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2
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3
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INTRODUCTION
In developing countries like India, waste generation is increasing day by day due to boom in
industrialization, urbanization and population.This also causes greater amounts of socio-economic and
environmental issues. Also, the hazardous wastes treatment is a major concern for our country, which is
difficult to treat with the conventional methods. Next, the conventional pyrolysis or the gasification
process has certain demerits such as presence of tar, etc which constrains its use as a fuel. Here, plasma
comes into picture, which has many additional benefits over the conventional methods.
What is Plasma?
Plasma is known as the fourth state of matter but rather it is the first state of matter since the earth was
first in plasma state, which further continued to cool down and turn to gases to liquids to solids. Also 99
per cent of the universe is still in plasma state such as the stars, sun, etc. Some examples of natural
plasma can be lightning seen during thundering, comets, sun, stars, etc. Plasma is formed when sufficient
amount of energy is supplied to the gases to break its molecular bonds and come into ionized state, which
posses high amount of energy and contains ions, electrons and other molecular species. It can be
generated by supplying electrical energy or with the help of electromagnetic waves.
Types of plasma
There are mainly two types of plasma
a. Non-thermal plasma
In this type of plasma generated, the electrons have a very high temperature as compared to the
rest of the molecular species such as ions, free radicals, etc. The overall temperature is closer to
room temperature such as in case of a fluorescent light.
b. ThermalPlasma
Here, all the species such as the electrons, ions, etc are at very hightemperature. The temperature
is same for all the molecular species unlike non-thermal plasma, and may reach upto 10000 Kelvin.
Plasma gasification process
1. Untreated feedstock such as biomass, polyethene, medical wastes, hazardous wastes, etc.is
introduced into the plasma reactor containing electrically energized plasma torches.
2. The high temperature decomposes the feedstock into its basic molecular structure.
3. The extreme high temperatures in the reactor produce very high-quality syngas.
4. The by-product of plasma gasification process is usually flown out of the reactor in the form of
slag.
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Figure 1: Diagram of plasma gasification reactor
Advantages of plasma gasification
1. Feed type is diversified and needs no pretreatment before being supplied to the reactor.
2. Plasma gasification is not slowed down due to the moisture content of feed, which is an added
advantage as compared to the conventional gasification processes.
3. Clean syngas can be produced with almost no tar content in it, which is a major disadvantage in
the conventional gasifiers.
4. No catalyst and oxidizing media are required for the process.
5. Higher hydrocarbons, furins, etc. are not formed.
6. Temperature of the plasma gasification process depends only on the power supply; therefore,
higher temperatures can be achieved using the process.
7. The heat recovered from the reactor may also be used for further different processes such as in
case of heat exchangers, power generation, etc.and the slag may be used as building materials,
etc.
8. Greenhouse gas emissions are very low as compared to the conventional gasification process.
Disadvantages of plasma gasification
1. The initial cost of the plasma reactor is high.
2. The electrodes need to be changed regularly due to corrosion.
3. High electrical power is needed for plasma gasification.
4. Energy balance for the plasma gasification process is possible only when the reactor capacity is
large.
SWOT Analysis
Strength: Temperature in the reactor can be easily controlled by varying the power supply.
Weakness: High operational cost due to electrode corrosion occurring at regular intervals and high-power
consumption.
Opportunity: All type of wastes can be treated irrespective of moisture content, chemical composition,
etc.
2
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Threat: Pioneer technology, therefore design process is complex.
CONCLUSION
Although the running cost is higher for small plasma reactors, it has been found that the power spent for
plasma gasification can be recovered by using heat exchangers and power generation, which would itself
supply energy to the plasma torches along with some extra energy, which can be supplied to other places
such as industries, households, etc. Syngas produced is clean and tar free and can be used easily as fuel in
engines. It has least amount of greenhouse gases, therefore is environment friendly. Plasma gasification is
not only restricted to biomass treatment, but can treat almost anything with any amount of moisture.
Also, temperature inside the reactor can be controlled by varying the power supply as per our need. The
waste product in the form of slag coming out of the reactor forms a good material for building roads, etc
which further adds to the unique benefits of plasma gasification.
REFERENCES
[1] http://stoppingclimatechange.com/5_plasma_torch_wood_pellet_gasifier.htm
[2] https://link.springer.com/book/10.1007/978-3-319-63427-2
[3] https://www.springer.com/gp/book/9789811001154
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INTRODUCTION
Artificial Intelligence (AI)is generally defined as the field of the study of “intelligent assets". i.e. any device
that perceives its environment and takes actions that maximize its chance of successfully achieving its
goals.Broadly, AI has a subset called machine learning, which is a process by which a machine is made to
learn with the help of computer programmes and lots of data, which together becomes responsible for
the output. Again, under machine learning, a subset called deep learning is defined, the only difference
being that the latter method uses its own intelligence to make decisions in a similar way as the human
brain does.An example of AI can be the speech recognition systems, which is trained with lots of human
voice data and algorithms are made such that so as to recognize words of different voice pitch,
pronunciation, etc. The developed algorithms/programs are optimized again and again for better output.
Need of Artificial Intelligence (AI) in Agriculture
The population of world is rising, and also majority of people are moving towards urbanization, which is
again creating a lack of man force for agricultural operations at various levels. Therefore, AI can help us
mitigate the problem. Also, the precise and judicious use of resources such as water, seeds, fertilizers,
weedicides, etc can carried out with the help of AI. Another aspect that AI can help agriculturists on is the
harvest of the crops at the right time and also harvest only the crops, which are ready or matured for
harvest.
General steps for the development of AI systems
1. Huge data is collected with the help of geographic information system (GIS) and unmanned aerial
vehicle (UAV), which contains both spatial and temporal data. Mobile phones can also be used for
real time monitoring as well as for collection of data.
2. Next, the collected data with the help of Analytics is analysed and algorithms or softwares are
formed to obtain the best output with least error under different input conditions.
3. Then, with the use of Internet of Things (IoT), the farmers can be made aware about the different
farming products. Next, information can be disseminated to them regarding the different field
conditions such as temperature, rainfall, soil moisture content, pH readings, soil texture, etc and
also suggestions accordingly would be suggested by AI.
Applications of AI in Agriculture
1. Irrigation at the right time at the right place is possible.
2. Weedicide and fertilizer sprayed only at the correct time where needed.
3. Used in hydroponics for precise use of resources.
4. Harvest of selected fruits or vegetables or crops only after maturity detection by AI.
5. Genetic Research and development will be benefitted with the spatial and temporal
used in AI.
6. Use of AI robots to conduct various farm operations such as irrigation, harvesting, etc.

database
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Constraints in application of AI
1. Lack of familiarity with machine learning.
2. AI systems also need a lot of data to train machines andto make precise predictions.
3. Temporal data is hard to get, which is important in the development of AI programs.
4. Modelling for AI machines is complex.
6. Higher cost of the AI hardware.
7. Matching of the AI with the human brain decisions not easy.
8. No self-creativityof AI as of human mind.
CONCLUSION
For the development of AI systems, machine learning and deep learning must be made affordable
financially and easy to learn. Knowledge of coding languages and model development must be spread at a
large scale to the agriculturists. Temporal data collection programmes must be initiated at an early stage
so that we have enough data for the AI model development. Also, manufacturing of the AI hardware must
be done locally, which not only would create employment, but also make AI affordable for the farmers.
Finally, awareness to the farmers regarding adoption and futurebenefits of AI is the most important
aspect for the successful and large scale use of AI.
REFERENCES
[1] Poole, David; Mackworth, Alan; Goebel, Randy (1998). Computational Intelligence: A Logical Approach. New York: Oxford
University Press. ISBN 978-0-19-510270-3.
[2] www.fao.org

5

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Molecular mechanism of biological nitrogen fixation
Article id: 23000
Prateek Sharma1*, Garima Sharma1, Kuldeep Sharma2, Vijay Kumar2, M. K. Mahla2 and Narayan Ram
Gurjar3
1
Department of Molecular Biology and Biotechnology, Maharana Pratap University of Agriculture and
Technology, Udaipur, Rajasthan
2
Department of Entomology, Maharana Pratap University of Agriculture and Technology, Udaipur,
Rajasthan
3
Department of Genetics and Plant Breeding, Agriculture University, Jodhpur, Rajasthan
INTRODUCTION
Biological nitrogen fixation is the process whereby certain free living and Symbiotic
microorganisms reduce dinitrogen to ammonia, which is subsequently incorporated in other cell
constituents the ability to fix nitrogen is found in a wide range of prokaryotic micro-organisms. Genetic
studies showing that the structural genes are highly conserved in all known nitrogen fixing species
virtually all groups of prokaryotic microorganisms. The most common of these species live in symbiosis
with plants as peas, beans, pulses or lupines of the family of Leguminosae. Nitrogenase - base of
biological nitrogen fixation Consists of two component proteins named the Fe-protein (or dinitrogenase
reductase) and the MoFe-protein (or dinitrogenase). They may occur independently of each other in
different concentrations within the cell. The Fe-protein hydrolyzes Mg ATP and uses the required energy
to provide electrons to the MoFe-protein. Regulation of Nitrogenase Expression depends on the
availability of a fixed nitrogen source, whether or not oxygen is present, and the energy charge status of
the cell. Nodulation process is proceeding through Pre-infection, Infection and nodule formation. Genes
responsible for N fixation are called Nif genes 22 genes are involved, arranged in 7/8 clusters
NifQ,B,A,L,F,M,Z,W,V,S,U,X,N,E,Y,T,K,D,H,J. The natural process of symbiotic nitrogen fixation, whereby
plants such as legumes fix atmospheric nitrogen gas to ammonia, usable by plants can have a substantial
impact as it is found in nature, has low environmental and economic costs and is broadly established.
What is biological nitrogen fixation?
N2 is the most abundant gas in Earth’s atmosphere, it is extremely unreactive. (Egamberdievaet
al., 2008)Biological nitrogen fixation is an important part of the microbial processes (Simonet al., 2003).
Biological nitrogen fixation is carried out only by prokaryotes, which may be symbiotic or free living in
nature. It is well documented that biological nitrogen fixation mediated by nitrogenase enzymes is a
process important to the biological activity of soil. Nitrogenase activity in soil depends on ecological
conditions in association with the specific nitrogen fixation capabilities of certain microorganisms and
plant genotypes under various climatic conditions. However, the degree of nitrogenase activity is plant
specific. The nitrogen fixing activity of free-living, non-photosynthetic aerobic bacteria is strongly
dependent on favourable moisture conditions, oxygen concentration and a supply of organic C substrate
(Matthew et al., 2008).
Diazotrophs
Diazotrophs are bacteria and archaea that fix atmospheric nitrogen gas into a more usable form
such as ammonia. Nitrogen-fixing organisms are generally active in plant root zone soil. Plants that are
capable of releasing exudates exhibit higher nitrogen fixation activity in soil. Before it can be incorporated
into biological molecules, N2 must be chemically reduced to the equivalent of ammonia. Only a number of
prokaryotic microorganisms including bacteria and cyanobacteria have been shown to possess the ability
6

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

to fix dinitrogen (Nghia, N. H. and Gyurjan, 1987). Bacteria known collectively as the ‘‘Rhizobia’’ are
famous for their ability to induce nodules on the roots (and occasionally, stems) of legume plants. The
plant canopy hosts a wide array of microorganisms having beneficial, harmful and naturalistic effects. It
is well-established that many soil and plant-associated bacterial groups are able to synthesize
phytohormones. The genera under this list are steadily growing and presently include Gramnegative and Gram-positive, symbiotic and nitrogen-fixing bacteria. N2 Fixing bacteria such as
Azotobacter, Azospirillum, Rhizobium, Meso Rhizobium and Sino Rhizobium are well known for their
ability to improve plant development (Gonzalezet al., 2005, Emtiaziet al., 2007).
N2 + 8e- + 8H+ + 16MgATP  2NH3 + H2 + 16MgADP + 16 Pi.
Base of biological nitrogen fixation
The biological reduction of nitrogen is catalysed by a multimeric enzyme consists of two conserved
proteins: an iron (Fe) containing dinitrogenase reductase (or Fe protein), encoded by the nifH gene and a
molybdenum iron (MoFe) dinitrogenase (or MoFe protein) that is encoded by the nifDK genes This
catalytic reduction of N2 is called biological nitrogen fixation, and the stoichiometry of the reaction is
usually indicated as: (Johnson et al., 1998).
N2 + 8e- + 8H+ + 16MgATP  2NH3 + H2 + 16MgADP + 16 Pi.
Regulation of Nitrogenase Expression
For most free-living, nitrogen-fixing organisms, such as K. pneumoniae, nifgene expression should
be responsive to three environmental conditions. These parameters include
•
The availability of a fixed nitrogen source
•
Whether or not oxygen is present, and
•
The energy charge status of the cell
The 20 nif-specific genes from K. pneumoniae are organized into seven transcriptional units. Six of
these transcription units include the nif structural genes, electron transport genes, and nitrogenase
maturation genes, whereas the seventh transcription unit contains the nzf-specific
regulatory genes, nifLand nifA.
Physiology and structure of a legume nodule
Root nodules occur on the roots of plants (primarily Fabaceae) that associate with symbiotic
nitrogen-fixing bacteria. Under nitrogen-limiting conditions, capable plants form a symbiotic relationship
with a host-specific strain of bacteria known as rhizobia. A unique feature of rhizobia that sets them apart
from plant-associated bacteria is their ability to ultimately become intracellular symbionts within nodule
cells. In contrast to the rhizobia whose role is largely confined to diazotrophy, non rhizobial nodule
occupants seem to have a diverse influence on the plant survival,nodulation and growth promotion and
yield.
Nodulation
Rhizobia are soil bacteria that can engage in a symbiosis with leguminous plants that produces
nitrogen-fixing root nodules. This symbiosis is based on specific recognition of signal molecules, which are
produced by both the bacterial and plant partners. Recognition factors from the bacterial endosymbionts
are particular attention to secreted and cell surface glycans. Glycans that are include the Nod factors, the
extracellular polysaccharides, the lipopolysaccharides, the K-antigens, and the cyclic glucans. Various
bacterial species that belong to the proteobacteria and the order Rhizobiales (Madigan et al., 2000) can
engage in a symbiosis with plants of the leguminous family (Spainket al., 1998). These bacteria, which,
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based on this symbiotic behavior, are collectively called rhizobia, have the unique capacity to induce the
formation of root nodules in the host plant by the production of specific signal molecules called Nod
factors (Lerougeet al.,1990, Spainket al., 1991, Truchet et al., 1991). The rhizobia are also able to invade
the plant tissue via so-called infection threads, resulting in a differentiated root nodule-inhabiting form of
the bacteria that exists inside the cells of the host plant (Brewin et al., 1998), This differentiated form of
the bacteria, called bacteroids, can fix gas phase nitrogen into ammonia. The fixed nitrogen, in the form
of ammonia or alanine (Waters et al., 1998) is supplied to the host plant, which, in turn, supplies the
bacteria with various nutrients (Kahn et al., 1998). The rhizobial species are genetically a very diverse
group (Van et al., 1998) as is illustrated by their recent division into four different families, the
Rhizobiaceae, the Phyllobacteriaceae, the Hyphomicrobiaceae, and the Bradyrhizobiaceae (Martinkoet
al., 2000). Within these four families, only a limited number of genera have the capacity to engage in a
nitrogen-fixing symbiosis with leguminous plants. Currently these genera include Rhizobium,
Sinorhizobium, Mesorhizobium, Bradyrhizobium, Azorhizobium, and Allorhizobium (Delajudieet al. 1998)
Genetics of nodule formation
• Genes directing specific steps in nodulation of a legume by a strain of Rhizobium are called nod
genes.
• Many nod genes from different Rhizobium species are highly conserved and are borne on large
plasmids called sym plasmids.
• Nod genes which direct specific nodulation events, sym plasmids contain specificity gene, which
restrict a strain Rhizobium to a particular host plant.
• Cross inoculation group specificity can be transferred across species of rhizobia by simply
transferring the respective sym plasmid.
Future prospect of biological nitrogen fixation
Rhizobia and their bio-partners as novel drivers for functional remediation in contaminated soils
Rhizobia also possess the biochemical and ecological capacity to degrade organic pollutants and are
resistant to heavy metals, making them useful for rehabilitating contaminated soils. Moreover, rhizobia
stimulate the survival and action of other biodegrading bacteria, thereby lowering the concentration of
pollutants. The synergistic action of multiple rhizobial strains enhances both plant growth and the
availability of pollutants ranging from heavy metals to persistent organic pollutants. The natural process
of symbiotic nitrogen fixation, whereby plants such as legumes fix atmospheric nitrogen gas to ammonia,
usable by plants can have a substantial impact as it is found in nature, has low environmental and
economic costs and is broadly established. Here we look at the importance of symbiotic nitrogen fixation
in the production of biofuel feedstocks
CONCLUSION
• Knowledge of biological nitrogen fixation has advanced rapidly over the last few years, partly
because of the amount of time and money invested in research, but largely because of the rapid
advances in genetic methodology that have occurred in this time.
• For example, our understanding of the number, function and regulation of the nil genes of
Klebsiella pneumoniae has depended largely upon the use of procedures to clone DNA., to move it
into genetically different hosts and to study it and gene expression in vitro.
• Understanding the molecular mechanism of BNF outside the legume–rhizobium symbiosis could
have important agronomic implications and enable the use of N-fertilizers to be reduced or even
avoided. Indeed, in the short term, improved understanding could lead to more sustainable
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exploitation of the biodiversity of nitrogen-fixing organisms and, in the longer term, to the transfer
of endosymbiotic nitrogen-fixation capacities to major non-legume crops.
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The World of New Technologies - The way towards achieving global food security
Article id: 23001
Arti Kumari
Division of Biochemistry, Indian Agricultural Research Institute, New Delhi, 110012, India
Day by day increase in the world population directly tied to food production and availability, as demand
for food increased. So the question arose that how we should develop the technology of agriculture that
become more and more relevant to the survival of human and environment. It has estimated that more
than 60% of food per year will be demanded by 2050 (UN's Food and Agriculture Organization). New
technologies will play a significant role in keeping in view the magnitude of the challenges for food
security in the coming periods, along with the measures to address. An essential part of any innovation is
engaging the public at an early stage – something the Global Food Security (GFS) program is supporting.
Game-changing technologies can be defined as those which have the potential to transformative and
revolutionize the way we do things.
D printing for custom chemicals:It has the potential to revolutionize agriculture which allowing the
production of chemicals (such as herbicides, pesticides, and veterinary medicines) on the farm when they
are required.
Green ammonia:Producing ammonia through electrochemical reactions instead of the Haber-Bosch
process by using renewable energy which allows the production of fertilizer in a carbon-free way. The
Haber-Bosch process uses natural gas (methane) as a source of hydrogen and large amounts of energy to
maintain high pressures and temperatures.
Genome editing:Genome editing tools have the ability to change an organism's DNA that allows genetic
material to be added, removed, or altered at particular locations in the genome. Some approaches to
genome editing have been developed. A recent genome editing technology is CRISPR-Cas9 (Clustered
regularly interspaced short palindromic repeats and CRISPR-associated protein 9).
Smart materials: It is used as a collective name for materials that can change their shape through external
influences which include temperature, humidity, pressure, acidity (pH), and electric and magnetic fields.
e.g. Color-changing material, light-emitting material, shape memory metal.
Robotics or Autonomous systems, Mechatronics:It is theoretical implications and practical applications
of automated systems. Robots can perform alone or semi-autonomously (with an operator). It comes in
all types and shapes which varying from grip arms and drones (unmanned flying robots for sowing,
planting, fertilizing, weeding, monitoring, etc.). It offers many opportunities for the automation of the
agro& food sector, including cultivation and harvesting, automation of food preparation and automation
of food logistics. Robotic technologies are more reliable with monitoring and management of natural
resources, such as air and water quality.
Sentinel plant:It acts as an indicator of biotic and abiotic stress in a cropping system which provides an
early signal such as changing leaf color in response to a stress event. These plants can provide early
warning of new and emerging pests and diseases, nutrient deficiencies, or changes in soil conditions e.g.
rose bushes planted in vineyards which show earlier symptoms of fungal diseases allowing for mitigating
action to be taken.
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Krishi Gyan Sagar: It is an Android Tablet Application which is used to establish linkages between research
extension-markets through innovation ICT (information and communication technology) mediated
extension systems and public-private partnership which improve productivity and profitability of
smallholder agriculture. This application establishes a linkage between farmer and Scientist at the right
time through the right channel.
Hyperspectral imaging with smartphones:This sensor provides a simple way to detect the early onset of
crop diseases which minimize crop losses in developing countries. This technology helps to scan plants for
disease signals which would be referenced against a database of possible diseases, so they could then
advise on interventions needed. If extension workers found new diseases then they could also add these
to the database and simultaneously building up the database and provide an early warning system.
Vertical farming:It is the technique of growing plants and produces in vertically stacked layers or vertical
orientation. Vertical farming is a revolutionary method in agriculture that reduces the requirement of
water, soil, and space. Vertical farms increase the food supply in densely populated cities while limiting
the footprint made by conventional agriculture. Most of the vertical farms are either hydroponics, where
plants are growing in soilless conditions and using a mineral nutrient solution or aeroponics, where the
plants are growing in the air but a soilless condition. Vertical farming could be used to rear fish and
chickens.
Aquaponics:It is a type of vertical farming which includes a combination of aquaculture (raising fish) and
hydroponics (the soil-less growing of plants) that grows fish and plants together in one integrated system.
Both are benefited in such a way that the waste of fish provides an organic food source for the plants, and
the plants naturally filter the water for the fish.
Remote sensing:Benefits of remote sensing in agriculture are a declaration of drought and a shortfall in
food grain and contingency planning, advance crop planning and diversification, demand-based irrigation
scheduling, support to crop damage-assessment, timely tailoring of agronomic practices, agricultural
policy decisions.
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Orchid Farming - Mobile Application based on Orchid Management in North
East Region of India
Article id: 23002
Ankur Tomar, Kalaivanan N. S., Avanish Kumar Singh, Prashant Singh, & D.R. Singh
ICAR – National Research Centre for Orchids
Pakyong, Sikkim – 737106

INTRODUCTION
In India, there are 1263 species (155 genera) of orchids distributed throughout the country. Till
date, more than 1, 00,000 orchid hybrids are known globally and cultivated for cut flowers and potted
plants. Further new ones are being registered every month. In North-East India, Cymbidium&Dendrobium
genera are highly productive whereas, in South India, Dendrobium, Phalaenopsis, Vanda&Mokara hybrids
are widely cultivated. In order to disseminate the know-how and technology developed in this field, a
suitable and easily accessible media was prerequisite. To fulfil this gap, the ICAR-NRC (Orchid) has
developed an Android-based Mobile-App which not only provides the necessary information on every
aspect of Orchid breeding and cultivation but also is highly user-friendly for common men as well as the
professionals.
This Android application plays a vital role that gives vital information to farmers and orchid
growers to effectively manage their farming stock. Now days, all class of society are using an Android
smart phone for their daily requirement. Thus it can serve as the quickest and easiest tool for
dissemination of technology. This application supports target SDK version Android 4.1 (API level 16) to
Android 8.0 (API level 26) mobile phones, which cover almost 94% of Android smartphones being used in
our country.

Functionality of the Application
This Application includes fields like introduction, suitable area for different varieties, climate condition,
nutrition & pest management techniques that facilitates farmers for management of orchids. “Orchid
Farming” app allows the users to know information as per requirement in different ways and screenshots
which are given as an example on functionality.
1. Selection of Orchid Management and access to details on different genera that holds multiple
management schedules.
2. Selection of an independent option of management followed by further options relating to a specific
head.
3. Multiple Technologies were also developed and included with brief details. User will gather more
information with their related orchids.
4. Feedback includes email service and messaging service that helps orchid growers to communicate with
us in respective concerned.

13

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

5. More Info & About Us gives detail about the institute and their developer info which will assist the user
to perform the desired work smoothly.

This Application covers target users includes orchid growers, students, researchers, extension
functionaries and farmers across North-East India are the targeted stakeholders for whom mobile app
would be of immense use.
The Application available at Google Play store that provides access to anyone, including the nongovernmental organization, consumers and policy makers to download and use. It is a standalone
Application and freely available. The current version of the application is in English, and their conversion
to local languages of different states of India would make it more user friendly along with efforts on
popularization. For future aspects, more genera can be included for enhancing knowledge on orchids.
Other orchid based products details are required to be added viz., packing of the spike, single flower
packing and handmade products from dried leaves of Orchid that gives an innovative idea of decoration
purpose. Inclusion of details of progressive orchid growers in “farmer’s corner” is also equally important.
Additional information on technologies and schemes related to orchid cultivation may also be added. It is
educational App providing information on various aspects of orchid management by choosing their
selective measures. Creating awareness amongst the stakeholder’s viz., extension personnel of the State
Department of Agriculture, farmers and orchid growers are expected to yield dividends in the era of
‘Digital India’. Awareness needs to be created on the availability of the application to all the stakeholders
related orchid growing systematically based on suitable climate condition.
CONCLUSION
‘Orchid Farming’ is a standalone and open source application that gives quick information about orchids
and related management techniques. It has been designed and developed by ICAR- National Research
Centre for Orchids, Pakyong, Sikkim to impart scientific knowledge and skills to the farmers/growers /
Entrepreneur and orchid lovers who want to grow orchids. It is educational App providing information on
various aspects of orchid management by choosing their selective measures. Creating awareness amongst
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the stakeholder’s viz., extension personnel of the State Department of Agriculture, farmers and orchid
growers are expected to yield dividends in the era of ‘Digital India’. Awareness needs to be created on the
availability of the application to all the stakeholders related orchid growing systematically based on
suitable climate condition.
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Status and Prospect of Artificial Insemination for Dairy Development in Odisha
Article id: 23003
Neela Madhav Patnaik
Ph.D. Research Scholar, Dairy Extension Division, ICAR- National Dairy Research Institute, Karnal, Haryana
– 132001
Dairying has become an important secondary source of income for millions of rural families and has
assumed the most important role in providing employment and income generating opportunities
particularly for marginal and women farmers. Most of the milk is produced by animals reared by small,
marginal farmers and landless labours. In a rural economy dominated state like Odisha the purpose of
maintaining livestock is enormous and manifold utilized for milk and milk products, draught and
traction power and rural transport. The article provides insights towards the utility and importance
bestowed upon artificial insemination for improving the livelihood of livestock dependants in Odisha.
INTRODUCTION
The Nationwide Artificial Insemination Programme (N.A.I.P) which was launched by Prime Minister Shri
Narendra Modi on 11th September, 2019 covering 600 chosen districts including aspirational districts as
identified by NITI Aayog has picked up pace. The rate of Artificial Insemination is continuously increasing
and has reached an average of 25,000 animals per day so far. The NAIP is a campaign mode genetic
upgradation program covering all breeds of bovines to enhance the milk production using low cost
breeding technology for improving genetic merit of milch animals with high quality seed. The gestation
period for getting the benefits from the AI bovine is approximately 3 years.
The first artificial insemination in domestic animals was performed by an Italian scientist named
Lazzaro Spallanzani (1780). In India, the first successful artificial insemination was done by Sampath
Kumaran in 1939 at Mysore dairy farm. Artificial insemination (AI) was first started in Odisha by
Dr.DebeswarKonhar on 1949, who had been trained in the subject at the IVRI Izatnagar. Having proved
fruitful by increasing milk yield of cattle in the area, it was the first step in the state to develop
productivity of livestock by adoption of modem technology.
About 60 per cent of the population depends on agriculture and the performance of Odisha’s
agriculture sector is highly dependent and susceptible to adverse impact of natural shocks in form of
cyclones, droughts and floods. As per Census, the percentage share of cultivators and agricultural workers
in the state has declined from about 65 per cent in 2001 to 62 per cent in 2011. Odisha constitutes 4 per
cent of the total bovine population in the country. According to the 19 th Livestock Census, Odisha has
witnessed secular decline in bovine population during the inter-census period from 2007 to 2012. During
the same period, there has been an increase of 77 per cent in the in milk exotic and cross-bred cattle and
3.5 per cent in in-milk indigenous cows. In case of buffaloes, the number of in-milk has fallen by 11 per
cent from 1.43 lakh to 1.27 lakh in the 2012 census. In order to give a major push to buffalo breeding, the
Odisha Bovine Breeding Policy 2015 has been announced for genetic improvement of the buffalo
population.
Status of Artificial Insemination in Odisha
“Odisha Bovine Breeding Policy, 2015” was devised to make dairy farming economically viable. The
Odisha Livestock Resource Development Society (OLRDS) is the principal implementing agency for the
policy. The policy envisages to gradually replacing popular low-milk yielding cow breed with high-yield
Tharparkar and Binjharpuri breeds. It calls for genetic up-gradation programme with the introduction of
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germplasms of Sahiwal, Gir and Tharparkar. Rather than mating stray bulls with cows, more scientific and
technology-driven artificial insemination programme would be put in place.
Artificial insemination is a thrust area for dairy development and is being rendered through a
network of 5,826 AI centres in the State. Special attention has been given for production of quality frozen
semen for insemination purpose and accordingly activities at the Frozen Semen Bank (FSB) located at
Cuttack has been strengthened with rearing of 39 Jersey, 18 Cross-bred, 16 Red-Sindhi and 12 Haryana
donating breeding bulls. In addition, special infertility camps are organized in the state. Moreover, there
are farms in the State to produce high pedigree bull calves. Other significant measures include district
level semen depots, basic AI training & refresher training to field AI workers and controlling for infertility
in adult female bovines.
The existing infrastructure and facilities include 2985 departmental institutions with AI Facility,
2725 departmental static AI centres for doorstep AI service, 913 Private AI workers (Gomitras) to render
breeding and health related services at farmers’ door step in inaccessible areas.
Prospects for Dairy Development in Odisha
The following points can be very useful in the dairy development scenario of Odisha with special focus on
A.I are:1. Establishment of Facility for Sex Sorted Semen Production
With mechanisation of agriculture, utility of male bovines have reduced. Farmers are not willing to
maintain Bullocks for agriculture or any other draft work. Hence, male calves born at farmer house have
become a liability. Only female calves can be produced (with more than 90% accuracy) by use of latest
technology like Sex Sorted Semen in AI program. In advanced dairy nations, female sex sorted semen is
made available to farmers to produce more number of high genetic merit heifers to increase milk
production and profitability of dairy farming. The sex- sorted semen technology will be standardized for
indigenous breeds like Sahiwal, Hariana, Red Sindhi, Rathi and Gir during initial phases in the near future.
Extensive use of this technology will not only address the stray animal issue but would also increase the
number of female animals thereby increasing income of farmers by sale of female or by sale of milk.
2. Organization of Fertility Camps
Many breedable bovines face fertility/ gynaecology issues. Financial support is to be provided to organize
fertility camps in villages to treat such animals and create awareness among farmer about best practices
of dairying.
3. Animal Husbandry Extension Service through Mobile Advisory
Utilizing the power of Information and Technology through mobile advisory services can be implemented
to provide timely information to livestock farmers on management of their animals regarding breeding,
feeding and healthcare management aspects. The reproductive disorders reduce the milk yield affecting
the farmer economically. Suitable interventions could be provided to the farmers through messages and
other tools.
CONCLUSION
The per animal productivity of Odisha bovine is lower than the Indian average. Productivity enhancement
is important as it will increase the milk production, income of the farmers and also will reduce load on
feed resources. Breeding through high genetic merit bulls would result into progenies with better milk
potential. Hence high genetic merit bull’s production through scientific methods is important. By
increasing AI coverage the in milk population can be increased substantially which would result into
increase in milk production.
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Agroforestry Systems for Integration in Dryland Agriculture in India
Article id: 23004
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ICAR-Central Research Institute for Dryland Agriculture, Hyderabad -500 058
INTRODUCTION
Agroforestry plays an important role in the sustainability of dryland areas due to high risk involved with
arable farming and often resulting in uneconomic yields, because of low and highly variable rainfall, low
soil fertility and high wind velocity aberrant monsoon behavior. Agroforestry systems in India include the
use of multi-utility trees on farms, community forestry and a variety of local forest management and
ethno-forestry practices. The Indian Council of Agricultural Research (ICAR) has classified systems used in
different agro-climatic zones as silvipasture, agri-silviculture or agri-horticulture based on irrigated or
rain-fed conditions. The farmers grow scattered trees and shrubs in their agriculture fields or grazing
fields to sustain their life. The trees provide fuelwood, fodder, fruit, vegetable, timber and fiber for
sustaining farmer’s livelihood in dryland areas.
Why to nurture agroforestry in drylands?
 To utilize the available farm resources efficently.
 To maximize the per unit production of food, fodder, fuel, livestock and other forest products.
Besides, it should be raised with a view to optimizing the productivity of biological and physical
resources, viz., land, labor, live-stock, soil moisture and solar radiation.
 To reduce pressure on protective and productive forests for meeting the local demands of
fuelwood, fodder, building material, industrial timber etc., so that the existing forests can fully be
spread for their protective and productive roles.
 To maintain the ecological balance.
 To check the soil erosion, conserve soil moisture and increase the soil fertility.
How agroforestry fosters inclusive development of dryland agriculture?
 System yields extended range of products, viz., food, fodder, fuel, fiber, fruits, fertilizer etc.
 Agroforestry helps in utilization of offseason precipitation. Most of the drylands are cropped for a
single season but if a perennial tree component is there in the system it would make use of the
same efficiently.
 Agroforestry in dryland helps in soil and water conservation. The perennial component of the
agroforestry system either on contours or in some other geometry helps in reducing soil and
water losses.
 Integeration of trees imparts stability and results in risk reduction of the two or more components
of the system, even if one fails, the other would give a harvest.
 Presence of trees in agroforestry system gives extended management options for the farmers, i.e.,
the trees can be harvested either for food or fuel or pole or small timber or for biomass nitrogen
as per farmer’s requirements and market demands. Thus, agroforestry results in improving and
stabilizing the income of farmers.
 Woody perrenials helps to checks the rise in soil temperature, especially during summer months.
Tree component of agroforestry system results in improvement in the micro-climate of the whole
system. Thus, it protects the soil micro-organism, which would be of great benefit in crop
production. Trees serve as shade for cattle.
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Trees in the dryland agriculture system helps in recycling of nutrients from lower soil horizons. The
deep rooted nature of most trees results in tapping nutrients from deeper soil layers and
returning them to plough layer through leaf drop and litter.
Multi utility trees helps in offseason family labor utilization. During off-season there would be no
field work for family labor in dryland areas and family labor can be effectively used for harvesting,
pruning, marketing of the tree components from agroforestry systems.

Where, when and what promising agroforestry systems can be integrated in dryland agriculture in
India?
A. Agri-Silviculture (Forest trees and arable crops-based systems)
Agri-silviculture is intercropping of annual food crops and woody perennials in a land use system that
enhances productivity and ensures sustainability of land. Involving nitrogen fixing tree species, the system
offers immense possibilities of supplementing the nitrogen requirements of crops grown in association,
besides providing rich organic matter and improving the soil structure preventing land degradation.
Acacia, Albizzia, Hardwickia, Glyricidia, Leucaena, Pongamia and Sesbania are the prominent nitrogen
fixing trees, which are commonly planted for site improvement (Solanki and Ram Newaj, 1999).
B. Alley / Hedge row cropping
Alley cropping also known as hedge row intercropping is an agroforestry practice in which food (arable)
crops are grown in alleys formed by hedge rows of trees or shrubs (Kang and Wilson, 1981). The hedge
rows are cut back at crop planting and kept pruned during the cropping season to prevent shading and to
reduce competition with food crops. The hedge rows are allowed to grow when there are no crops and
normally pruned during the season and the pruned material is either used as mulch, fodder or source of
nitrogen for crops. Tree species of Leucaena, Glyricidia, Sesbaniaand Cassia were widely tested in alley
cropping system. Short duration rainy crops such as pearl millet and sorghum were found to be
compatible with Leucaena leucocephala and Glyricidiasepiumthan long duration species such as castor
and pigeon pea.
C. Fruit tree-based cropping systems involving grasses and arable crops
This system is unique and location specific since the trees of different types are primarily raised on the
farm and in the available interspace, the fruit trees are grown. Thus, instead of field or fodder crops, fruit
trees are grown. The fruit growers therefore get raw material for packing purpose also which is the
additional advantage of this system.
Naturally growing fruit plants found in arid and semi-arid areas have remained economically unexplored.
Capparis decidua, Cordia gharaf, Salvadoraoleoidesand Ziziphus nummularia are some of the valuable
plants. Some of the fruit trees recommended for dryland conditions are: Annona squamosa, Psidium
guajava, Punicagranatumand Ziziphus mauritiana. Through water harvesting and shelterbelt plantations,
fruit trees can be made more productive in dry areas. Other fruit trees which can be included in
agroforestry system in the dryland areas are: Citrus aurantifolia, Citrus sinensis, Emblica officinalis,
Grewiasubinequalisand Phoenix dactylifera (Vasllishta, 1984).
i)
Agri-Horticultural system
Agri-horticulture system is one of the agroforestry systems adopted in arable lands having fruit trees /
shrubs as main component. Agricultural crops are normally grown in the interspaces of fruit trees planted
at a spacing of 5.0-7.0 m apart. The fruit trees are managed for 30- 35 years and they give regular income
and the intercrops mostly annual crops provide seasonal returns. The system provides higher income per
unit area than the field crops alone. Fruit crops such as mango, lime, lemon, guava, pomegranate, goose
berry, jamun, wood apple and tamarind can be grown in areas where the rainfall is more than 600 mm.
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Tree species like custard apple, ber, phalsa, karonda and jamun can be grown in areas where the rainfall is
less than 500 mm under rainfed situations. On marginal and degraded lands ber, annona and jamun have
shown good promise. Short duration millets, pulses or oil seeds can be profitable intercrops under rainfed
conditions.
ii)
Horti-Pastoral system
In a study at CRIDA (1996), 95% survival of guava was recorded after six years of planting by controlling
the grass in the basins (2.0 m in diameter) and pot watering of plants during the dry period. Yield
reduction of stylo (Stylosanthushamata) was less under widely spaced plants (8.0 x 5.0 m) compared to
closer spacing (5.0 x 5.0 m), indicating the inevitability of wider spacing for fruit trees when grown
withStylo.Cenchrusciliaris (buffel grass) was found to be more competitive with fruit trees compared to
Stylo indicating legumes to be preferred over grasses.
iii)
Silvi-Pastoral system
Silvi-Pastures are the land use systems in which trees and / or shrubs are combined with livestock and
pasture for forage and fuel wood production on the same unit of land. It is an ideal combination of
grasses, legumes and trees for optimizing land productivity, conserving plants, soils and nutrients and
producing forage, fuel wood, timber etc. on a sustainable basis (Rai et al., 1999). Trees and grasses in the
Silvi-pastoral system often contribute substantial quantities of leaf fodder especially in arid and semi -arid
regions as top feeds and contribute towards alleviation of fodder scarcity during the lean periods of
fodder availability. Trees on rangelands provide shade to grazing animals and are an important source of
timber and fuel for the use of the farmer. By virtue of the extensive and deep root-system, they bind the
soil and reduce erosion hazards. The density of trees in pastures varies according to the availability of the
moisture. Generally, the following tree species are recommended for rangeland plantations (Singh, 1997).
 Prosopis chilensis (syn. Prosopis juliflora) - Frost-shy. Pods are used as a feed for sheep, goats and
camels.
 Acacia senegal - Pods are used as a top feed and vegetable. Commercially exploited for gum
production.
 Acacia tortilis-Frost-hardy. Leaves and pods are used as livestock feed and good for planting on active
sand-dunes.
 Calligonumpolygonoides-Suitable as top feed and for sand-dune fixation.
 Prosopis cineraria - Drought-hardy. Leaves and pods are used for feed and wood for household
purposes.
 Ziziphus nummularia - Leaf is high in protein and is used as a livestock feed.
 Tamarixaphylla and Salvadorapersica - Performs well on heavy soils with salinity.
 Acacia nilotica - Good for low-lying areas with heavy soils where rainfall is above 300 mm. It can also
tolerate salinity.
 Azadirachtaindica, Albizialebbeck and Dalbergia sissoo - Suitable for areas with annual rainfall above
380 mm. Possess medicinal, top feed and timber value.
Some of the traditional Silvi-pastoral systems prevalent in different parts of India are listed in Table 1.
Table 1: Traditional silvi-pastoral systems prevalent in different parts of India
Tree with grass systems
Regions
Acacia nilotica + natural grass
Arid and semi-arid
Acacia leucocephala + natural grass
Arid and semi-arid
Acacia planifrons + natural grass
Arid and semi-arid
Acacia catechu + natural grass
Arid and semi-arid
Dalbergia sissoo + bhabar grass
Shivalik
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Arid Rajasthan
Arid and semi-arid
Arid and semi-arid
Tropical hills of northeast

D. Agroforestry systems for energy and biofuel production
In the light of dwindling energy resources, there is a need to identify suitable alternative species for
generating biofuels to meet the needs of the society. Dryland areas provide an excellent opportunity for
this purpose. These can be taken up in areas where arable cropping has not been successful or profitable
in view of deterioration of resources. In marginal, undulating and problem soils, biofuel plantations can
be taken up even under adverse climatic conditions. Jatropha and Pongamia are ideal spp. in such
situations (Rao et al., 2006). These can grow even with a low rainfall of 200 to 1000 mm and 500 to 2500
mm respectively. These can also tolerate high temperatures as well as drought conditions.
E. Bush farming in dryland areas
In arid ecosystem, native shrubs are adapted to soil moisture stress, desiccated winds and high ambient
temperature due to morphological and physiological adaptations. In view of economic potential and
ecological sustainability, shrubs can be useful in agroforestry system particularly with a view to diversify it
to generate additional income.
Shrub based systems are important in dryland agriculture for utilization of fallow, and marginal lands.
Bushes provide wide spectral potential in sustenance of agriculture as they provide food, fruits, fuel
wood, medicines, fiberetc. They meet the demand of the people and also elevate the socio-economic
status and standard of life. The distinguishing feature of the shrubs planting is mainly because they are
perennials with smaller canopy compared to the trees. They offer least competition with associated crop
for moisture and light. Plantation of economic shrubs with arable crops would improve the production
and income from dryland areas. The potential bushes for drylands are henna, bixa, indigo, curry leaf, etc.,
(Table 2).
Table 2. Potential bushes for South Indian peninsula
Common
Scientific name
Economic
name
part
Annato
Bixaorellana
seed
Henna
Lawsoniainermis
leaf
Indigo
lndigoferatinctoria
leaf
Curry leaf
Murrayakoengi
leaf
Senna
Cassia aungustifolia
Leaf, pod
Aloe vera
Aloe vera
Source: Korwar and Pratibha (1998)

leaf

Use
Food colorant
Cosmetic
Textile
Spice
Laxative
Cosmetic, medicinal

Chemical
constituent
Bixin
Lawsone
Indigo
Sennosoide
s
Aloin

CONCLUSION
Diversification of arable cropping systems by integration of trees under dryland conditions can stabilize
income during the years of extreme weather events which is the objective of any adaptation strategy. Of
the several tree based systems, short rotation intensive systems with mix of multi-utility tree species have
the potential to rationalize the utilization of scare farm resources in marginal and degraded lands which are
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not suitable for intensive cropping. However, fruit tree based agroforestry systems have large potential,
provided well established markets and value additions go hand-in-hand, which will be a win-win situation.
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Farming
The practice which involves crop and livestock production for a domestic as well as commercial purpose is
known as farming. It is an integrated part of agriculture and the person who is involved in such activities is
known as FARMER.
Organic Farming
It is an integrated farming system, also known as low input farming which involves cultivation of land and
raising of crops by excluding or strictly inhibiting the use of synthetic inputs such as chemical fertilizers,
pesticides, synthetic seeds, plant hormones, genetically modified products, livestock antibiotics,
herbicides, etc. to a level that don’t deteriorate the quality of soil as well as environment and do not have
any harmful impact on human and animal health. This approach emphasizes the use of natural techniques
such as green manure, compost, animal waste, off farm waste, crop rotation, crop residues, organic
mulching, organically approved pesticides application and biological pest management. This form of
agriculture promotes and maintains agro-ecosystem balance, biological cycles, biodiversity, environment
sustainability and enhance soil, environment and flora-fauna health and ecological health.
Sustainable agriculture
The sustainable is derived from the Latin word ‘sustinere’ which means to keep inexistence, implying
permanence or long-term supportive. The sustainable agriculture is defined by Ikerd in 1993 as capable of
maintaining its productivity and usefulness to society over the long run. It must be ecologically balanced,
resources conserving, economically viable and communally supportive, commercially competitive, and
environmentally sound.There is many alternative approaches developed to achieve sustainability in
agriculture, these include integrated pest management (Caroll and Risch, 1990), low input agriculture, low
input sustainable agriculture (Edwards, 1987) permaculture (Mollison and Slay, 2000), biodynamic
farming (Steiner, 1924) and organic farming (Scofield, 1986) which discussed in this chapter.
WHY organic farming?
Nowadays, low input farming is very trending and there are various factors that promotes the adoption of
organic farming. These factors are:
1. Shift in agriculture status: No doubt, green revolution was the turning point in agriculture sector. There
was immense increase in the crop production and we were able to meet the demand of growing
population not in terms of food only but also of feed, fiber, etc. but, this also leads to an increase in the
use of synthetic inputs with have harmful effect on soil biological activities, its health, fertility and also on
human, animal and environment. This triggers the adoption of organic farming which aims at the use of
natural or traditional farming practices and minimizes the use of off-farm synthetic inputs, without
compromising the soil health and production status.
2. Increase in the demand of organic products: With the passage of time people continue to receive the
awareness about the astonishing benefits of the organic products on human health. This is because
organic farming follows very strict regulations in order to ensure that the final product of cultivation is
free from any synthetic chemicals and should be safest for the consumer. It also reduces the risk of
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human diseases such as cancer, infertility, carcinogenic problems, etc. That’s why the organic food
industries are also growing at very fast rate, which is attracting more and more farmers for adopting this
farming system and more investors to invest in this sector.
3. Environment sustainability: Degradation of the environment quality is the alarming concern throughout
the world. Conventional agriculture, no doubt has met the demand of growing population but its adverse
effects on soil and environment cannot be ignored for a long time. Therefore, it’s the organic farming that
holds the command. Organic farming provides immense mechanism that promotes biodiversity,
ecological harmony and biological cycles that are vital for environment sustainability. The main objective
of organic farming is to maintain soil health and its fertility along with crop production by using natural or
on-farm inputs that does not disturb the balance of nature. It focusses on soil management and its
conservation and foster the traditional technologies of farming that deplete the nature to a minimum
extent.
Objectives of organic farming
There are various objectives which are desired to be achieve by the organic farming and some of them
are:
1.Its main aim is not to increase the quantity of the product but also to increase its quality.
2.It also focuses on conservation of environment and natural resources.
3.Promote and maintain soil health and its fertility by using organic inputs.
4.Crop production and livestock rearing in their natural habitat.
5.Promotes ecological harmony and maintain biological cycles.
6.Increase genetic diversity and protect flora and fauna.
7.Increase the use of natural soil amendments and traditional farming technologies.
8.Reduce the use of synthetic inputs which deteriorate the quality of soil and environment.
9.Promote the consumption of organic products in the society and reduces the risk of health hazards.
10.Encouraging sustainable agriculture.
11.Enhance natural pest control mechanism and integrated nutrient management practices.
Principles of organic farming
Organic farming is considered to be native of India. India and China are the countries which plays a very
significant role in promoting the adoption of organic farming and this is the only reason for which
agriculture is still somehow very much sustained in these countries. The concept of organic farming is
based on the following principles:
 Nature is considered as the best role model for the farming as it does not require any additional
inputs for the crop production.
 Natural farming never promotes the excess cultivation of the soil and gives preference for soil
health and its fertility.
 Soil as a whole, from soil cover to its base is considered as one important unit and should be
conserved in nature.
 Soil is considered as the living entity. So, it becomes necessary to maintain balance and conserve
the soil biodiversity.
 Soil microorganism plays a vital role in maintaining the soil health and fertility by recycling the
nutrients. Thus, it is very important to protect the soil living population in nature at any cost.
According to the International Federation for Organic Agriculture Movements (IFOAM), organic farming is
based on following principles: (IFOAM, 1998)
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1. Principle of health: Organic farming should sustain the health of the soil, plants, animal, human and the
planet as one individual. Healthy soil will produce healthy crop which foster the health of human and
animals. So, it is very important to maintain the health of the soil and the use of synthetic chemicals,
pesticides, fertilizers, animal drugs and food additives should be avoided as it has adverse health effect.
2. Principle of ecology: Organic farming is directly related to the living ecological system and cycles. This
system of farming works with them, sustain and conserve them. Therefore, it is very necessary that the
practice of farming should fit within the biological cycle and ecological balance in the nature.
3. Principle of fairness: This principle emphasizes that human and its relationship with other living
entities should be considered with equity, respect and justice. There should be fairness at all the level and
all the parties either they are farmers, workers, processors, distributors, traders or consumers. It is also
concerned with animals as they should be provided with all the necessary or required conditions and
opportunities throughout their life span.
4. Principle of care: This principle highlights the precautions and responsibility of taking care of present as
well as future generation and the environment. In organic farming, appropriate technologies should be
adopted and inappropriate ones should be rejected in order to prevent significant risks.
Types of organic farming
1. Pure organic farming: This is a type of farming which is based on the complete use of natural inputs
such as organic manure, crop residue, organic mulching, biopesticides etc. and there is strictly no to use
of synthetic products.
2. Integrated organic farming: This farming comprises of integrated pest management and integrated
nutrient management system. In this farming crops are grown in their natural habitat, is nourished by
natural resources and pest population is also kept under natural check.
3. Integration of different farming system: It involves different components of farming such as livestock
rearing, poultry, apiculture, fishery, mushroom production along with raising of crops.
Techniques/ Methods used in organic farming
Mainly there are six basic methods used in organic farming and are briefly discussed below:
1. Crop diversity: This is achieved by cultivating different types of crops in the same piece of land in a
sequenced season as a crop rotation. Several crops are simultaneously cultivated in the same place is
known as polyculture.
2. Green manuring: In this, on-farm undecomposed plants are removed and incorporated in the soil in
order to recycle the plant nutrients and improve the physical condition and fertility of the soil, as they
serve as soil amendments, is known as green manuring.
Green manuring is of two types:
a. Green manuring in-situ: The green manure crops are grown and are incorporated in the same piece of
land. Examples are Dhaincha, Sunheap, Cowpea, Sesbania, Soybean, Sunflower.
b. Green leaf manuring: the green leaves or biodegradable crop waste is collected from off-farm and is
incorporated in the field. Examples are Calotropis, Glyricidia, Cassia, Subabul, Pongamia glabra.
3. Composting: The process in which organic matter is decomposed and used as soil conditioner is known
as composting and the biodegradable organic matter used for composting is known as compost. Material
that can be used as compost are green waste such as green leaves, litter, grass, kitchen waste, animal
waste, human excreta and sewage sludge. Therefore, this method aids in soil management.
4. Organic mulching and crop cover: When a green crop is used to cover the surface or topmost layer of
the soil is known as crop cover or organic mulching. It prevents soil erosion, maintain soil temperature
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and conserve soil moisture. This method also aids in weed management, as mulching do not completely
eliminate the weed population but helps in suppressing the grown of unwanted plants in the field.
5. Biological pest management: It is the approach in which pest population is kept below economic
threshold level by keeping natural check on them and limiting the use of synthetic pesticides which have
harmful effect on our ecosystem. It emphasizes the biological control in which one useful living organism
controls the population of another harmful organism.
6. Livestock: Organic farming involves not only cultivation of crop but also rearing of animals. After the
use of commercial product, the leftover in the field is used as the feed for animals and their waste is used
as soil amendment and they can also be used for milk production, meat, fiber, etc.
Importance of organic farming
1. Organic farming aids in long term sustainability. It helps in using a natural resource in such a manner
that meet the requirement of current population without getting depleted for our future generation.
2. It prevent soil erosion and help in soil management by the application of composting, green manuring,
organic mulching, crop rotation, etc.
3. It reduces the use of synthetic inputs such as chemical fertilizers, pesticides, genetically modified
products, synthetic seeds, food additives, animal antibiotics, etc.
4. It helps in conserving soil biota and promotes biodiversity.
5. Its emphases on maintaining soil structure and its fertility.
6.It helps in maintaining the ecological balance in the nature.
7. It focuses on integrated nutrient and pest management practices.
8. It highlights the enormous benefits of traditional farming approaches.
Advantages of organic farming
1. It helps in the production of high quality of produce.
2. It aids in reducing the danger of health hazards.
3. It also curtail the environment pollution done due to agricultural practices.
4. It lessens the additional cost required for purchasing of synthetic inputs.
5.It bids the finest use of available resources with the farmer.
6. It support biodiversity, thus offers home for numeral of crop species and animals.
Disadvantages of organic farming
One cannot completely riley on organic farming because of the following reasons:
1. Organic farming requires more labour and time than conventional farming. Therefore, cost of
production is very high.
2. Marketing and distribution of organic produce is also limited in the market, hence making it more
expensive.
3. Till the date, organic farming is inefficient to produce enough food for the growing population.
CONCLUSION:
Organic farming can be a viable alternative production method for farmers to get sustainable production
in agriculture. Organic farming can improve or maintain soil health with less use of inputs to reduce per
unit cost of production. No doubt today organic farming is not sufficient to feed the growing population
but it is one of the best method for sustainable agriculture and ecologically viable.
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1. INTRODUCTION
All the crops suffer significant yield losses from various biotic and abiotic stresses, among which spot
blotch (also called as leaf blight) caused by Bipolarissorokiniana is a major foliar disease in barley. This
disease occurs in humid and warmer regions around the globe. The spot blotch frequently hampers
commercial production of barley in the North eastern region of India (McDonald et. al.,2018). Spot blotch
initially causes small, brown spots which expand into dark (brown) or chocolate colored blotches. Leaf
spots may be surrounded by a zone of yellow leaf tissue of varying width. In this disease tiny spots are
formed which may be encircled by the belt of yellow leaf tissue of altered width ultimately merging into
uneven necrotic patches on the barley leaves. Infections on the flag leaf are the most serious since they
contribute to the grain filling. As a consequence of this disease, shriveled seeds are produced, leading to
reduced yield. Spot blotch disease leads to reduction in crop yield as well as malting quality. The spot
blotch disease can be prevented by fungicide applications however the most effective ways of controlling
it is via the exploitation of resistant varieties.
2. Production of ROS
Stressed plants usually stimulate the production of reactive oxygen species (ROS) which include
superoxide anion radical (O•-2), singlet oxygen (1O2), hydrogen peroxide (H2O2), and hydroxyl radical (•OH)
which can cause severe oxidative damage to plant tissues. High levels of these ROS have the capability to
damage different cellular components by lipid peroxidation (stimulating membrane permeability and
fluidity), protein damage (by inactivating the enzymes, proteolytic degradation, and breakage of peptide
linkage) and DNA destruction (by breaking of the DNA strands, depurination and depyrimidation). These
are very lethal and extensively affect normal cellular functioning. Many factors like high temperature,
high salt concentration, heavy metals, infection of pathogens etc alter the subtle balance between ROS
production and scavenging.
3. Defense machinery of the plant
Oxidative stress tolerance is not a single step phenomenon but it is an integrated mechanism
accompanied by changes in antioxidative/defensive enzymes, nonenzymatic antioxidants, free radical
scavenging activities, signaling molecules, and osmolytes. Induced defense can be facilitated via defensive
enzymes such as peroxidases, catalase, superoxide dismutase (SOD), polyphenol oxidases (PPO),
ascorbate peroxidase (APX), phenylalanine ammonia lyase (PAL) and tyrosine ammonia lyase (TAL) along
with secondary metabolites such as phenols and condensed tannins and also through the utilization of
hydrogen peroxide (H2O2) and malondialdehyde (MDA).
(a) Enzymatic antioxidative defense system
Superoxide dismutase (SOD) forms the first line of defense against ROS induced damages which
dismutates O•2- into H2O2 that can in turn be destroyed by CAT, peroxidase (POX), APX or glutathione
peroxidase (GPX) reactions. Another function of superoxide dismutase is to protect dehydratases
(dihydroxy acid dehydratase, aconitase, 6-phosphogluconate dehydratase and fumarases) against
inactivation by the superoxide anion free radical. Alternately, O•2- can be converted to H2O2 via NADPH
oxidases. Increased concentration of H2O2 can cause oxidation of sulphur containing amino acids i.e.
methionine and cysteine which leads to inactivation of calvin cycle enzymes, thereby declining
photosynthetic efficiency. Catalase protects cells from H2O2 generated within them and convert it into
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water and oxygen. Ascorbate peroxidase (APX) has a very important role in the detoxification of H 2O2
using ascorbate as a hydrogen donor. Glutathione reductase stimulates the NADPH-dependent reduction
of oxidized glutathione (GSSG), thus it is fundamental for managing glutathione (GSH) pool. Peroxidases
help in the cell wall lignification where call wall POXs are implicated in the generation of phenoxy radicals
from hydroxyl-cinnamoyl alcohols, which then polymerise to form lignin (Das and Roychoudhary, 2014).
The POX and PPO are multifunctional enzymes which prevent biological and chemical attacks by
increasing physical barriers and counter attacking the pathogen with a high production of free radicals.
PPO oxidizes phenolics to highly toxic quinones which are apparently toxic to pathogens and thereby
these quinones help in resistance. Phenylalanine ammonia lyase (PAL) is the vital enzyme relating primary
metabolism (shikimic acid pathway) to secondary metabolism (phenylpropanoid pathway), and is
involved in defense responses of plants at the level of phenol synthesis and oxidation. Tyrosine ammonia
lyase (TAL) is the another enzyme involved in biosynthesis of phenolic compounds.
(b) Non-enzymatic antioxidative defense system
The non-enzymatic antioxidants form the other half of the antioxidant system. They are mainly
composed of ascorbate, glutathione, carotenoids, α-tocopherol and anthocyanins. The glutathione has
high reductive potential and its main function is to scavenge H2O2, •OH, 1O2, O•2- etc (Gill and Tuteja, 2010).
Glutathione is a molecule which plays a role in many antioxidative and metabolic pathways in plants.
Along with the protection of different components of cell, they also have major role in growth and
development of plant by maintaining critical cellular processes like mitosis, cell elongation, senescence
etc. Major consequence of biotic stress is declining of photosynthetic efficiency by damaging
photosynthetic apparatus due to generation of ROS which causes disruption of photosystem II. It has also
been reported that many stressed conditions in the environment leads to the damage to the
photosynthetic pigments and reduces the photosynthetic efficiency of the plant.
Since long, antioxidant capacity had been strongly correlated with the resistance to various biotic
and abiotic stresses. Phenolic compounds are formed in response to pathogen attack and their
production is considered as a part of active defense response. Accumulation of low molecular weight
phenolics such as benzoic acid and the phenylpropanoids in response to infection leads to slower growth
of pathogen and allows activation of various phytoalexins. Among the cereal grains, barley possesses
higher antioxidant activity as compared to other cereals which is mainly contributed by higher contents of
phenolic acids like transcinnamic, salicylic, ferulic, chlorogenic, p-hydroxy benzoic, protocatechuic,
coumaric, and vanillic acids. Phenols can interfere with the oxidation process by reacting with free
radicals, chelating metal ions, and also by acting as oxygen scavengers.
Flavonoids, polyphenolic compounds also act as free radical scavengers, antimicrobials and visual
attractants in plants. According to the recent studies, carotenoids are the promising antioxidants against
various free radicals because they have the ability to quench free radicals. These pigments contain
polyene backbone as their core structure which is responsible for their capability to interact with singlet
oxygen as well as with different kinds of free radicals, hence acting as potential antioxidants (Young and
Lowe, 2018). Saponarin is also a flavonoid which is found in young green barley leaves possessing
antioxidant activities.
4. Pathogenesis-related (PR) proteins and carbohydrates involvement during stress
Proteins are directly involved in spot blotch disease and play a vital role in many structural and
functional components of the cell. Generally, biotic and abiotic stresses cause changes in proteins which
are involved in signaling, energy metabolism, storage, chaperone activities and others with protective
functions like LEA and PR proteins. Major response of plants against infection by pathogens is to
accumulate pathogenesis related (PR) proteins. These are host proteins which are induced by variety of
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pathogens and many factors related to stress. β-1, 3 glucanses and chitinases are the most important PR
proteins which are accumulated in a variety of plants in response to pathogen attack (Selset. al., 2008).
Carbohydrates are the basic building blocks for the synthesis of various defense biomolecules like
phenolics, phytoalexins. Hence the quality and quantity of sugars also play an important role in disease
resistance. Sucrose, which is the major translocatory form of carbon in plants, its metabolism gets
seriously affected during this disease.
CONCLUSION
Increase of catalase, ascorbate peroxidase, glutathione reductase, phenylalanine ammonia lyase, tyrosine
ammonia lyase and polyphenol oxidase, chitinase, and β-glucanase activities alongwith concomitant
decrease of H2O2 content in the infected leaves of barley genotypes could be responsible for their
resistant behaviour.
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1. Charcoal rot:Macrophominaphaselolina
Symptoms:
 The plant affected mostly after flowering and disease also known as Post flowering stalk rot
 Infected stalk can be recognized by greyish streak
 Shredding of the interior of the stalk often causes stalks to break in the region of the crown
 Infected plant crown region become dark in colour
 common features of the disease are shredding of root bark and disintegration of root system
 Drought favour the disease

Management:
 Crop rotation
 Avoidance of water stress at flowering time
 Nutrient stress must be avoided
 Potash application @80kg/ha in endemic areas
 Soil application P. fluoerescens/ T. viride@ 2.5kg/ha+50kg of well decomposed FYM or sand at 30 days
after sowing.
2. Leaf Blight:Exserohllumturcicum&Helminthosporium maydis
Symptoms:
a. Turcicurm Leaf Blight Symptoms:
 Fungus affects the crop at young stage
 Early symptoms - oval, water-soaked spots on leaves
 Mature symptoms - characteristic cigar shaped lesions that are 3 10 15cm long.
 Elliptical and tan colour lesion occurs, developing distinct dark areas.
 Lesions firstly appear on lower leaves, spreading to upper leaves and the ear sheaths as the crop
mature
 under severe infection, lesion may coalesce, blighting the entire leaf,
b. Maydis Leaf Blight Symptoms:
 Yellowish small round or oval spots appear on the leaves
 Spots enlarge appear elliptical in which centre becomes straw coloured with a reddish brown margin
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Favourable Conditions:
 8 to 270C is Optimum temperature for conidia germination.
 Infection takes place in the wet season
Management
 Rogue out infected plant.
 Grow resistant cultivars
 Soil application with P.fluoerescens/ T. viride@ 2.5kg/ha+50kg of well decomposed FYM or sand at 30
days after sowing.
 Spray Matalaxyl 1000g OR Manoczeb 2g/liter at 10 days interval after first appearance of the disease
3. Corn rust:Puccinia sorghi
Symptoms:
 Brown pustules are observed on both the surfaces of the leaf.
 Alternate host is oxalis corniunlatawhich is all responsible
 Cool temperature and high relative humidity favours the development of disease.

Favourable condition:
 10 to 120C is optimum temperature for conidia germination
Management:
 Destroy alternate host
 Soil application with P.fluoerescens/ T. viride@ 2.5kg/ha+50kg of well decomposed FYM or sand at 30
days after sowing.
 Spray mancozeb 1.25 kg/ha
4. Downy mildew:Peranoselenspora maydis
Symptoms:
 The disease show narrow chlorotic spots with well defined margins which extend in parallel fashions
between the veins appear on the leaf blades
 The stripe later turns reddish to purple.
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 If the chlorotic stripe occur prior to flowering, the seed fail to develop and the plant dies prematurely.

Etiolog :
 The mycelium is hyaline and non-septate the sporangiophores are determinate, unbranchad and short
arising from the hyphae aggregated in the sub stomatal space
 Which produce sporangia sympodially in groups of 2 to 6 Sporangia are hyaline, ovate, obclavate,
elliptical or cylindrical, smooth having round apex.
 Germination by 4-8 zoospores. Sexual reproduction by gametangial contact
Perpetuation:
 Primary source of infection oospores present in the soil
 Secondary infection by sporangia formed on the lower surface of infected leaves
 They are spread by wind, water and insect
Control measures:
 Clean cultivation and crop rotation.
 Use disease resistant varieties
 Soil application with P.fluoerescens/ T. viride@ 2.5kg/ha+50kg of well decomposed FYM or sand at 30
days after sowing.
 Seed treatment with Ridomil MZ-72 @ 5 to 7g/kg seed.
 Spray the crop with Ridomil MZ-72 @ 0.4% at an interval of 10 days.
 Spray Matalaxyl 1000g/Manoczeb 2g/liter at 20 days after sowing
5. Smut - Ustilago maydis (DC)
Symptoms :
 In the infected plant the inflorescence is invariably completely damaged large smut sori replace the
tassel and the ear.
 The tassel is partly or wholly converted into smut spores.
 In such cases the floral bracts grow out into leafy structures, sometimes, into small shoots.
 A network of dark fibres traverses the spores mass and remains adhering even after the spores have
been blown away.
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Etiology:
 The sorus is composed of loosely united spores and host tissues.
 The spores are reddish brown to black, finely echinulate, irregular to spherical, and 9 to 12 microns in
diameter.
 Germination of spores retain viability for two years.
 Although, the disease may be externally seed borne, the major source of infection is soil-borne
inoculums.
Perpetuarion :
 Manure heaps and crop refuse are the chief source of harbouring the primary inoculums.
 produce infective sporidia and cause, local infection
Control Measures:
 The disease can be controlled by a combination of practices such as
 Sanitation
 Crop rotation
 Seed treatment.
 Disinfection of seed has been found to be ineffective in South India, while in the U.S.A., it has given
only partial control of the disease,
 Since only few plants are affected in a field it is possible to locate and destroy the infected ears before
they shed spores
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Rice Knowledge Management Portal
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Knowledge Management is the process of capturing, developing, sharing and effectively using
organizational knowledge. KM in agriculture is relatively a new concept. Knowledge sharing process in
agriculture requires a lot of efforts at various hierarchical levels among agricultural organizations. In India,
there is an urgent and strong need to adapt to the KM strategies in agriculture. In line with RKMP, there
is a need for upscale KM initiatives in agriculture. But before that, relevant human resources, tools,
processes, strategies should be in place to transform agricultural organizations into “learning
organizations”.
Background and History
In India, rice is the major cereal crop grown in about 44.6 million hectares. Enormous knowledge
has been developed about this crop and there is a need to share this knowledge in order to meet the
production target of 125 million tonnes by 2025. RKMP was developed to enable rice workers to create,
manage and share information on rice for the benefit of stakeholders by utilizing the full potential of ICT.
Why RKMP?
Indian rice research and rice development programs have been recognized as successful model
endeavors all over the world. Data, information, and knowledge differ from one rice-growing region to
another in the rice value chain, there are multiple stakeholders and thus the interaction between the
data, information, and knowledge gets much complicated and requires a more sophisticated approach.
Developed by ICAR as a first step towards enabling the use of ICTs in agriculture.
RKMP will serve as an information highway for sharing rice knowledge through the latest ICT tools
including mobile telephony. It will also help agricultural departments’ ongoing activities in reaching out to
the farmers through extension advisory services, in the most effective way. RKMP enables extension
officers to develop their knowledge base by using the following 8 categories of information
Name of the implementing / partnering agencies
Leading Partner: DRR, Hyderabad, ICRISAT, Hyderabad (A.P)
Centre for Development of Advanced computing, JNTU, Hyderabad
Content Partners:
 Central Rice Research Institute, Cuttack (Odisha)
 ICAR-NEH, Umiam, Meghalaya;
 Regional Agricultural Research Institute, Karjat, Raigad
Unit of Bio-Informatics and Simulation, IARI, Pusa, New Delhi;
Beneficiaries
Farmers, Extension Workers, Rice Researchers, Traders, and private sector related to rice, NGOs/Krishi
Vigyan Kendra
Staff, Policymakers, Rice consumers and any other stakeholders of rice.
Situation before Implementation
Before the launch of this Portal, there was no single gateway for all the information needs of a large
number of rice stakeholders.
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What makes it Special?
The RKMP has several global firsts in terms of comprehensiveness and utility. Built on web 2.0 standards,
this portal caters to location-specific information needs of many stakeholders through IP based
customization on 24X7 bases. Another striking feature of this portal is providing content in the local
language.
• A single gateway for the information sharing and content aggregation facility for the rice workers.
• A web-based knowledge management system and MIS for AICRIP
• Digitized data sets of AICRIP, POS, and FLDs. (three sets of archive digital resources)
• National level approach papers in 8 disciplines of rice research
• FAQs on rice production technology (in English, Hindi, and local languages) digitized for 15 states
• 30 audio-video clips on selected rice production technologies and methods.
• Online availability of extension methods, tools, checklists and preformed
• Outline the Directory of seed and input agencies in place (skeleton).
• Framework for “Find your nearest extension worker/expert in place
• E-learning Platform with 15 courses in place (in English)
• E-learning Platform with at least 5 courses in place (in Hindi and Local languages)
• 45 AICRIP scientists to get hands-on experience on RKMP
• 60 personnel to get hands-on experience on RKMP
• Topic map of Rice with User-friendly interfaces
• A complete report of the knowledge flow mechanisms in rice sector due to the RKMP
• RKMP Datacenter ready to serve the Knowledge Management Portals of other crops and 24X7 Online
web-based question-answer platform for the rice sector
Farmers Domain
It is a platform for rice farming communities to access, share, discuss and update the location-specific rice
knowledge in the local language.
 Package of Practices
 Weed Management
 Farmers Innovation
 Expert Answer On Rice
Service Domain
Useful for the farmer, traders, exporters, input suppliers. Inform them about
1. Trade
2. Market Price
3. Weather
4. Recommended rice varieties
To taking better decisions in rice enterprise.
General Domain
1. History and evolution
2. Rice and human nutrition
3. Rice in Indian Culture
 Rice End Products
E-learning
A multidimensional e-learning platform that provides online learning opportunities. It has 2 dimensions
36

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

1) Synchronous online training support
2) Asynchronous knowledge support
Courses Offered
Provides 15 online courses like Rice research in India, Weed Management, SRI method
Achievements
ICAR Research Complex for NEH Region, Sikkim Centre, Tadong, Gangtok organized a farmers’
capacity building program on ‘Enhancing scopes for organic rice production and up-scaling opportunities
under RKMP’ during 10-12 September 2013.
Areas
Use of RKMP for the effective transformation of rice knowledge and information as a viable factor
of production. Farmers increased the productivity of rice by the SRI method making use of RKMP
effectively.
How can we contribute to RKMP?
We can upload the content into RKMP, irrespective of our institutional affiliation, as a registered
user. RKMP Nodal officers (AICRIP Scientists from State Agricultural Universities) will validate and
approve the content before it is displayed online. At RKMP, due credit is given to contributors.
Performance Indicators
1. Due to RKMP, agricultural knowledge can be shared across the country that too in their local
language.
2. By single SMS, farmers can get Expert Answers on queries of field problems, weed management,
vagaries of weather, etc.
3. Know about the mandi price of rice varieties in different states. The farmer can sell his rice to
mandi directly without the interference of the middlemen.
4. The farmer can know the Government initiatives implemented from time to time and get
maximum advantage
Future Perspectives
RKMP knowledge if delivered through state departments of agriculture under NFSM, visible
impacts can be realized at the farm level only. This model can be upscaled for other crops too RKMP
Private Sector workshop held on 24 September 2013 with the aim to strengthen RKMP by involving the
private sector
1. Private information in Public Portal
2. Platform Development for private sector
3. Mobile Application Of RKMP perspective of private sector
CONCLUSION
This portal is an example of harnessing the enormous potential of ICT strategies to manage the
voluminous knowledge in the existing ICAR (AICRIP) set up. The vision of RKMP is to serve a wide range of
stakeholders and help in better planning to realize higher productivity and production of rice through
improved knowledge and skill from the portal.
REFERENCES
1. www.rkmp.co.in
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Glyoxylate cycle – A variation of Tricarboxylic Acid Cycle
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INTRODUCTION
In plants, certain invertebrates and some microorganisms ( eg.E.coli. and yeast) acetate can be used as
the source for carbohydrate synthesis while vertebrates can not convert fatty acids or acetate to
carbohydrate. The reason is that to convert acetate to the starting material for carbohydrate synthesis
such as glucose the gluconeogenesis pathway must be followed, but the conversion of
phosphoenolpyruvate to pyruvate and pyruvate to acetyl-CoA are so exergonic that these reactions are
irreversible. Thus acetate can not be converted to phosphoenolpyruvate, therefore it can not serve as
starting material for gluconeogenesis.
Glyoxylate cycle catalyzes the conversion of acetate to succinate which is converted to fumarate
and malate and subsequently to oxaloacetate (OAA). OAA is converted to phosphoenolpyruvate by PEP
carboxykinase. Finally forms glucose by gluconeogenesis.
Two unique enzymes of the glyoxylate cycle are isocitrate lyase and malate synthase. The cycle starts
where the acetyl-CoA condenses with oxaloacetate to form citrate; an enzyme involved is citrate
synthase, citrate is converted to isocitrate; the enzyme involved is aconitase. The next step is the cleavage
of isocitrate by isocitrate lyase, unlike the citric acid cycle enzyme isocitrate dehydrogenase. The action of
isocitrate lyase forms succinate and glyoxylate. The glyoxylate then condenses with the second molecule
of acetyle-CoA to yield malate; an enzyme involved is malate synthase. The malate is subsequently
oxidized to OAA which is involved in starting another turn of the cycle; the enzyme involved is malate
dehydrogenase. The citrate synthase, aconitase and malate dehydrogenase of glyoxylate cycle are
isoenzymes of citric acid cycle enzymes.
CONCLUSION
In plants, the glyoxylate cycle occurs in glyoxysomes, which are specialized peroxisomes. The glyoxysomes
are present in seed and play an important role during germination. Glyoxysome contains enzymes of the
glyoxylate cycle which provides glucose before the developing plant start photosynthesis. Another
advantage is that glyoxysome contains all the enzymes needed for the degradation of fatty acids stored in
seed oils.
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Mechanism of desiccation tolerance in seeds: role of sugars and proteins
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INTRODUCTION
Seed development initiates by a stage of embryogenesis in which the mature embryo develops from a
single fertilized cell by a series of processes that are conclusively termed morphogenesis. Following
morphogenesis, developing seeds enter a ‘maturation’ stage, which is also termed the period of
‘reserve accumulation’, and essentially includes reorganization of metabolism and synthesis of storage
compounds including starch, storage proteins and oil. Following the period of reserve accumulation,
seeds enter the last period of maturation, which has been classically termed ‘maturation drying but in
more recent studies was more suitably termed ‘desiccation’. Seed desiccation or maturation drying is
the normal terminal event in the development of many seeds, after which they pass into a
metabolically quiescent state (Bewley, Black: Seeds: Physiology of Development and
Germination).According to Angeloviciet al. (2011) It is the genetically and metabolically active stage
associated with a major loss of water, leading to a dry seed in preparation for a quiescent period and
thereafter for germination. During germination transcription and translation activities
increases.GA/ABA ratio also shows increase.
Recalcitrant seeds are those that are shed with high water content and active metabolism (they
deteriorate upon dehydration) and cannot be stored for long periods of time. In contrast, orthodox
seeds are those that tolerate desiccation and are storable in a dry state for a long period of time, called
the ‘after-ripening’ period. Thus, recalcitrant seeds skip desiccation and quiescent phase and
germinate directly. Following shedding, the desiccation tolerance of orthodox seeds allows the embryo
to: (i) maintain viability for long periods at the dormant stage; and (ii) switch from a dormant to a nondormant state to allow germination under favorable conditions and in response to endogenous (e.g.
hormonal balance and active oxygen species) and exogenous signals (e.g. nitrate, nitric oxide, chilling
and light (Kermode, A.R. et al., 1985).
Water Status
Seed moisture content declines during dry matter accumulation phase leading to dehydration &
increase in density. Drying-induced compaction of molecules requires greater packing efficiency,
resulting in the localized enrichment of similar molecules in a process known as demixing. Early slow
decline in water content is due to the displacement of water molecules by reserves but during
desiccation rapid decline in water content is due to fresh water loss. In lupin seed moisture content
declined steadily during the dry matter accumulation phase from 86% to 54% (fresh weight basis) at
the time of physiological maturity, but then declined rapidly during the next 5 days.
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Fig 1. Water status during development of orthodox seeds
Physiological and metabolic processes associated with desiccation tolerance
The changes in hydration levels and cellular stresses associated with water loss as proposed for seeds are
shown in Figure 2. Initial water loss (type V water) is accompanied by osmotic adjustment to prevent
turgor loss. With loss of type IV water (<0.7 gH2O/g DW) mechanical stress associated with decreasing
cell volume occurs and in seeds this is minimized by progressive accumulation of storage reserves within
vacuoles and cytoplasm preventing plasmalemma withdrawal and wall collapse. In resurrection plants,
while complex reserves (protein and lipid bodies and starch) do not accumulate per se, mechanical
stabilization is alleviated by replacement of water in vacuoles with compatible solutes and reversible
changes to cell wall architecture. Progressive water loss below 0.45 gH2O/g DW (type III water and below)
results in membrane appression and ultimate destabilization, and increasing metabolic perturbations
associated with free radical production, alcohol and carbonyl emission interalia. Damage associated with
the latter is minimized by increased activity of ‘house-keeping’ and seed specific (e.g. 1-cys peroxiredoxin,
see also below) antioxidants and alcohol and aldehyde dehydogenases and reductases. Damage
associated with cytoplasmic compaction resulting in membrane fusion, and protein and membrane
denaturation is believed to be prevented by the replacement of water with solutes capable of substituting
for the hydrogen bonds lost owing to dehydration. Additional stabilization of the subcellular milieu is
believed to be achieved via cytosolic vitrification. Solutes believed responsible for replacement and
stabilization include: 1) sucrose and oligosaccharides [reviewed in and proteins, particularly Late
Embryogenesis Abundant (LEA) proteins and small heat shock proteins (sHSP).
Energy and oxygen status during seed desiccation
The struggling for energy and oxygen continues from the period of reserve accumulation into desiccation.
Seeds have no stomata, but many have thick seed coats; two factors that significantly limit the uptake of
oxygen (O2) and its availability for mitochondrial energy production. During maturation there is a
limitation of energy & oxygen because of large energy demand for reserve synthesis. During desiccation it
is more problematic as the viscosity and molecular packing density of the cells increase gradually and
transform the tissue into a glassy matrix and during the onset of germination it is still low. It is still not
clear whether the high demands for energy during seed desiccation are mostly due to the process of
drying or other processes. Low internal oxygen levels may be advantageous during seed desiccation by
alleviating oxidative damage of membranes and enzymes, which would otherwise lead to defects in seed
vitality and longevity (Borisjuk, L. and Rolletschek, H., 2009)
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Desiccation acts as a metabolic switch as:
1. The decrease of the C/N ratio,
2. The accumulation of free amino acids than storage proteins necessary for translation during the
onset of germination,
3. The production of shikimate-derived secondary metabolites associated with defense
(Sreenivasulu, N. Et al., 2008),
4. IAA biosynthesis triggering seed germination (Slavovet al., 2004)
Hormonal Status
ABA provides an essential cue for seed maturation. A threshold level of ABA is required to block
viviparous development. It is shown by studying mutants of ABI -3genes that are insensitive to ABA.
Arabidopsis thaliana having mutantsabi3-1, abi3-3 etc. germinate precociously without maturing. They
show highly reduced viability and vigor. GA provides a positive stimulus for precocious germination in
maize antagonized by the rise in ABA content at the beginning of the maturation phase. But this action of
VP-1 gene to respond ABA is independent of GA stimulus (Hecker et al., 1995). Thus, it is the relative
amounts of ABA and GA, determine whether developing embryos undergo precocious germination or
maturation (White, N.C. et al., 2000). ABA produced during seed maturation is required for the
accumulation of SSPs and LEA proteins, chlorophyll degradation, and acquiring desiccation tolerance. ABA
triggers transcriptional factors during the onset of seed germination in connection with ethylene & auxin
signaling network. In response to water stress, ABA appears to trigger activation of SRK2D/E/I via the ABA
receptor complex. Then, SRK2D/E/I positively regulate downstream genes such as pp2cs and LEA protein
genes via transcription factors (tfs) which include AREB/ABI5. Consequently, pp2cs are assumed to bind to
the SRK2D/E/I to fine-tune ABA signaling in response to water stress (K. Nakashima, Y. Fujita and K.
Yamaguchi-Shinozaki, 2009)

Fig. ABA signaling in response to water stress and seed maturation
Desiccation tolerance (DT), or anhydrobiosis, can be conceptually defined as the ability to survive, by
reversible cessation of metabolism, the removal of almost all cellular free water when in equilibrium with
moderately dry air and resume normal function when rehydrated (Phillips JR, Oliver MJ, Bartels D, 2002).
Plant have several strategies to deal with water deficit, desiccation tolerance is one of them. Desiccation
tolerance occurs over a large range of taxa, including invertebrates, bacteria, terrestrial microalgae, fungi,
yeasts, lichens, spores. In higher plants, desiccation tolerance is widespread in seeds and pollens and also
occurs in the vegetative tissues of vascular plants (the so-called resurrection plants, consisting of approx.
350 species)
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I. Intracellular physical characteristics
1. Reduction of the degree of vacuolation
Vacuole volume reduction, whether by the shrinkage of the space occupied by these usually fluid-filled
organelles or by their becoming filled with insoluble reserve material, is one of the mechanisms that
would contribute to increased mechanical resilience of cells to dehydration.
2. Reaction of cytoskeleton
The cytoskeleton, the major components of which are microtubules and microfilaments, is not only an
integrated intracellular support system, it also plays a major role in imposing organization on the
cytoplasm and also the nucleus.
3. DNA, Chromatin, and Nuclear Architecture Conformation
Maintenance of the integrity of the genetic DNA material in the desiccated condition in orthodox seeds,
and/or its rapid repair when seeds are rehydrated, is considered to be a fundamental requirement for
desiccation tolerance.
II. Intracellular de-differentiation
De-differentiation, a characteristic of maturing desiccation tolerant seeds, is essentially a means by which
intracellular structures are simplified and minimized which strongly suggests that membranes and
cytoskeleton elements are vulnerable to dehydration. This phenomenon is reversed in orthodox seeds
when water is taken up early during germination (resulting in the minimization of surface areas of
membranes and cytoskeleton)
III. “Switching off” of metabolism
In the water content range 0.45 to 0.25 g g-1 (30 to 20 percent [wmb]), unbalanced metabolism may lead
to the generation, and essentially uncontrolled activity, of free radicals The efficient operation of
antioxidant systems (Leprince and others 1993, Puntarulo and others 1991), as well as the “switching off”
of metabolism, would reduce such damage. Rogerson and Matthews (1977) recorded the fall in
respiratory rate which, they suggested, is an essential event enabling an orthodox seed to withstand rapid
loss of water. The observations of Farrant and others (1997), indicating that a decline in respiratory rate
occurs while mitochondria become substantially de-differentiated prior to maturation drying in the
orthodox seeds of Phaseolusvulgaris. Another critical aspect of ongoing metabolism is cell cycling. The cell
cycle describes the nuclear DNA content as 2C in cells that are not preparing for nuclear division, and as
4C in cells in which DNA replication has occurred, where the constant, C, denotes the DNA content of the
haploid condition
During the cell cycle four distinct phases can be identified, viz. the G1 phase (2C), which is followed by the
S phase, during which DNA replication occurs; after this the cells enter the G2 phase, during which the
amount of DNA remains doubled (i.e. 4C) as a result of events in the S phase, and this is followed by the
phase known as G2M, when mitosis reduces the DNA content to the 2C level typical of somatic cells in the
next G1 phase. Brunori (1967) found that in orthodox Viciafaba seeds, most of the cells were arrested in
G1, and that DNA replication was one of the first events to be curtailed as the embryo cells lost water. Sphase replication is resumed only after several hours of imbibition, when water again becomes available
to postharvest, orthodox seeds, as shown by Sen and Osborne (1974) for Secale cereale (rye): as soon as
replication to 4C values occurs and the cells enter G2M, desiccation tolerance is lost.
IV.Presence, and efficient operation of antioxidant systems
It is particularly in the water content range from 0.45 to 0.25 g g-1 (30 to 20 percent, wmb), that
unregulated metabolic events resulting in the first wave of free-radical generation are likely to occur
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(Vertucci and Farrant 1995). This implies that antioxidant systems (i.e. free-radical scavenging systems)
should be maximally effective during maturation drying of orthodox seeds, and again when seeds take up
water upon imbibition. Enzymes concerned with removal of toxic intermediates produced during
oxygenic metabolism and lipid peroxidation of cell membranes (e.g. GR, SOD) are important in
dehydration
tolerance.
V. Accumulation and roles of putatively protective molecules, including late embryogenic
accumulating/ abundant proteins (LEA’s), sucrose and certain oligosaccharides
Two classes of proteins most likely to make a major contribution to cellular stability in mature seeds
include the small heat shock proteins (HSPs) and the late embryogenesis abundant (LEA) proteins.
1. Late embryogenesis abundant (LEA) proteins
LEA-proteins confer resistance to desiccation due to their unique chemical properties – sequestration of
ions, protection of other proteins or membranes, and renaturation of unfolded proteins (Dure, 1993) LEA
proteins may support the possible role of sugars in maintaining the structure of the cytoplasm in the
absence of water. These proteins are considered as better protectants than sucrose because they cannot
crystallize.
2. Small heat shock proteins (sHSP)
Small heat shock proteins are ubiquitous stress-induced proteins function as oligomers, or as complexes
of several different chaperones, co chaperones and nucleotide exchange factors, accumulate late in seed
development (Wehmeyer and Vierling 2000) Interaction with chaperones is variously responsible for
1) Maintaining HSP partner proteins in a folding competent, folded or unfolded state
2) Organelle localization, import and export
3) Minimizing the aggregation of non-native proteins and
4) Targeting non-native protein or aggregated proteins for degradation and removal from the cell
Sucrose and certain oligosaccharides, or galactosylcyclitols
As the embryo prepares for desiccation, there is a shift in carbohydrate accumulation from simple to
more complex sugars. Sucrose, Raffinose and Stachyose are present at low levels early in embryo
development, but accumulate to much higher levels just prior to desiccation (Ooms et al. 1992).The
ability of sugars to form super viscous ﬂuids, particularly the non-reducing sugars found in mature seeds,
was the original foundation for the prediction that intracellular glasses contribute to desiccation
tolerance in plants (Burke 1986, Williams and Leopold 1989) As per Horbowicz and Obendorf (1994)
Deployment of certain amphipathic molecules
Amphipathic molecules have two ends. A Hydrophilic end or a polar end, and a hydrophobic end or a nonpolar end. Cell may contain various cytoplasmic metabolites that have amphiphilic properties. It has been
suggested that partitioning of these endogenous amphipathic molecules (amphipaths) into membranes
upon water loss may be a prerequisite for desiccation tolerance (Golovina and others 1998). But
partitioning of these molecules must be controlled otherwise they can perturb membrane functions. For
example, if mtd respiration is affected leads to production of free radicals.
VI. An effective peripheral oleosin layer around lipid bodies
Coalescence of lipid bodies is a common abnormality accompanying deterioration, even in cells of stored,
orthodox seeds (Smith and Berjak 1995). The term oleosin refers to a unique protein type that surrounds
the lipid (oil) droplets in plant cells (Huang 1992). The oleosin boundary of lipid bodies allows these
hydrophobic masses to be accommodated as discrete entities in the aqueous cytomatrix under hydrated
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conditions, and it has been suggested that their role during dehydration prevents the bodies from
coalescing in desiccation-tolerant seeds (Leprince and others 1997).
VIII. The presence and operation of repair mechanisms during rehydration
Liquid crystalline to gel phase changes in membranes are well documented in response to dehydration,
but the essential property for desiccation tolerance is that they must be reversible, reestablishing the
membranes in a functional condition upon rehydration (Hoekstra and others 1992). It is generally agreed
that free radical generation continues in air-dried orthodox seeds during storage and the ensuing damage
obviously must be repaired on rehydration, arguing strongly for the presence and efficient operation of
antioxidant systems at this stage.
Preferential exclusion/hydration
They are preferentially excluded from contact with the surface of proteins in aqueous solution, which
makes it thermodynamically unfavorable for protein to unfold so these substances keeps the
macromolecules preferentially hydrated. This mechanism not work below 0.3g H2O/g DW as no water left
for preferential hydration. Preferential exclusion model was proposed as a universal mechanism of
protein stabilization by compatible solutes (Timasheff, 2002). Mechanisms of protein structure
stabilization at different stages of water loss. In fully hydrated cells (a), the native (folded) form of a
protein (N) is thermodynamically favorable. Molecular crowding during water loss increases the
probability of the cytoplasmic solutes interacting with the protein surface. In sensitive cells (b), the lack of
compatible solutes (for example, proline and sugar) causes preferential binding to dominate over
preferential exclusion, which leads to protein unfolding and denaturation (D). Preferentially bound
molecules act as destabilizers. In tolerant cells (c), preferential exclusion from the protein surface
dominates over preferential binding, which maintains proteins in their native conformation at the
intermediate water contents. Preferential exclusion of compatible solutes causes a preferential hydration
of the protein surface (indicated as the blue ring around the protein). With the disappearance of the
water shell from the proteins below 0.3 (g H2O) (g dry weight) −1, sugar molecules that were previously
excluded from the protein surface replace water via hydrogen bonding, thus stabilizing the native protein
structure in the dried (glassy) cytoplasm in tolerant cells (d). Compatible solutes other than sugars fail to
stabilize proteins in the dried state. In dried, sensitive cells (e), the previously formed unfolded
conformation (D) is fixed in a cytoplasmic glass. The reversibility of the processes occurring during
dehydration and rehydration is indicated by arrows.
Water replacement
The removal of water molecules from the head group leads to a reduction in the lateral spacing between
phospholipids molecules and, consequently to the formation of a gel phase. Sucrose in higher plants, are
proposed to interact with membrane lipids at low water content forming hydrogen bonds between the
hydroxyl groups of the sugar and the phosphate group in the head group of the phospholipids. In this
way, sugar acts as a replacement for water and maintains the hydrophobic hydrophilic orientation of the
membrane phospholipids in the absence of water.
Vitrification and glass formation
In the embryonic tissues below 0.8 gH2O/g DW, the cytoplasm becomes increasingly viscous. It is
important to realize that the water content at which glass formation occurs during drying at room
temperature in seeds is around 0.1 to 0.12 g H2O/g DW. A glass is deﬁned as an amorphous metastable
state that resembles a solid, brittle material, but retains the disorder and physical properties of the liquid
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state. Its high viscosity has been shown to slow down severely molecular diffusion and to decrease the
probability of chemical reaction. The crystalline structure is regular and symmetrical, whereas there is no
particular orientation to the molecules in the glass..The occurrence of glasses is held to impose a stasis on
intracellular reactivity, protecting macromolecules against denaturation and formation of molecular
aggregates. And possibly preventing or minimizing liquid crystalline gel phase transformations of the lipid
bilayer of membranes and play a role in the long-term storage stability of seeds (Golowinaet al. 1997).
Glasses are known to decrease Detrimental reactions, such as the rate of browning reactions, to increase
the stability of enzymes and to prevent conformational changes of proteins.
Conclusion and future Prospects
Artificial controlled induction of maturation drying can enhance germination percentage and this concept
can be utilized to increase the yield in orthodox seeds. Even in recalcitrant seeds the effect of desiccation
is needed to study. Our present agriculture system is almost totally dependent upon the ability of
orthodox seeds to tolerate desiccation. Thus, the identification and functional analysis of genes involved
in the developmentally programmed desiccation tolerance stage of seeds is a vital step in understanding
this complex trait. The ongoing studies on the role of biological glasses in desiccation tolerance and the
determination of which proteins and sugars are important in their stability will affect our ability to
preserve viable germplasm for longer period of time, preserving genetic diversity for future breeding
needs.
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Despite the several proven potential health benefits of probiotics, the various concerns like infections,
altered long-term immune responses, and the spread of antibiotic resistance inevitability hampered
their potential applications in immunocompromised subjects. An alternative solution may be the use of
inactivated probiotics, or their cell wall fractions or metabolites derived thereof. These are commonly
known as postbiotics or paraprobiotics. They are defined as “nonviable microbial cells (intact or
broken), or crude cell extracts (i.e., with complex chemical composition), which, when administered
(orally or topically) in adequate amounts, confer a benefit on the human health.”. These have reported
reducing the aforementioned risks or dark sides of probiotics and might augment human health and
wellness.
INTRODUCTION
Consumption of live beneficial microorganisms in the form of various fermented milk products by
mankind dates backs to 10,000 years. However, it was only after the conceptualization of Elie
Metchinekoff and Dr. Stamen Grigorov, who could recognize the longevity of Bulgarian people and
correlated with Bulgarian buttermilk consumption (Langella& Martín, 2019). Since then, several
investigators have initiated work on deducing the various mechanisms of probiotics in relation to the
betterment of human health. With the advent in probiotic research, apart from the several claimed
health benefits, few dark sides of probiotics have been identified yet. These include horizontal gene
transfer (transfer of antibiotic resistance genes), phage mediated transfer of virulent genes, production of
D-lactate, metabolic acidosis, and brain fogginess, the need for the cold chain to maintain the viability. On
the other hand, upon consumption of probiotics, several medical complications viz. toxicity, unintended,
adverse effects have been reported. The infectious like (bacteremia, sepsis, endocarditis, meningitis,
endometritis, peritonitis, pneumonia), pathotoxogenic (hemolysis, mucin degradation, enhanced
adhesion, and protein aggregation, DNA degradation, epigenetic and mobilome manipulation, immune
evasion or overstimulation), and an allergic reaction (Lerner et al., 2019) have led to the calls for
identification of similar biotherapeutic compounds of equal health benefits.
Postbiotics
Several investigators have proposed the concept of postbiotics with several synonyms viz.
“paraprobiotics” or “non-viable probiotics” or “inactivated probiotics” or “ghost probiotics” or
“metabiotics”. Postbiotics are defined as “the inactivated (non-viable) microbial cells, which, when
administered in sufficient amounts, confer benefits to consumers” (Sharma & Shukla, 2016; Shenderov,
2013; Taverniti&Guglielmetti, 2011).
In this regard, a recent opinion article expounded emerging terminologies in the current field.
According to the opinion article of Langella& Martin (2019), (i) POSTBIOTICS may be defined as “nonviable bacterial products or metabolic products from microorganisms that have biological activity in the
host (ii) PARAPROBIOTICS (also called ghost or inactivated probiotics) that are “non-viable microbial cells
(either intact or broken) or crude cell extracts which when administered (either orally or topically) in
adequate amounts, confer a benefit on the human or animal consumer”; and (iii) PROBIOCEUTICALS/
PROBIOTACEUTICALS which defines probiotic derived factors such as reuterin from L.reuteri.
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Since the specific action of postbiotics relies on specific dosage levels, most studies have failed to
fix a specific concentration of postbiotics to be used so as to ensure the beneficial effects alike probiotics
at 108-109 viable cells during consumption. Blooming of the postbiotics concept subsequently raises the
question that can these postbiotics serve as an alternative therapy to the probiotics for
immunocompromised individuals?. To answer such queries, currently, the comparative studies have been
carried out across the globe to validate the health claims. In fact, there are have been handful of
comparative studies published both at the in vitro and in vivo levels) in terms of furnishing the health
benefits on host, such studies suggest the similar potentialities of postbiotics over the probiotics in terms
of displaying various health benefits (Jang et al., 2018; Hsieh et al., 2016; Thakur et al., 2016). Singh et al.
(2018) evidenced a higher antagonistic ability of heat-killed probiotic strains of L. reuteri over the live
probiotic bacteria against enteropathogens. Moreover, the outcome of a recent literature survey by Pique
et al. (2019) highlights that inactivated bacteria and/or purified compounds of metabolites exert several
pharmacodynamic characteristic featuresover live bacteria as enlisted below






No risk of bacterial translocation from the gut lumen to blood among vulnerable and
immunocompromised subjects.
No chances of acquisition and transfer of antibiotic resistance genes.
Easier to extract, standardize, transport, and store.
Loss of viability by cell lysis can produce further beneﬁcial eﬀects.
Enhanced interaction of every released molecule from the disrupted cells with the epithelial cells
more directly.

The various postbiotic components include heat-killed probiotics, metabolic by-products of live probiotic
bacteria (vitamins, short-chain fatty acids, and amino acids), or released after bacterial lysis, such as
enzymes and neurotransmitters, peptides, bacteriocins, teichoic acids, peptidoglycan-derived
muropeptides, surface protruding molecules (pili, fimbriae, flagella) cell-free extract (CFE),
polysaccharides like exopolysaccharides, cell surface-associated proteins, biosurfactants, and organic
acids have reported yet (Figure 1) (Shenderov 2013; Singhal, Vishwakarma, & Singh, 2018). The use of
purified postbiotic components for therapeutic studies targeting a particular disease helps to rule out the
specific underlying molecular mechanisms displayed by each postbiotics. Yet to study the same in
probiotics may result in unclear and multiple outcomes due to complex bacterial morphology.
Henceforth, various postbiotic molecules have drawn attention due to their known chemical structure,
long shelf life and the ability to trigger the various mechanisms in controlling inflammation, adhesion of
pathogens to GIT, obesity, hypertension, CVD, cancer, and oxidative stress. In recent days, postbiotic
preparations have also patented as bio-therapeutics for a specific health claim “immune-modulation”.
(Rescigno & Penna, 2019; Mohamadzadeh et al., 2017).
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Figure 1: The various postbiotic components of probiotic bacteria (metabolic by-products) (adopted form
Malashreeet al., 2019)
CONCLUSION
Overall, postbiotics include bacterial lysates, non-viable probiotic bacteria, secretions of live bacteria,
their metabolites and/or cell-wall associated components having similar health benefits like probiotics.
Postbiotics have several advantages over the traditional probiotics like known molecular structure, use in
purified forms, signaling to various organs and tissues in the host and making several biological responses,
higher stability, no risk of translocation from gut lumen to blood, suitable absorption, metabolism,
distribution, and excretion potencies, easier to standardize, better availability of production process for
industrial scale-up, ease in production and storage, etc. Hence, postbiotics may be the potential
alternatives to probiotics to immunocompromised individuals and can overcome the dark sides of
probiotics.
REFERENCES
1.

Hsieh F.C., Lan C.C.E., Huang T.Y., Chen K.W., Chai C.Y., Chen W.T., Fang A.H., Chen Y.H. and Wu C.S. (2016). Heat-killed
and live Lactobacillus reuteri GMNL-263 exhibit similar effects on improving metabolic functions in high-fat diet-induced
obese rats. Food & function, 7(5):2374-2388.
2. Jang H.J., Song M.W., Lee N.K. and Paik H.D. (2018). Antioxidant effects of live and heat-killed probiotic
Lactobacillusplantarum Ln1 isolated from kimchi. Journal of food science and technology, 55(8):3174-3180.
3. Langella P. and Martín R. (2019). Emerging health concepts in the probiotics field: streamlining the definitions. Frontiers in
microbiology .10:1047.
4. Lerner A. Shoenfeld Y. and Matthias T.( 2019). Probiotics: If It Does Not Help It Does Not Do Any Harm.
Really?. Microorganisms. 7(4):104.
5. Malashree L., Angadi V., Yadav S. and Prabha R., 2019. “Postbiotics”—One step ahead of probiotics. Int. J. Current
Microbiol. Appl. Sci.8:2049-2053.
6. Mohamadzadeh M., Sahay B., Salek-Ardakani S. and Tahiliani V. (2017). University of Florida Research Foundation
Inc. Lipoteichoic acid from lactobacilli as a potent immune stimulatory adjuvant for vaccine development. U.S. Patent
Application 15/303,760.
7. Piqué N., Berlanga M. and Minana-Galbis D. (2019). Health benefits of heat-killed (Tyndallized) probiotics: An
overview. International journal of molecular sciences, 20(10):2534.
8. Rescigno M. and Penna, G. (2019). ISTITUTO EUROPEO DI ONCOLOGIA Srl. Postbiotic-based composition for treatment of
ocular inflammation. U.S. Patent Application 16/322, 394.
9. Sharma M. and Shukla G.( 2016). Metabiotics: one step ahead of probiotics; an insight into mechanisms involved in
anticancerous effect in colorectal cancer. Frontiers in microbiology. 7:1940.
10. Shenderov B.A. (2013). Metabiotics: novel idea or natural development of probiotic conception. Microbial ecology in
Health and Disease, 24(1):20399.

48

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

11. Shenderov B.A. (2013). Metabiotics: novel idea or natural development of probiotic conception. Microbial ecology in
Health and Disease. 24(1):.20399.
12. Singh T.P., Kaur G., Kapila S. and Malik R.K. (2017). Antagonistic activity of Lactobacillusreuteri strains on the adhesion
characteristics of selected pathogens. Frontiers in Microbiology. 8:486.
13. Singhal B., Vishwakarma V. and Singh A. (2018). Metabiotics: The Functional Metabolic Signatures of Probiotics: Current
State-of-Art and Future Research Priorities—Metabiotics: Probiotics Effector Molecules. Advances in Bioscience and
Biotechnology. 9(4):720-726.
14. Taverniti, V. and Guglielmetti, S. (2011). The immunomodulatory properties of probiotic microorganisms beyond their
viability (ghost probiotics: proposal of paraprobiotic concept).. Genes & nutrition, 6(3):261.
15. Thakur B.K., Saha, P., Banik G., Saha D.R., Grover S., Batish V.K. and Das S.( 2016). Live and heat-killed probiotic
Lactobacillus casei Lbs2 protects from experimental colitis through Toll-like receptor 2-dependent induction of Tregulatory response. International immunopharmacology. 36:39-50.

49

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Sources and Approaches for Doubling Farmers’ Income in India
Article id: 23012
Brijesh Kumar Chaudhary1*, Vivek Kumar2, Anurag Kumar Singh1
1
Department of Agronomy, Institute of Agricultural Sciences, Banaras Hindu University, Varanasi-221005
2
Department of Plant Physiology, Institute of Agricultural Sciences, Banaras Hindu University, Varanasi221005
Why need to double farmers income?
Union Cabinet recently approved the country’s first Agriculture Export Policy with an aim to double
farmer’s income. The Government has set a goal for doubling farmers’ income by the year 2022. In past
approach for growth of the agriculture sector in India has primarily based on increasing agricultural
production and improving food security. The strategy did not explicitly recognize the need to raise
farmers' income resulting in low income of farmers. Farmers' income also remained low in relation to
income of those working in the non farm sector. India also witnessed a sharp increase in the number of
farmer’s suicides due to losses from farming, shocks in farm income and low farm income. The less farm
output is influencing more and more cultivators, mostly younger age group, to leave farming, which can
promote an adverse effect on the future agricultural practices in the country, leading to food insecurity.
Therefore, there is need to double farmer’s income to encourage farmers' welfare, mitigate agrarian
distress and bring uniformity between income of farmers and those working in non-agricultural
professions.
Several initiatives have already been rolled out on the recommendations of DFI Committee which include
advocating progressive market reforms through the State Governments, Encouraging contract farming
through the State Governments by promulgating of Model Contract Farming Act, Up-gradation of
GraminHaats to work as centers of aggregation and for direct purchase of agricultural commodities from
the farmers, e-NAM to provide farmers an electronic online trading platform, Distribution of Soil health
Cards to farmers so that the use of fertilizers can be rationalized, Increase water efficiency through
Pradhan Mantri Krishi Sinchayee Yojana (PMKSY)-“ Per drop more crop”, Better insurance coverage to
crops for risk mitigation under Pradhan Mantri FasalBima Yojana (PMFBY), providing total interest
subvention up to 5 per cent (inclusive of 3 per cent prompt repayment incentive) on short-term crop
loans up to 3 lakh, thus making loan available to farmers at reduced rate of 4 per cent per annum and
extended the facility of Kisan Credit Card (KCC) for animal husbandry and fisheries related activities as
well as interest subvention facilities to such categories of farmers.
Broad Strategy for Improving Farmers Income
Improvement in agricultural output viz: Productivity - Area- agricultural output has to be increased
through access to irrigation and technological advancement, Resource use efficiency or saving in cost of
production,Increase in cropping intensity, i.e. the ratio of Net Area Sown to the Total Cropped Area - By
raising short duration crops after the main Kharif and after the main Rabi season so that agricultural land
does not remain unused for half of the productive period,Diversification:Towards high value crops like
fruits, vegetables, fiber, condiments & spices and sugarcane,Towards other allied enterprises like forestry,
dairing rather than depending primarily on crop cultivation,Shifting cultivators from farm to non-farm
occupations - Non-farm sectors provide 2.76 times more productive employment than agriculture sector
in rural areas,progress in terms of trade for farmers or actual prices received by farmers- Use of CPIAL
(Consumer price index for agricultural labour) as a deflator to change nominal farm income to real farm
income.
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Measures Taken by Indian Government:
Institutional Reforms:
1. Pradhan Mantri Krishi Sinchai Yojana, Soil health card, and Prampragat Krishi Vikas Yojana- Aiming
to raise output and reduce cost.
2. Pradhan Mantri FasalBima Yojana- To provide insurance against crop and income loss and to
encourage investment in farming.
3. Interlinking of rivers - To raise output and farm incomes.
4. Operation Greens’ refers to address cost volatility of perishable commodities like Tomato, Onion
and Potato (TOP).
5. PM KisanSampada Yojana to promote food processing in a holistic manner.
Technological Reforms:
1. Initiating E-NAM: The National Agriculture Market (eNAM) is a pan-India electronic trading portal
which networks the existing APMC mandis to build a unified national market for agricultural
merchandise.
2. Technology mission on cotton: it aims to increase the income of the cotton growers by reducing
the cost of cultivation as well as by increasing the yield per hectare through suitable transfer of
technology to the farmers.
3. Technology Mission on Oilseeds, Pulses and Maize (TMOPM):-The schemes implemented under
TMOP are:Oilseeds Production Programme (OPP),National Pulses Development Project
(NPDP),Accelerated Maize Development Programme (AMDP),Post Harvest Technology (PHT),Oil
Palm Development Programme (OPDP),National Oilseeds and Vegetable Oils Development Board
(NOVOD).
4. Mission for Integrated Development of Horticulture (MIDH): a plan for the holistic development
of the horticulture sector including fruits, vegetables, root & tuber crops, mushrooms, spices,
flowers, aromatic plants, coconut, cashew, cocoa and bamboo.
5. Sugar Technology Mission: aimed at reducing the cost of production of sugar and improving sugar
quality through steps for improvements in yield, energy conservation and improvements in capital
output ratio.
6. National Mission on Sustainable Agriculture: aim at promoting sustainable agriculture through a
series of adaptation measures focusing on ten key dimensions surrounding Indian agriculture
namely; ‘Improved variety seeds, livestock and fish cultures’, ‘Water Use Efficiency’, ‘Integrated
Pest Management’, ‘Improved Farm Practices’, ‘Nutrient Management’, ‘Agricultural insurance’,
‘Need base Credit support’, ‘Markets’, ‘Access to Information’ and ‘Livelihood diversification’.
7. In addition, schemes relating to tree plantation (Har Medh Par Ped), Bee Keeping, Dairy and
Fisheries are also implemented.
Suggestions:
 The country need to increase use of quality seed, fertilizer and power supply to agriculture.
 Area under irrigation has to be expanded by 1.78 million hectare and area under double cropping
should be increased by 1.85 million hectare every year.
 Besides, area under fruits and vegetables is required to increase by 5 per cent each year.
 In the case of livestock, improvement in herd quality, better feed, increase in artificial
insemination, reduction in calving interval and lowering age at first calving are the potential
sources of growth.
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 Adoption of agronomic practices like precision farming to raise production and income of farmers

substantially.
 About one third of the increase in farmers' income is easily attainable through better price
realization, efficient post-harvest management, competitive value chains and adoption of allied
activities. It requires wide-ranging reforms in market, land lease and growing of trees on private
land.
 Most of the development initiatives and policies for agriculture are implemented by the States.
Therefore, it is essential to mobilize States and UTs to own and achieve the goal of doubling
farmers' income.
 There is a need to liberalize agriculture to attract responsible private investments in production
and market. Likewise, FPO (Farmers producer organization)/FPC (Farmers Producer Company) can
play major role in promoting small farm business.
Way Forward:
 The low level of farmers' income and year to year fluctuations in it are a major source of agrarian
distress.
 To secure future of agriculture and to improve livelihood of half of India's population, adequate
attention needs to be given to improve the welfare of farmers and raise agricultural income.
 It is essential to mobilize States and UTs to own and achieve the goal of doubling farmers' income with
active focus on capacity building (technology adoption and awareness) of farmers that will be the
channel to boost farmer’s income.
 Since India is a diverse country where the agricultural practices mainly dependent on monsoon
therefore interventions are needed which includes research, technology promotion, extension, post
harvest management, processing and marketing, in consonance with comparative advantage of each
State/region and its diverse agro-climatic features; and then the Country can indeed achieve the goal of
doubling farmers' income by the year 2022.
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Physiology of seed germination
Article id: 23013
Sunil Kumar, Harish M. N., Rathan N. D.
PhD Scholar, ICAR-Indian Agricultural Research Institute, New Delhi-110 012
INTRODUCTION:
Dormancy is presented as a physiological state in which germination is blocked by a seed-related
mechanism, as opposed to lack of germination due to inadequate environmental conditions. This state
can be induced by environmental and/or maternal effects during seed development or after dispersal,
and can consist of many different mechanisms, which arrest continued development at any one of the
steps necessary for seed germination (imbibition, activation of metabolism, visible growth). Thus,
dormancy and germination are concurrent processes, since the dormant seed can progress to different
stages in the germination sequence depending on the points at which development is blocked. Both the
quantitative aspects of dormancy and the cyclic variations in degree of dormancy which are observed in
natural seed populations can be explained by quantitative variations in levels of growth promoters,
inhibitors, receptors or other metabolites or physiological processes which respond to low and high
temperatures, drying, photoperiod, light quality and intensity, or other environmental factors. Breaking
dormancy, or successful completion of the germination process, requires that all the necessary elements
for germination be in place and functioning; the absence or block of a single essential process is sufficient
to cause dormancy. The ecological importance of dormancy resides principally in the blockage of
germination when environmental conditions are adequate for germination but the perspectives for
successful establishment and growth of the seedling are not promising. Dormancy may also be important
in distributing the germination of a seed lot over time or space.
Classification of Seed dormancy:
• Physical dormancy: is caused by one or morewater-impermeable layers of palisade cells in the
seed coat. Eg: families Fabaceae, Malvaceae, Chenopodiaceae, andLiliciae.
• Physiological dormancy: seeds with water-impermeable coats (PY) combined with physiological
embryo dormancy. Eg: Arabidopsis thaliana, tobacco (Nicotiana spp.), sunflower (Helianthus
annuus), tomato (Lycopersiconesculentum), Avenafatua, and many cereal species.
• Morphological dormancy: seeds with embryos that are underdeveloped, but differentiated (e.g.
into cotyledons and hypocotyl-radical). These embryos are not (physiologically) dormant, but
simply need time to grow and germinate. Eg: Celery (Apiumgraveolens)
• Morpho-physiological dormancy: seeds with underdeveloped embryos, but in addition they have a
physiological
component
to
their
dormancy.Eg:
Trollius (Ranunculaceae), Fraxinus
excelsior (Oleaceae).
• Combinational dormancy: seeds with water-impermeable coats (PY) combined with physiological
embryo dormancy. Eg: Geranium spp. (Geraniaceae, Rosids) and Trifolium spp. (Fabaceae, Rosids).
During sequence of stages of seed development and germination with lack some environmental inputs
necessary for germination like water, oxygen and adequate temperatures (these elements are also
required for subsequent stages of germination) leads to the induction of dormancy. A number of ways
have been evolved in induction of seed dormancy (Mirian and Linda, 2000).
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Significance of seed dormancy:
From an ecological perspective, dormancy is an important survival mechanism that favors propagation
and dissemination of seeds to establish plant populations. It also favors the spatial distribution of plant
populations
and prevents precocious germination. In seed banks/Germplasm banks it will be an advantage for long
term storage of plant genetic resources. Survival of natural plant population.
Physiology of seed germination or dormancy release:
With the imbibition of water, the hormone signal in barley, gibberellic acid (GA), is carried from the
embryo to the aleurone layer of the endosperm. The GA activates the DNA for the gene encoding alphaamylase in the aleurone cells. Transcription and translation of that gene results in the production of
alpha-amylase inside the aleurone cells. This enzyme is shipped by ER into the Golgi, sorted and packaged
into vesicles, and exported through the cell membrane by exocytosis. The amylase is thus dumped into
the endosperm area. There the amylase breaks down starch into the sugar maltose which is transported
to the embryo. The sugar fuels respiration in the embryo so it can grow. The radicle protrudes from the
seed coat, and germination is accomplished (Koning, Ross E. 1994).A similar mechanism exists in lettuce
(lettuce has no aleurone and the embryo is a dicot), but the activating chemical is a pigment
called phytochrome. This chemical exists in two different forms: Pr and Pfr. Pfr is the form of
phytochrome that photoactivates the genes for amylase in lettuce; Pr is inactive. Whether a lettuce seed
germinates depends on how much of each of these two forms of phytochrome is present in each cell.
Typical lettuce seed batches germinate at 30-60% if placed in darkness because at least this percentage of
seeds have enough Pfr to stimulate germination. If, however, you put the lettuce seeds in red light (660
nm), the red light causes all the Pr to change into Pfr. Now 85-95% of the seeds can sprout because they
all have an abundance of Pfr inside. On the other hand, if you put lettuce seeds in far-red (730 nm) light,
the far-red light causes all the Pfr to change into Pr. In far-red light, then, all the seeds have essentially no
Pfr and so very few (0-5%) actually sprout (Koning, Ross E. 1994).In case of fenugreek, hemicellulose layer
exists in between scutellum and endosperm which leads to the blockage of metabolic reserve supply. In
this case a set of enzymes called hatching enzymes (Endo-B-glucannase) involved in dissolution
hemicellulose membrane helping supply of reserves (Koning, Ross E. 1994).
Mechanisms in breaking seed dormancy:
There are 3 mechanisms of seed dormancy breaking discussed in this:
1. Hormonal crosstalk:
i.
ABA and GA
ii.
Ethylene, ABA and NO
iii.
Ethylene, GA and Brassinosteroids
2. Phytochrome (photoperiod) system:
3. ROS System:
1. Hormonal crosstalk:
ABA and GA crosstalk:
Work with the strongly dormant A. thaliana ecotype Cvi shows that dormancy may depend on an intrinsic
balance of gibberellin (GA) - and ABA-biosynthesis and catabolism, which will determine the dominance
of either of the hormones. While PD release of Cvi seeds occurs effectively by after-ripening, stratification
or inhibition of ABA biosynthesis, the addition of GA appears less effective. GA treatment of dormant Cvi
seeds caused a transient increase in ABA levels, suggesting that in dormant seeds a feedback mechanism
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exists that maintains a high ABA/GA ratio. Thus, the net result of the dormant state is characterized by
increased ABA biosynthesis and GA degradation. It appears to be the ABA/GA ratio, and not the absolute
hormone contents, that controls germination. According to this model ambient environmental factors
(e.g. temperature) affect the ABA/GA balance and the sensitivity to these hormones. ABA synthesis and
signalling (GA catabolism) dominates the dormant state, whereas, GA synthesis and signalling (ABA
catabolism) dominates the transition to germination. The complex interplay between hormone synthesis,
degradation and sensitivities in response to ambient environmental conditions can result in dormancy
cycling. Change in the depth of dormancy alters the requirements for germination (sensitivity to the
germination environment); when these overlap with changing ambient conditions, germination will
proceed to completion (Cadman et al. 2006).

Fig: ABA and GA crosstalk in A.thalliana

Fig: Mechanism of dormancy breaking

Ethylene, ABA, and NO Crosstalk:
This scheme is based on physiological studies on seed responsiveness to ABA, ethylene, or NO. ABA
binding to PYR/PYL/RCAR receptor induces the formation of a protein complex with PP2C and the
inhibition of phosphatase activity. In the absence of ABA, PP2C dephosphorylate SnRK2.When ABA is
present, PP2C binding to the receptor releases inhibition of SnRK2 activity, which can phosphorylate
downstream targets, including ABI5-related transcription factors. Interactions between ABI3 and ABI5
mediate transcriptional regulation of ABA-responsive genes. Ethylene positively regulates its own
biosynthesis, by acting on ACC synthesis catalysed by ACS and subsequent conversion to ethylene by ACO.
This last step is also subject to ABA inhibition. Ethylene is perceived by receptors (among which ETR1)
located in the endoplasmic reticulum; its binding leads to the deactivation of the receptors that become
enable to recruit CTR1.Release of CTR1 inhibition allows EIN2 to act as a positive regulator of ethylene
signalling pathway. EIN2 acts upstream of nuclear transcription factors, such as EIN3, EILs, and
ERBPs/ERFs.Ethylene down-regulates ABA accumulation by both inhibiting its synthesis and promoting its
inactivation, and also negatively regulates ABA signalling. In germinating seeds, NO enhances ABA
catabolism and may also negatively regulate ABA synthesis and perception. Moreover, NO promotes both
ethylene synthesis and signalling pathway (Erwannet al., 2013).
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Fig. Hormonal regulation of tobacco seed
dormancy release

Ethylene, GA and Brassinosteroids:
Photodormant tobacco seeds do not germinate in darkness, but treatment with a red-light pulse or with
gibberellin (GA) is sufficient to release photodormancy, induce testa rupture, ßGlu I induction and
subsequent endosperm rupture in the dark (Leubner-Metzger et al., 1996, Leubner-Metzger
2001, Leubner-Metzger 2002). Release of photodormancy is blocked in antisense-ßGlu I seeds (LeubnerMetzger and Meins, 2001). ABA delays endosperm rupture and inhibits ßGlu I induction in a
concentration-dependent manner, but does not affect photodormancy or testa rupture. In case of
hormonal regulation of tobacco seed dormancy release βGlu I stand for class I β-1, 3-glucanase genes.
According to this model, ABA inhibits endosperm rupture by inhibiting the expression of the class I β-1, 3glucanase genes. On the other hand, GA, ethylene and Brassinosteroids promote endosperm rupture and
counteract the inhibitory effects of ABA, in part by inducing β- 1, 3-glucanase gene expression in the
micropylar endosperm at the site of radicle emergence(Kucera et al., 2005).
2. Phytochrome system:
The action of Gibberellins is breaking seed dormancy is interesting because they are very effective on
seeds that require light treatment for germination. It is now known that both GA and ABA are
synthesized in the same plastids and their synthetic pathway starts from the common precursor called
Mevalonate pathway. Furthermore, it can be demonstrated how the synthesis of GA and ABA is
correlated to red light and far red light mediated phytochrome activity.In long day conditions, Pfr form of
phytochrome accumulates in the cells. This initiates synthesis of more GA leading to germination. In
Shortday conditions, Pr form of phytochrome accumulates in the cells. This initiates synthesis of more
ABA leading to dormancy. In red light requiring seeds on exposure to the red light more of Pfr pigments
accumulate. Once the concentration of these pigments reaches a threshold value, they probably initiate
or favour the pathway of GA synthesis and also they facilitate the release of GA. The release of GA inturn
activates the respiratory activity and metabolic activities and activate certain genes (via transcription and
translation) resulting in the production of various components required for the active growth and
development of embryo. Thus GA overcomes the dormancy and induces germination. On the contrary,
short day or far red induced dormancy is due to the accumulation of more of PR form of pigments. These
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pigments in fact favour the pathway of synthesis and release of ABA from plastids. Then ABA brings
about the inhibitory effect on cellular metabolism and imposes seed dormancy. It is also speculated that
each of these components produced in response to different light treatments can’t bring about feedback
inhibition on each other’s pathway. The interplay of GA and ABA in response to different light periods,
either in breaking the dormancy or in imposing the dormancy, is very interesting. (Mitsunoriet al., 2008)

Fig. Phytochrome mediated ABA and GA regulation
3. ROS System:
Reactive oxygen species (ROS) are natural products of metabolism. They originate from the incomplete or
partial reduction of oxygen, which leads to the formation of superoxide (O -2), hydrogen peroxide (H2O2)
and ultimately the hydroxyl radical (HO-). In contrast, singlet oxygen (1O2) is produced by direct energy
transfer from triplet chlorophyll to oxygen (Apel and Hurt, 2004; Ray et al., 2012; Diaz-Vivancoset al.,
2013).Hydrogen peroxide (H2O2) is a reactive molecule that plays a dual role in plant physiological and
developmental processes and in resisting stress. The mutual relationship between positive and negative
functions performed by H2O2 in biological systems depends on the H2O2 concentration, on physiological
conditions, and on the specificities of processes affected by H 2O2. Thus, it is challenging to clearly
distinguish between beneficial (signaling) and deleterious (causing damage) roles played by H 2O2. It is also
a considerable challenge to separate the roles of H2O2 from those of other reactive oxygen species (ROS)
such as superoxide anion (O2∙-) and hydroxyl radical (∙OH), which may coexist and be converted into one
another through spontaneous and catalyzed reactions.Water uptake by seeds is fundamental for the
reactivation of metabolism process, for breaking dormancy and for seed germination. During imbibition,
H2O2 production occurs through respiratory activities of mitochondria, through activities of β-oxidation
pathways and through enzymes such as NADPH oxidases, extracellular peroxidases, and oxalate oxidases.
H2O2 levels are also precisely controlled via antioxidative mechanisms. Signalling functions of H2O2 and
crosstalk with other molecules and phytohormones and selective oxidation of proteins and mRNA play
key roles in germination regulation. H2O2 directly interrupts dormancy, weakens endosperm, induces PCD
in aleurone cells and present antimicrobial properties. (Oraczet al., 2007)
After ripening: ROS mediated dormancy regulation
It’s a period of dry storage at room temperature of freshly harvested, mature seeds. Occurs at low seed
moisture contents. During this period water is not available for biochemical enzymatic reactions. So nonenzymatic reactions lead to free radical (ROS) production and oxidation processes. And ROS at low
concentrations act as cell messengers for GA synthesis, allows dormancy release. But when their
concentration exceeds maximum limits, they cause seed deterioration and ageing.
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The germination behavior of dormant and non-dormant de-coated (naked) sunflower seeds at various
temperatures. At 15, 20 and 25 oC, dormant seeds germinated slowly and reached 80–90% germination
within 6–8 days .Only about 20% of dormant naked seeds were able to germinate at 10 oC within 10 days,
but dry storage (after ripening) markedly enhanced their germination at all temperatures tested, and, in
particular, they became able to fully germinate at 10 oC within 4 days (Oraczet al., 2007).
CONCLUSIONS:
 Dormancy and germination are complex phenomena that are controlled by both
developmental and environmental factors.
 GA releases dormancy, promotes germination and counteracts inhibitory ABA effects.
 BR and ethylene also counteract the inhibitory effects of ABA on seed germination
 Nitric oxide and Ethylene crosstalk with ABA involve inter- actions at multiple levels
in metabolism and signaling pathways.
 Phytochromes modulate endogenous levels of GA and ABA.
 After ripening leads to accumulation of ROS, which releases the dormancy.
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Anther culture and haploid development - A potent tool of Biotechnology
Article id: 23014
Mainak Barman
Department of Plant Breeding and Genetics, Dr. Rajendra Prasad Central Agricultural University, Pusa,
Bihar, India
INTRODUCTION:
The significance of haploids in genetics and plant breeding has been realized for a long time. Their
exploitation remained restricted because they occur in extremely low frequency in nature (usually 0.0010.01%). In vivo occurrence of androgenic haploids has been reported in Antirrhinummajus,
Crepistectorum, Hordeumbulbosum x H.vulgare,Nicotiana and Oenotherascabra. The technique of haploid
production through anther culture ('anther androgenesis') has been extended successfully to numerous
plant species, including many economically important plants, such as cereals and vegetable, oil and tree
crops. To-date, 'anther androgenesis', also referred to as simply Androgenesis, has been reported in over
134 species and hybrids distributed within 25 families.
10 reasons to prefer the haploids:
1. Development of homozygous lines.
2. Fixation of hetrosis.
3. Mutational studies.
4. Induction of genetic variability at haploid level.
5. Evolutionary Studies.
6. Backcross breeding programmes.
7. Bulk segregant analysis.
8. Genetic map construction.
9. Genetic Studies.
10. Elite Crossing and cultivar Development.
Androgenesis:
In androgenesis, the male gametophyte (immature pollen or microspore) generates haploid
plants. The basic principle is to prevent the development of pollen cell into a gamete and force it to
develop into a haploid plant. There are two approaches in androgenesis: 1) Anther Culture and 2) Pollen
culture.
ANTHER CULTURE:
It is the technique in which in-vitro culturing of anthers containing microspores or immature
pollen grains cultured on a aseptic nutrient medium for the purpose of generating haploid plantlets.

Fig.1: Anther culture in brief diagrammatic representation.
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A brief history:
W. Tulecke in the year 1953first observed that mature pollen grains of the gymnosperm
Ginkgobiloba can be induced to proliferate in culture to form haploid callus. S. Guha and S.C
Maheswari first reported the direct development of embryos from microspores of Datura innoxia by
the culture of excised anther in 1964. J.P. Bourgin and J.P.NitschObtained complete haploid plantlets
from anther culture of Nicotiana tabacum in the year1967.
Principle of Anther Culture:
• The production of haploid by plants exploiting the totipotency of microspore. and the
occurrence of single set of chromosome (n) in microspore.
• The normal development and function of the pollen cell to become a male gamete is stopped and
is diverted forcibly to a new metabolic pathway for vegetative cell division
In-vitro Procedure for anther culture:
1. First, unopened flower buds are collected.
2. In the second step, surface sterilization is done with hot or cold treatment.
3. In the third step, anthers are excised from flower buds and are kept separately.
4. Next, anthers in first meiotic division are selected by the acetocarmine test.
5. Then inoculation is done in the medium containing glutamine, L-serine and inositol
6. Then the culture is incubated at 25oC for 15 days. Here, the anthers grow in to embryoids.
7. Then the embryoids are transferred to rooting medium under 3000 lux illumination and after 4-5
weeks the embryoids became plantlets.
8. Finally after acclimatization they are transferred to green house

Fig.2 A diagrammatical representation of Anther Culture procedure.
Major factors influencing anther culture:
1. Physiological status of the donor plants.
2. The stage of pollen development.
3. Wall factor(s) of the anther.
4. Genotype of the donor parents.
5. Pre-treatment of cultured anthers/pollen grains.
6. Culture medium and culture density.
7. Effect of gaseous environment and light.
Importance of anther culture:
1. The haploids derived from anther culture are useful in cytogenetic studies and plant breeding.
2. We can easily identify the recessive phenotypic characters by comparing heterozygous diploid
with haploid or homozygous diploid population.
3. Double haploid that are homozygous and fertile, are obtained readily and enables the selection of
desirable gene combination.
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4. Culture of isolated pollen offers a novel experimental system for the study of factor(s) controlling
pollen embryogenesis of the higher plants.
5. Genetic analysis can be performed on haploid population to establish the patterns of inheritance
and the haploids can be use in the production of monosomics, nullisomics and other aneuploids.
Major problems with anther culture:
1. Anthers fail to grow and the embryos fail to continue growth.
2. Developing tissue or callus may be diploid or polyploid.
3. Formation of albinos in cereals (especially in rice).
4. Low success rate - not commercially viable.
5. Haploids sometimes are not homozygous and segregation may be seen in progeny.
6. In the cultures of anthers showing asynchronous pollen development, the older grains may
suppress the androgenic response of younger grains by releasing toxic substances as observed in
case of Brassicanapus.
7. Furthermore, if the proliferation of anther wall cells occurs concomitant with the callusing of
pollen, the finally derived tissue would not be purely of gametophytic origin.
Table 1: Comparison between Haploid by Anther Culture and conventional breeding:
Particulars
Haploid by Anther culture Conventional breeding
Time required for developing pure lines One year or one crop season
6-7 years
Time required for developing cultivars
3-5 years
8-10 years or more
Fixation of heterosis
Possible
Not possible
Expenditure/cost involve
More
Lesser
Identification of recessive mutants
Very easy
Difficult
Mapping population
Permanent
Temporary

61

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Addressing the alarming situation of Indian Farming with adopting Good Agricultural
Practices (GAP)
Article id: 23015
*Mohit Sharma and Nagendra Kumar
*Assistant Professor, Agribusiness and Rural Management, Dr. Rajendra Prasad Central Agricultural
University, Pusa, Samastipur, Bihar- 848 125
Assistant Professor, Department of Entomology, Dr. Rajendra Prasad Central Agricultural University, Pusa,
Samastipur, Bihar- 848 125
Indian agriculture has seen huge transformation since independence. This has been a remarkable
journey from being food deficit country to not only a food sufficient one but also to export oriented and
contributing towards foreign earning. Both food grains and horticultural crops have seen growth over the
time period. During 2014 it was first time that the country’s total horticulture production surpassed the
food grain production and shifting of farmers realized towards high value crops for better returns.
Moreover, the changing attitude and preference from consumer side has also acted as push factors for
surpassing horticultural production from 300 MTs during 2016-17.
India is a land of fruits and vegetables. It ranks second in fruits and vegetables production in the
world, after China. Fruits and vegetable cultivation is considered one of the major sources of food security
and income generation among the rural community. All round the year there is availability of multiple
varieties of horticultural crops in the country. Suitable agro climatic conditions in different parts of
country contribute to the production of year round thousands of varieties. Major fruits which are in
demand are mango, grapes, guava pomegranate etc. Considering the example of King of fruits; mango,
India hosts a rich diversity by being leader in world mango production. There are approximately 1,500
mango varieties out of which 1,000 are commercial and having huge demand not only in domestic market
but also in foreign markets. Mango varieties having huge demand overseas are alphonsho, kesar,
banganapalli, dasherietc. Despite having so many advantages on the production upfront, production and
productivity oriented missions and policies, there are concerns towards the successful marketing of these
commodities. We are on the edge of losing shares in exports. As per last 5 year data from APEDA, export
figures for Indian mango are not very healthy and production to export ratio is less than 1%. Situation for
other horticultural commodities regarding export figures are not very healthy. Various studies indicate
the major constraints for this situation are lack of adoption of quality standards such as insect, pest
infections, high chemical pesticide residue content in fruit beside other bureaucratic issues. Today Indian
farming is having multifaceted issues such as increasing population, rising food demand, non-sustainable
farm lands, excessive use of chemical residues, changing preference of consumers and demand for quality
products has created a push towards the backward linkages. As being a country with green revolution,
use of HYVs, chemical fertilizers and pesticides, exhaustive farming to organic missions we have again
reached to natural farming mission as cycle has repeated only. But this time traditional farming has to be
applied on exhausted lands with over doses of chemical sprays. Now, on one side we are having high
fragmented land holdings with concentration of about above 80% growers categorized under small and
marginal and on other side strong demand driven forces from consumer side and in middle there is
saturated and confused situation of farming. How it can be possible to feed the 9 billions on 2050 as per
the estimates by FAO for whole world population with the present condition of farming. As per the
situation we are quite late in terms of establishing suitable quality adoption structures to co-up with the
changes in outside environment. Still, on ground level there is limited sensitization towards the need of
quality adoption in production practices, not only that but also for taking care of the environment and
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societal preferences. With all such questions, answer lies towards the adoption and maintenance of GAP
(Good Agricultural Practices).
GAP can be seen as an attempt to improve the sustainability of agriculture which includes
protecting environmental and natural resources, improving food quality and food safety, enhancing food
security through improved production techniques (Food & Agricultural Organization, UN, working paper
2007). Good Agricultural Practices in context of horticulture crops simply means the package and
practices developed for particular commodity by concerned research institute/organization in locally
concerned areas. In order to attain the goals of sustainable agriculture by addressing environmental
needs and quality food, there is an urgent need to raise awareness among all stakeholders and
governments, in particular farmers and consumers, on how GAP can help them improve their profitability
and thus quality of life for producers and for the consumers.
In India, still there is a talk regarding the proper implementation of such structure keeping in view
the address of both supply side and demand side actors. Exposure of GAP in terms of GLOBAL GAP
(private certification agency developed by European Retailers) came in year 2003. Also during 2005 there
was allocation of 5,000 crores of funds to APEDA from Ministry of Agriculture & farmers welfare, GoI for
formulation and implementation of INDGAP (Indian Good Agricultural Practices), but still the picture has
not got any release date. Till now, how many farmers get sensitized under such quality adoption schemes
is a question mark. There is online platform established by APEDA Horti-net (e.g. mango net, grape net
etc.) to ensure traceability during the marketing of horticultural commodities but the awareness and
education of registered growers (under Horti-net) on such systems is still a riddle to solve. As per the
details from 4 major states Maharashtra, Gujarat, Andhra Pradesh and Uttar Pradesh there is a lacuna in
terms of establishment of quality standards keeping example of mango in the scenario. Not only growers
but the state level officials were also found to be unaware regarding the approaches for implementation
of Good Agricultural Practices. These all situations indicate the severity of the situation and need in the
present context. Suitable cluster are required to be formed so that focused approach to sensitize
potential stakeholders in potential areas can be develop first as base model and then the approach can be
replicated to other areas as well by including more growers and needful. Other approach can be
advocating the formation of Farmer Producer Organizations and collective marketing teams so that
produce aggregation and better price realization can be fetched by the growers of India. Push towards
the adoption of quality standards is not only mandatory for exports but domestic consumer also deserves
to consume quality product. In such scenarios customer level awareness on quality products should also
be advocated so that they can align with growers who are sweating hard at field to adopt quality
standards and should fetch suitable price for their toil.
Above discussed scenario calls for the urgent address of the ground level realities. Suitable
collaboration and partnership of public, private and farmers group is must to bring everyone on single
platform and establish suitable linkages and strategies for better application of farming practices while
creating win- win situation for both demand side as well as supply side stakeholders.
REFERENCES:
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INTRODUCTION
Seed development in most of the angiosperms includes a coordinated growth between embryo (2n),
endosperm (3n) and maternal seed coat (2n). Unique double fertilization event occurring in the maternal
embryo sac gives rise to embryo and endosperm, which is achieved by fusion of one pollen derived sperm
nuclei with egg cell and the other with the central cell respectively. Seed coat is derived from the
maternal integuments. In the model plant Arabidopsis, signals from the proliferating endosperm trigger
development of the maternal integuments, specialized protective organs surrounding the embryo sac.
This results in the formation of a hardened seed coat, made up of the outer testa and inner tegument,
which not only provide protection to the delicate embryo, but may also aid in seed dispersal and regulate
seed germination. During the early stages of Arabidopsis seed development, the endosperm proliferates
rapidly, but is eventually consumed by the developing embryo. Thus, in contrast to cereals such as rice,
the mature Arabidopsis seed is mostly composed of an embryo rather than a starchy endosperm. Genetic
analysis indicates that final seed size is influenced in part by cell proliferation in the endosperm. This is
because during the early stages of development, seed volume is largely determined by the rapidly
proliferating endosperm. Thus, mutations in genes regulating endosperm proliferation, such as HAIKU1
(IKU1), IKU2 and MINISEED3 (MINI3), result in smaller seeds. Similarly, mutations in genes that specifically
regulate cell proliferation and/or cell elongation of the maternal seed coat also influence seed size. Such
factors include the transcription factors APETELA2 (AP2), TRANSPARENT TESTA2 (TTG2) and
AINTEGUMENTA (ANT) and hormone signaling components (Auxin and Gibberlic acid). Given that growth
of the seed coat ultimately provides the space in which the endosperm/embryo will come to occupy, it is
clear that growth of the seed coat must be coordinated with endosperm expansion. Auxin production in
the endosperm and transport into the integuments is required to initiate seed coat development by
counteracting the activity of polycomb-group repressors.
Double fertilization in flowering plants
In most flowering plants, the development of a seed starts with the fertilization of the female gametes by
two paternal sperm cells. This process is known as double fertilization and it leads to the formation of two
fertilization products: the embryo and the endosperm. The embryo is diploid, with one maternal and one
paternal genome copies, and it will develop to form the next generation, in the form of a new plant.
Surrounding the embryo is the endosperm. This tissue is triploid in most plants, with two maternal and
one paternal genome copies, and its function is to nourish the developing embryo. Thus, the endosperm
is functionally analogous to the mammalian placenta. Finally, surrounding the two fertilization products is
the seed coat. This structure is derived from the maternal ovule integuments and receives no direct
genomic paternal contribution. This means that a developing seed contains three genetically distinct
entities, that have to coordinate efforts in order for the seed to develop successfully and ensure the
transmission of the parental genomes.
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Fig: Double fertilization in angiosperms
Seed development is repressed before fertilization
Although most plants require fertilization to initiate seed development, some species can start this
process autonomously, without paternal contribution. These species are called apomicts and the process
by which they start asexual seed development is apomixis. Although most species are not capable of
undergoing apomixis, mutants have been identified over the years that mimic apomictic seed developing
seeds, or seed-like structures, even in the absence of fertilization. The genes whose mutations underlie
these phenotypes code for Polycomb group proteins (PcG), which associate to form the Polycomb
Repressive Complex 2 (PRC2). This protein complex is involved in the establishment of the repressive
histone mark trimethylation of lysine 27 on Histone H3, which selectively silences target loci.
In Arabidopsis there are three PRC2 complexes (FIS-, VRN- and EMF-PRC2), that act during different stages
of the plant life cycle. These complexes are active in unfertilized ovules and block seed development if no
fertilization takes place. This allows the maternal plant to save resources if no embryos are formed.
However, this also means that these repressive blocks have to be removed after fertilization in order for
the seed to initiate its development.

Polycomb Repressive Complex 2 (PRC2)
Plant ontogeny relies on the correct timing and sequence of transitions between individual
developmental phases. These are specified by gene expression patterns that are established by the
balanced action of activators and repressors. Polycomb repressive complexes (PRCs) represent an
evolutionarily conserved system of epigenetic gene repression that governs the establishment and
maintenance of cell, tissue and organ identity, contributing to the correct execution of the developmental
programs. PRC2 is a four-subunit histone methyltransferase complex that catalyzes trimethylation of
lysine 27 on histone H3 (H3K27me3), which contributes to the change of chromatin structure and longlasting gene repression. Polycombrepressive complex 2 (PRC2) comprises four core subunits, which in flies
are encoded by the single-copy genes Enhancer of Zeste [E(z)], Suppressor of Zeste 12 [Su (z)12], Extra sex
combs (Esc) and p55. E(z) has the histone methyltransferase activity for H3K27me3. Arabidopsis has three
E(z) homologs [CURLY LEAF (CLF) and SWINGER (SWN), three Su(z)12 homologs [EMBRYONIC FLOWER 2
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(EMF2), Yoshida et al., 2001; VERNALISATION 2 (VRN2) and FERTILISATION INDEPENDENT SEED (FIS2), ,
five p55 homologs [MULTIPLE SUPPRESSOR OF IRA 1–5 (MSI1–MSI5) and the single Esc homolog
[FERTILIZATION INDEPENDENT ENDOSPERM (FIE). Based on subunit combination, three distinct PRC2s
have been described in Arabidopsis: the EMF, VRN and FIS complexes. FIE and MSI1 are subunits of all
three PRC2s and are essential for the establishment of H3K27me3 and for gene repression. CLF or SWN
can associate with EMF2 to form the EMF complex, or associate with VRN2 to form the VRN complex
(Chanvivattanaet al., 2004; Wood et al., 2006; De Lucia et al., 2008). MEA associates with FIS2 into the FIS
complex (Kohler et al., 2003b; Chanvivattanaet al., 2004).
PRC2 function during ovule and seed development
During double fertilization one of the sperm cells fertilizes the haploid (n) egg cell giving rise to the diploid
(2n) embryo, whereas the second sperm cell fertilizes the diploid central cell forming the triploid (3n)
endosperm. Before fertilization, the FIS PRC2 prevents the proliferation of the central cell, whereas the
EMF and VRN PRC2s are required for the repression of autonomous seed coat development. After
fertilization, a mobile signal (Auxin) from the endosperm is hypothesized to trigger cell elongation and
differentiation of the maternal integuments, giving rise to the seed coat. Seed coat development in turn
conditions endosperm development. As both these processes are inhibited by PRC2 before fertilization, it
is possible that PRC2 activity is reduced in the endosperm and seed coat to facilitate the developmental
transition. In the embryo, the Jumonji domain H3K27me3-demethylase ELF6 reduces the level of
H3K27me3, and may oppose the hypothetical activity of PRC2.
Auxin action in whole-plant processes
In spite of our remarkable progress in elucidating the mechanisms that control auxin homeostasis,
transport, perception, and signalling, we still have a gap in our understanding of auxin mediated
processes downstream of its immediate effects on Aux/IAA turnover and ARF derepression. Many auxininduced or auxin-repressed genes have been identified, which in some cases clarify how auxin effects are
mediated (examples include tissue-specific transcription factors that contribute to organogenesis or
enzymes that stimulate production or degradation of other hormones). In other cases, transcriptomic
studies just lead to more questions; to understand auxin action in whole-plant processes, we will need to
decipher these complex studies. We will also need to take into account auxin’s roles beyond
transcriptional regulation, namely, it’s extremely rapid effect in promoting cell elongation and its role as
an important source of positional information that contributes to pattern formation and organogenesis.
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a mobile signal

Apomictic seed development and Auxin
Apomixis (asexual seed formation) is the result of a plant gaining the ability to bypass the most
fundamental aspects of sexual reproduction: meiosis and fertilization. Without the need for male
fertilization, the resulting seed germinates a plant that develops as a maternal clone. This dramatic shift in
reproductive process has been documented in many flowering plant species, although no major seed
crops have been shown to be capable of apomixis. The ability to generate maternal clones and therefore
rapidly fix desirable genotypes in crop species could accelerate agricultural breeding strategies. The
potential of apomixis as a next-generation breeding technology has contributed to increasing interest in
the mechanisms controlling apomixis. Genes that may be involved in either fertilization-independent
embryo or endosperm development have also been identified through sexual mutants. Interestingly,
many of these genes are associated with the Polycomb-group (PcG) chromatin modeling complex. In
particular, the Polycomb repressive complex 2 (PRC2) is known to have a role in suppressing seed
development in the absence of fertilization. The PRC2 is conserved between plants and animals and is
responsible for repressing gene expression via trimethylation of histone H3 at lysine 27 (H3K27me3).
When core PRC2 genes are mutated in Arabidopsis, phenotypes of fertilization-independent seed
development have been observed. For example, the fertilization-independent seed (FIS) PRC2 complex
(FIS-PRC2) consists of the genes MEDEA (MEA), FIS2, FERTILIZATION-INDEPENDENT ENDOSPERM (FIE),
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and MULTICOPY SUPPRESSOR OF IRA1 (MSI1). Loss of function of any of these genes results in
fertilization-independent endosperm development and, in the case of MSI1 mutants, parthenogenetic
embryo initiation; however, viable seeds are not formed.
Elegant genetic manipulations in Arabidopsis and rice have provided proof of concept that
synthetic clonal seed production can be achieved. This entails the combination of mutations bypassing
meiosis, leading to the generation of balanced unrecombined diploid gametes. In Arabidopsis, seed
formation can be initiated in crosses where one of the parents expresses a modified version of the
centromeric histone CENH3, whose genome is then eliminated in the zygote. Thus, the resulting clonal
seeds are supported by a uniparental endosperm, resulting in low seed viability (Marimuthu et al.
2011).Therefore, one major obstacle that remains to be overcome in producing a synthetic clonal seed is
the generation of a functional uniparental endosperm that is able to nourish the clonal embryo. The
central role of auxin in initiating seed development makes it reasonable to assume that auxin could be of
key importance in this process. This idea is furthered by the finding that both the application of auxin to
unfertilized ovules and the depletion of gametophytic FIS–PRC2 function lead to a phenocopy of
apomictic endosperm development in the nonapomictA. thaliana. Thus, a link between FIS–PRC2
function, auxin activity, and activation of autonomous endosperm development seems plausible.
Importantly, FIS–PRC2 is specific to the central cell and its descendent endosperm and contributes to the
establishment of genomic imprinting. In particular, FIS–PRC2 is responsible for the silencing of the
maternal alleles of PEGs, ensuring that those genes are not active before fertilization. As discussed above,
PEGs (the ones coding for enzymes involved in auxin biosynthesis) have been linked to the fertilizationinduced initiation of endosperm development. This suggests that fis mutants initiate autonomous
endosperm development as a consequence of derepressed maternal PEG alleles that ectopically activate
seed developmental pathways, bypassing the contribution of the paternal genome. This is in agreement
with observations that bypassing genomic imprinting in Arabidopsis allows the development of viable
seeds with a purely maternal endosperm. Fertilization of wild-type ovules with pollen deficient in cyclindependent kinase A;1 (CDKA;1) produces seeds containing embryos but that fail to form a functional
endosperm. CDKA;1 codes for a homolog of the budding yeast CDK Cdc2+/Cdc28, and mutants for this
gene produce sperm cells that fail to undergo karyogamy with the female central cell. Thus, although in
some instances sperm cell entry is sufficient to trigger central cell division, the activity of the paternal
genome is required for endosperm development. However, if the cdka;1/+ mutant is used to pollinate a
mother plant that lacks FIS–PRC2, this leads to a number of viable, albeit smaller, seeds that contain a
purely maternal endosperm. The most parsimonious explanation is that genes that are normally
repressed by FIS–PRC2 in the central cell, such as the auxin biosynthesis genes, become active and can
drive autonomous endosperm proliferation. Thus, the absence of a paternal genome in seeds derived
from a fis × cdka;1 cross is compensated for by the activation of maternal PEG alleles in the FIS–PRC2lacking endosperm. In line with those predictions, the development of autonomous seeds in fis mutants
was shown to coincide with the derepression of the maternal alleles of the PEG YUC10, which is normally
expressed only in the endosperm after fertilization.
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Fig: Reproduction in sexual species

Fig: Reproduction in asexual species
CONCLUSION
Epigenetic regulation will continue to be a key focus of future studies in natural apomicts. The synthesis
of apomixis in crops could also be attempted using developed tools to switch the sexual pathway to an
apomictic-like route. Genes identified from natural apomicts may augment this synthetic route and
perhaps ultimately allow flexibility to switch apomixis on and off for plant breeding purposes.
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Advances in hybrid seed production of brassica
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Brassica genus includes oilseed (canola, mustard) and vegetable (Cabbage, broccoli, cauliflower) crops.
Rapeseed are also known as sarson, toria or lahi while, mustard known as rai, raya or laha. Rapeseed and
mustard naturally contains high levels of glucosinolates (a plant defense-related secondary metabolic
compounds). The seeds of Brassica nigra, Brassica carinata, and Brassica juncea are also used as a
condiment. B. juncea is a predominately self-pollinated crop, production of hybrids would require
pollination control mechanism like male sterility, self-incompatibility system as emasculation and
pollination by hand is expensive.
Techniques employed for hybrid seed production are:
1. Male sterility system
The first CMS based hybrid of B napus, Qinyou No. 2 was released in China (1985). The first CMS
based Gobhisarson hybrid, PGSH 51 was released in India.
a. Genetic male sterility
Genetic male sterility (GMS) governed by nuclear genes which may be either dominant or
recessive. It has been considered for hybrid seed production in Brassica crops. GMS is more stable
than CMS and also for a sterile line of recessive GMS, almost every variety is restorer. GMS has
been reported in B. juncea but, it could not be used to develop commercial hybrid due to lack of a
close linkage between a morphological marker and the GMS controlling gene.
b. Cytoplasmic male sterility
Cytoplasmic male sterility is governed by cytoplasmic genes (mitochondria or chloroplast) and it is
maternally inherited trait. Out of several pollination control systems, cytoplasmic male sterility is
most effective because of its easier maintenance. Mail sterility trait can be induced following
cytoplasmic substitution (alloplasmy), which is expressed due to interaction between alien
mitochondria and endogenous nucleus. Such investigations in India were initiated in 1980s which
led to the synthesis of a number of alloplasmic lines with nucleus of B. juncea. As a result several
CMS of alloplasmic origin have been obtained. Also protoplast fusion technology has been
extensively used for improving the CMS by manipulating cytoplasmic organelles, including
production of new combinations of chloroplast and mitochondrial genomes. Elaborate
investigation with these systems helped to identify certain associated imperfections like chlorosis
(ogu, oxy, mori), impaired flower opening (tour, trachy, lyr) and almost universal absence of
fertility restorers in the euplasmic mustard genotypes.
CMS based hybrids, NRCHB- 506 has been developed by National Research Centre on
Rapeseed Mustard, Bharatpur (Rajasthan) while Coral-432 (PAC-432) and DMH-1 has been
evolved by private sector.
c. Genetically engineered male sterility
In this system a male sterile line is developed expressing the barnase gene from Bacillus
amyloliquefaciens using a tapetum-specific TA29 promoter from tobacco. Another male fertility
restorer line expressing barstar gene from B. amyloliquefaciens developed by introducing it in the
other parental line ((Bisht et al., 2004). Male sterile lines are maintained by backcrossing with an
isogenic line without the barnase gene. The progeny thus obtained will segregate for male sterility
and fertility. In order to select for the male sterile lines in field, these lines are also made resistant
70

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

to an herbicide by incorporating a gene conferring herbicide resistance in the barnase construct.
Since for hybrid seed production both male sterile lines and barstar lines are grown together in
the same plot and field selection of segregating male sterile population is concomitantly carried
out by herbicide spray (phosphinothricin), the barstar transgenics are also made resistant to the
same herbicide.

Barnase-bar/-

×

-/-

50% Barnase-Bar/-

(Male sterile, herbicide resistant)

50% -/-

(Male fertile, herbicide sensitive)

Phosphinothricin spray (eliminates male fertile plants)
Barnase-bar/-

×

Barstar/Barstar (Fertility restorer)

50% Barnase-Bar/Barstar
50% -/Barstar

Male fertile (Barstar product inhibits barnase RNase)

Male fertile

Fig. 1. Hybrid seed production using Barnas/Barstar system in Brassica
d. Chemical hybridizing agents
CMS based cytoplasmic penalty and non-availability of good fertility restorer genes limits their use in
hybrid seed production of Brassica. To overcome such problem, chemical which can induce male
sterility used to control pollination such as ethrel, GA3, arsenate, sulphonyl-urea herbicide, DBX 3778
etc. Foliar application of such chemicals before flowering retard anther development. However,
excessive use of such chemicals have adverse effect on rapeseed and mustard.
2. Self-incompatibility (SI) system
Self-incompatibility is a biological phenomenon which prevents inbreeding and promotes outcrossing in
plants. When plants are self-pollinated, fail to set seeds despite of having functional pollen. This
mechanism has been utilised in hybrid seed production of Brassica species as hybrid seeds can be
harvested from both the parents which is not possible in cytoplasmic male sterile lines. So, selfincompatibility system is more economical than cytoplasmic male sterility system. Self-incompatibility
based F1 hybrids of B. napus have been released in China and Canada.
The three diploid species of Brassica, B rapa, B oleracea and B nigraare self-incompatible and selfincompatibility is sporophytically governed by a multiple series of S-allele. The S-allele responsible for
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self-incompatibility transferred from self-incompatible species such as B rapainto self-compatible species
such as B. carinata, B juncea and B napus.
e. Production of single cross hybrids using recessive self-incompatibility
Generally self-incompatibility is dominant to self-compatibility but recessive self-incompatibility is also
available in B napusand has been used to produce F1 hybrids. Although, recessive self-incompatibility has
some limitations, it may become self-compatible at higher temperature that may cause contamination.
 SI line used as seed parent in the hybrid production which is multiplied by treating with CO 2 to
produce selfed seed.
 SI line is sown alternating with self-compatible (SC) pollinator to produce F1 seeds.
f. Production of three way hybrids using recessive self-incompatibility
 Firstly, two self-incompatible lines are crossed to produce self-incompatible hybrid.
 Than SI hybrid crossed with dominant SC line to produce three-way self-compatible hybrid.
g. Production of triple cross and double cross hybrids (DCH) using inbreds homozygous for
sporophytic SI alleles
 Inbreds homozygous for different S alleles are developed.
 Than used to produce triple or double cross hybrids.
For example: inbred 1 (homozygous for S1S1) crossed with inbred 2 (S2S2) to produce single cross hybrid
S1S2. S1S2 hybrid crossed with another inbred 3 (S3S3) to produce triple cross hybrid.

S1S1 (Inbred 1) ×
S1 S2

×

S2S2 (Inbred 2)
S3S3 (Inbred 3)

Three-way hybrid
Similarly, double cross hybrid is produced.
S1S1 (Inbred 1) × S2S2 (Inbred 2)
S 1S 2

S3S3 (Inbred 3) ×
×

S4S4 (Inbred 4)

S 3S 4

Double-cross hybrid

Factors affecting hybrid seed production
The factors that can influence the extent of seed setting on female lines include:
1. Male female ratio: The extent of hybrid seed set in Indian mustard was maximum when the male
rows were sown in higher frequency i.e., 2:4>1:2> 1:3> 1:4 (Bangaet al., 1995).
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2. Synchronized floweringof male and female parents: Nicking can be improved by cultural
manipulations or by selective applications of growth regulators to delay or advanced flowering in
male/ female lines.
In oilseed rape, detopping of alternate plants of male parent coupled with applications of @ 25
Kg/ ha between pollinator rows after flowering was found to be effective to delay flowering
in male parent besides ensuring pollen supply for longer duration
3. Nectar productionand bee foraging: Keeping beehives in the seed production plots of rapeseed
mustard has been found to be useful.
4. Yielding abilityof CMS lines.
5. Pollen productionof male females.
6. Orientation of rowsagainst the direction of wind has generally been found useful to maximize outcrossing on female plants.
7. Production of hybrid seed should be carried out in crossing fields isolated from other plants of
related species with a minimum distance of 500 to 3000 m depending upon the species.
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Gene
Gene is unit of inheritance or genetic material governing a trait expression. It is also defined as a
nucleotide sequence that is responsible for the manufacture of a specific protein. Mendel was the first
to call gene as factors and unit of inheritance. The word gene was coined by W. Johannsen in 1909. A
gene is a physical and functional unit of heredity. It carries information from one generation to the next.
History regarding development of concepts of gene
 One factor-one character – G. Mendel (1866) stated that inheritance of trait is governed by factors.
 One mutant gene-one metabolic block – Garrod stated that individual gene mutate to cause a specific
metabolic block. This concept later elaborated as one gene- one enzyme hypothesis by W. Beadle
&Edward. L. Tatum (NobelPrizein1958) in Neurospora crassa. Each gene controls the synthesis of an
enzyme involved in a metabolic process such as synthesis of arginine. Now, the hypothesis has been
modified
to
‘onegeneonepolypeptidehypothesis’
by
Vernon
Ingram
(1957)
becausetheproductofgeneactionisalwaysapolypeptide.
 It was believed before 1940s that crossing over occur between the genes not within the genes.
Genes lack intragenic recombination.
 Intragenic recombination- C. Oliver (1940) observed intragenic (within the gene) recombination in
the lozenge gene of Drosophila. It means gene can have intragenic recombination.
 Edward B. Lewis developed cis-trans test for functional allelism in drosophila. Complementation test is
used to determine whether two mutations are in different genes or in the same gene. Later, Benzer
used this to analyse rII locus of T4 Bacteriophage.
Morgan’s work suggested gene to be the shortest segment of chromosome which can be
separated through crossing over, can undergo mutation and influence expression of one or more traits.
Presently, a gene is defined as a unit of inheritance composed of a segment of DNA or chromosome
situated at a specific locus (gene locus) which carries coded information associated with a specific
function and can undergo crossing over as well as mutation.
A classical concept of gene (1930s-1940s)
A gene is (i) a unit of genetic material which is capable of replication, (ii) It is a unit of recombination,
which can undergoes crossing over, (ii) a unit of genetic material which can mutate, (iii) a unit of heredity
connected with somatic structure or function that results to a phenotypic expression. According to this,
gene defined as an indivisible unit of genetic transmission, recombination, mutation, and function.
A neoclassical concept of gene (1940-1970s)
After the discovery of DNA, the gene has been defined as cistron, recon and muton. The classical gene is
the smallest unit that could undergo a mutational change. A gene further divided into smaller units of
function, mutation and recombination. The terms cistron, recon and muton were coined by
SymourBenzer (1955) to explain the relationship between DNA and genetic phenomena.
a. Cistron: It is the unit of function. Cistron represents a segment of the DNA molecule and consists
of a linear sequence of nucleotides, which controls some cellular function. The cistron begin with
initiation codon and ends with a terminating codon. Each cistron is responsible for coding one m74
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RNA molecule which in turn controls the formation of one polypeptide chain. Each cistron consists
of hundreds of mutons and recons.
b. Recon: It is a unit of recombination. It is the smallest unit capable of recombining genetically.
Recombination studies on microbes indicate that structurally the recon consists of one or two
pairs of nucleotides, possibly only one pair.
c. Muton: It is a unit of mutation. The shortest chromosomal unit capable of undergoing mutation
has been called the muton. The muton consists of one or many pairs of nucleotides within the
DNA molecule.
Thus, a gene can consist of several cistrons, a cistron can have several recons and a recon can consist of
several mutons.
Modern gene concept (Early 1970s –till now)
Portin (2002) stated that modern discoveries include those of repeated genes, split genes and alternative
splicing, assembled genes, overlapping genes, transposable genes, complex promoters, multiple
polyadenylation sites, polyprotein genes, editing of the primary transcript and nested genes..
Gerstein et al. (2007) defined gene as a union of genomic sequences encoding a coherent set of
potentially overlapping functional products' allows genes to have an overlapping sequence, to be
alternatively spliced and to exert functions other than protein coding.
REFERENCES
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INTRODUCTION
Seed size is a key determinant of evolutionary fitness, Seed size and its rate of regulation is correlate with
the species diversification occurring in the angiosperms specific adoption of species to the specific
environment is basically depends upon the its ability to germinate and establish in the environment .we
observe greater number of species in the different taxa of angiosperms and also notice that there are
more number of species in one taxa when compare to the other taxa and reason behind this is largely
unknown.seed size may be the one of the factor which can help us to clarify to extent the reason behind
this. Seed mass which provides the reserve food material during the germination and resistance to
various stresses will help in speciation and extinction. Seed/grain, being a basic input in agriculture which
directly provides 85% of human food. About 30% of the major global cereal crops, including corn, wheat
and rice, have reached their maximum possible yields in farmers’ fields, according to University of
Nebraska–Lincoln (UNL) research published recently in Nature Communications. These findings raise
concerns about efforts to increase food production to meet growing global populations. Estimates of
future global food production and its ability to meet the dietary needs of a population expected to grow
from 7 billion to 9 billion by 2050 (US census beaureu, UN) have been largely based on projections of
historical trends.Ways to increase agriculture production is to increase area under cultivation which is not
happening as the arable land is going down because of desertification and urbanization. So there is an
urgent need to better understand how seed size during development is regulated. Seed yield quantum
increases if we take care of size of individual seed. Breeding methods – yield plateau has been reached –
germplasm availability fewer- so focus need to be shifted towards manipulating the genetic/ physiology
mechanisms regulating the seed size.
Seed size in seed quality parameters
The seed quality is very important for good crop establishment in the farmer fields and it directly
increases the productivity and production. The important seed quality attributes are high genetic purity,
high physical purity, high germination, high physiological vigour and high seed weight. Seed size is
indirectly related to the germination rate, imbibition capacity and initial seedling vigour.
Seed size and germination rate
Germination refers to the emergence of the seedling, at this stage the seed is entirely heterotrophic in
nature which means seed entirely depends on the reserved food material present in the seed. So the
large seeds have large amount of reserved food material and have good germination rate when compared
to the small seeds which have small amount of reserved food material. Germination rate actually matters
in short grown crops where it requires rapid germination rate and high initial seedling vigour.
Seed size and imbibition
Imbibition refers to the absorption of water, if the seed has good absorption capacity then indirectly
assures that it has a good capacity to absorb nutrients and water. The various rates of imbibition among
different seeds it basically depends on the cavity that the seed provides for the absorption of water. So,
large seeds have good absorption when compared to the small seeds. Here the small seeds have good
absorption capacity when compared to the large seeds because small seeds provide larger surface area
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when compared to the larger seeds, but when we compare individual seeds there is more absorption in
case of the large seeds when compared to that of the small seeds.
Seed size and initial seedling vigour
Vigour is defined as the capacity of the seed to germinate in the unfavorable environments. It is similar to
the germination that is it depends on the reserved food material if the seed. So, by knowing the
importance of seed size in overcoming the problem of the food in feeding the growing population and
also in the seed quality parameters it is necessary to know the mechanisms which regulates the seed size
in plants.
Process of seed development
 Gametogenesis and sporogenesis
 Pollination
 Fertilization
 Seed development
Unique feature of seed development in angiosperms is that double fertilization and triple fusion, where
out of two sperm nucleus one will fertilize the egg to form zygote which later transformed into the
embryo and another sperm nucleus will fertilize the secondary nucleus to form the endosperm.
Seed size is determined by the coordinated growth between the embryo, endosperm and integuments
During the early stages of seed development, the endosperm grows faster than the embryo, and the
increase of the seed volume is in concordance with the growth of the endosperm (Sundaresan, 2005). The
maternal integuments surrounding the ovule form the seed coat after fertilization, which provides the
cavity for the growth of the embryo and the endosperm. The seed coat has been proposed to set an
upper limit to the final seed size (Adamski et al., 2009; Fang et al., 2012; Xia et al., 2013; Du et al., 2014).
So, in this way seed size is determined by the coordinated growth between the embryo, endosperm, and
integuments.
Mechanisms of seed size regulation in plants
Growth of plant seeds up to their species-specific size is predominantly determined by the internal
developmental signals from maternal sporophytic and zygotic tissues, although the growth of seeds is
affected by environmental cues. So, the factors which involve in the seed size regulation is broadly
classified into maternal factors and zygotic factors.
Zygotic control of seed size
Zygotic controll is mainly based on regulation of the endosperm growth to controll the seed size. Several
factors have found to controll the seed size in this way. HAIKU1 (IKU1), IKU2, and MINISEED3 (MINI3)
function in the same genetic pathway to promote endosperm growth (Garcia et al., 2003; Luo et al.,
2005). SHORT HYPOCOTYL UNDER BLUE1 (SHB1) binds to the promoters of MINI3 and IKU2 and regulates
their transcription to promote endosperm growth (Zhou et al., 2009). Loss-of-function mutants in these
genes formed small seeds. The small seed size phenotype of these mutants is determined by the
genotype of zygotic tissues rather than the genotype of maternal tissues, indicating that these genes act
zygotically to regulate seed growth.
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Maternal controll of seed size
In maternal case the seed size is controll is determined by the genotype of the mother rather than the
genotype of the zygote. There are several pathways,1. Ubiquitin pathway 2. Transcription factors 3. Gprotein signaling 4. Phytohormone
Maternal control of seed size by the ubiquitin pathway
Ubiquitin is a conserved 76 amino acid protein that is covalently attached to target proteins by the
sequential action of three enzymes: ubiquitin-activating enzyme (E1), ubiquitin conjugating enzyme (E2),
and ubiquitin ligase (E3). The formation of ubiquitin chains of different lengths and linkages can have
different effects on the target protein. Ubiquitin has important role and essential for various regulatory
functions in plants. Ubiquitin also play important role in regulation of seed size.
The ubiquitin receptors DA1 and DAR1
da1-1 mutant produced large leaves, flowers, and seeds compared with the wild type (Li et al., 2008).
Reciprocal crossing experiments showed that seeds produced by a da1-1 mother plant, regardless of the
genotype of the pollen donor, are consistently larger than those produced by maternal wild-type plants,
indicating that DA1 acts maternally to control seed size. DA1 regulates seed growth by limiting cell
proliferation in the maternal integuments of developing ovules and seeds (Li et al., 2008; Xia et al., 2013).
The da1-1 mutation causes an arginine to lysine change at the conserved amino acid position 358
(DA1R358K). In Arabidopsis, there are seven DA1-related proteins (DARs) sharing extensive amino acid
similarities with DA1. Interestingly, knock-out of either DA1 or its closest homologue DAR1 in did not
cause any obvious phenotypes, whereas the simultaneous disruption of both DA1 and DAR1 resulted in
similar phenotypes to da1-1, indicating that DA1 and DAR1 act redundantly to restrict seed and organ
growth. DA1 encodes a ubiquitin receptor with two ubiquitin-interacting motifs (UIMs) and a single zincbinding LIM domain (Li et al., 2008). UIM domains of DA1 have ubiquitin-binding activity in vitro. UIMcontaining proteins are characterized by coupled ubiquitin binding and ubiquitination, which usually
result in monoubiquitination of the ubiquitin receptors (Hicke et al., 2005). The monoubiquitinated
receptors are active forms and initiate signal cascades (Hicke et al., 2005). Thus, it is possible that DA1
might be involved in ubiquitin-mediated signaling processes by coupled ubiquitin binding and
ubiquitination.

The E3 ubiquitin ligases EOD1/BB, DA2, and GW2
Two RNIG-type E3 ubiquitin ligases, DA2 and Enhancer of DA1 (EOD1)/Big Brother (BB), were negative
regulators of seed and organ size (Disch et al., 2006; Li et al., 2008; Xia et al., 2013). Both da2-1 and
eod1/bb mutants had large organs and increased biomass, while plants overexpressing either DA2 or
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EOD1 resulted in reduced organ growth (Disch et al., 2006; Xia et al., 2013). Both DA2 and EOD1 act
maternally to restrict cell proliferation in the integuments of ovules and developing seeds, indicating that
they may negatively affect the level or the activity of positive factors by the proteasomal degradation
pathway. EOD1 and DA2 may target different substrates for degradation. Interestingly, both da2-1 and
eod1/bb can synergistically enhance the seed and organ size phenotypes of da1-1, suggesting that DA2
and EOD1 may function with DA1 either in parallel genetic pathways or in the same complex to control
seed and organ growth (Li et al., 2008; Xia et al., 2013). Consistent with this notion, DA2 physically
interacts with DA1 in vitro and in vivo, suggesting that the ubiquitin receptor DA1 and the E3 ligase DA2
form a complex to mediate the degradation of their substrate.

The ubiquitin-specific protease UBP15/SOD2
UBP15 is a positive controller of seed size Sod2 is the suppressor of da1 mutant SOD2 promotes cell
division. The sod2 da1-1 mutant produced smaller organs and seeds than da1-1. SOD2 encodes
UBIQUITIN-SPECIFIC PROTEASE15 (UBP15). UBP15/SOD2 acts maternally to regulate seed size by
promoting cell proliferation in the integuments of ovules and developing seeds. The sod2/ubp15 single
mutant had small organs and seeds compared with the wild type (Liu et al., 2008; Du et al., 2014). In
contrast, plants overexpressing UBP15 exhibited larger organs and seeds than the wild type. The size of
upb15-1 da1-1 seeds was indistinguishable from that of ubp15-1 single mutant seeds, indicating that
UBP15 acts in a common pathway with DA1 to control seed growth. Importantly, UBP15 protein was
stabilized by the proteasome inhibitor, and the accumulation of UBP15 was increased in the da1-1
mutant, suggesting that DA1 may affect the stability of UBP15 by the proteasome. Supporting this, UBP15
has been demonstrated to be a ubiquitination target (Kim et al., 2013). Furthermore, DA1 physically
interacts with UBP15 in vivo and in vitro (Du et al., 2014). Thus, UBP15 is likely to be one of the substrates
of DA1 for proteasomal degradation.
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Maternal control seed size by transcription factors
Here the basic understanding is that proteins (transcription factors) produced by some genes will regulate
transcription of some genes which regulate the seed size. AINTEGUMENTA (ANT) gene was originally
identified as a regulator of integument growth. The ant mutants showed defects in integument initiation
and ovule development. ANT encodes an APETALA2-like transcription factor. Further ANT plays important
roles in organ growth control (Mizukami and Fischer, 2000). The ant mutants exhibited small leaves and
flowers due to decreases in cell number, whereas plants overexpressing ANT produced large leaves and
flowers by promoting cell proliferation. As ANT regulates ovule development, it is possible that ANT might
act maternally to control seed size by promoting cell proliferation in the integuments. APETALA2 (AP2) is
a member of the AP2/EREBP (Ethylene Responsive Element Binding Protein) family of transcription
factors. AP2 plays an important role in the specification of floral organ identity in Arabidopsis. Loss of
function of AP2 resulted in increased seed size and reduced fertility in Arabidopsis, and suppression of
AP2 activity in transgenic plants increased seed size (Jofuku et al., 2005; Ohto et al., 2005). Seeds
produced by the ap2 mutant plant are larger than wild-type seeds, regardless of the genotype of the
pollen donor, indicating that AP2 acts maternally to control seed size.
Maternal control of seed size by G-protein signaling
Heterotrimeric G-proteins function with membrane-bound G-protein-coupled receptors (GPCRs) to
transduce extracellular signals to downstream components in the cell (Hamm, 1998). The heterotrimeric
G-protein complex contains three subunits: Gα, Gβ, and Gγ.

In the Arabidopsis genome, only one canonical Gα (GPA1), one Gβ (AGB1), and three Gγ (AGG1, AGG2,
and AGG3) were identified. G-proteins are involved in seed size control in Arabidopsis and rice. AGG3
contains one predicted transmembrane domain, one putative tumor necrosis factor receptor
(TNFR)/nerve growth factor receptor (NGFR) family cysteine-rich signature, the von Willebrand factor
type C (VWFC) cysteine-rich modules, and one INSULIN family signature (Li et al., 2012b). The N-terminal
region of AGG3 shares homology with Arabidopsis γ-subunits AGG1 and AGG2. Reciprocal crossing
experiments showed that AGG3 functions maternally to control seed size in Arabidopsis (SL and YL,
unpublished data). AGG3 promotes organ growth by increasing the period of proliferative growth. AGG3
is localized in the plasma membrane and interacts with the G-protein β-subunit AGB1, suggesting that
these three G-proteins acts in the same genetic pathway to control seed and organ growth.
Arabidopsis AGG3 shares significant similarity with rice GRAIN SIZE 3 (GS3) and DENSE AND ERECT
PANICLE 1 (DEP1), two important regulators of grain yield. GS3, a major QTL for grain length and grain
weight, encodes a protein containing a plant-specific organ size regulation (OSR) domain (the γ-like
domain) in the N-terminus, a putative transmembrane domain in the middle region, and a cysteine-rich
region (a TNFR/NGFR family cysteine rich domain and a VWFC module) in the C-terminus (Fan et al., 2006;
Mao et al., 2010; Chakravorty et al., 2011; Li et al., 2012b). The long grain phenotype results from a single
nucleotide substitution (C165A) in the GS3 gene. The protein encoded by the gs3C165A allele contains a
part of the N-terminal region (the γ-like domain), but lacks the putative transmembrane domain and the
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cystine-rich region, suggesting that the gs3 C165A mutation is a loss-of-function mutation. Interestingly,
the plant-specific OSR domain (the γ-like domain) is necessary and sufficient to promote grain growth
(Mao et al., 2010).Another mutant has found a new gain of-function allele of GS3 (gs3del357) in the
Chuan 7 variety, which has a 1 bp deletion at a position 357 bp downstream of the start codon in the GS3
gene. The protein encoded by the gs3del357 allele (Chuan 7) contains the N-terminal region (the γ-like
domain) and the putative transmembrane domain, but lacks most of the C-terminal cysteine-rich region.
Varieties with the gs3del357 allele (Chuan 7) produced super short grains. Thus, the C-terminal cysteinerich region has been proposed to inhibit the effect of OSR (the γ-like domain). GS3 and DEP1 negatively
control grain size in rice, while AGG3 positively regulates seed and organ growth in Arabidopsis (Fan et al.,
2006; Huang et al., 2009; Chakravorty et al., 2011). One possible explanation is that rice might possess the
factors that determine GS3 and DEP1 to repress grain growth, but the orthologous of these factors might
not exist in Arabidopsis. Further studies need to clarify why GS3 and DEP1 in rice and AGG3 in Arabidopsis
have opposite effects on seed size.
Maternal control of seed size by phytohormones
Auxin regulates most aspects of plant growth and development. AUXIN RESPONSE FACTORS (ARFs) are
transcriptional factors that function as the key regulators of auxin-mediated gene expression (Guilfoyle
and Hagen, 2007). ARFs bind to auxin-responsive elements (AuxREs) in the promoters of auxin-responsive
genes through their DNA binding domain (Abel and Theologis, 1996). In Arabidopsis, there are 23 ARF
genes (Okushima et al., 2005b). ARF2/ MEGAINTEGUMENTA (MNT) has been known to regulate seed size.
The arf2 mutants showed pleiotropic phenotypes, including enlarged plant size, abnormal flower
morphology, reduced fertility, and increased seed size (Okushima et al., 2005b). Reciprocal crossing
experiments revealed that ARF2/ MNT acts maternally to control seed growth. ARF2 regulates seed size
by restricting cell proliferation in the maternal integuments of the developing ovules (Schruff et al., 2006).
Expression of genes promoting cell division (e.g. ANT and CYCD3;1) was prolonged in arf2 leaves and
stems. As plants overexpressing ANT formed large seeds, it is possible that ARF2 may restrict seed growth
by regulating expression of ANT. Brassinosteroids (BRs) are perceived by the membrane-bond receptor
kinase BRASSINOSTEROID INSENSITIVE1 (BRI1), and the signal is transduced to two transcription factors
BRASSINAZOLE RESISTANT1 (BZR1) and BZR2 that then regulate the transcription of BR-responsive genes
(Zhu et al., 2013). BR plays important roles in seed development. In Arabidopsis, the BR-deficient mutant
det2 and the BR-insensitive mutant bri1-5 produced smaller and shorter seeds than the wild type,
whereas exogenous BR not only partially rescued the seed size phenotype of det2 but also enhanced seed
weight of wild-type plants, indicating that BR Positively regulates seed size (Jiang et al., 2013). The
reduced seed size in the det2 mutant is due to both decreased embryo size and reduced integument cell
length. BR promotes seed growth by regulating the expression of several genes involved in seed size
control (Jiang et al., 2013). The transcription factor BZR1 directly binds to the promoters of SHB1, IKU1,
and IKU2, which function zygotically to regulate seed size. Interestingly, AP2, ARF2, and KLU, which act
maternally to control seed size, are also direct targets of BZR1 (Jiang et al., 2013), suggesting that BR acts
in maternal tissues to influence seed size. Thus, it is possible that BR may co-ordinate the growth of the
embryo, the endosperm, and the integument through different genetic pathways. Surprisingly, the
heterozygotic seeds (+/–) produced from det2, dwf4, or bri1116 plants pollinated with wild-type pollen
showed a similar size and weight to wild-type seeds, but had a similar shape to their respective mutant
seeds. These results suggest that the seed size is affected by the BR produced in the embryo and
endosperm, whereas the seed shape is influenced by the BR signaling in the maternal integuments. These
are the different mechanisms studied still that regulates the seed size in plants.
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CONCLUSION
Genetic and molecular mechanism of GW2 which is similar to the DA1 of Arabidopsis is largely unknown.
Combining the effects of the DA1, DA2-1, EOD1 from the seed crops will be helpful to engineer seed size
in crops. Above all these basic things, how the plants know and determine the seed size is almost
unknown.
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Haploid
Haploids are those plants (sporophytes) that contain a gametic chromosome number (n). First haploid of
Datura was produced by Guha & Maheshwari. It is originated eitherspontaneous (haploids originate
naturally) or artificially by either anther or ovary culture, parthenogenesis, through chromosome
elimination, use of chemicals, irradiation and semigamy (pollination is there but no fertilization of egg
cell) etc.
Classification of haploids:
Haploids are classified into maternal, in-vivo androgenetic and in-vitro androgenetic haploid.
1. Maternal haploid:
In this chromosome of paternal parents are eliminated and cytoplasm and chromosome of maternal
parent only remain which result in production of haploid.
2. In-vivo androgenetic haploid:
In this chromosome of maternal parents are eliminated and chromosome of paternal are retained
along with cytoplasm of maternal parent.
3. In vitro androgenetic haploid:
These haploids derived through anther or microspore culture.
Advantages:
It is used to produce double haploids, isogenic diploids and homozygous lines by doubling of
chromosome. It shorten the breeding time. Useful for study of genetics of somatic cell. It can be used in
identification of parents of superior crosses. It enable isolation of mutants and also help in detection of
recessive mutant alleles
Disadvantages:
Some haploids may contain lethal gene so haploids can’t be generated.Haploids have usually low
frequency of haploids limit its use.Isolation of haploids also become difficult as polyploid may
outgrow.Sometime embryo developed from haploid get aborted.Lack of natural selection. Highly
genotype dependent. Haploid plants are sterile, don’t set seed.
Uses:
1. Genetic mapping:
Double haploids used as permanent mapping population in developing molecular maps and in
analysing quantitative trait loci (QTL).
2. Genetic analysis:
Double haploid lines allow for the detection of linkages, especially in case of additive genes. Also
the lack of heterozygotes reduces the number of phenotypic classes, in comparison to F 2
populations thus simplifies the segregation.
3. Mutations:
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Mutations are induced to isolatelines of B napus containing high levels of oleic acid or herbicide
resistant lines against chlorsulphuron and imidazoloinone; salt and drought tolerant mutants of N
plumaginifolia. The haploid petunia was also developed for gene tagging and for studying of transposable
elements.
4. Transformation:
It is easy to identify gene expression in haploid than in diploid plants.
5. Somatic hybridisation:
Haploid protoplast fusion and recovery of somatic hybrids resulted in plants having important
agronomic traits, such as cytoplasmic male sterility and herbicide tolerance
6. Biochemical and physiological studies:
Microspore derived embryos may be used for studies of basic biochemistry and physiology in
relation embryogenesis and accumulation of storage products.
7. Artificial seed production:
Recent studies indicate that microspore derived embryos of certain species, such as barley,
Brassica or broccoli can be treated as artificial seed. The technique requires spontaneous
diploidisation or artificial chromosome doubling, prior to embryo development.
8. Germplasm storage.
Cryopreservation and desiccation were successfully applied in Brassica napus and Brassica
oleracea. In case of Brassica napus an advantage of low temperature 162 storage was the
spontaneous diploidisation at the embryogenic stage and a large number of recovered plants
Double Haploid (DH)
Double haploids produced from haploids by doubling its chromosome by application of
colchicine2. It is strictly used for diploid.It isproduced by chromosome doubling of haploids using
colchicineor by producing double haploids by treating plants with either of the herbicide such as oryzalin,
amiprophos-methyl (APM), trifluralin and pronamide at micromolar concentration (Jana Murovec and
BorutBohanec, 2012) or chemicals like Acenanaphthene, Chloramphenicol, Nitrous oxide,
Parafluorophenyl alanine and 8- hydroxyquinone.DH plants are maintained further through selfing.
Methods of chromosome doubling (Diploidization) includes:
1. Endomitosis: It is described as chromosome multiplication and seperation but failure of spindle leads
to one restitution nucleus with chromosome number doubled. It has also been called ‘Nuclear
Restitution’.
2. Endoreduplication: Endoreduplication is a phenomenon of DNA or Chromosome doubling without
Cytokinesis.
3. C-mitosis: C-mitosis is nothing but endomitosis under the influence of colchicine.
4. Nuclear fusion: It occurs when two or more nuclei divide synchronously and develop a common
spindle. Thus, two or more nuclei could result with doubled, polyploid or aneuploid chromosome number.
The main advantage of double haploid is that it saves lot of time in producing homozygous lines 1 as
compare to conventional breeding method.The major drawaback of double haploid is that selection can’t
be imposed on the population. But in conventional breeding, selection can be practised for several
generations which may result in accumulation of desirable alleles in the population.Haploids derived
through anther culture, some plants are found aneuploid and some are mixed haploid-diploid types.It
requirescostly and established tissue culture and growth facilities.Over-use of doubled haploid may
reduce genetic variation in breeding germplasm.Segregation distortion, gametoclonal and somaclonal
variation could have a negative effect on the agronomic performance of DH plants. Colchicine application
may induce abnormalities while double haploid production.
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Uses:
It is used in production of homozygous lines (like inbreds). It allows reverse breeding i.e. isolation
of parents of superior progeny (from offspring to parent). It help in fixation of heterosis. It shorten the
breeding cycle as compare to conventional plant breeding methods. Haploids derived through anther
culture require less time and less effort and also offer advantage of selection of different superior
gametes to be used for haploid breeding, this technique is known as hybrid sorting. Double haploid
populations are used in genetic mapping. In case of asparagus economical part is spears and male plants
have more vigorous spears compare to female plants. Double haploid technique utilized to produce male
plants in Asparagus.
Dihaploid
Dihaploid are those plant which is produced when haploid cells of tetraploid, hexaploid etc. plant are
subjected to chromosome duplication. It is originated either spontaneously or can be produced by
inducing chromosome doubling in haploid cells during embryogenesis of tetraploid or hexaploid etc.
Advantages:
Application of dihaploid offer better basic genetic analysis at diploid level as it is easy to interpret
disomic than polysomic inheritance. It enable easy analysis of the polygenic traits. It eliminates
deleterious genes (in recessive homozygous condition). Also provide a vehicle for gene transfer from
diploid wild spp. into adapted dihaploid potato germplasm.
Disadvantages:
Main drawaback isrestriction to two alleles per locus. Also, after doubling, it is impossible to achieve
tetra-allelism at many loci, the requirement for maximal performance of autotetraploid cultivars. There is
possibility of occurrence of male sterility or low female fertility. Haploidization may introduces selfincompatibility which restricts self-fertilization.
Uses:
It is used in analytical breeding4 and genetic analysis.In autotetraploid crops (lucerne and common
potato) there are two types of haploid are found. There one cycle of haploidization results in production
of dihaploids and a second cycle produces monohaploids. The significance of dihaploids is that it foster
simplified genetics and breeding. By assessing the dihaploids the breeding value of their tetraploid
estimated easily.
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Status of GM crops in India
The topic on GM crops is convoluted one. Currently, India has the world’s fourth largest GM crop acreage
surpassing China’s 3.0 million hectares (mha), while equaling that of Canada’s 11.6 mha, according to the
International Service for the Acquisition of Agri- Biotech Applications (ISAAA) mostly on the basis of GM
cotton, the only genetically modified crop allowed in the country. In 2014 farmers in India planted a total
11.6 mha under transgenics, leaving the first three spots for Argentina (24.3 mha), Brazil (42.2 mha) and
the US (73.1 mha). Bt cotton wholly dominates India’s GM crop acreage – much of it based on the US life
science giant Monsanto’s proprietary “Bollgard” technology, this is now the case with major countries.
India has not seen any new entrant in the sector of GM based crop varieties after Bt cotton and a fleeting
appearance of Bt Brinjal. Many GM varieties are believed to be under different stages of development,
but yet to make a formal release. Field trial for 21 GM food crops, including GM vegetable and cereals
have been approved by the government through commercial cultivation of GM food has not been by any
state government in India till now (Vidya Venkat, 2016). Bt cotton is the only GM crop allowed for
commercial cultivation in India. The government has not permitted GM technology in cultivation of food
crops like Brinjal and mustard amid safety concerns.Besides cotton, genetic engineering experiment are
being conducted on maize, mustard, sugarcane, sorghum, pigeon pea, chick pea, rice, tomato, brinjal,
potato, banana, papaya, cauliflower, oilseeds, castor, soybean and medicinal plants. Experiments are also
underway on several species of fish.
View: Alarmism over genetically modified foods is unscientific and false
Norman Borlaug, Nobel laureate and father of green revolution called GM crop a boon to humanity,
blasting alarmist for bogus propaganda. Since writer Matt Ridley, author of the best seller genome has
long exposed the anti-GM campaign as unscientific. Mark Lyans, winner of the Royal Society Science Book
Prize for Six Degrees, was once a green activist destroying GM crops. He later recanted and apologized for
“demonizing an important technological option”. Lyans said “I would assume that GM would increase the
use of chemicals. It turned out that pest resistant cotton and maize needed less insecticide. I would
assume that GM benefited only the large companies. It turned out that billions of dollars of benefits went
to farmers needing fewer inputs. I would assume that no one wanted GM. Actually, BT cotton was pirated
into India and Roundup Ready soybean in Brazil because farmers were so eager to use them. I assumes
that GM was dangerous. It turned out that it was safer and more precise than conventional breeding. GM
just moved a couple of genes whereas conventional breeding mucks about with the entire genome in a
trial and error way.”
To feed a world population of 9.5 billion by 2050, Lyans said conventional technology would
require massive acreage expansion, destroying forests and grasslands. But GM technology could produce
enough food and raise farmer incomes from fewer acres, sparing the environment.
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For the love of monopoly
In India, vanaspati has long been made from imported GM oils. GM cotton in India yields GM cottonseed
oil, widely used in vanaspati and snakes. GM cottonseed has for decades been fed to animals and become
part of India’s dairy and meat supply. Has this ruines our health? No evidences at all.
Current data/ Readings
42-page draft notification titled “Food safety and standard (labeling and display) regulations 2018” of
FSSAI called for making it mandatory to label food stuff as ‘contains GMO/ ingredients derived from GMO,
if the item contain 5% or more genetically engineered ingredients. Pitching for a color code, the draft
proposes that the high fat, sugar and salt will be colored ‘red’ in case the value of energy from total sugar
is more than 10% of the total energy provided by the 100 gms or 100 ml of the product. It has similar
provision for tran fat and sodium content.
Stakeholders perceive that this move will allow the GM food to enter food supply chain when it is
anyway illegal to sell GM food in India currently.
Indian express (Dated 15/5/2018)
A committee of environment ministry has put on hold applications related to import of all genetically
modified food products and sugar till the FSSAI frames guidelines. The genetic engineering appraisal
committee has been receiving application to import the GM soybean and crude, processed, partially
processed oil derived from GM soybean and canola.
The panel took cognizance of the apex court order in 2017, directing the FSSAI for framing of
relevant guidelines and regulations in connection with genetically engineered and modified food. The
FSSAI could consider the applications after the guidelines /regulations are notified, the official said,
adding it is bringing out a policy on labeling which is at draft notification stage. The committee requested
FSSAI to expedite potting in place the relevant guidelines and policy on labeling at the earlier.
CONCLUSION
Agricultural scientists are facing a wide spectrum of challenges in crop production system such as crop
yield stagnation, low nutrient use efficiency, multi-nutrient deficiencies, climate change, shrinking arable
land and water availability. GM food in market could be a possible way of overcoming these challenges
along with properly addressing the regulation and all the issues in scientific way of this hi-tech innovation.
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INTRODUCTION
Rice, the staple diet of over half of theworld's population, is grown on over145 million ha in more
than110 countries, and occupies almostone-fifth of the total world croplandundercereals.Rice crop is
being attacked by nearly 800 species of insects worldwide in which some causes serious losses in all over
the India.
Stem Borers
The stem borers, generally consideredthe most serious pests of riceworldwide, occur and infest
plantsfrom seedling stage to maturity. The riceStem borers consist primarily of insects in the
Lepidopterous families,Noctuidae, Crambidae and Pyralidae. The adult moths lay eggs on rice leaves and
the larvae bore into the stem. Feeding in the stem during the vegetative growth stage of the plant
(seedling to stem elongation) causes death of the central shoot "dead-heart". Damaged shoots do not
produce a panicle, and thus, produce no grain. Feeding of stem borers during the reproductive stage
(panicle initiation to milk grain) causes a severing of the developing panicle at its base. As a result, the
panicle is unfilled and whitish in color, rather than filled with grain and brownish in color. Such empty
panicles are called "whiteheads". Yellow stem borer Scirpophagaincertulas a serious pest
of rice throughout India and South East Asiabut in the southern USA the sugarcane borer,
Diatraeasaccharalis, and the rice stalk borer, Chiloplejadellus are common stem borers attacking rice.
Leafhoppers and Planthoppers
The leafhoppers and planthoppers (order Hemiptera) are sucking insects which remove plant sap from
the xylem and phloem tissues of the plant. In general, the leafhoppers (family Cicadellidae) attack all
aerial partsof the plant whereas the planthoppers (family Delphacidae) attack the basal portions (stems).
Severely damaged plants dry and take on the brownish appearance of plants that are similar to damage
by fire. Hence, hopper damage is called "hopper burn". These insects are severe pests in Asia, where they
not only cause direct damage, by removing plant sap, but are also vectors of serious rice virus diseases,
such as rice tungro virus transmitted by the green leafhopper, Nephotettixvirescens, and grassy stunt
virus transmitted by the brown planthopper, Nilaparvatalugens.
Grain Sucking Insect
The gundhi bugs (order Hemiptera), presence in rice field is detected by foul odor produced by the scent
glands on their abdomen, penetrate the developing grain with their sucking mouthparts and empty the
white fluid referred to as "milk". When Damage occurs early in the development of the grain, grains are
not completely filled. However later attack results in "pecky rice" which is referred to as the condition of
the grain after being sucked by stink bugs and the grain being subsequently stained by the bacteria or
fungi which enter the puncture wounds. The stink bug, LeptocorisaacutaandL. oratorious found in all over
India and are a pest of rice.
Defoliators and leaf feeders
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Majority of insects belonging to several insect orders feed on rice leaves. Most common are the larvae of
the order Lepidoptera such as leaf folders which folds the leaves marginally and scrap its chlorophyll
content and case worm in which cut leaf bits floating in water Army worms also cuts the earhead’s and
field looks likes as grazed by animalsand grasshoppers (order Orthoptera) also defoliate the plants, the
gall midge a dipteran pest which maggots enter into growing shoot and lacerate the leaf tissues and cause
silver shoot or onion leaf formation and some coleopteran larvae and adults also feeds on the leaves.
Defoliation reduces the photosynthetic capacity of the rice plant and thereby decreases yields. However,
when feeding damage occurs early in rice growth, plants have an ability to compensate for damage by
producing new tillers. Thus, rice plants in the actively tillering stage of growth can tolerate a certain level
of leaf damage without any yield loss.
Root Feeders
In rice field root feeders are termites (order Isoptera) and the rice water weevil, Lissorhoptrusoryzophilus
(order Coleoptera). Termites, in upland rice fields, occur in patches and often kill the plants, especially
when rainfall is lacking. The water weevil has restricted distribution in India. The adult water weevil feeds
on the leaves and causes little damage while the larvae feed on the roots and severely reduce the root
system. Plants with reduced root systems grow poorly and have low yields.
IPM in rice
Integration of various techniques and methods are followed to manage insect pests which are ecologically
safe, socially acceptable and economically viable are practiced to combat the pest population in
accordance to various situations, these practices are normal cultural practices, through some biological
agents, through some physical or mechanical forces or through application of chemicals.
Techniques followed to manage rice stem borers and leaf folders:
 Harvesting of previous rice crop from ground level helps in reducing the chances of stem borer
build up
 Installation of pheromone traps @ 5/ha for the monitoring of yellow stem borer
 Clipping of rice tip seedling before transplanting is done to eliminate egg masses
 Root dipping of seedling in 0.02% effective against early attack of borers and gall midge
 Release of egg parasitoids, Trichogrammajaponicum @ 50,000/ha at weekly interval
 Spraying neem seed kernel extract controls stem borer
 Chlorantraniliprole(Ferterra) 0.4 GR @ 10kg/ha mixed with 15 kg urea or sand and broadcast in
field after 15-30 days after transplanting care should be taken sufficient amount of water should
be maintained during application and till 7 days of application
 The other effective treatments are chlorantraniliprole 18.5 SC @ 150 ml/ha fipronil 0.3 % GR @ 20
kg/ha, cartap hydrochloride 4 G @ 20 kg/ha, lambda cyhalothrin 5 EC @ 500 ml/ha, indoxacarb
14.5 SC @ 500 ml/ha carbofuran granules @ 40 kg/ha or phorate 12.5 kg/ha
 Release of egg parasitoidsTrichogrammachilonis @ 100,000/ha at weekly interval to control leaf
folder
 Release of larval parasitoids, Platygasteroryzae against gall midge
Techniques followed to manage BPH
 Grow tolerant or resistant variety for specific insects depending upon types of insect prevalence
 Alternate wetting and drying the fields to create unfavourable conditions for BPH buildup
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 Proper spacing between rows and plants for better penetration of sunlight and aeration provide
25 cm alleys at interval of each 2 mts against BPH
 Always use recommended dose of nitrogen and potassic fertilizers against BPH
 These above practices also takes care of green leaf hopper in rice ecosystem also use carbofuran
or phorate against this insect
 Release of Cyrtorhinuslividipennnis @ 50-75 eggs per square meter at 10 days interval and 3
predatory spiders, Lycosapsedoannulata per hill against brown plant hopper
 Buprofezin 25 SC 1000ml, Imidacloprid 17.8 SL 150 ml, Acetamiprid 20 SP 100 gm, Thiamethoxam
25 WG 100gm, carbaryl 50 WP 1.5 kg/ha
Management of gundhi bugs
 Remove weeds from fields and surrounding areas
 Small wasps parasitize the eggs and the meadow grasshoppers prey on them.
 Both the adults and nymphs are preys to spiders, coccinellid beetles and dragonflies
 Look for rice bugs at pre flowering stage and continue daily until the hard dough stage during early
morning or late afternoon hours.
 ETL : 1 nymph /adult per hill (DRR)
10 rice bugs /20 hills (IRRI)
 Malathion or carbaryl dust 5% @ 30kg/ha, Carbaryl 50 WP @ 1.5 kg/ha or malathion 50EC @ 2ml/l
(850ml/ha) and take up spraying on panicle. 500-600 liter of spraying chemical is required per ha.
Management of case worm
 Drain water from the field.
 Keep kerosene soaked gunny bags in the field water and dislodge the leaf cases by passing rope or
branches of thorny plant.
 The use of correct fertilizer application, wider spacing (30 × 20 cm), and early planting.
 Spiders, dragonflies, and birds eat the adults.
 There is a nuclear polyhedrosis virus, which is a potential control agent against the rice caseworm.
 10-12 DAS 1ml of methyl parathion 50EC or 0.5ml fenitrothion 100EC or 0.9ml diazinon 60EC or
1.3ml monocrotophos 36SL or 2ml chloropyriphos 20 EC or 1.5ml fenthoate 50EC or 2ml
phasalone 35EC or 2ml quinolphos 25EC in 1 liter of water for spraying crop.
 Transplanted field require 600liter of water/ha spraying chemical or carbofuron 3% 20kg/ha
granules can be used.
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The database has become one of the primary sources for enhancing the data. It is one of the most
commonly used and implemented methods, adopted by various organizations and companies at national
and international levels for the efficient access, retrieval, storage, search of the data from the database.
One of the commonly used RDBMS (Relational Database Management Systems) is MySQL (Structured
Query Language) which is free and open source RDBMS under the terms of the GNU (General Public
License) and is also available under a variety of Proprietary Licenses. The orchid database incorporates the
entire main objective related to its design which implements HTML, PHP, CSS, JavaScript and jQuery and
database which implements MySQL. Thus, it illustrates how our work allows users to enhance and access
the reliable information which helps them to develop and access the orchid’s data with enhanced traits.
Database URL: https://www.nrcorchids.nic.in/orchid/index.php
The relational database industry is now generating revenues of over $14 billion in 2005.The requirement
of the database in the biological field is a necessary factor to have quick access and the free information
exchange at local, national and international levels. The last decade has witnessed tremendous advance
in making databases that are self-managing and easier to operate but it still needs improvement with
regard to server response time and too much expertise to set up, configure, tune, test, deploy, maintain,
and enhance during implementation of the database. India is bestowed with 45,000 flowering plant
species out of which about 15,000-20,000 species are known to have medicinal properties and about
7500 species are being used in Indian system of medicine (ISM). Orchidaceae is one of the oldest known
and world’s largest family plants which ranks second among all the family within the angiosperm which
comprises of about 22,500 species grouped under 779 genera.The project ‘World Checklist of Selected
Plant Families’ a total of 27,230 accepted taxa have been enumerated and the family orchidaceae exhibits
the peak of evolution amongst the monocots. In India, the family orchidaceae is widely distributed from
alpine to coastal region and islands but their maximum diversity occurs in the Eastern Himalayan and
peninsular region and according to the reports (Misra, 2007) the family has about 186 genera, 1298
species five subspecies and 28 varieties in India. The principal objective of this study was to provide
effective and reliable database with recent information on the Orchid’s. The orchid database basically
deals with the precise information about orchids which will be assisting the scientific community,
researchers, educationists and students of orchid’s domain to retrieve and access there all required
information. This paper describes an effort to design and build a useful database which is reliable and
comprehensive. Focusing on the important requirements of the institution and working backwards to
define the software and hardware needed to meet the requirements. This process has resulted in a new
architecture that integrates software and hardware into a high-function and easy-to-manage the data.
Compliance being designed and coded at ICAR- National Research for Orchids which will be capable of
storing, retrieving, searching and displaying of the data which will assist the researchers, educationists
basically for their research and data related to orchids.
1. Importance of Database
Researchers who would like to have access to the accurate and much more relevant high-quality data in
the field of orchids; the importance of database is obvious. However, curation is not always seen as a
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critical part of scientific work. Here, we want to emphasize the importance of curation and the database
for the importance of science and technology in biological field. If new data sets are not curated into
databases for long-term sustainability and integrated with pre-existing data, they may lose their
accessibility and utility over time. The data organised, standardised and captured which are accessible by
the committee will have a significant and long-lasting impact. If Scientific Community does not access and
finds the required data from the web, then the use of the database and the demand for the database will
be affected and also it will have a considerable effect in the decrease of database and their curation in
various fields. Thus, the recommendation for the database in the market will decrease. Online data base
is also one of the most effective ways to access the data but the data relevancy and the interface are
some of the problems faced as those who are not from the
technical background would find
complicated and complex to operate, access and retrieve the data instantly. It is also one of the major
factors that will result in decrease in the demand of database. Thus, the user friendly interface and highly
responsive server and the manageable database will have a huge impact on the use and
recommendations of the database.
2. Database & Web applications
Database has been in use and implemented in many of the essential places within local, national and
international levels for the effective use of data basically for the researchers to enhance decision making
and planning. Applications commonly known as Application Programming Interface (API) which consist a
set of precisely defined methods of communication among various GUI (Graphical User Interface)
components as these API’s will play a vital role that will act as a communication tool between the user
and the database sever to retrieve the data from the database. The flow diagram of orchid database
website is shown in Figure 1.

Figure 1: Flow diagram of orchiddatabase website
2.1. Database
The database is one of the primary sources to provide a structured set of data and store the data in the
database server as MySQL RDBMS (Relational Database Management System) is one of the efficient
source for information retrieval. Thus there are many other various types of database like MS Access, SQL
Server R2, MySQL, Online Database, etc. but the implementation and the deployment and many other
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factors are the drawbacks that hold a variance in implementation of
low- cost database.MySQL
database is one of the commonly used low-cost, ease to manage and maintain database. However, it also
has some of the drawbacks like server response time, data backup, deploy, enhancing
and
maintaining but depending on the time factor and upgradation in the field of science and technology
these drawbacks are likely to be overcome. As the database will be playing a vital role to provide a set of
structured data in an effective way related to various fields basically, in the field of Research. As
looking at the rapid changes and vast requirement of the database in the market the database of orchid’s
is an essential factor for the Institute to provide the accurate and reliable data to the users basically the
farmers, researchers and to the students related to orchid domain at the local, national and
international level. Though, there are many other sources for gaining the information on orchids but
depending upon the time factor, the database can result in one of the important sources for gaining the
information regarding the orchids of India basically of Sikkim and Darjeeling. Moreover, these records or
data will be more relevant as the institutions and the researchers belonging to orchid domain will only be
able to feed the data into the database by using their credentials which will result in reliability and ease of
access of relevant data. Total fifteen attributes/data-sets are incorporate which are used for the
displaying of the data and they are likely to be change, updated and increase as per the requirements.
The application holding the essential and vital option of displaying and adding theimageswhich will be
saved in a database and the folder. As this is one of the main options facilitated to enhance the data
relevancy and to identify the data correctly.

Figure 2: Screen Shot of Orchid Database (Main Page)
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Figure 6: Screenshots pages of Orchid Database. a) This is the home page which allows the users to search the data; b) View
button with search result displayed in table list form; c) Display of detailed data; d) Login page for registered user; e) Admin
page after login to search record to update, view & delete data; f) Add details menu link to insert data .

2.2 Web Application
The Web application interface provides the facilities to every user to search and enhance the high quality
and reliable data. The vital part of this application is basically for the registered user which is operatedby
admin and only by the registered user to add, update and delete and also to manage the data of the
orchid’s database. The registration process will be facilitated only through official e-mail addressing the
authority and the details is provided on the menu link know as FAQs. FAQs on the menu links is provided
to clear some of the users queries related to orchid database. The users and the admin can manipulate or
change the data but the vital role is played by the admin to maintain the entire application and the
database covering front end and back end process. The application interface (Orchid Database/Home
Page) is shown in Figure 2 and Figure 6 displays the screenshots pages of Orchid Database. a) This is the
home page which allows the users to search the data; b) View button with search result displayed in table
list form; c) Display of detailed data; d) Login page for registered user; e) Admin page after login to search
record to update, view & delete data; f) Add details menu link to insert data. Some other features will be
integrated in the future as per the recommendations and observation of the institution.
The
web interface implements HTML, PHP, CSS, JavaScript, jQuery are implemented and the web
interface to add, update and delete the data for
the
authenticated
users after the login
credentials provided in the “Login Page” of the application.Thus, it enhances the privilege to add, insert,
and update the data of the orchids with their appropriate pictures option. Thus, to enhance the user
friendly option to add the images is integrated in one web form. Thus, the web interface has the user
friendly and ease of use feature overall.
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INTRODUCTION
Mango is known as king of fruits and cultivated in India from old time. Mango is rich source of Vitamin A
and C; its leaves are used as fodder in case of shortage of fodder while wood is used for furniture making.
Unripe fruits are used for chutney, pickles and ripe fruits are used for eating purpose as well as for syrups,
jam and jelly.
Flower & Fruit drop
Fruit drop is a serious problem in mango cultivation because most of the developing mango fruits drop
time to time and causes poor fruit set. Many times it so happens that there is plenty of mango tree
flowers but no fruits. Causes of premature and untimely fall of mango fruits from the tree are improper
watering, fertilizer and diseases may be the reason of deflowering in mango tree. So there is a need of
Proper cultural practices like addition of fertilizers and control of diseases and insect pests may be
adopted to regulate growth and bearing. Besides these things timely application of growth regulators
prevents unnecessary premature fruit drop. However, growth regulators are organic substances which
are produced in a one part of plant and it translocate to other parts of plant but misbalance of these
substances causes altering of plant growth and ultimately premature fruit drop. It is also available in
synthetic form.
 Fruit drop may be controlled to some extent by the spray of Alar (B-Nine) @ 100 ppm or 20 ppm
2,4-D (2g. in 100 l. water) in the last week of April or in the last week of May will control to some
extent the summer fruit drop in Langra&Dashehari.
 NAA @ 20 ppm is sprayed at flowering to increase the fruit retention
 During February 0.5% Urea (5 g/lit.) or 1% Potassium Nitrate (10g/lit.) may be sprayed to induce
flowering, if trees do not flower by that time.
 Spraying of 2% KNO3 at mustard size will increase the fruit set and retention of fruits.
 Application of plant growth substances like NAA@ 40 ppm or 2,4-D @ 10-15 ppm during pea stage
of fruit are helpful in reducing fruit drop.
 NAA@ 40 ppm gave the best fruit retention when applied at the pre bloom stage. At the pea stage
CCC @ 200 ppm gave the best results and the marble stage AgNo3 @ 200 ppm gave the best
results.
 Flower and fruit drop is a problem in many fruit crops. Application of NAA 10- 50 ppm in mango
reduce fruit drop by preventing formation of abscission layer.
 Spraying of 1000 ppm Paclobutrazol (10-60 gm/tree), prior to FBD, during the first week of
October reduced malformation, increased number of healthy flowers and increased the yield.
Alternate bearing
The flowering phenomenon in mango is a complex one. Normally, it crops heavily in one year (on year)
and bears less or no crop the following year (off year). Again, it yields heavily the next year.Thus the
rhythm of bearing in mango is not strictly ‘alternate' but ‘irregular' or ‘erratic'. Research findings have
clearly indicated that this phenomenon is mostly due to varietal as well as environmental factors in
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addition to the orchard management practices including pruning, nutrition, irrigation and plant
protection.
 Regular bearing varieties viz. Dashehari and Amrapalli may be grown. Deblossoming of the
panicles with NAA @ 200ppm. (20 g. /100 l. water) during ‘on’ year may help to regulate the
bearing.
 To control alternate bearing using an ethylene releasing compound, ethepon inducing flowers
several year.
 In mango, application of ethepon 200 ppm coupled with 0.1 per cent urea was found effective in
inducing regular flowering over the year.
 Proper cultural practices like addition of fertilizers and control of diseases and insect pests may be
adopted to regulate growth and bearing.
 Regular pruning is very essential.
 Need based fertilizer application based on the soil test report have to be followed.
 Spraying of Potassium nitrate at 2 per cent + NAA 40 ppm (or) Potassium dihydrogen phosphate at
1 per cent + Potassium nitrate at 1 per cent during October.
 Spraying of 0.5 per cent urea, if the trees do not flower up to January.
 In the irrigated orchards, Application of paclobutrazol @3.2 ml per meter canopy diameter
through soil drenching during September is found to induce flowering even during ‘Off’ year. In
case of Dashehari, full dose of paclobutrazol in the first year followed by half dose in the second
year is required. In Chausa and Langra, regular applications are necessary.
Mango Malformation
The disease is mainly spread via infected plant material. Mango malformation disease spreads slowly
within affected orchards. The mango bud mite, Aceriamangiferae, has been associated with mango
malformation disease as wounds from the mites‟ feeding activity are thought to facilitate fungal
infection. It was reported for the first time from Darbhanga, Bihar.
 One spray of 200 ppm NAA (Planofix) (dissolve 110 g NAA in some alcohol and make up to 550
litre) is effective in reducing the incidence of malformation during the first week of October
followed by deblossoming at bud burst stage is recommended.
 Later, four sprays of 250 ppm NAA at weekly intervals from 20th October onwards have been
suggested to reduce the intensity of malformation to the maximum possible.
 Also observed that spraying 200 ppm NAA in first week of October followed by spraying of 500
ppm of ethrel at bud inception stage during February was highly effective in reducing floral
malformation.
 Spray of 400 ppm of Ethephon at bud inception stage reduced the floral malformation
significantly.
 Increase in floral branches and yield was observed by the spraying of ethrel (250 or 500 ppm) or
uniconazole 500 ppm in the month of December.
 The gibberellic acid at 50 ppm causes delayed panicle emergence, increased number of perfect
flowers and increased pollen viability.
 Sprays in the months of October and November cause 50% reduction in malformation
 A single foliar application of 1,000 ppm cobalt sulphate prior to flower bud differentiation
successfully reduces the floral malformation.
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PARTHENOCARPY
 Application of NAA@ 10 ppm at anthesis followed by a combination of NAA @ 10 ppm & GA3 @
250 ppm at fortnightly intervals induces parthenocarpy in mango fruits. Such fruit could not attain
normal size rather remained smaller in size, but were superior in taste as compared to normal
seeded fruit.
 Exogenous applications of N6 – Banzyladenine (250 ppm) at fortnightly intervals, resulted in the
production of seedless fruits in Dashehiri.
SMUDGING
 Induction of flowering in mango through smudging is an age old practice in the Philippines.
 Some attribute the flowering to heat whereas the others hold CO 2 responsible for this. However,
these have not been found to be helpful in India.
 In recent years, Ethrel has also been tried to induce flowering in mango during the off year and
some success has also been claimed in this regard.
RIPENING
 Fully developed green Langra and Dasehari mangoes can be artificially ripened by treating with
800 ppm @ 1.5 g/kg of fruit. The time for ripening reduces to 4 days as compared to 8 days
untreated by conventional method.
 Post-harvest treatment with GA3 at 200 ppm has been found highly effective in retarding ripening
of Mallika, Alphonso and Kesar mangoes.
 GA3 treatment retarded the total loss in weight, chlorophyll and ascorbic acid content and
reduced amylase and peroxidase activity during ripening.
 Similarly pre harvest application of GA3 also influenced the post-harvest ripening behavior of
mango. The post-harvest dipping treatment of Alphonso mango with cycocel, alar at 500 ppm
significantly retarded ripening process.
 Dipping of fruits in 20-50 ppm Ethrel solution induces golden yellow color to fruit induces early
maturity.
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Orchid species Diversity for Livelihood in Indian Perspective
Article id: 23025
Avanish Kumar Singh, D. R. Singh, Ankur Tomar and Prashant Singh
ICAR-NRC for Orchids, Pakyong, East Sikkim-737 106, India
India is bestowed with 45000 plant species out of which about 15000-20000 plants are known to have
medicinal properties and about 7500 are being used in Indian system of medicine (ISM). India is home of
about 1450 species of orchids which are mostly confined to North East Region of the country. The
distribution of orchid species in different States and Union Territoesy of India is given in Table 1. Orchids,
like other plants produce a large number of phytochemicals. Only a part of them have been investigated
for their biological functions, others are still unknown. Orchid phytochemicals are generally categorized as
alkaloids, flavonoids, carotenoids, anthocynins and sterols. Among them alkaloids and flavonoids are
most important for their biological properties.
Table 1. Distribution of orchid species in different states and Union territory of India
Sl.
Name of the states &
No of Species
No of Genus
No of Endemic
No. Union Territory
1.
Arunachal Pradesh
609
123
66
2.
Sikkim
560
118
36
3.
West Bengal
479
103
31
4.
Meghalaya
445
102
36
5.
Nagaland
359
88
11
6.
Manipur
351
83
17
7.
Assam
293
75
15
8.
Mizoram
276
77
3
9.
Kerala
251
69
108
10.
Uttarakhand
238
68
13
11.
Tamil Nadu
215
62
92
12.
Karnataka
198
60
79
13.
Andaman & Nicobar Islands
157
65
24
14.
Odisha
141
48
15
15.
Maharashtra
104
30
40
16.
Himachal Pradesh
84
43
2
17.
Andhra Pradesh
72
34
13
18.
Jharkhand
69
23
6
19.
Goa
67
29
31
20.
Chhattisgarh
52
21
7
21.
Tripura
51
29
0
22.
Madhya Pradesh
48
17
7
23.
Jammu & Kashmir
46
24
1
24.
Bihar
36
15
2
25.
Gujarat
29
14
11
26.
Uttar Pradesh
17
8
0
27.
Rajasthan
15
8
2
28.
Punjab
12
6
0
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29.
30.
31.
32.

Dadra & Nagar Haveli
Haryana
Daman & Diu
Delhi

7
3
2
1
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7
3
2
1

2
0
0
0

Orchids are admired world over for their bewitching beauty, bewildering shape and size, breadth taking
colors, therapeutic value and more importantly keeping quality of flowers that surpasses other flowering
plants of the world. Owing to these qualities, orchids are now ruling the world floriculture market.
However, the wild genetic resources under this family are declining very fast due to various regions
including over exploitation and clandestine trade for various purposes.
The origin of orchids on the earth probably dates back to 120 million years. However, available records
are as early as 4th millennium B.C. only. Orchids have been used as a source of herbal medicine in China
sine 2800 BC. A Sanskrit literature ‘SushrutaSamitha’ which was written by Sushruta, a surgeon and
teacher of Ayurveda in 600 B.C. describes about more than 1100 illnesses, 700 medicinal plants and more
than 100 preparations with inclusion of orchids as medicinal herbs. It is greatly to the credit of the Indians
that they were acquainted with larger number of orchid species than the native of any other country in
the face of the earth.
In the Ayurvedic system of medicine, a group of eight drugs known as ‘Ashtavergha’ is used in the
preparation of various rejuvenating formulations and the tonics sych as ‘Chyavanprash’. Among eight
drugs of ashtavarga group, Jeevak (Malaxismuscifera), Rishbhak (Malaxisacuminata), Ridhi (Habenaria
intermedia) and Vridhi (Habenariaedgeworthii) comes from and orchids. The ethnobotanical studies
carried out in the country have shown that various orchids are used for treating ailments like
Dactylorhizahatagirea, Cypripedium parviflora, Vanda roxburghii, Orchis latifolia and used for aphrodisiac
and nervine tonic; Habenariapectinatafor snake bite; Eria nuda for worm infection; Dendrobium nobile for
pulmonary tuberculosis; Anoectochilusformosusfor Nepatitis, hypertension and cancer are mention a few.
There are many more orchids that are used as medicine. Though most important commercial product
isolated from orchids is Vanillin from cured beans of Vanilla planifolia, which is used for flavouring
chocolates, pudding ice cream and also used as deodorants in soaps, perfumes and powders.
Apart from their ornamental value, many orchids have apparent medicinal and glycosidal importance.
However, the fact that orchids could play an important role in herbal medicines is often overlooked.
Numerous orchid species have been and are being used in different countries for their therapeutic
properties. Pharmacological and toxicological studies of orchid phytochemicals on human body are rare
which are irreversibly required for clinical implementations. A good number of research papers have been
published on medicinal uses of orchids throughout the world., The information collected from various
papers on high value phytochemical rich species of orchids is given in Table 2.
Table 2: Important phytochemicals from orchids
Sl.
Phytochemicals
Source of Orchid Species
No.
1.
Aeridin
AeridescrispumLindl.
2.
Agrostophyllin
Agrostophyllumbrevipes King &Pantl.
3.
Agrostophyllinone
Agrostophyllumbrevipes King &Pantl.
4.
Agrostophyllinol
Agrostophyllumbrevipes King &pantl., Agrostophylum
callosumRchb.f.
5.
Aloifol
Nidemaboothii (Lindl.) Schltr.
6.
Annoquinone
Cypripedium macranthum Sw.
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7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

Arundinan
Batatasin III
Blestrianol A
Blestriarene B
Blestrirene-C
Bulbophythrin A
Bulbophythrin B
Callosmin
Calanthoside
Callosinin
Chysin A
Chysin B
Chrysin
Chrysotobibenzyl
Chrysotoxin
Cirrhopetalanthin
Coelonin
Coeloginanthrin
Coeloginanthridin
Coumarin
Cremastrine
Crepidine
Crepidamine
Cumulatin
Cypripedin
R(-)-Cryptostylin
Dendinobin
Dendrobinobine
Dendrocandin A
Dendrocandin B
Dendrocandin C
Dendrocandin D
Dendrocandin E
Dendrocandin F
Dendrocandin G
Dendrocandin H
Dendrocandin I
Dendrocrepine
Dendrochrysanene
Dendroside A
Dendroflorin
Dengidsin
Dendroside D
Dendroside E
Dendroside F
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Arundinagraminifolia (D.Don) Hochr.
Epidendrum Rigidum Jacq.
Bletillastriata (Thunb.)Rchb.f.
Bletillastriata (Thunb.)Rchb.f.
Bletillastriata (Thunb.)Rchb.f.
Bulbophyllumodoratissimum (Sm.) Lindl.
Bulbophyllumodoratissimum (Sm.) Lindl.
Agrostophyllum callosumRchb.f.
Calanthe discolor lindl. and C. liukiuensisSchltr.
Agrostophyllum callosumRchb. f.
ChysisbractescensLindl.
ChysisbractescensLindl.
Cypripedium macranthos Sw.
Dendrobium aurantiacumRchb.f. var. denneanum (Kerr.) Z.H. Tsi.
Dendrobium aurantiacumRchb.f. var. denneanum (Kerr.) Z.H. Tsi.
Cremastraappendiculata (D.Don) Makino
Pholidota yunnanensis Rolfe.
CoelogynecristataLindl.
CoelogynecristataLindl.
Dendrobium aurantiacumRchb. f. var. denneanum
Cremastraappendiculata (D.Don) Makino
Dendrobium crepidatumLindl. & Paxton
Dendrobium crepidatumLindl. & Paxton
BulbophyllumkwangtungenseSchltr.
Cypripedium calceolus L., Cypripedium macranthum Sw.
Cypripedium calceolus L., Cypripedium macranthum Sw.
Dendrobium nobileLindl.
Dendrobium nobileLindl.
Dendrobium candidum Wall ex Lindl.
Dendrobium candidum Wall ex Lindl.
Dendrobium candidum Wall ex Lindl.
Dendrobium candidum Wall ex Lindl.
Dendrobium candidum Wall ex Lindl.
Dendrobium candidum Wall ex Lindl.
Dendrobium candidum Wall ex Lindl.
Dendrobium candidum Wall ex Lindl.
Dendrobium candidum Wall ex Lindl.
Dendrobium crepidatumLindl. & Paxton
Dendrobium chrsotoxumLindl.
Dendrobium nobileLindl.
Dendrobium auranticum var denneanum (Kerr.)Z.H.Tsi
Dendrobium auranticum var denneanum (Kerr.)Z.H.Tsi
Dendrobium nobileLindl.
Dendrobium nobileLindl.
Dendrobium nobileLindl.
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52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

Dendroside G
Dendronobiloside A
Dendromoniliside A
Dendromoniliside B
Dendromoniliside C
Dendroprimine
Densiflorol A
Denthrysin
Denthyrsinone
Denthyrsinine
Denthyrsinol
Ephemeranthrone
Erianthridin

65.
66.
67.

Fimbrinol A
Flaccidin
Gigantol

68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.

Gymconopin A
Gymconopin B
Gymconopin D
Gymnopusin
Homoeridictyol
Homoisoflavanone
Hygrine
Imbricatin
Isoamoenylin
Kaempferol
Kuramerine
Lusianthrin
Lonchophylloid A
Lonchophylloid B
Lusianthridin
Malaxin
3-Methylgigantol
Moscatin

86.
87.
88.
89.
90.
91.

Nobilin D
Nobilin E
Nobilone
Nudol
Pholidotol A
Pholidotol B
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Dendrobium nobileLindl.
Dendrobium nobileLindl.
Dendrobium monoliforme Sw.
Dendrobium monoliforme Sw.
Dendrobium monoliforme Sw.
Dendrobium primulinumLindl.
BulbophyllumkwangtungenseSchltr.
Dendrobium thyrsiflorumRchb. f. ex Andre
Dendrobium thyrsiflorumRchb. f. ex Andre
Dendrobium thyrsiflorumRchb. f. ex Andre
Dendrobium thyrsiflorumRchb. f. ex Andre
Ephemeranthalonchophylla (Hook. F.) P.E. Hunt &Summerch
MaxilariadensaLindl., Ephemeranthalonchophylla (Hook. F.) P.E.
Hunt &Summerch
MaxilariadensaLindl.
Agrostophyllum callosumRchb. f., CoelogyneflaccidaLindl.
Cymbidium goeringii(Rchb.f.) Rchb.f. Epidendrumrigidum Jacq.,
Scaphyglottislivida(Lindl.) Schltr., Dendrobium aurantiacumRchb. f.
var. denneanum(Kerr.) Z.H. Tsi
Gymnadeniaconopsea (L.) R. Br.
Gymnadeniaconopsea (L.) R. Br.
Gymnadeniaconopsea (L.) R. Br.
Bulbophyllumgymnopus Hook. f.
Dendrobium densiflorumLindl. Ex. Wall.
Cremastraappendiculata (D. Don) Makino
Dendrobium primulinumLindl.
Agrostophyllum callosumRchb. f., Coelogyne flaccid Lindl.
Dendrobium amoenum Wall. Ex Lindl.
Dendrobium auranticum var. denneanum (Kerr.) Z.H. Tsi
Liparis kurameri French & Sav.
Cypripedium macranthos Sw.
Ephemeranthalonchophylla (HOOK. f.) P.F. Hunt &Summerh
Ephemeranthalonchophylla (HOOK. f.) P.F. Hunt &Summerh
Nidemaboothii (Lindl.) Schltr.
Malaxiscongesta (Lindl.) Deb.
Ephemeranthalonchophylla (Hook. f.) P.F. Hunt &Summerh
Dendrobium moschatum (Buch.-Ham.) Sw., Dendrobium
auranticumRchb.f. var. denneanum (Kerr.) Z.H. Tsi, Dendrobium
thyrsiflorumRchb. ex Andre, Dendrobium loddiesii Rolfe
Dendrobium nobileLindl.
Dendrobium nobileLindl.
Dendrobium nobileLindl.
Eulophia nuda Lindl.
Pholidota chinensisLindl.
Pholidota chinensisLindl.
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92.

Pieradine

93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.

Quercetin
R(-)-Cryptostylin
Scoparone
Shihunine
Shihunidine
Sinensol A
Sinensol B
Sinensol C
Sinensol D
Sinensol E
Sinensol F
Spirasineol B
Spiranthol C
Taraxerol

Volume 2 – Issue 3 – March 2020

Dendrobium pierardiiRoxb. ex Hook. [Syn. Dendrobium aphyllum
(Roxb.) C.E.C. Fisch.]
Dendrobium tosaenseMakino
Cryptostylis fulvaSchltr. and C. erythroglossaHayata
Dendrobium densiflorumLindl.
Dendrobium loddigesiiRolf., Dendrobium lohohense Tang & Wang
Dendrobium loddigesii Rolfe
Spiranthessinensis(Pers.) Ames var. amoena (M. Bieberson) Hara
Spiranthessinensis(Pers.) Ames var. amoena (M. Bieberson) Hara
Spiranthessinensis(Pers.) Ames var. amoena (M. Bieberson) Hara
Spiranthessinensis(Pers.) Ames var. amoena (M. Bieberson) Hara
Spiranthessinensis(Pers.) Ames var. amoena (M. Bieberson) Hara
Spiranthessinensis(Pers.) Ames var. amoena (M. Bieberson) Hara
Spiranthessinensis(Pers.) Ames var. amoena (M. Bieberson)
Spiranthessinensis(Pers.) Ames var. amoena (M. Bieberson)
Dendrobium auranticumvar. denneanum (Kerr.) Z.H. Tsi

In the present review, an attempt was made to compile the available information on the source of
phytochemicals from wild orchids throughout the world. India being a huge orchid bio resources and
advances in pharmacological investigations on orchid would be useful reference for plant drug researches
which would ultimately provide a greater opportunity for health, wellness and livelihood options to
millions of people in the country.
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Natural Modifications in orchids for Pollination
Article id: 23026
Avanish Kumar Singh, D.R. Singh, Ankur Tomar and Prashant Singh
ICAR- National Research Centre for Orchids, Pakyong-737106, East Sikkim.
The life cycle of an orchid is not essentially different from that of any other flowering plant. When
the pollinator leaves one or more pollinia on the stigma, the pollen tubes germinate and grow down the
centre of the column to reach the developing ovules in the ovary. This often causes the sides of the
stigma to swell around the stigma and the enclosed pollinia. When the pollen tubes reach the ovules after
about six weeks or longer, one or more ovules are fertilized, and the resulting zygotes develop into
embryos. Most angiosperms undergo double fertilization, one of which forms the zygote and the other
an endosperm that nourishes the developing plant upon germination until the plant is able to
manufacture its own food. The orchid seed, however, has no endosperm. The seed consists of a simple,
dry, outer coat enclosing a small mass of undifferentiated cells that form a pro-embryo. This extremely
small and light unit can easily be carried in air currents and may travel long distances before coming to
rest. The large number of seeds in a single orchid capsule undoubtedly is correlated with the unlikelihood
of a seed’s falling in a favourable spot during wind dispersal.
The presence of the labellum as a landing platform for insect pollinators and the reduction of the
stamens and pistil of a flower to a single structure, the column, is certainly the apex of floral adaptation to
insects as pollinating agents. Once achieved, this combination provides a foundation for all kinds of
specializations for attracting of specific pollinators.
The function of pollen deposition is centralized precisely in the median plane opposite the
labellum. Being directed back toward the centre of the flower, the anther deposits pollen on the most
advantageous side of the visitor, considering efficiency in reception and deposition. This precision is also
expressed by a tendency of orchids to deposit the pollen as two to eight masses, the pollinia.
Orchids as a group use nectar as the major attractant, whereas pollen, sought by pollinators
among more primitive plant families as a protein-rich food, has been withdrawn. This is tied to the
exactness of the mechanics of pollination, but it also means that orchids can no longer provide the only
source of sustenance for the pollinator, and other flowers must be present in the biosphere to maintain
visitors.
Nectar is provided in tubular nectaries (Brassavola, Angraecum, Comparettia, and other genera),
in grooves on the labellum (e.g., Listera and Epipactis), and at the base of the column and lip
(e.g., Dendrobium and Scaphyglottis). A large number of orchids are nectarless and have developed other
means of attracting pollinators, largely consisting of deceptive attractants in one form or another.
Many orchids attract pollinators with pseudopollen, a powdery mass resembling pollen that is
found on the labellum of a number of species of Maxillaria and Polystachya. Sometimes the grains are
detached outgrowths called papillae, and sometimes they are disintegrated multicellular hairs that are
filled with starch.
Flowers pollinated by bees open during the day and tend to have similar characteristics: agreeable
odours, bright colours (except red, which bees see as black or gray), a landing platform, nectar guides in
the form of coloured lines running into the depths of the flower, and concealed nectaries. The basal
portions of the orchid lip are usually formed into a tunnel with the column constituting its upper side. The
bee enters the tunnel to get at the nectary, and as the bee backs out some of the stigmatic fluid may be
rubbed on its back. As the bee backs farther, the pollinia become attached to the sticky material and are
carried with the bee to the next flower. In more advanced orchids the pollinia may be attached to a sticky
pad, the viscidium, which becomes detached from part of the stigma and sticks to the pollinator.
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Some species of orchids are pollinated by bees that are attracted by means of deception. The
flowers of the large genus Oncidium, for example, are pollinated by male Centris bees in what appears to
be a case of pseudoantagonism. The flower seems to simulate an enemy insect, which the male bee tries
to drive away from his territory. As the bee strikes at the flower, the pollinia are attached to the head of
the bee.
The most exciting and unusual examples of deceit, traps, and manipulation of pollinators are to be
found in those orchids that are pollinated by male euglossine bees (species of the bee tribe Euglossini).
The syndrome of flowers that are pollinated by male euglossini is based on the attraction of the male
bees to the odour of the flower. In no case does the male euglossine bee receive food from the orchid
that it visits. The euglossine male bees visit other nectar-producing flowers for their food, but, when the
male bees visit the non-nectar-producing orchid flowers, they rub the surface of the lip with their front
feet and collect in special tarsal brushes the odour that is produced there. The bees then launch
themselves into the air and transfer the odour to their hind tibiae (leg segments), which have become
noticeably swollen. It is in the process of transferring the odour to the hind tibiae that the bee is
manipulated by the orchid.
Another variation of pollinator manipulation by orchids is found in the genus Coryanthes. The
flowers are very large and might even be considered grotesque. The sepals and petals fold back out of the
way when the flower opens—like sails on a boat—revealing a strangely formed lip divided into three
parts: a globular- or hood-shaped portion called the hypochile above; an elongate, sometimes fluted part,
the mesochile; and a bucket-shaped epichile. The epichile is partially filled with water during the last few
hours before the flower opens and for a short time afterward by two faucetlike organs located at the base
of the column, which drip water. Male euglossine bees are attracted by the strong odour produced by the
hypochile, where they scratch. In trying to launch into the air to transfer the odour to their hind legs, the
bees occasionally fall into the water-filled bucket. The sides of the bucket are vertical and are very waxy,
so that the bee is not able to climb out of the bucket. The only way for the bee to get out is through a
small tunnel formed by the apex of the column and the apex of the epichile of the lip. As the bee forces
its way out of the tunnel, the pollinarium is deposited on its thorax. The pollinia may then be deposited in
the stigma of another flower on a next visit, provided the original pollinia of that flower have already
been removed and the stigmatic cleft has opened sufficiently to become receptive.
Because moths normally fly at night, they are attracted to flowers that produce strong odours and
are white or light-coloured. Moths hover in front of the flower while extracting the nectar. The typical
moth-pollinated flower has a long, slender nectar tube containing abundant nectar.
The fragrance produced is typically sweet or musky, and the flowers usually are horizontal or
hanging. Butterflies, on the other hand, are day fliers and are attracted to highly coloured flowers that
may or may not be fragrant. Butterflies tend to be somewhat erratic fliers and, lacking the ability to
hover, usually land on the flower. The flowers are, therefore, usually erect and provide platforms for
landing. Often the platform simply consists of a head of erect, densely packed flowers. Butterflies detect
colours well, and butterfly-pollinated flowers are usually brightly coloured with red, orange, or yellow
predominating. Nectar is commonly abundant and is hidden in deep nectar tubes. In most of the moth
and butterfly pollinated orchids, the nectar tube is arranged to guide the tongue or beak in such a manner
that the pollinia are correctly attached to the pollinating organism.
In an oft-cited case, Charles Darwin, the English naturalist, predicted that a moth with a 25centimetre-long proboscis would eventually be found in the island of Madagascar as the pollinator of the
orchid Angraecumsesquipedale, since a moth would need a long tongue to reach the nectar hidden in the
very long nectary at the base of the lip. Such a moth has been found and has been observed pollinating
the flowers of this amazing orchid.
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Flowers adapted to pollination by birds are usually brightly coloured, with reds, blues, and yellows
predominating. They are usually tubular in form, often with a long nectary, and nectar is almost always
present. Birds have little or no sense of smell, and bird-pollinated flowers tend to lack odour; however,
the bright colours serve to attract the birds. Bird-pollinated orchids tend to follow the pattern of
other bird flowers, but in some cases they diverge considerably. Many orchids of the Western
Hemisphere appear to have adapted to bird pollination as an extension of butterfly pollination, and, as in
the case of Epidendrum secundum, birds and butterflies act as copollinators. In such cases, orchid flowers
already adapted to butterflies are not greatly changed morphologically. On the other hand, orchids that
have adapted directly to hummingbirds from bee-pollinated ancestors have changed fundamentally. The
genera Cochlioda, Sophronitis, Elleanthus, Isochilus, Comparettia, Hexisea, and Meiracyllium are all birdpollinated and are remarkably similar in certain aspects. All have bright colours, tubular form, and
a callus or hump in the interior of the tube, on the lip, which acts to force the beak of the bird against the
column.
Some flies are important pollinators of flowers, and certain families of flies (e.g., the Syrphidae
and Bombyliidae) are restricted to flowers for their food. Unspecialized flowers may attract flies to nectar,
which is present in open, shallow nectaries and may emit sweet odours. The flies eat the nectar and do
not store it as do bees. More specialized fly flowers may attract flies through deception, imitating
decaying substances, dung, or carrion. For example, the flowers of B. nocturnum, the only orchid known
to flower exclusively at night, are thought to attract fly pollinators by mimicking fungi in both shape and
scent. Nocturnal flies are then attracted and act as effective pollinators.
Fly-pollinated flowers have often developed traps for catching and holding unadapted visitors.
They commonly have large landing surfaces and “tails” produced from the flower parts, which function as
guides. Their colours are usually checkered or blotched and tend toward dull green, brown, purple, or
red. The odours produced are commonly putrescent. Orchids pollinated by flies are common throughout
the world. In most fly-pollinated orchids, special adaptations have developed—superimposed on the basic
pattern of the bee-pollinated orchid flower—to guide the somewhat poorly oriented flies. Certain of the
five petals may be long and taillike (as in Bulbophyllum and Masdevallia) or joined to form a flat radial
flower (as in Stelis). The flowers themselves may be arranged to form a larger radial, compound “flower”
(as in Cirrhopetalum). The petals or lip may be fringed with motile clublike hairs that vibrate in the wind
and attract the flies (Bulbophyllum). Often the sepals are joined or the lip is saccate to form a trap
(Pterostylis) into which the flies fall and from which they must crawl by way of a tunnel that passes the
stigma and anther. A common contrivance by which orchids exploit flies is a hinged, balanced lip that tips
with the weight of the fly and launches the pollinator into the flower.
In orchids it is often difficult to decide when simple fly pollination ends and deception that is
based on carrion mimicry begins. Many genera have some species whose pollination is based simply on
attracting various kinds of flies by means of sweet odours and nectar production, while others attract flies
on the basis of rotten odours but provide no food.
Three major groups of orchids have become predominantly fly-pollinated: the subtribe Pleurothallidinae
in tropical America, containing more than 4,000 species; the Bulbophyllum group of about 1,800 species
found mainly in the Old World; and the large genus Pterostylis and its relatives in Australia.
Self-pollination occurs in a significant number of orchids. Several degrees of this phenomenon may
be found in a single genus, from species in which accidental self-pollination results in fertilization to those
in which the flowers never open, yet are capable of producing fertile seed. In many orchids, selffertilization is not possible because of genetically controlled self-incompatibility, in which pollen from a
plant having a particular combination of genetic factors will not fertilize its own ovules or those of any
other plant having the same combination.
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In most species the pollen is kept separate from the stigma by the rostellum. This physical barrier
is normally quite effective; but, in some species, forms occur in which the rostellum degenerates or
becomes stigmatic and self-pollination results when the pollen germinates on the stigmatic fluid. In most
of these forms, normal plants are also found in the same population. Self-pollination may also occur as a
result of simple falling of old pollinia, a means of averting sterility at the end of a long normal period
when the flower is open but no pollinator arrives.
A kind of mechanical self-pollination occurs in some orchids in which the tissues connecting the
viscidium and the pollinia bend down and carry the pollinia into place on the stigma. Generally speaking,
self-fertilization in orchids seems to be a means of averting extinction in plants growing under conditions
adverse for normal pollination relationships. Examples include some species of Orchis in Europe and
several orchids in Florida, such as Epidendrum nocturnum and Bletiapurpurea, all of which have crosspollinated forms in other areas. Seeds blow into Florida from the Caribbean area where normal
pollinators exist, but the plants that survive tend to be self-pollinated because they lack their customary
pollinators, which are not found in Florida.
Flowers of the genus Ophrys deceive and manipulate pollinators mainly through
odours, imitating those produced by the abdominal glands of female bees or wasps. Flower shapes,
colours (including ultraviolet reflection), and tactile stimuli by the hairs on the lip operate on the sensory
organs of the visiting males, leading ultimately to the same behaviour as that observed during the initial
phases of copulation with female bees. No ejection of sperm occurs, however, but the supernormal
olfactory stimulation ensures that the male will remain for a long stay on the flower.
This act of pseudocopulation takes place in such a way that the pollinia are carried off and
redeposited on a different plant. Four genera of solitary bees and wasps appear to be the principal
pollinators. The orchid species of Ophrys that are pollinated by the wasps Trielis and Gorytes, and the
bee Eucera induce the insects to attempt copulation with the apex of the lip. Those orchids pollinated
by Andrena appear, for the most part, to stimulate the bee to reverse its position and copulate with the
base of the lip. In the former group the pollinarium is affixed to the head of the pollinator, while in the
latter it is attached to the abdomen. Only the introductory behaviour is necessary for pollination of the
flower, and the bees do not encounter structures that lead to ejection of sperm. The behaviour is elicited
by tactile stimulation from the hairs on the labellum, but the male “suitor” requires simultaneous and
continued olfactory stimulation. The glistening pseudonectaries apparently imitate the eyes of the female
bee. Metallic-blue mirror spots similar to those found in the females enhance the effect. Dimensions of
the flowers in the various species of Ophrys help in determining specificity and success.
Australian orchids of the genus Cryptostylis are pollinated by ichneumon wasps of the
genus Lissopimpla. The wasp, after backing into the stigma, attempts to copulate with the flower by
bending its body into an arch, with the base of the lip of the flower held by the claspers of the wasp. The
upper side of the apex of the abdomen comes in contact with the viscidium, and the pollinarium becomes
cemented in place. The wasp, after a short pause, then flies to another flower, and the same behaviour
delivers the pollinia to the stigma.
The South American orchid Trichocerosantennifer has flowers that simulate the female flies of the
genus Paragymnomma to a remarkable degree. The column and base of the lip are narrow, barred with
yellow and red-brown, and they extend laterally to simulate the extended wings of a sitting fly. The base
of the lip has no particular similarity to the head and thorax of a fly, but this is probably not necessary to
complete the illusion. The stigma of the flower is located more or less at the apex of the “false abdomen”
of the flower and reflects sunlight, as does the genital orifice of the female fly. The viscidium, extended
over the stigma on the slender rostellum, projects up through the bristles and becomes attached to the
basal portion of the abdomen of the fly. The viscidium is flat and padlike in this genus. The male flies,
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deceived by the simulated female fly and stimulated by the signal from the genital-orifice-like stigma,
strike the flower for only a moment and then pass on to other flowers in the same area. The action is
sufficient, however, to pick up the pollinarium. The long, slender stipe of the pollinarium bends down
slightly and is forced into the stigma when the fly visits a succeeding flower.
A number of species of orchids have developed nectaries located in other places on the plant body
than the flower. These seem to attract ants, which in turn scare away bees that would otherwise rob the
flower of its nectar by cutting into the tissues of the flower. Such extrafloral nectaries also attract wasps,
which also scare away insects that might steal the nectar from the flower. These ants and wasps are also
thought to keep away grasshoppers, crickets, caterpillars, and other insects that eat the flowers. The
symbiotic relationship (i.e., two organisms living together with mutual benefit) between ants and the
orchids that grow only in ant nests (e.g., Coryanthes and some species of Gongora, Epidendrum,
and Schomburgkia) may depend on this defensive mechanism. The plants and flowers of these orchids are
extremely susceptible to damage by chewing insects if the ants are destroyed. The ants involved in this
relationship do not pollinate the orchids; indeed, no ants are known to pollinate orchids.
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Heat Exchanger & its Classification
Article id: 23027
ByreddyNaveena
Ph.D. Department of Post Harvest Process & Food Engineering,
Jawaharlal Nehru Krishi Vishwa Vidyalaya University, Jabalpur-482004, Madhya Pradesh, India
INTRODUCTION
A heat exchanger is a device built for efficient heat transfer from one medium to another in order to carry
and process energy. They are found to have a wide range of applications ranging from the house-hold
purposes to refineries and cryogenic operations. Heat exchangers do not cause any harmful effects to the
environments; thus they had become the essential requirement of the current society. Its performance
depends on its design, heat transfer rate, type of medium, pressure drop etc. In most of the heat
exchangers, the fluids are separated by a heat transfer surface and ideally they do not mix. They are
widely used in chemical plants, petroleum refineries, petrochemical plants, natural gas processing,
refrigeration, air conditioning and automotive applications, chemical processes and power generation
processes. One common example of a heat exchanger is the radiator in a car, in which the heat source,
being a hot engine-cooling fluid, water transfer heat to air flowing through the radiator. A heat exchanger
is used to transfer thermal energy between two or more fluids, between a solid surface and a fluid, or
between solid particulates and a fluid, at different temperatures and in thermal contact. Usually there are
no external heat and work interactions in heat exchangers. In general, the heat exchangers are studied
both analytically and experimentally using first and second laws of thermodynamics (R.L. Cornelissen and
G.G. Hirs 1999). Shell-and-tube heat exchangers have been widely used in practical applications like food
processing, power generation, petro- chemical industry, environment engineering, and waste energy
recovery. The broad utilization results from its structural simplicity, design adaptability, convenient
maintenance and high cost effectiveness (Master BI, Chunangad KS, Pushpanathan 2003).
Classification of Heat Exchangers
Based on Contact types Heat Exchangers are classified as: (i) Indirect-Contact Heat Exchangers (ii) DirectContact Heat Exchangers
(i) Indirect-Contact Heat Exchangers: In an indirect-contact heat exchanger, the fluid streams remain
separate and the heat transfers continuously through an impervious dividing wall or into and out of a wall
in a transient manner. Thus, ideally, there is no direct contact between thermally interacting fluids. This
type of heat exchanger also referred to as a surface heat exchanger. This type of heat exchanger is also
referred to as a surface heat exchanger, can be further classified into direct-transfer type, storage type
and fluidized-bed exchangers.
(ii) Direct-Contact Heat Exchangers:In a direct-contact exchanger, two fluid streamscome into direct
contact, exchange heat, and are then separated. Common applications of a direct-contact exchanger
involve mass transfer in addition to heat transfer, such as in evaporative cooling and rectification;
applications involving only sensible heat transfer are rare. High heat transfer rates are achievable in
direct-contact heat exchangers, compared to indirect contact recuperators and regenerators, the
exchanger construction is relatively inexpensive, and the fouling problem is generally nonexistent, due to
the absence of a heat transfer surface (wall) between the two fluids.
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Types of heat exchangers
1) Shell and tube heat exchanger
Shell and tube heat exchangers consist of a series of tubes. One set of these tubes contains the fluid that
must be either heated or cooled. The second fluid runs over the tubes that are being heated or cooled so
that it can either provide the heat or absorb the heat required. A set of tubes is called the tube bundle
and can be made up of several types of tubes: plain, longitudinally finned, etc. Shell and tube heat
exchangers are typically used for high-pressure applications (with pressures greater than 30 bar and
temperatures greater than 260 °C). The shell and tube heat exchangers are widely used in different
industries because of its easy in maintenance and low in cost (Anil kumar). Shell and tube heat exchanger
is widely used in many applications such as oil and gas process, refrigeration, air conditioning,
pharmaceutical industry and more (Ameta D 2007).
2) Single plate heat exchanger
Single plate heat exchanger is composed of multiple, thin, slightly separated plates that have very large
surface areas and fluid flow passages for heat transfer. Compared to shell and tube heat exchanger, this
stacked-plate arrangement can be more effective, in a given space. Advances in gasket and brazing
technology have increased the practical use of plate-type heat exchanger. In HVAC applications, large
heat exchangers of this type are called plate-and-frame; when used in open loops, these heat exchangers
are normally of the gasket type to allow periodic disassembly, cleaning, and inspection.
3) Plate and shell heat exchanger
Plate and shell heat exchanger, combines plate heat exchanger with shell and tube heat exchanger
technologies. The heart of the heat exchanger contains a fully welded circular plate pack made by
pressing and cutting round plates and welding them together. Nozzles carry flow in and out of the
platepack (the 'Plate side' flow path).The fully welded platepack is assembled into an outer shell that
creates a second flow path (the 'Shell side'). Plate and shell technology offers high heat transfer, high
operating temperature, high pressure, , compact size, low fouling and close approach temperature. In
particular, it does completely without gaskets, which provides security against leakage at high pressures
and temperatures.
4) Plate fin heat exchanger
Plate fin heat exchanger uses "sandwiched" passages containing fins to increase the effectivity of the unit.
The designs include cross flow and counter flow coupled with various fin configurations such as straight
fins, offset fins and wavy fins. Plate and fin heat exchangers are usually made of aluminium alloys, which
provide high heat transfer efficiency. The material enables the system to operate at a lower temperature
and reduce the weight of the equipment. Plate and fin heat exchangers are mostly used for low
temperature services such as natural gas, helium and oxygen liquefaction plants, air separation plants and
transport industries such as motor and aircraft engines .Advantages of plate and fin heat exchangers are
High heat transfer efficiency especially in gas treatment, Larger heat transfer area, lighter in weight than
that of shell and tube heat exchanger.
5) Pillow plate heat exchanger
A pillow plate heat exchanger is commonly used in the dairy industry for cooling milk in large directexpansion stainless steel bulk tanks. The pillow plate allows for cooling across nearly the entire surface
area of the tank, without gaps that would occur between pipes welded to the exterior of the tank. The
pillow plate is constructed using a thin sheet of metal spot-welded to the surface of another thicker sheet
of metal. The thin plate is welded in a regular pattern of dots or with a serpentine pattern of weld lines.
After welding the enclosed space is pressurized with sufficient force to cause the thin metal to bulge out
around the welds, providing a space for heat exchanger liquids to flow, and creating a characteristic
appearance of a swelled pillow formed out of metal.
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6) Fluid heat exchangers
In this heat exchanger gas passes upwards through a shower of fluid (often water) and the fluid is then
taken elsewhere before being cooled. This is commonly used for cooling gases and also for removing
certain impurities, thus solving two problems at once. It is widely used in espresso machines as an energysaving method of cooling super-heated water to use in the extraction of espresso.
CONCLUSION
Heat exchanger is one of the most efficient device to transfer heat from one fluid to other fluid. There are
varieties of heat exchangers available in the market depending on the different use and different
applications. The major challenge in designing a heat exchanger is to make the equipment compact and
to achieve a high heat transfer rate using minimum pumping power. In present day shell and tube heat
exchanger is widely used in oil refinery and other large chemical process, because it suits high pressure
application. The shell and tube heat exchangers are also widely used in different industries because of its
easy maintenance and low cost.
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Village Information Kiosks
Article id: 23028
Shani Kumar Singh, Sheelesh Kumar
Institute of Agricultural Sciences, Banaras Hindu University, Varanasi
Information kiosk
IT can help an average Indian farmer to get relevant information regarding agro-inputs, crop
production technologies, agro-processing, market support, agro-finance and management of farm agribusiness. Recent studies have proved that Information kiosks help villagers to improve their standard of
living by expanding livelihood options and empowering them with information and services related to
agriculture.
History
 The first self-service, interactive/information kiosk was developed in 1977 at the University of
Illinois by Murray Lappe.
 The content was accessible by a plasma touch screen interface.
 In 1991 the first commercial kiosk with an internet connection was displayed at Comdex. The
application was for locating missing children
 The first successful network of interactive kiosks used for commercial purposes was a project
developed by the shoe retailer Florsheim Shoe Co...
 The first company to launch a state-wide interactive/information kiosk program was Imperial
Multimedia in 2007.
Year- 2000-2003
Project initiator (Type)-MANAGE (Hyderabad)
Implementing agency- MACTCS (Mutually aided co-operative thrift & credit societies)
Ranga Reddy District
Sponsoring agent- Ministry of Agriculture (Govt. of India)
Area-Ranga Reddy district of Andhra Pradesh
Target group- Farmers community and rural women
MANAGE’s efforts
The National Institute of Agricultural Extension Management, MANAGE, Hyderabad, has taken up a
number of "Cyber Extension" initiatives, across the country. District-level Web Sites are being hosted,
Information Kiosks are being established at block/ Mandal and village levels and technical and other
need-based information is being collected, digitized and hosted on the Internet.
Village Information Kiosks
A small, self-standing structure such as a news stand or ticket booth.
A kiosk can be defined as an electronic device that provides information (via a display) is interactive in
nature (multimedia combination) and allows for input(via an input device such as touch screen or a
keyboard). The kiosks are a unique form of a standard personal computer as it is created for a specific
user and for a specific purpose.
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Types of kiosks
On the basis of Structural features
A- Standalone Kiosk B- Wall Mounted Kiosk
C- Countertop Kiosk D- Sit-down Kiosk
On the basis of function
A- Telekiosk B- Financial services kiosk
C- Internet kiosk D- Ticketing kiosk
E- Giving or Donation kiosk F- Movie ticket kiosk
G- DVD Vending kiosk H- Visitor management and security kiosk
I- Building directory and wayfinding kiosk
Commercial Initiative (corporate bottom line approach)
ITCs e-Choupal, EID-Parry (Tamil Nadu)
ICICI rural banking (Microfinance), HUL (Shakti project)
i- Kisan, IFFCO
Entrepreneurial initiatives partnership or joint venture approach
Drishtee
* Spun - off (IT service company )
Goal: “connecting India village by village”
* TARA haat
Aim: to help develop rural communities through Internet-based service.
Government Initiative (state and central government) Govt.-to-citizen approach
 AKSHAYA Project, Kerala (100% computer literate )
 BHOOMI, Karnataka ( citizen land records accessible online and through kiosk)
 E- Seva, A.P etc .
Scope of information kiosks in Rural India
E-Governance, Education, Communication, Agricultural Services, Entertainment,, Professional
Services.
Information Kiosks
Kiosk plays a catalytic and enabling role in ensuring the sharing of data using the same hardware,
software and analytical tool a researcher/planner uses in an urban setting, albeit with a different
interface.IT provides an opportunity for rural communities to use tools that support them in decision
making.
Empowering the village technology
 Kiosk brings the first PC to a village
 Help to build trust between village and organization
 Social cohesion
 Increased opportunity for women (most kiosk users women)
 Empowering livelihood
Application of kiosk
E-government - Online forms, filing of petitions and grievances, applying for licenses, birth certificate etc
Education- Computer skills training, the result of the entrance test, DTP
Communication - Wireless connectivity-phone, VOIP, E-mail, chat
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Livelihood enhancement - Information provision related to production, marketing, products and
consultation with experts on various livelihoods, agricultural price, veterinary etc .
Agriculture - Information provision related to production, marketing, products and consultation with
experts on various livelihoods, agricultural price, veterinary etc.
Information kiosks manufacturer and Exporter companies in India
1. Thinpc Technology Pvt. Ltd.
2. Dan Electronic Systems (P) Ltd.
3. Mangal Electronics Pvt. Ltd.
4. Citrus Solutions Pvt. Ltd.
5. Bharti Advertising & Marketing Co.
6. Aftek Ltd.
7. Shri Sai Technologies
8. Oasys Infocom Pvt. Ltd.
High Start Cost-The minimum cost for a single kiosk installation is typically around Rs.50,000 to 60,000
including hardware and software.
Infrastructural obstacles-Many villages only have power for a few hours a day and telephone landline
coverage is inadequate. These problems are most easily handled with hardware solution however add to
total startup cost for Kiosk (up to 1,00,000).
CONCLUSION
Village Knowledge Centre (VKC) serves as information dissemination centre providing instant
access to farmers to latest information/ knowledge available in the field of agriculture, starting from crop
production to marketing.
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Nutrient budgeting in crop production
Article id: 23029
Pooja
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INTRODUCTION- With the increasing prices of fertilizers and associated problems of global warming and
environmental pollution, there is a need to apply the nutrient and fertilizer at optimum dose, which
produce maximum with minimum expenditure. Nutrient budgets offer insight into the balance between
crop inputs and outputs. In short, the it compares nutrients applied to the soil to nutrients taken up by
crops. A nutrient budget takes into account all the nutrient inputs on a farm and all those removed from
the land. The most obvious source of nutrients in this situation is fertilizer, but this is only part of the
picture. Other inputs come with rainfall, in supplements brought on to the farm and in effluent – either
farm or dairy factory – spread on the land. In addition, nutrients can be moved around the farm – from an
area used for growing silage to the area used to feed it out, from paddock to raceway, and within
paddocks in dung and urine patches. Nutrients are removed from the farm in stock sold on, products
(meat, milk, wool), crops sold or fed out off farm, and through processes such as nitrate
leaching, volatilization and phosphate run-off etc.
What is a nutrient budget?
A nutrient budget quantifies the amount of nutrients imported to and exported from a system. The
budget is considered in balance if inputs and outputs are equal. Nutrient budgets can be calculated at any
scale, such as a farm, a watershed, a state, or a country. The availability of data, as well as the scale of the
unit of interest, will determine which nutrient balance approach is most appropriate.
Types of Nutrient Budgets- There are three types of nutrient budgets:
farm-gate,
soil surface, and
soil system.
A) Farm-gate nutrient budget- Accounts for only how much nutrient is imported and how much
exported for the development of farm production. These nutrient inputs and outputs (e.g., animal
feed, fertilizers, crop, manure, and animal products) can be readily tracked. Hochmuth and Bennett
(2011) present an example of a farm-gate budget in their publication.
B) A soil surface nutrient budget- Considers all nutrients that enter the soil surface and leave the soil
through crop uptake. In the case of N, the total amount of manure or fertilizer N applied would be
adjusted to account for ammonia volatilization, since this N would not enter the soil surface. Also
accounts the nitrogen that has been losted in the field from the soil surface. In addition, the soil
surface budget includes estimates of nutrient inputs such as biological N-fixation and atmospheric
deposition.
C) A soil system budget- This is different kind of nutrient budget because all nutrient inputs and outputs
in a given area of interest are included in the budget. The soil system budget requires the use of
assumptions and estimations to account for nutrient transformations in the soil (e.g., immobilization,
mineralization) and nutrient export from the system (e.g., losses through runoff, leaching,
volatilization, and denitrification). Because a soil system budget relies on assumptions and estimates,
more uncertainty is associated with this type of budget compared with farm-gate or soil surface
budgets.
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Nitrogen cycle- Understanding the nitrogen cycle is important when considering how to create a nitrogen
budget. Nitrogen fertilizers are an irreplaceable part of agricultural production. However when nitrogen
added to an agricultural system, it becomes subject to all the transformations contained within the
nitrogen cycle. When all of the nitrogen applied to agricultural fields is not taken up by crops, the excess
reactive N can cause environmental problems, including groundwater nitrate contamination and
emissions of nitrous oxide, a potent green house gas. An increased understanding of the factors that will
affect transformations of nitrogen allows for better management for this important nutrient.

Phosphorus cycle- Phosphorus is often a limiting nutrient in crop production, and is fundamental for the
efficient use of nitrogen fertilizer. The main target for optimal crop production is to synchronize
phosphorus supply with crop plant requirements during critical stages of yield development. The
maximum uptake rate of phosphorus by plants occurs around flowering but its accumulation continues
until maturity. The amount of the P in the soil solution, and its proximity to the crop root, is decisive for
both crop growth rate and nitrogen efficiency (Wang et al., 2010).

SUMMARY
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A nutrient budget is a useful management tool that quantifies the amount of nutrients imported to and
exported from a system. The goal of nutrient budgeting is to farmers reduce the application of excess
amount of fertilizers while maintaining or increasing agricultural production or urban aesthetics. Having a
balanced nutrient budget for an agricultural or urban system helps avoid unnecessary production costs
and greatly reduces pollution potential from surplus nutrients.
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Biochar: A tool to improve soil health
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INTRODUCTION
Efficient use of crop residue-based amendment in soil is an important strategy to improve the soil
fertility and productivity. Annually 500 Mt crop residues are generated in India, out of which 141 Mt is
surplus. These residues are either partially utilized or un-utilized due to various constraints. Surplus and
unused crop residues when left unattended, often disrupt land preparation, crop establishment and early
crop growth, and therefore are typically burnt on farm which causes environmental problems and
substantial nutrient losses. For more effective management and disposal of the crop residues, their
conversion into biochar through thermo-chemical process (slow pyrolysis) is gaining importance as a
novel and economically alternative way of managing unusable and excess crop residues. Much of the
stimulus for this interest has come from research on the soils of the Amazon basin, known as Terra Preta
de Indio, that contain variable quantities of organic black carbon considered to be of anthropogenic
origin. Conversion of crop and on-site agroforestry residues to biochar and its soil application as an
amendment can turn the excess residues into a useful materiel for enhancing soil health and crop
productivity.
One of the major consequences of agricultural intensification are a transfer of carbon (C) to the
atmosphere in the form of carbon dioxide (CO2), thereby reducing ecosystem C pools. Agriculture
contributes 10–12% of the total global anthropogenic greenhouse gas emissions. To meet the challenges
of global climate change, greenhouse-gas emissions must be reduced. Diminishing increased levels of CO 2
in the atmosphere is the use of pyrolysis to convert biomass into biochar, which stabilizes the carbon (C)
that is then applied to soil. Biochar contains high concentrations of carbon that can be rather recalcitrant
to decomposition, so it may stably sequester carbon (Glaser et al., 2002). It can increase soil aeration
(Laird, 2008) and reduce soil emissions of N2O, a greenhouse gas (Spokas et al., 2009; Singh et al., 2010).
In addition biochar can improve agricultural productivity, particularly in low-fertility and degraded soils
where it can be especially useful to the world‟s poorest farmers; it reduces the losses of nutrients and
agricultural chemicals in run-off. It has increased crop yield through various mechanisms including
stimulation of beneficial soil microbes such as mycorrhizal fungi (Warnock et al., 2007).
What is biochar?
Biochar is a fine-grained, carbon-rich, porous product remaining after plant biomass has been subjected
to thermo-chemical conversion process (pyrolysis) at low temperatures (~350–600°C) in an environment
with little or no oxygen (Amonette and Joseph, 2009). Biochar is not a pure carbon, but rather mix of
carbon (C), hydrogen (H), oxygen (O), nitrogen (N), sulphur (S) and ash in different proportions (Masek,
2009). The central quality of biochar and char that makes it attractive as a soil amendment is its highly
porous structure, potentially responsible for improved water retention and increased soil surface area.
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Summary of pyrolysis processes in relation to their common feed stocks, typical products, and the applications
and uses of these products (Sohi et al., 2009)

CHARACTERISTICS OF BIOCHAR
Physical characterization
Pyrolysis temperature is the main regulating factor which governs surface area of biochar. It was
reported that increase in temperature from 400 to 900oC increased surface area of biochar from 120 to
460 m2/g (Day et al., 2005). The importance of temperature leads to the suggestion that biochar created
at low temperature may be suitable for controlling release of nutrients (Day et al., 2005).Increase in
pyrolysis temperature from 400oC to 600oC decreased the volatile and N component of biochar, while it
increased ash and fixed carbon content (Purakayasthaet al., 2012). Thus biochar prepared at 60oC had
wider C:N ratio making it more stable in soil. Purakayasthaet al. (2012) reported that the bulk density of
rice and wheat biochar prepared at 400oC was comparatively lower than the maize and pearl millet
biochar.
Chemical characterization
Biochar produced from different feed stock had pH ranged from 8.2-13.0. Invariably, total carbon
content of biochar increased with the increase in pyrolysis temperature .Total carbon content in biochar
materials produced from different feedstock varied from 33.0 to 82.4%. N and S compound tends to
volatize at a temperature above 200 and 375°C, respectively. So, biochar produced at higher temperature
shows depletion of N and S. High-temperature biochars (800°C) tend to have a higher pH, electrical
conductivity (EC), and extractable NO3-, while low-temperature biochars (350°C) have greater amounts of
extractable P, NH4 +, and phenols (De Luca et al., 2009).
Methods of Biochar Preparation
1) Heap Method
2) Drum Method
3) Stove Method
Method of Application of Biochar
1. By hand
2. Using a tractor propelled lime spreader
3. Deep banding of biochar in rhizosphere
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4. Mixing of biochar with composts & manures
5. Line trenching and backfilling
Effect of biochar on different soil properties
Factor
Cation exchange capacity
Fertilizer use efficiency
Liming agent
Soil moisture retention
Crop productivity
Methane emission
Nitrous oxide emissions
Bulk density
Mycorrhizal fungi
Biological nitrogen fixation

Impact
50% increase
10-30 % increase
1 point pH increase
Up to 18 % increase
20-120% increase
100% decrease
50 % decrease
Soil dependent
40 % increase
50-72% increase

Source
(Glaser et al. 2002)
(Gaunt and Cowie, 2009)
(Lehman and Rondon, 2006)
(Tryon, 1948)
(Lehman and Rondon, 2006)
(Rondonet al, 2005)
(Yanaiet al. 2007)
(Laird, 2008)
(Warnock et al. 2007)
(Lehman and Rondon, 2006)
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Iron an essential micronutrient: Deficiency, Soil Testing and its Fertilizers
Article id: 23031
Sachin Sharma and Ayush Bahuguna
Ph.D. Scholar
Department of Soil Science and Agricultural Chemistry, Ínstitute of Agricultural Sciences,
Banaras Hindu University, Varanasi (U.P) 221005, India
Eusèbe Gris, in 1844, showed that iron was essential for curing chlorosis in vines .Micronutrient iron
deficiency increases rapidly in Indian soils. Iron availability deals with basically pH.Testing of iron in soil
generally done by DTPA extractant. Fertilizers of iron available are FeEDDHA, FeEDTA, IronSulphate etc.
Iron Deficiency
The typical symptoms of iron deficiency in plants are chlorotic leaves. Often the veins remain green
whereas the laminae are yellow, and a fine reticulate pattern develops with the darker green veins
contrasting markedly with a lighter green or yellow background (Figure 1 ). In cereals, this shows up as
alternate yellow and green stripes (Figure 2). Iron deficiency causes marked changes in the ultrastructure
of chloroplasts, with thylakoid grana being absent under extreme deficiency and the chloroplasts being
smaller . As iron in older leaves, mainly located in chloroplasts, is not easily retranslocated as long as the
leaves are not senescent, the younger leaves tend to be more affected than the older leaves (Figure 3).

FIGURE 1 Iron-deficient cucumber (Cucumis sativus L.) plant.

FIGURE 2 Iron-deficient corn (Zea mays L.) plant.
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FIGURE 3 Iron-deficient pepper (Capsicum annuum L.) plant. The young leaves are yellow, and the older
leaves are more green.
Soil Testing for Iron
Because of the major impact of soil pH and bicarbonate content on the availability of iron to plants, it is
not common to test a soil for iron extractability. Tests of soil pH and lime content are much more valuable
in assessing where lime chlorosis is likely to occur.
Where testing of iron content is desired, early methods were based on determining the exchangeable
iron by extraction with ammonium acetate. Nowadays, soil iron is extracted by the use of a chelating
agent, in some cases EDDHA but more commonly DTPA (diethylenetriamine pentacetic acid). This
method, first proposed in 1967, is used for the analysis of zinc, iron, manganese, and copper in soils
together, and involves adding DPTA to a soil solution buffered at pH 7.3. The mixture contains CaCl 2 so
that any CaCO3 in the soil is not dissolved, with corresponding release of otherwise unavailable
micronutrients.
The micronutrients in the extract are measured by atomic absorption spectrometry, inductively coupled
plasma spectrometry, or neutron activation analysis.
Fertilizers for Iron
Formation of barely soluble iron hydroxides and oxides, particularly at high pH and in the presence of
bicarbonate ions in the rooting medium, immobilizes iron supplied as inorganic salts. One way round this
problem is to supply Fe(III) citrate, but this is photolabile. For these reasons the supply of iron in
hydroponic culture is usually as a chelate. This can be as either FeEDTA (ethylenediaminetetraacetate) or
FeEDDHA (ethylene diamine (di o-hydroxyphenyl) acetate). Both these chelates remain stable over a
range of pH values, particularly FeEDDHA, although the iron is readily available to the plants.
In terms of fertilizers for terrestrial plants, iron deficiency usually comes about because of alkaline
pH in the soil, and supply of iron salts to the soil would have no effect. Foliar application of Fe(II) sulfate
can be effective, typically as a 1% solution applied at regular intervals .
Where iron deficiency occurs in acid soils, supply of Fe(II) sulfate to the soil can be effective. Thus
in ornamental horticulture, azaleas and other acid-loving plants benefit from application of this salt.
However, in the field, supply to citrus trees on acid soils is not effective as other ions, particularly copper,
interfere with the availability of iron . Application of iron can be made as FeEDTA or FeEDDHA, but the
stability of FeEDTA at least is not high in calcareous soils .FeEDDHA and FeDTPA are the only commercially
available iron chelates for soil application because of their stability at high pH.
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Iron Sulphate
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Vegetables as panacea for human ailments through nutraceuticals
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Vegetables have long been identified as ideal source of nutrient provider as compared to fruits and
cereals. However, attraction of the modern society towards junk food, malnutrition and other health
problems such as obesity and occurrence of lifestyle diseases have put up a challenge to search for
alternatives medicines. In this scenario the role of vegetables as source of nutraceuticals have made it
possible with their wide range of compounds and phytochemicals and as a panacea for various
ailments.
INTRODUCTION
Vegetables are cheaper sources of wide range of vitamins, minerals, carbohydrates and fibres and play a
key role in controlling malnutrition. They are known as protective food as they shield us from various
diseases. Besides vitamins and minerals, vegetables are contributors of bioactive compounds such as
anthocyanins, carotenoids, flavonoids, polyphenolics etc. These compounds act as scavengers by
removing the free radicals through their antioxidant activity and minimise the disease occurrence. Such
compounds are grouped under the term nutraceuticals. "Nutraceuticals" term was coined in 1989 by Dr
Stephen De Felice encompassing the terms "Nutrition" and "Pharmaceutical"(Hamid et al., 2014; Singh
and Devi, 2015). It gained prominence in Europe wherein diet was rated over exercise or hereditary
factors. The product is available as isolated nutrients, herbal products, dietary supplements, sports drinks,
genetically engineered vegetables and processed products viz., Juices, Soups.
Importance of nutraceuticals
Inclusion of nutraceuticals in our dietary pattern is relevant in our modern lifestyle as people are
getting accustomed to junk food leading to improper nutrition. On the contrary consumption of vegetable
is less as per mandatory requirements in spite of the secured vegetable production and its availability.
Such food habits has contributed to obesity and cardiac problems in the population. As the medical
expenses increase due to treatment of emerging lifestyle diseases, consumers are seeking alternate
therapy through use of various nutraceuticals compounds. Such nutraceuticals play a major role as it can
help in achieving nutritional security in the country and can also aid us in overcoming malnutrition in
children and the poor community. In vegetable crops, numerous compounds have been identified with
functional qualities by various research workers. These phytochemicals viz., lycopene in tomatoes,
curcumin in turmeric, gingerol in ginger, organosulphur compounds in allium species, omega-3fatty acids
in cucurbitaceous vegetable seeds etc., are extracted by sustainable and cost effective means.
Nutraceuticals are the new generation class of natural products that has erased differences
between allopathy medicine and the food (Adelaja and Schilling, 1999). According to Assocham
knowledge report 2018, Indian nutraceuticals market is expected to rise from $ 4 billion in 2017 to $18
billion in 2025. Recent scientific analysis based on nutrition and medical facts had proved nutraceuticals
to be potentially prominent (Dillard and German, 2000). Although demerits viz., locally made nutritional
supplements, presence of adulterants, low quality herbs, microorganism count, fatty acids are a cause of
concern however scientists are focussing more on the positive attributes viz., disease prevention and
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health benefits. Nutraceuticals have been exploited by multinationals through wide range of products
spurting from the food and confectionary, the herbal and dietary supplement market, pharmaceutical
industry etc. These alleviate pain, heal and cure most of the disorders viz., pain killers depression, viral
upper respiratory tract infection, osteoporosis, digestion, diabetes, insomnia/apnea/ narcolepsy, blood
pressure, cholesterol and prevention of certain cancers (Pandey et al., 2010).
Scope of nutraceuticals
Researchers have identified numerous compounds in vegetable crops with functional qualities and
research identifying complex benefits of phytochemicals is in progress viz., lycopene in tomatoes,
curcumin in turmeric, gingerol in ginger, organosulphur compounds in allium spp, omega-3fatty acids in
cucurbitaceous vegetable seeds. In general allium vegetables are richer sources of nutraceuticals viz., allyl
sulphides and quercetins ranging from 74.6 -107.42 mg/ 100g fresh weight. It offers resistance against
various allergies viz., inflammation, congestion, swollen eyes, nausea, fatigue, skin rashes etc., Cole crops
are sources of sulphorophane, isothiocyanates and thiols. These compounds offer protection against
cancer and block initiation of tumours. Solanaceous vegetables containing Vitamin C, capsaicin and
lycopene enhance resistance against X-ray irradiation and offers low risk of cardiovascular diseases.
Apiaceous vegetables contain carotenoids and pthallides with anti-angina, anti-platelet and antithrombosis properties whereas leguminous vegetables viz., Beans are richer sources of flavonoids with
anti-inflammatory, anti-mutagenic and anti- carcinogenic properties.
Colour of the vegetables are indicators of the particular compounds present in it. It is
recommended that our diet should encompass more dark coloured vegetables as these are having more
ORAC units (Oxygen Radical Absorption Capacity). According to Prior et al., (1999) our diet should contain
3000-5000 ORAC units to have a significant effect on plasma and tissue antioxidant capacity and thus
aiding disease resistance. Blue and purple coloured vegetables viz., brinjal (390 ORAC units) , asparagus,
purple cabbage, carrot etc., are good source of anthocyanins, lutein, flavanoids etc., They boost the
immune system, improve calcium and other mineral absorption, reduce tumour growth. Green colour
vegetables having more cholorophyll content viz., amaranthus, broccoli (890 ORAC units), bittergourd,
chilli, fenugreek, kale (1770 ORAC units), spinach (1260 ORAC units) etc., indicate the richness of beta
carotene, vitamin B complex, C, E, calcium, iron, phosphorus and fiber. Yellow and orange vegetables such
as corn, carrot, capsicum, sweet potatoes, squash are abundant in pigments like lutein, zeaxanthin and
carotenoids etc., encourage alkaline balance, healthy bone formation, reduced risk of prostrate cancer
and reduce age related macula degeneration. It is believed that carotenoid acts as an antioxidant that can
repair damaged cells in the eye so that it can prevent the occurrence of night blindness and cataracts. Red
coloured vegetables viz., tomato, red cabbage carrot etc., shows the presence of anthocyanins and
lycopene content, which are useful to prevent infections, bladder cancer and body dementia. Black
coloured carrot are also rich source of anthocyanins, effective against Alzheimer’s disease and cancers
whereas black coloured radishes are used in prevention of cholesterol gallstones. The white coloured
vegetables viz., garlic, radish, onion (450 ORAC units), cauliflower, potatoes are sources of vitamin C and
fiber that aid in the bowel movement and are believed to impart resistance to the body against various
diseases. Consumption of high ORAC vegetables may thus slow the aging process in both body and brain.
CONCLUSION
The role of nutraceuticals through vegetables by improving human health has been proved by
virtue of various scientific tests and may prove beneficial to humankind as a panacea for most of disease
in humankind.
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Milk and milk products are the rich consortium of various components having both nutritional and
therapeutic attributes. Conjugated Linoleic Acid (CLA) is one such lipid component of milk being
extensively studied for enhacing health attributes. Therefore, CLA is gaining the attention of
researchers and industrialists. CLA is an isomeric form of linoleic acid, an essential fatty acid. In fact,
milk and tissue fat of ruminants are the storehouses of CLA compared with other foods. Amongst many
isomers of CLA, rumenic acid (cis-9, trans-11 isomer) is the principal form. CLA is produced by the partial
ruminal bio-hydrogenation of linoleic acid or synthesized endogenously in the mammary tissues and
subsequently transferred to milk. The mammary synthesis of CLA may contribute to 70 to 80% of the
total CLA found in milk.
INTRODUCTION
Nowadays, food nutrients of natural origin are gaining importance due to their health benefits
coupled with the history of safe usage. Conjugated linoleic acid (CLA) is one such type of nutrient that has
widely reported for their anti-tumor(Igal, 2011),anti-inflammatory (Lee et al. 2009), anti-obese effect
(Druartet al., 2014),immune system modulation (Albers et al., 2003), anti-atherosclerosis (Lee and Vanden
Heuvel, 2010), and anti-diabetic (Moloney et al., 2007) effects. Structurally, it is an isomer of essential fatty
acid, linoleic acid (C18:2). Although CLA is found in many foods, milk and milk products from ruminants
were considered to be the paramount sources. CLA is a mixture of positional and geometric (cis, cis; cis,
trans; trans, cis or trans, trans) isomers of linoleic acid (9cis, 12cis-18:2). CLA may either contains a double
bond at the positions 8 and 10, 9 and 11, 10 and 12 or 11 and 13, which are adjacent to each other (C=CC=C) without intermediate methylene groups unlike linoleic acid (C=C-CH2-C=C). For the first time 9cis,
11trans isomer of CLA was identified in ruminant milk fat by Parodi (1999), and then named as “rumenic
acid”. Later, it was confirmed that 9cis,11trans-CLA is the predominant isomer in milk fat (75-90% of the
total CLA), followed by 10trans, 12cis-CLA; trace amounts of other isomers (9trans, 11trans; 7trans, 9cis)
have been also found. Naturally, CLA has been reported to have a total of 54 possible isomers of CLA
(Delmonteet al., 2004), however, over 20 of them have been identified (Bernaset al., 2002). The cis9,trans-11 and trans10,cis-12isomers were reported to be the most abundant and bioactive CLA isomers
(Parizaet al., 2001). Amongst, cis-9,trans-11-octadecadienoic acid is well known for its positive influence
on health and yet it has widely characterized. In addition, the trans-10,cis-12 has also been considered as
an important bioactive agent (Soelet al., 2007) for prevention of cell proliferation of cancer cells ( Lee et
al., 2006) and as a factor responsible for lowering of body fat (Rosberg-Cody et al., 2007).
Discovery of conjugated linoleic acid
For the very first time, Booth et al., (1935) reported the conjugated unsaturated fatty acids in milk
of cows grazing in the pasture land during summer month has increased absorption in the ultraviolet
region of 230 nm. Later, in 1979, Pariza and colleagues suggested the presence of the carcinogenic
component in the grilled beef and further after some years, they found the anti-mutagenic activity
compounds in meat extracts. Such compounds, unlike the mutagenic factors, which are formed during
cooking, were present regardless of the cooking process (Hargraves and Pariza, 1983). Later, Hargraves
and Pariza demonstrated that these components in the extract from beef could inhibit tumor progression
127

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

in epithelial cells of mice. These anti-mutagenic components of meat lipids were isolated and
characterized by the use of spectrophotometry and chromatography techniques by Ha et al. (1987). The
authors then discovered the existence of four isomers of linoleic acid derivatives, and each contained a
conjugated double bond system, being named as conjugated linoleic acids (CLAs).
Biosynthesis of CLA
The presence of cis-9, trans-11 CLA in the food derived from the ruminant animal products, add
uniqueness to their physiological characteristics (Bauman et al., 2000). As shown in Figure 1.0, cis-9,
trans-11 CLA is de novo synthesized from trans-11 vaccenic acid (TVA) in the mammary gland (Kay et al.,
2004), while additional cis-9, trans-11 CLA is derived from the rumen (Bauman et al., 2000). In the
mammary gland, Stearoyl-CoA desaturase enzyme plays a critical role in the synthesis of cis-9, trans-11
CLA from TVA (Kay et al., 2004).
Food sources of CLA
The uniqueness of the milk fat reflects in their fatty acid profile. To date, more than 400 different
fatty acids have been detected in milk fat, their carbon length varies from 2 to 28 that includes saturated,
monounsaturated, and polyunsaturated fatty acids of either cis and/or trans, branched and/or linear
(Collombet al., 2000). Dairy products and beef are the significant sources of CLA, also found in smaller
quantities in swine, poultry and vegetable oil (Huret al., 2007). The presence of CLA in milk fat has been
known for years, but its exact composition was unknown until it was recognized as bioactive in human
biochemistry and different disease processes, such as cancer (Ledoux et al., 2005). CLA content in milk
and meat products is shown in Table 1.0. The concentration of CLA in milk products range from 2.9 to 8.2
mg/g fat, and the cis-9, trans-11 isomer is in between 73 and 93% of the total CLA (Kelly, 2001). However,
CLA content in milk and milk product is influenced by a number of factors like diet, season, breed, species,
processing conditions and storage. Health benefits of CLA is presented pictorially in Figure 2.0.
CONCLUSION
The evidence for the potential health benefits of CLA has grown with days. Hence, in recent days,
consumers are more conscious of the abundant sources of CLA so as to meet their RDA. In this regard,
consumers have milk lipids as a better choice of the potential source of CLA than other food sources.
However further research is needed to demonstrate dosage of CLA required to get the health benefits.
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Figure 1.0 Biosynthesis of conjugated lionoleic acid

Figure 2.0 Health benefits of conjugated linoleic acid
Table 1.0: Conjugated linoleic acid content in milk and meat products.
Source
Concentration References
mg/g fat
Milk
5.2
Khanalet al. (2005)
Cheddar cheese
4.7
Khanalet al. (2005)
Mozzarella cheese
4.9
Chin et al. (1992)
Condensed milk
7.0
Chin et al. (1992)
Yoghurt
2.8-4.8
Rainer and Heis (2004)
Butter
6.1
Parodi (1999)
Butter (Winter)
4.5
Ledoux et al. (2005)
Butter (Summer)
8.0
Collombet al. (2006)
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Ice-cream
Ground beef
Lamb
Pork
Chicken
Salmon
Ground turkey

5.8
3.6
4.3
5.6
0.6
0.9
0.3
2.5
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Collombet al. (2006)
Chin et al. (1992)

Chin et al. (1992)
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Donkey Milk: A potential alternative to cow milk for human subjects with
cow milk allergy
Article id: 23034
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Milk is the first food for human life, breast milk takes the credit being the best source for infants. In
certain cases, due to some physiological conditions mothers may not able to secrete milk for infants,
meanwhile, some infants and children are allergic to cow milk protein. The therapeutic strategy for
children with cow’s milk allergy (CMA) consists of the elimination of cow’s milk (CM) from their diet.
Therefore, milk from different sources resembling compositional similarity to human milk is the only
alternative in such rare conditions. Donkey’s milk (DM) composition resembles that of human milk
rather than dairy animals (e.g., cow, buffalo, sheep, goat, and camel), and to be an adequate
alternative to infants and children’s. Perhaps, this might be the sole reason for donkey milk to become a
substantial area for research in the scientific community.
INTRODUCTION
Milk is a biological secretion by the mammary glands of all mammals. Being a rich consortium of
nutrients, it is secreted to serve the nutritional demand of the neonates and also to provide passive
immunity to their newborn. Breast milk is the only best food for infants to meet their nutritional
requirements for adequate growth and development. Due to the modern lifestyle conditions and medical
complications, some mothers are unable to secrete enough milk to their infants. Hence it becomes
essential to provide a suitable alternative to breast milk. Widely cow milk takes pride as a human milk
substitute and cow’s milk (CM) based formulas are largely used. Nevertheless, some infants and children
are allergic to cow milk protein (CMP). CMP allergy is an abnormal immunological response in some
individuals if they ingested with cow milk protein. α- casein and ß-casein are the main allergens in cow
milk besides ß- lactoglobulin. CMP may either trigger Ig-E mediated (usually observed within 30 minutes
of ingestion) or delayed non-IgE mediated (consequences will start hours–days after ingestion) reaction in
immune sensitive infants and children. It affects 2–7% of children less than 6 months of age and
decreases to 0.1–0.5% as they attain adulthood (Polidori &Vincenzetti, 2013). The only strategy to come
out of the allergy is to eliminate the cow milk from the diet. However milk constitutes an utmost source
of the nutrients till the age of two, it should not be skipped from the diet. The alternate strategy is to use
the milk from other mammalian species. Donkey’s milk offers nutritional similarity with human milk
compared to other dairy animals, hence donkey milk can be used as a substitute for infants and children
suffering from cow milk protein allergy.
Composition of Donkey milk
Although human and donkey are not having any phylogenetic similarity, DM and HM shares similarity in
their macro-nutrients composition. The protein fractions of DM are more similar to HM than CM and
casein content is much lower in DM than CM, which explains the lesser allergic properties of DM and its
better digestibility (Vincenzetti, 2014). The lactose content of DM is higher than CM (Table 1), adds to
good digestibility and enhances the calcium absorption. The fat content of DM is comparatively low,
which may not provide sufficient energy to infants and must be supplemented with lipids. The high
content of lysozymes coupled with the lactoferrin, immunoglobulin, and lactoperoxidase confer
immunoregulatory, antimicrobial, and antitumor effects.
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Table 1.0 Chemical composition of Donkey milk (Guo et al., 2007)
Constituents (%)
Human milk
Donkey milk
Total soilds
11.7-12.9
8.8-11.7
Total Protein
0.9-1.7
1.5-1.8
Casein
0.32-0.42
0.64-1.03
Whey protein
0.68-0.83
0.49-0.80
Fat
3.4-4.0
0.3-1.8
Ash
0.2-0.3
0.3-0.5
pH
7.0-7.5
7.0-7.2
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Bovine milk
12.5-13.0
3.1-3.8
2.48-2.80
0.55-0.77
3.5-3.9
0.7-0.8
6.6-6.8

Therapeutic attributes of donkey milk
The unique composition of DM, as reported by scientists offers the functional attributes to DM. The
various nutraceutical property of DM is shown in Figure 1. The hypoallergenic attribute of DM is
conferred by the low total protein content and the low ratio of caseins to whey protein. Several studies
on DM reveals that proteins (especially casein components) of DM are more closely liked with the human
homologues compared to CM protein. The presence of the lysozyme, lactoferrin, lactoperoxidase, and
bioactive peptides generated during digestion explains the antimicrobial properties of DM against the
broad spectrum of pathogenic microorganisms and also controls the gastrointestinal infections. The antihypertensive effect of DM is attributed to ACE inhibitory peptides derived from DM protein. Mineral and
vitamin content has been related to the anti-aging process. Higher vitamin C (four times higher than cow
milk) content offers protective action against degenerative diseases that might occur because of
oxidative.
Superiority of Donkey milk over ruminants milk
a. Compositional similarity with human milk
b. Better digestibility and higher tolerability by infants with cow milk protein allergy
c. Healthier impact of bioactive component on infant metabolism compared to cow milk
d. Similar metabolites profile between human and donkey milk in contrast with cow milk based
formula.
CONCLUSION
Donkey milk has got compositional similarity with human milk. It can be used as a safe alternative in
formulating infant formula and baby foods to serve the infants and children suffering from cow milk
protein allergy. It must be supplemented with lipid source since DM contains less fat content otherwise it
may not provide sufficient energy to infants.
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Figure 1.0: Therapeutic attributes of Donkey milk (Aspriet al., 2016)
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INTRODUCTION
Sesame originated from South West Africa and is botanically belongs to family Pedaliaceae. The
plants in the genus Sesamum produce unique antioxidants not found in other edible oils that allow
sesame oil to resist oxidative rancidity. These antioxidants contribute to its reputation for yielding high
quality oil. The edible part of the crop (seed) has been used for many centuries as source of oil, protein,
vitamins and minerals for people as well as in animal feed. In India, sesame ranks third in terms of total
oilseed area and fourth in terms of total oilseed production. India is the world’s largest producer of
sesame with the maximum production from the largest area and highest export of sesame in the world.
The total area of sesame in India during the year 2013-2014 was 16.79 lakh ha and total production was
7.15 lakh tones with the productivity of 426 kg ha-1 (Anonymous, 2014). The main purpose of the
production of sesame seed oil not only earning high product quality is better, but also revealing sesame
plants treated with different concentrations of SA could tolerant drought stress.
Salicylic acid (SA) is a phenolic phytohormone (Fig. 1) which, despite its broad distribution in plants
and it is naturally occurring plant hormone acting as an important signaling molecule adds to tolerance
against abiotic stresses. It plays a vital role in plant growth and development, ion uptake and transport.
Salicylic acid also involved in endogenous signaling to trigger plant defense against pathogens. Salicylic
acid could be attributed to an increased carbon dioxide assimilation and photosynthetic rate and
increased mineral uptake by the stressed plant under salicylic acid treatment. The promoting effect of
salicylic acid on the leaf area was attributed to its important roles on activating cell division and the
biosynthesis of organic foods.

Fig. 1: Structure of Salicylic acid
Salicylic acid is a growth regulator which participates in the regulation of physiological processes in plants.
It stimulates flowering in a range of plants, increases flower life, controls ion uptake by roots and
stomatal conductivity. The enhancing effect of salicylic acid on the availability and movement of nutrients
could result in stimulating different nutrients in the leaves. Salicylic acid induce flowering by acting as a
chelating agent and directly related to yield and productivity of plants (Vazirimehr and Rigi, 2014).
Siddagangammaet al. (2018) reported that the terminal bud nipping at 35 DAS and 100 ppm spray
of salicylic acid at 35 and 50 DAS were recorded higher growth, yield and yield attributing characters viz.,
number of branches plant-1, dry matter accumulation plant-1, number of flowers plant-1, number of
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capsules plant-1, grain yield plant-1, test weight and seed yield (kg ha-1) but the plant height was higher in
no terminal bud nipping and no salicylic acid spray. GMR, NMR and B:C ratio were significantly more in
the treatments of terminal bud nipping at 35 DAS (2.48) and 100 ppm spray of salicylic acid at 35 and 50
DAS (2.71).
CONCLUSION
Salicylic acid is considered as a potent plant hormone because of its diverse regulatory roles in
plant metabolism. It is well established fact that salicylic acid potentially generates a wide array of
metabolic responses in plants and also affects the photosynthetic parameters which enhance plant
growth and yield as there is evidence that this hormone regulates processes such as vegetative growth,
photosynthesis, respiration, flower formation and seed production, ion uptake and transport. The
exogenous foliar application of salicylic acid on sesame crop accelerates the leaf area, dry matter
production, crop growth rate and yield of the crop and also it reduce adverse effects of drought stress.
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Vegetative propagation in Soursop (Annona muricataL.) to boost production
Article id: 23036
S. Velmurugan
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INTRODUCTION
Soursop, botanically called as Annona muricata, is a small evergreen tree which produces largest
fruits in Annonaceae family. It was domesticated in lowlands of South America as a garden plant. The
soursop is an important humid tropical fruit tree that contributes much to the wider economic growth in
some of the tropical countries viz., tropical America, Australia, Africa and Malaysia. It is cultivated in
several countries including Angola, Brazil, Colombia, India, Mexico, Panama, Peru, Puerto Rico, Venezuela,
Sri Lanka, Cuba, Jamaica, Trinidad and Tobago, Dominican Republic, Haiti, Costa Rica, El Salvador,
Guatemala, Honduras, Nicaragua, Belize Bolivia, Ecuador, Republic of Congo, Ghana and Madagascar
(Arkcoll, 1990).Soursop is an important medicinal plant on which the fruits, leaves, roots and barks are
used as medicine.
Soursop fruits are occasionally consumed fresh or more commonly made in to juices and ice
creams (Pinto, 2006) or sherbets (Popenoe, 1974). In laboratory studies, soursop extracts can kill some
types of liver cancer cells that are resistant to particular chemotherapy drugs. Wide varieties of products
have been developed and are available for cancer treatment. Research is on-going in these areas and
although there have been some promising results, further research is necessary (ICUS, 2002). Soursop is
commonly propagated by seeds which produces seedlings with variability as a result of cross-pollination.
To overcome these problems, an attempt is made through vegetative propagation by asexual methods
viz., grafting and budding. Vegetative propagation by grafting requires suitable rootstocks, scion shoots
and environmental conditions to improve the success percentage. To raise seedling rootstocks, seed
germination is also critical because of the hard seed coat and seedlings are often subject to high mortality
rates.
Effect of rootstocks and precuring days on grafting
In grafting, selection of rootstocks is an important factor for multiplying the plants in large scale.
The rootstocks play pivotal role in the success of grafting especially with softwood grafting in many
horticultural crops. Sawke (1992) opined that the success and survival percentage varies with the
rootstocks were grafted. In the present study, four different rootstocks viz., Annona reticulata, A.
squamosa, A. cherimolaand A. muricata were compared for the success and survival percentage and
other related growth traits.
The minimum days required for sprouting was lesser in A. muricata grafted on
A. reticulata with 10 days precured scion. The least time consumed for sprouting may be due to the
abundant supply of carbohydrates and defoliation, which initiates bud activation and is in a position to
sprout early. Further high rainfall, favourable climatic conditions and active growth stage were
responsible for lesser time taken for bud sprout. This is supported by the findings of Singh and Srivasta
(1980), Chakrabarty and Sadhu (1989), Kumar etal. (2006) and in the softwood grafting of mango.
In the present study, the highest success percentage was recorded in
A. muricatagrafted on A. muricata, which was closely followed by A. muricataon
A. squamosa rootstocks with seven days precured scion. The highest success percentage was due to the
compatible graft union for the formation of callus tissue in the area of both rootstock and scion
(Hartmann and Kester, 2002), and also the combined effect of rootstocks and precuring (defoliation)
levels. The defoliation of scion shoots is important that causes an immediate rise in sucrose content of
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phloem sap of the shoots. This helps in movement of solutes towards the apex of the shoots, thereby
resulting in initiation of higher meristamatic activity at the bud level. This condition helps in better sap
flow and good callus formation due to stimulation of cambium division favouring better graft union. This
was in accordance with the results of Singh et al. (1978) andDhakal and Honda (1987) in mango and
Ghosh et al, (2004) in custard apple, Shashi et al. (2012) in guava.
Among the four different rootstocks, the highest survival percentage was found when grafting
operation was done with the scion of A. muricataon A. muricatarootstock. This might be due to the
optimum nutrient and hormonal status of precured scions as well as good callusing capability of A.
muricataas rootstock. The lowest survival percentage was due to different length of scion sticks that
delayed the formation of live parenchyma cells and congenial climatic conditions which encourage early
contact of cambium layers of stock and scion resulting in early callus formation and initiation of
subsequent growth. The survival ratio of the grafts is related to the different aspects concerning plant
growth phase. Such varietal influence on graft survivability has been also proved by Taydeet al. (1981) in
mango, Bhadra (2012) in Carambola, Chakrabarty et al. (1983), Kulkarni (1990) in custard apple and
Gaonkar (1998) in jackfruit were also recorded similar results of survival percentage.
Highest sprout length, number of laterals and number of leaves were obtained in A.
muricatagrafted on A. muricata. This might be due to the longer period of active growth in meristamatic
cells coupled with better physiological processes like photosynthesis and lower respiration, and higher
level of nutrients in scion shoots, favourable temperature and humidity during monsoon period which
helped faster growth (linear and radial growth) which acts positively on rootstock and scion shoot. This
can also be correlated to higher cell activity and early sprouting which are responsible for higher number
of leaves and shoot length. This is in agreement with the findings of Jose and Valasalakumari (1991) in
Jackfruit and Nahid et al. (2012) in guava.
The number sprouts were observed to be highest in A. muricatagraftedon
A. muricata.It might be due to the active growth of scion and the scion sticks contain more number of bud
eyes which are activated to sprout. These observations are in agreement with the findings of Shashi et al.
(2012) in guava in terms of sprout production.
Effect of rootstocks and precuring days on budded plants
This experiment was conducted to find out ideal rootstocks to get highest success rate of budding
in Soursop. Patch budding was carried out on different rootstocks and precuring levels.
Lesser number of days taken for bud break (24.33 days) was noticed in
A. muricata budded on A. muricata compared to all other treatments. This might be due to the favourable
rootstocks, precuring effects and congenial climatic conditions, which encourage early contact of
cambium layers of stock and scion resulting in early callus formation and initiation of subsequent growth.
In general, callus proliferation is essential for a successful bud union, which occurs most readily at the
time of September and during bud break in spring. These observations are in agreement with the findings
of Singh and Parmar (1998) in aonla.
The success percentage of budded plants was highest (73.33 %) in A. muricata budded on A.
muricata. This might be because of the adaptable rootstocks, favourable temperature and relative
humidity by activating the cambium cells during early monsoon. The new callus tissue arising out of the
cambial region is composed of thin walled turgid cells, which can easily be desiccated and dies off. In such
situations, relative humidity can protect such cells in the cambial region of the bud union. Lowest success
percentage was due to the larger bark area and less cambium layers. Kelaskaret al. (1993) in jackfruit also
registered similar results.
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The highest survival percentage of budded plants was recorded in A. muricatabudded on A.
muricata. It might be due to the variation among the plant species and cultivars in their ability to grafting
/ budding. Further, this is probably related to their ability in producing callus, parenchyma and to
differentiate the vascular systems with respect to the prevailing season of operation, which might
ultimately affect the bud-sprouting. The survival percentage of the buds is related to the different aspects
concerning plant growth phase. Kelaskaret al. (1993) in jackfruit; Singh and Srivastava (1962) registered
similar results.
The number of leaves and sprout length (Fig. 8) were observed at 40, 60 and 90 days after
budding. The number of leaves was highest and the sprout length was gradually increased in A.
muricatabudded on A. muricata, whereas the lowest number of leaves was found in A. muricata budded
on A. reticulata. It might be due to the higher amount of food materials stored in bud sticks that activates
early sprouting of buds. Similar observations were observed by Singh and Parmar (1998) in aonla, Oliveira
et al. (2004) and Nafeez et al. (2007) in citrus.
Comparative performance of grafted and budded plants of A. muricata
The comparative performances of grafted and budded plants revealed that the highest success
percentage (63.89 / 83.33) was observed in grafting / budding respectively when done with A. muricataon
A. muricata. This might be due to the combined effects of rootstocks, precuring days and favourable
climatic conditions which encourage early contact of cambium layers of stock and scion resulting in early
callus formation and initiation of subsequent growth. A reason for highest success percentage is due to
presence of enough carbohydrates and other food materials in the scion and rootstock. The accumulated
food material is mobilized for new growth which in turn increases meristamatic activity in the scion. The
highest success percentage of grafted / budded plants might be because of the age of rootstock, closer
cambium contact, early callus formation and most favourable climatic conditions prevailed during the
period under observation. These findings are also in the line with share of Pereira et al. (2004) in mango.
The highest survival percentage of Annona grafted and budded plants are influenced by the
rootstocks, precuring days and climatic conditions. Significantly maximum survival percentage of grafting
and budding (58.33 / 76.38 respectively) was recorded in soursop propagules. It might be due to the
larger bark area and more cambium layers which came into contact in patch budding than softwood
grafting. Besides these rootstocks, precuring effects and environmental factors, the final survival of
propagules was influenced by the method of propagation. This might be due to the variation among the
plant species and cultivars during their ability to grafting / budding to produce callus parenchyma, and
differentiate a vascular system across the callus bridge. The results obtained in softwood grafting and
patch budding are in agreement with the results reported by Kelaskaret al. (1993).
After 90 days of grating / budding, the rootstocks and precuring effects influenced the production
of more number of leaves, greater sprout length and length and breadth of largest leaf in grafting /
budding done with A. muricataon A. muricata. The grafted plants had more number of leaves and greater
sprout length and length and breadth of largest leaf when compared to budded plants in all the
treatments. This might be due to the length of scion sticks with their accumulated food materials that
activates early sprouting and enhanced sprout length with maximum number of leaves. On the other
hand, in budding only a single bud is used which has with lesser amount of stored food materials, which
resulted in longer time for sprouting and slower rate of sprout length with lesser number of leaves. These
observations are in agreement with the findings of Shinde et al. (2010) in jamun,.
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Nano fertilizers is a new way to increase nutrients use efficiency in crop production
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INTRODUCTION
Nano fertilizers are the important tools in agriculture to improve crop growth, yield and quality
parameters with increase nutrient use efficiency, reduce wastage of fertilizers and cost of cultivation.
Nano-fertilizers are very effective for precise nutrient management in precision agriculture with matching
the crop growth stage for nutrient and may provide nutrient throughout the crop growth period. Nanofertilizers increase crop growth up to optimum concentrations further increase in concentration may
inhibit the crop growth due to the toxicity of nutrient.
Nano-fertilizers provide more surface area for different metabolic reactions in the plant which
increase rate of photosynthesis and produce more dry matter and yield of the crop. It is also prevent
plant from different biotic and abiotic stress. Because of the limitation in arable lands and water
resources, the development of agriculture sector is only possible by increasing of resources use efficiency
with the minimum damage to production bed through effective use of modern technologies. Among
these, nanotechnology has the potential to revolutionize the agricultural systems, biomedicine,
environmental engineering, safety and security, water resources, energy conversion, and numerous other
areas.
Nanostructures formulation through mechanisms such as targeted delivery or slow/controlled
release mechanisms and conditional release, could release their active ingredients in responding to
environmental triggers and biological demands more precisely. Studies show that the use of nanofertilizers causes an increase in nutrients use efficiency, reduces soil toxicity, minimizes the potential
negative effects associated with over dosage and reduces the frequency of the application. Hence,
nanotechnology has a high potential for achieving sustainable agriculture, especially in developing
countries.
Challenges & Solutions of present agricultural practices:
Present agriculture is generally chemically intensive where using more doses of chemicals for
insect, disease, weeds and nutrient management to get maximum production per unit area without
caring about natural resources and ecosystems. In present agriculture fertilizer contributes to the tune of
50% of the agricultural production but increasing use higher doses of fertilizers does not guarantee to
improved crop yield but it leads several problems like degradation of soil and pollution of surface and
underground water resources. Solution: Increase the fertilizer nutrient use efficiency and reduce doses.
According to, reported that fertilizer alone contributed 50% in crop production. High transportation cost
of fertilizers due to require in large quantity.
Solution: Decrease the application rate of fertilizers. More wastes of fertilizers material by using over
doses in crop production. Solution: Value-addition to traditional fertilizers and reduce doses per unit area.
Multi nutrient deficiency in the soils. Solution: combine application of macro and micronutrient sources.
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What is nano fertilizer?
Nano-fertilizers “Nano fertilizers are synthesized or modified form of traditional fertilizers,
fertilizers bulk materials or extracted from different vegetative or reproductive parts of the plant by
different chemical, physical, mechanical or biological methods with the help of nanotechnology used to
improve soil fertility, productivity and quality of agricultural produces. Nanoparticles can made from fully
bulk materials. At nano scale physical and chemical properties are differ than bulk material. Rock
phosphate if use as nano form it may increase availability of phosphorus to the plant because direct
application of rock phosphate nano particles on the crop may prevent fixation in the soil similarly there is
no silicic acid, iron and calcium for fixation of the phosphorus hence it increase phosphorus availability to
the crop plants.
Advantages of nano fertilizers over traditional fertilizers:
Nano fertilizers are advantageous over conventional fertilizers as they increase soil fertility yield
and quality parameters of the crop, they are nontoxic and less harmful to environment and humans, they
minimize cost and maximize profit. Nano particles increase nutrients use efficiency and minimizing the
costs of environment protection. Enhance plants growth by resisting diseases and improving stability of
the plants by anti-bending and deeper rooting of crops.
Nano fertilizers and their roles:
Fertilizers have an axial role in enhancing the food production in developing countries especially
after the introduction of high yielding and fertilizer responsive crop varieties. In spite of this, it is known
that yields of many crops have begun to depression as a result of imbalanced fertilization and decrease in
soil organic matter. Moreover, excessive applications of nitrogen and phosphorus fertilizers affect the
groundwater and also lead to eutrophication in aquatic ecosystems. Such cases along with the fact that
the fertilizer use efficiency is about 20-50 percent for nitrogen and 10-25 percent for phosphorus
fertilizers implies that food production will have to be much more efficient than ever before. According to
Royal Society, "Nanotechnologies are the design, characterization, production and application of
structures, devices and systems by controlling shape and size at nanometer scale”. Nowadays,
nanotechnology is progressively moved away from the experimental into the practical areas. For example,
the development of slow/controlled release fertilizers, conditional release of pesticides and herbicides,
on the basis of nanotechnology has become critically important for promoting the development of
environment friendly and sustainable agriculture. Indeed, nanotechnology has provided the feasibility of
exploiting nanoscale or nanostructured materials as fertilizer carriers or controlled-release vectors for
building of so-called “smart fertilizer” as new facilities to enhancenutrient use efficiency and reduce costs
of environmental protection.
Encapsulation of fertilizers within a nanoparticle is one of these new facilities which are done in
three ways a) the nutrient can be encapsulated inside nanoporous materials, b) coated with thin polymer
film, or c)delivered as particle or emulsions of nanoscales dimensions. In addition, nanofertilizers will
combine nanodevices in order to synchronize the release of fertilizer-N and -P with their uptake by crops,
sopreventing undesirable nutrient losses to soil, water and air via direct internalization by crops, and
avoiding the interaction of nutrients with soil, microorganisms, water, and air. In addition to Cases where
mentioned, some of advantages related to transformed formulation of conventional fertilizers using
Nanotechnology are presented below. Smart fertilizers might become reality through transformed
formulation of conventional products using nanotechnology. The nanostructure formulation might permit
fertilizer intelligently control the release speed of nutrients to match the uptake pattern of crop. Solubility
and dispersion for mineral micronutrients cause Controlled release formulation. Nano sized formulation
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of mineral micronutrients may improve solubility and dispersion of insoluble nutrients in soil, reduce soil
absorption and fixation and increase the bioavailability leads to increased Nutrient uptake efficiency.
Nanostructured formulation might increase fertilizer efficiency and uptake ratio of the soil
nutrients in crop production, and save fertilizer resource. Controlled release modes have properties of
both release rate and release pattern of nutrients for water-soluble fertilizers might be precisely
controlled through encapsulation in envelope forms of semi-permeable membranes coated by resinpolymer, waxes and sulphur. Effective duration of nutrient release has desirable property of
Nanostructured formulation, it can extend effective duration of nutrient supply of fertilizers into
soil.Nano-structured formulation can reduce loss rate of fertilizer nutrients into soil by leaching and/or
leaking.
Important properties of nano fertilizers which facilitate higher nutrient use efficiency:
The nano-fertilizers have higher surface area it is mainly due to very less size of particles which
provide more site to facilitate different metabolic process in the plant system result production of more
photosynthets. Due to higher surface area and very less size they have high reactivity with other
compound. They have high solubility in different solvent such as water. Particles size of nano-fertilizers is
less than 100 nm which facilitates more penetration of nano particles in to the plant from applied surface
such as soil or leaves.
Nano fertilizer have large surface area and particle size less than the pore size of root and leaves
of the plant which can increase penetration into the plant from applied surface and improve uptake and
nutrient use efficiency of the nano-fertilizer. Reduction of particle size results in increased specific surface
area and number of particles per unit area of a fertilizer that provide more opportunity to contact of
nano-fertilizers which leads to more penetration and uptake of the nutrient.
Fertilizers encapsulated in nano-particles will increase availability and uptake of nutrient to the
crop plants. Zeolite based nano-fertilizers are capable to release nutrient slowly to the crop plant which
increase availability of nutrient to the crop though out the growth period which prevent loss of nutrient
from denitrification, volatilization, leaching and fixation in the soil especially NO3-N and NH4-N. Particle
size below 100 nm nano-particles can use as fertilizer for efficient nutrient management which are more
eco-friendly and reduce environment pollution. Main reason for high interest in fertilizers is mainly their
penetration capacity; size and very higher surface area which is usually differ from the same material
found in bulk form. This is partially due to the fact that nano particles show a very high surface: volume
ratio. Thus, the reactive surface area is proportionally over-represented in nano particles compared to
larger particles. Particle surface area increases with decreasing particle size and the surface free energy of
the particle is a function of its size. Similar result obtained.
CONCLUSION
The emerging new science and enabling technology, working with the smallest particle, the
nanotechnology raises hope for new innovations in the field biology, especially in agriculture. Many
unsolved and bottle necks in the field of life sciences and agriculture could be addressed through this
technology. More focused research is required in the area of energy, environment, crop improvement,
disease management and efficient resource utilization for increasing the productivity, profit, without
hampering the natural ecosystem. Application of different nano-fertilizers have greater role in enhancing
crop production this will reduce the cost of fertilizer for crop production and also minimize the pollution
hazard. The application of nano-fertilizers in agriculture should have a greater concern to society.
Fertilizer nutrient use efficiency in crop production can be enhanced with effective use of nano-fertilizers.
Nano fertilizers improve crop growth and yield up to optimum applied doses and concentration but they
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also have inhibitory effect on crop plant if concentration is more than the optimum which result reduces
growth and yield of the crop.
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INTRODUCTION:
Pomegranate (PunicagranatumL.) is one of the important fruit crops in arid and semi-arid regions.
It has versatile adaptability, drought resistance, low maintenance cost, steady and high yields of the crop.
In Rajasthan, it covering area of 4,435 ha with 26,579 MT production. It is cultivated in Barmer, Jalore,
Jaisalmer, Jodhpur, Sirohi, Chittorgarh, Bhilwara and Udaipur districts. The Bhagwa variety of
pomegranate presently considered by the farmers for commercial cultivation in Rajasthan condition. Its
also known by other names viz.,Shendari, Ashtagandha, Mastani, Jai Maharastra and Red Diana. It is a
heavy yielder and possesses desirable horticultural characters. Its fruits are bigger in size, sweet, bold and
attractive arils, glossy, saffron coloured, thick skin makes it suitable for distant market.
Nutritional Value:
The pomegranate fruit is touted as “super food” because of its nutritional and heath promoting
characters. Its fruits consist of about 60-70 % seeds and 33-40 % peel. Whole pomegranate fruits contain
45-61 % juice, while arils yield 76-85 % juice. The roots, rind and seeds are important medicinally, used
especially for the treatment of diarrhoea. The juice is beneficial to leprosy patients. Pomegranate juice
contains antioxidants such as soluble polyphenols, tannins, anthocyanins and may have antiatherosclerotic properties and can be used in the treatment of cancer and chronic inflammation.
Soil and climate:
Pomegranate is required semi-arid conditions for well growing which is available in South-East
Rajasthan like Udaipur, Chittorgarh, etc., districts. At the time of fruit development and ripening hot & dry
climate is more beneficial. It is evergreen or partially deciduous in subtropical areas. Light and medium
type soil which have good drainage facility are best for its cultivation.
Planting:
The vegetative propagated plants which prepared by hardwood cutting are used as a planting
material. For planting of pomegranate plants, the best method of planting is square or hexagonal system.
The pits about 60 x 60 x 60 cm3 are dug at 5.0 x 5.0 m2 distance about a month prior to planting and left
open fortnight. The pits are filled with the top soil mixed with 20 kg FYM, 100 g Lindane powder and 1 kg
superphosphate. The seedling is then planted during monsoon and staking should be done. After that
irrigation should be applied in basins.
Integrated nutrient management:
The productivity of fruit plants is depending on the application of adequate dose of manure and
fertilizers. So, for pomegranate plants the 20-25 t/ha FYM and 1.30 kg Urea, 1.25 kg Single
Superphosphate (SSP) and 0.33 kg MOP / tree/ year will be applied for good & quality fruits production.
The biofertilizers like Azotobactor(25 g) and phosphorus solubilizing bacteria (PSB) (25 g) are also used for
proper utilization of fertilizers.
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Canopy management:
Due to high incidence of attack of stem borer and shoot hole borer, the pomegranate plants
trained on multi-stem system of training. Plants can train on single stem system but it is uneconomical for
commercial cultivation. In multi-stem training system 4-5 stems are beneficial. Generally, pomegranate
plants do not require pruning for flowering but removing of ground suckers, water shoots, cross branches,
dead and diseased twigs and giving a shape to the tree, pruning is required.
Bahartreatment:
Pomegranate crop require crop regulation or bahar treatment for good quality fruits production.
In pomegranate flowering is appear three times in a year, mainly June-July (mrigbahar) SeptemberOctober (hasta bahar) and January-February (ambiabahar). In Rajasthan condition mrigbaharis best for
pomegranate cultivation due to lack of irrigation water availability. The bahar treatment is done by
withholding of irrigation for about a month. The basins dug up; field may be ploughed. Pruning of plants
also done during this period. Then crop is irrigated with application of required manures and fertilizers.
PLANT PROTECTION MEASURE:
Insect-pest management
 Pomegranate butterfly or Anar Fruit borer or Anar butterfly: Deudorix (Virachola) Isocrates: It is
major pest of pomegranate which cause about 50-90 % fruits damage. Its Larvae have dark brown,
short and stout, covered with short hairs. Adults are bluish brown butterfly. Female has “V” shaped
patch on forewing. Caterpillar bores into young fruits and feeds on internal contents (pulp and seeds).
The affected fruits are fall down. Fruit rotting and dropping observed. Characteristics offensive smell
and excreta of caterpillar’s coming-out of the entry holes.

Figure 1Pomegranate fruit damage by anar butterfly
Management:
 Collection of damaged fruits and destroy them.
 Clean cultivation as weed plants serve as alternate hosts
 Covering of the fruit with polythene bags when the fruits are up to 5 cm or at 30 to 50 days after
fruit setting to avoid oviposition by female butterfly
 Release egg parasitoidTrichogrammachilonis at 100000/acre
 Spray any one of the following insecticides, malathion 50 EC 0.1% or dimethoate 30 EC 0.06%, two
rounds, one at flower formation and next at fruit set.
 At flowering stage - spray NSKE 5% or neem formulations 2 ml/L
 Two spray of Emamectin benzoate 5 SG @ 0.25 g/L also reduce the infestation.
 Bark eating caterpillar (Inderbelatetraonis): This insect attack on those orchards which are not well
maintained. The larva tunnels in the main trunk and branches. Larvae construct loose irregular
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webbing of silken threads. Deterioration of vitality and reduction in yield observed. These plants
become unproductive in some times.
Management:
 Keep orchard clean
 Clean the affected portion by removing all the webs
 Kill larvae by inserting iron spike or wire into hole
 A swab of cotton wool soaked in Carbon-bi-sulphate, petrol or kerosene should be inserted
and holes sealed with mud
 Inject larva holes with Quainalphos @ 0.01 %.
 Termite: In Rajasthan conditions termite is also a problematic pest of pomegranate crop. These are
social insects, live in termitaria, in distinct castes, workers, soldier, kings, and a queen. The termite’s
worker damage and termite mound filled with soil cover the upper portion of the stem. It eats first to
the root portion and thereafter upper portion of plant and bores into the roots and stem. Due to the
boring into the roots and stem the plants soon dries. In severe cases the whole plant will be destroyed
quickly within 2-3 weeks especially during the period of drought.
Management:
 Frequent intercultural operations and irrigation.
 Field sanitation, timely disposal undecomposed plant parts.
 Undecomposed FYM or composed should not be used
 Raking up soil near plant (deep ploughing) could also help control this pest.
 Destroy the termite bunds in and around the field and kill the queen and complimentary form.
 Application of Imidachloprid @ 2 g/L of water.
 Application of Chloropyrifos @ 2 g/L of water.

Figure 2 Termite damaged pomegranate plant
Disease management
 Bacterial blight (Xanthomonas axonopodispv. punicae):In Rajasthan condition it is more severe in
present time because about all planting material of Bhagwa pomegranate was introduced from
Maharashtra where is more severe problem. So, it was also introducing with planting material. It
shows on leaves, stems as well as on fruits and reduce crop yield upto 60-80 %. The fruits showing
typical symptoms like yellowish brown spots, decolouration, minute water-soaked lesions, canker
lesions and irregular yellow and brown patches.

147

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Figure 3 Bacterial blight infected fruit.
Management:
 It should be less control if planting material is infected.
 Use disease free planting material.
 Spray with Streptocycline (500 ppm) + Copper oxychloride (200 ppm) at every fortnight.
 Fruit spot (Drechlorarostrata): Appearance of small irregular spots surrounded by greenish yellow
border on the fruits. The affected fruits are less attractive which does not have marketable value.
Management:
 Pruning the dead and affected twigs or branches.
 Spray with dithane M-45 or Captan @ 250 g in 100 litres of water after fruit formation.
Physiological disorders:
 Fruit cracking or splitting: It is more severe in dry atmosphere of the arid regions. The cracking of
fruits occurs due to sudden change in soil moisture content. At the time of ripening, if the soil is
too dry then it is irrigated heavily it will be cause cracking of fruits. It is also due to deficiency of
calcium and boron. Mrigbaharis more prone to cracking.
Management:
 Planting fruit cracking tolerant varieties like Bedna, Bosek, Khog, Jalore seedless and Bhagwa.
 Adequate & regular irrigation should be applied.
 Spraying of GA3 @ 120 ppm is also effective to reduce fruit cracking.
 Blackening of aril or internal breakdown: Disintegration of arils in matured pomegranate fruits is
called as blackening of arils. It is also serious malady. It cannot be identified externally, where the
arils become soft, light creamy, brown to dark blackish-brownnand unfit for consumption. The
incidence is more in ambiabahar.
Management:
 Fruits should be harvested as soon as thy mature.
Harvesting and yield:
Maturity indices: The fruits should be harvested when they give a metallic sound when tapped, colour of
fruits may saffron with thick skin at maturity and easily scratched with finger nails. The fruits also
harvested about 180-190 days after appearance of blossom.
Yield:
The average yield of Bhagwa plants is about 30 kg fruits per plant.
148

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Introduction of pleiotropism, pseudoalleles and pseudogenes in genetics
Article id: 23039
Kumari Shikha1 and Saurabh Singh2
1
Department of Genetics and Plant Breeding, 2Department of Horticulture
Institute of Agricultural Sciences, B.H.U, Varanasi
Pleiotropism
Pleiotropism refers to influence of a single gene on the phenotypic expression of several traits. In other
words, defined as one gene affecting multiple traits. The word pleiotropie was coined by Ludwig Plate in
a Festschrift book (1910). The term pleiotropy is derived from the Greek words ‘pleio’ which means many,
and ‘tropic’ means affecting. Genes that affect multiple, apparently unrelated, phenotypes are known as
pleiotropic genes. Pleiotropy should not be confused with polygenic traits, in latter multiple genes govern
single phenotype. Sum total of all the phenotypic expressions of a single gene are referred to as
pleiotropic gene effects. Genes showing pleiotropy produce a single polypeptide just like other nonpleiotropic genes. But their polypeptide governs such a biochemical reaction, which is basic to many
developmental events. Example of pleiotropy is the human disease phenylketonuria (PKU). This disease
cause mental retardation and reduced hair and skin pigmentation. Phenylketonuria disease is caused due
to mutation in a single gene that codes for the enzyme phenylalanine hydroxylase. Phenylalanine
hydroxylase known to converts the amino acid phenylalanine to tyrosine. Due to mutation, conversion of
phenylalanine to tyrosine is reduced or ceases entirely. Phenylalanine in the bloodstream is toxic to the
developing nervous system of newborn and infant children and which causes mental retardation. While
tyrosine is used by the body to make melanin (an important component of the pigment found in hair and
skin). The failure to convert normal levels of phenylalanine to tyrosine results in less pigmentation of hair
and skin. Another example is Sickle-cell anaemia which result due to mutation of single gene at 6 th
position of beta-hameoglobin chain where glutamic acid is replaced by valine amino acid. The primary
effect of the mutant gene is abnormal hemoglobin. Secondary effects include the sickle shape of RBCs,
clumping of RBCs, clogging blood vessels in various organs of the body multiple organ failure (heart,
kidney spleen and brain damage). This pleiotropic has effects on several different characteristics or traits
such as heart, kidney, spleen, and brain damage. Defective RBCs are readily destroyed in the body,
causing severe anaemia.
Pseudoalleles
Pseudoalleles refers to closely linked genes with similar functions. The term Pseudoalleles was given by
Morgan (1928) and Lewis (1948). These are located almost at same place on linkage map, interpreted as
closely linked and functionally related genes. Pseudoalleles originated as result of gene duplication, with
the two copies of the gene which remain closely associated on the chromosome. But progressively
diverge in structure and function.Pseudoallelic series or Complex Loci is a cluster of not fully
complementing genes but can be separable by recombination. For e.g. a 1 and a2 are pseudoalleles, when
present in heterozygous in trans-position a1 a+ //a+ a2 show mutant phenotype whereas in cis
position a1 a2 //a+ a+ show wild phenotype (complementary), except when dominant alleles are involved.
It reflects position effect which is reflection of the dominance relations between alleles. Since these
alleles are closely linked, in order to be able to prove that recombination takes place (rather than
mutation), the pseudoalleles must be genetically marked by flanking genes within preferably less than 10
m.u. apart of the locus. Characteristics of Pseudoalleles is that- these are closely linked allele within which
crossing over can occur and they affect the same character. Example of Pseudoallele is Red eye colour
149

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Drosophila, which has different mutants like white and apricot. They affect pigmentation i.e., affect the
same character. So they are allelic. They can undergo recombination.
Pseudogenes
These are DNA sequences that resemble known genes but they do not have any function. There
are many thousands of pseudogenes and they can be divided in 2 types- (1) Non-processed: It represent
those genes which used to be active but are now inactivated due to mutations in regulatory or coding
sequences. (2) Processed: These genes are formed by retro-transposition and not by any mutation. The
process of retro-transposition includes transcription, generating a DNA copy of the mRNA (reverse
transcription with the use of RNA-dependent DNA Polymerase), and finally integration of this DNA copy
into the genome. Since this DNA comes from mRNA (which has already been processed), it contains no
introns and is not necessarily found on the same chromosome as that of their progenitor cell.
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Organic Farming is a Need of Hour
Article id: 23040
Ramesh Chand Bana*1, Prabhoo Singh2&Vikas Kumar3
*1Ph.D. Scholar, Department of Agronomy, SKN Agriculture University, Jobner-303329 (Rajasthan)
2
Ph.D. Scholar, Department of Soil Science and Agricultural Chemistry, SKN Agriculture University, Jobner303329 (Rajasthan)
3
Ph.D. Scholar, Department of Extension Education, SKN Agriculture University, Jobner-303329 (Rajasthan)
Climate change is a major problem of the present scenario as worldwide. In recent decades, the issues
such as global warming, ozone layer depletion, biodiversity loss, declining natural resources are
increasing which is also leading to recent economic crisis. Thus needs to develop more environmental
friendly growth model. Organic agriculture has only recently come out of its marginal status in many
countries. According to FAO (1999), organic farming is a unique production management system which
promotes and enhances agro – ecosystem health, including biodiversity, biological cycles and soil
biological activity and this is accomplished by using on farm agronomic, biological and mechanical
methods in exclusion of all synthetic off – farm inputs. According to International Federation of Organic
Agricultural Movements and Research Institute of Organic Farming, Switzerland, India globally 9 th ranks
with 1.49 million hectare land cultivated under organic farming. Sikkim has become India’s first fully
organic state in December, 2015. Organic farming, aholistic way of farming is one of these alternate
farming forms that are aimed at sustainable agricultural production. It relies on crop rotation with
legume, green manures, organic manures, bio fertilizers, compost and biological pest management for
crop production excluding or strictly limiting the use of synthetic fertilizers, chemical pesticides, plant
growth regulators and livestock feed additives.Organic farming is a way for increasing soil health and
sustainable agricultural production.
Historical background of organic farming
The concepts of organic agriculture were developed in the early 1900s by Sir Albert Howard, F.H.
King, Rudolf Steiner and others who believed that the use of animal manures (often made into compost),
cover crops, crop rotation, and biologically based pest controls resulted in a better farming system. The
British botanist Sir Albert Howard is often referred to as the father of modern organic agriculture.
1939: The term organic farming was coined by Lord North Bourne in his book Look to the Land (written in
1939, published 1940).
1940: In Japan, Masanobu Fukuoka, a microbiologist is developing a radical no-till organic method for
growing grain and many other crops, now known as Nature Farming (Natural Farming), 'do–nothing'
farming or Fukuoka farming.
1962: Rachel Carson, a prominent scientist and naturalist, published Silent Spring, chronicling the effects
of DDT and other pesticides on the environment.
1970: Global movements concerned with pollution and the environment increased their focus on organic
farming. As the distinction between organic and conventional food became clearer, one goal of the
organic movement was to encourage consumption of locally grown food, which was promoted through
slogans like "Know Your Farmer, Know Your Food".
1980: Around the world, farming and consumer groups began seriously pressuring for government
regulation of organic production. This led to legislation and certification standards being enacted through
the 1990s and to date.
1991: The European Union provides a legal frame work for the organic agriculture.
2004: Network project on Organic farming was started by ICAR, New Delhi at Ghaziabad, UP.
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Status of organic farming
As per the Report of IFOAM 2019 the organic agriculture is developing rapidly, and statistical
information is now available from 181 countries of the world. Its share of agricultural land and farms
continues to grow in many countries.
69.8 million hectares of agricultural land are managed organically by almost 2.9 million producers.
The regions with the largest areas of organically managed agricultural land are Oceania (35.9 million
hectares), Europe (14.6 million hectares) and Latin America (8 million hectares). The countries with the
most organic agricultural land are Australia, Argentina and China. The countries with the highest numbers
of producers are India (935’000 producers), Uganda (210’352) and Mexico (210’000). More than one third
of organic producers are in Asia.
Growing area emerging from 42,000 ha under certified organic farming during 2003-04, the organic
agriculture has grown almost 29 fold during the last 5 years. By 2012 India has brought more than
777516.882 ha area under organic certification process. Out of this cultivated area accounts for 600003
million ha while remaining 3650002.07 ha is wild forest harvest collection area.
Basic principles of organic farming
Principle of health
Organic Agriculture should sustain and enhance the health of soil, plant, animal, human and
planet as one and indivisible.This principle points out that the health of individuals and communities
cannot be separated from the health of ecosystems - healthy soils produce healthy crops that foster the
health of animals and people.
Principle of ecology
Organic Agriculture should be based on living ecological systems and cycles, work with them,
emulate them and help sustain them. This principle roots organic agriculture within living ecological
systems. It states that production is to be based on ecological processes, and recycling.
Principle of fairness
Organic Agriculture should build on relationships that ensure fairness with regard to the common
environment and life opportunities. Fairness is characterized by equity, respect, justice and stewardship
of the shared world, both among people and in their relations to other living beings.
Principle of care
Organic Agriculture should be managed in a precautionary and responsible manner to protect the
health and well-being of current and future generations and the environment.
Key characteristics of organic farming
 Relies primarily on local and renewable resources;
 Makes efficient use of solar energy and the production potential of biological systems;
 Maintains the fertility of the soil;
 Maximizes recycling of plant nutrients and organic matter;
 Does not use organisms or substances foreign to nature (e.g. GMOs, chemical fertilizers or
pesticides);
 Maintains diversity in the production system as well as the agricultural landscape;
 Gives farm animal’s life conditions that correspond to their ecological role and allow them a
natural behavior.
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Components of organic farming
1. Organic manures:
Organic materials such as farmyard manure, biogas, slurry, composts, straw or other crop
residues, bio-fertilisers, green manures and cover crop can substitute for inorganic fertilizers to maintain
the environmental quality. In addition, the organic farmers can also use sea weeds and fish manures and
some permitted fertilizers like basic-slag and rock phosphate.
2. Non-chemical weed control measures:
Compared to conventional farmers, the organic farmers use more of mechanical cultivation of row
crops to reduce the weed menace. No herbicides are applied as they lead to environmental pollution.
3. Biological pest management:
The conservation of natural enemies of pests is important for minimizing the use of chemical
pesticides and for avoiding multiplication of insecticides-resistant pests. Botanical pesticides such as
those derived from neem could be used. Selective microbial pesticides offer particular promise, of which
strains of Bacillis thuringiensis is an example.
Opportunities in Organic Farming
1. Conservation perspectives
Organic farming practices are ecologically sustainable in terms of (1) soil fertility stability (2) increased
diversity of microbes, plants and animals (3) increased carbon sequestration and (4) reduced energy
dependence.
2. Economic sustainability
The conventional mode of agriculture, which works on the principle of diminishing return, may
cause long-term economic risks influencing the overall balance of trade compared to its sustainable
counterpart.
 Organic products have high export potential.
 Employment: The organic farming system, being labor-intensive can help overcome rural
employment.
 Cost-benefits: Study by the Central Institute for Cotton Research, Nagpur indicated that the cost of
organic cultivation was about 21% lower than that those under conventional farming.
Strategies to promote Organic Farming in India
 Promoting Organic Farming through Agro Tourism: By which urban families are encouraged
towards organic farming and farmers also gets premium prices.
 Getting support of professionals in branding organic products.
 Retailing, Packaging and Labeling should also be better managed to promote organic products.
Like attractive package through organic waste.
 High value crops having commercial viability, industrial use and export potential should be
considered over other crops.
Advantages of organic farming
 Organic manures produce good conditions in the soil for high yield and good quality crops.
 They supply all the nutrients required by the plant (NPK, secondary and micronutrients).
 They improve the soil physical properties such as granulation and good tilth, soil aeration, easy
root penetration, infiltration and improved water holding capacity.
 The carbon in the organic matter is the source of energy for microbes, which help in aggregation.
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 They improve the soil chemical properties such as supply and retention of soil nutrients and
promote favorable chemical reactions.
 They reduce the need for purchased inputs.
 Most of the organic manures are wastes or by-products, which on accumulation may lead to
pollution. By way of utilizing them for organic farming, pollution is minimized.
 Organic fertilizers are considered as complete plant food.
 Organically grown crops are believed to provide more healthy and nutritional superior food for
human and animals than those grown with commercial fertilizers.
 There is an increasing consumer demand for agricultural products, which are free of toxic chemical
residues.
Limitations of organic farming
 Sudden shift to organic farming would reduce crop yields (low yields).
 Maintenance of organic carbon is difficult in tropical agriculture due to high temperature coupled
with conventional tillage where the organic carbon is easily oxidized.
 Take time to buildup soil fertility and balance the ecosystem.
 Non-availability of organic manures, crop residues, bio-fertilizers and bio-pesticides.
 Transport of organic manures is difficult due to bulkiness.
 Absence of premium price of organic farming produces in India.
 In India, it is recognized that organic farming is expensive and labour intensive.
 Lack of technical know-how.
 Lack of awareness among farmers.
CONCLUSION
Organic farming is one of the best farming practices to decrease the cost of the production and
also to increase the quality of the agricultural products and the product should be free from the chemical
residues and other toxic substances. Organic farming is a way for increasing soil health and sustainable
agricultural production.
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Digital Green: An Innovative Digital Platform for Rural Development
Article id: 23041
Shani Kumar Singh and Sheelesh Kumar
Institute of Agricultural Sciences, Banaras Hindu University, Varanasi
Digital Green is an independent non-governmental organization that focuses on training farmers to make
and show short videos where they record their problems, share solutions and highlight success stories. It
was first conceived as a project in Microsoft Research India's Technology for Emerging Markets in 2006 by
Rikin Gandhi and his colleagues. It later branched out as an independent NGO in 2008 Rikin Gandhi, the
Chief Executive Officer of Digital Green, was awarded IFA Norman Borlaug Awardby the International
Fertilizer Industry Association in 2012.
An Innovative Digital Platform for Rural Development
Uses an innovative digital platform for community engagement to improve the livelihoods of rural
communities across South Asia and Sub-Saharan Africa. We partner with local public, private and civil
society organizations to share knowledge on improved agricultural practices, livelihoods, health, and
nutrition, using locally produced videos and human-mediated dissemination. In a controlled evaluation,
the approach was found to be 10times more cost-effective and uptake of new practices seventimes
higher compared to traditional extension services.
Digital Green Approach
Our data management we engage with and empower rural communities to produce participatory
localized videos, leveraging pre-existing group structures to disseminate these videos through human
mediation. These videos are of the community, by the community, and for the community. The approach
includes:
Software called Connect Online/Connect Offline (COCO) and Analytics dashboard suite customized
to low resource settings is used to collect and analyses near real-time data on dissemination, adoption,
and community interest.
1. Participatory Local Video Production
In each district, Digital Green’s partners and community video producers create videos by
modularizing locally relevant practices into short, 8-12 minute segments. The video sare made by the
community and features local community members.
2. Human Mediated Dissemination
Community mediators screen locally produced videos within small groups, using battery-operated
Pico projectors. These groups create an informal and intimate environment enabling all members to
interact, ask questions, and clarify doubts.
3. Technology to Exchange Data In Areas With Limited Connectivity
Our technology solutions for data management like COCO (Connect Offline Connect Online) and
Analytics dashboard generate near real-time information for learning, monitoring and evaluation, even in
challenging conditions of limited power supply and connectivity in remote and rural areas.
4. Targeted Content Based on Community Needs and Interests
The partner staff, in consultation with the local community and subject matter specialists (partner
organization’s domain experts), identifies locally relevant topics or practices. These practices meet the
local community needs, are scientifically valid, and are screened based on seasonal relevance.
Global Reach
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Our mission is to integrate innovative technology with global development efforts to improve
human well-being and aims to reach 1 million farmers across 11,000 villages in India and other parts of
South Asia and Sub-Saharan Africa.
Digital Green Work
We work with existing, people-based extension systems, aiming to amplify their effectiveness
through our ICT-enabled approach. Our model combines technology and social organization to maximize
the potential of building the capacity of community members on improved, sustainable agriculture,
livelihood and health interventions.
We also facilitate knowledge exchange between community engagement for partners looking to learn,
contribute and connect on social innovation practices toward improving lives in rural communities. We
work with partners throughout the entire experience to share knowledge and capture feedback with
supported technologies that allow partners to locally produce and share videos in villages all around the
world
CONCLUSION
Digital Green is a technology-supported means of agriculture extension which is cost-effective,
scalable, and uses grassroots-level partners to share and disseminate relevant information. It is a
combined system of technology and social organization in which village-level mediators use locally
produced videos to motivate and train small-scale farmers, increasing the adoption of sustainable
agricultural practices and technologies, ultimately raising income. The Digital Green project was
developed as a solution to the challenge of improving the speed and effectiveness of agriculture
extension at a reasonable cost.
REFERENCES
1. www.digitalgreen.org
2. https://en.wikipedia.org/wiki/Digital_Green
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Orchid Farming- Mobile Application based on Orchid Management in North East Region
of India
Article id: 23042
Ankur Tomar*, Kalaivanan N. S., Avanish Kumar Singh, Prashant Singh and D.R. Singh
ICAR – National Research Centre for Orchids
Pakyong, Sikkim – 737106
INTRODUCTION
In India, there are 1263 species (155 genera) of orchids distributed throughout the country. Till
date, more than 1, 00,000 orchid hybrids are known globally and cultivated for cut flowers and potted
plants. Further new ones are being registered every month. In North-East India, Cymbidium and
Dendrobium genera are highly productive whereas, in South India, Dendrobium, Phalaenopsis, Vanda and
Mokara hybrids are widely cultivated. In order to disseminate the know-how and technology developed
in this field, a suitable and easily accessible media is prerequisite. To fulfil this gap, the ICAR-NRC for
Orchids developed an Android-based Mobile-App which provides necessary information on every aspect
of orchid breeding to cultivation practices that is highly user-friendly to common men as well as to the
professionals.
This Android application plays a vital role as it gives vital information to farmers and orchid
growers to effectively manage their farming stock. Now days, all class of society are using an Android
smart phone for their daily requirement. Thus it can serve as the quickest and easiest tool for
dissemination of technology. This application supports target SDK version Android 4.1 (API level 16) to
Android 8.0 (API level 26) mobile phones, which cover almost 94% of Android smartphones being used in
our country.

Functionality of the Application
This Application includes fields like introduction, suitable area for different varieties, climate
condition, nutrition and pest management techniques that facilitates farmers for management of orchids.
“Orchid Farming” app allows the users to know information as per requirement in different ways and
screenshots which are given as an example on functionality.
157

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

6. Selection of Orchid Management and access to details on different genera that holds multiple
management schedules.
7. Selection of an independent option of management followed by further options relating to a specific
head.
8. Multiple Technologies were also developed and included with brief details. User will gather more
information with their related orchids.
9. Feedback includes email service and message service that helps orchid growers to communicate with
respective concerned.
10.
More Info and About Us gives detail about the institute and their developer info which will assist
the user to perform the desired work smoothly.
This Application covers target stakeholders of orchid growers, students, researchers, extension
functionaries and farmers across North-East India for whom mobile app would be of immense use.
The Application is available at Google Play store that provides access to anyone, including the nongovernmental organization, consumers and policy makers to download and use. It is a standalone
Application and freely available. The current version of the application is in English and their conversion
to local languages of different states of India would make it more user friendly along with efforts on
popularization. For future aspects, more genera can be included for enhancing knowledge on orchids.
Other orchid based products details are required to be added viz., packing of the spike, single flower
packing and handmade products from dried leaves of Orchid that gives an innovative idea of decoration
purpose. Inclusion of details of progressive orchid growers in “farmer’s corner” is also equally important.
Additional information on technologies and schemes related to orchid cultivation may also be added.
CONCLUSION
‘Orchid Farming’ is a standalone and open source application that gives quick information about
orchids and related management techniques. It has been designed and developed by ICAR- National
Research Centre for Orchids, Pakyong, Sikkim to impart scientific knowledge and skills to the farmers,
growers, entrepreneurs and orchid lovers who want to grow orchids. It is educational app providing
information on various aspects of orchid management by choosing their selective measures. Creating
awareness amongst the stakeholder’s viz., extension personnel of the State Departments, farmers and
orchid growers are expected to yield dividends in the era of ‘Digital India’. Awareness needs to be created
on the availability of the application to all the stakeholders related to orchids.
REFERENCES
9. Anonymous. 2018. Annual Report 2015-2018, ICAR- National Research Centre for Orchids, Pakyong, Sikkim.
10. Kumar Raj and Singh D.R. 2017. Orchid Technologies for Entrepreneurship Development, ICAR- National Research Centre
for Orchids, Pakyong, Sikkim.
11. Devadas R., De L.C., Rampal, Chakrabarthy S., Meena N.K., Barman D., Khan A.M., Pant R.P., Sangma R.H. and Singh D.R.,
2016. Technical Achievements in Orchids [2000-2015], ICAR- National Research Centre for Orchids, Pakyong, Sikkim.
12. Tomar Ankur, Pamarthi R. K., Singh S. K. and Singh D. R. 2019. First Android application on orchid’s management focusing
orchid farming in India. Proceedings of the 14th Agricultural Science Congress, New Delhi, 20-23 February 2019, National
Academy of Agricultural Science.
13. Ankur Tomar, R.K. Pamarthi, L.C. De, Ram Pal, R. K. Singh and D.R. Singh, 2019. Mobile App - Android Application on
“Orchid Farming” based on North Eastern States of India. Indian Journal of Horticulture, 76: 4, 752-756.
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ATMA: Support to State Extension Programmes For Extension Reforms
Article id: 23043
Saurabh Chandra1, Shani Kumar Singh2, Sheelesh Kumar3
1
Department of Extension Education, JNKVV, Jabalpur
2&3
Institute of Agricultural Sciences, Banaras Hindu University, Varanasi
INTRODUCTION
Extension Reforms in India were pilot tested in 28 Districts in 7 States from 1998 to 2005. This
successful experiment served as a basis to launch the Scheme “Support to State Extension Programmes
for Extension Reforms” in the year 2005-06. It was revamped, expanded and strengthened
comprehensively in the years 2010 and 2014. The coverage of the scheme was increased in a phased
manner. It is currently operational in 676districts. The 12th PlanApproach Paper identifies several
challenges faced by the agricultural extension and also gives suggestions to deal with the same. Some of
these include integrating Krishi Vigyan Kendra’s (KVKs) problem-solving skills and the feedback they
provide to State Agriculture Universities (SAUs) and National Agriculture Research System (NARS) with
ATMA and strengthen district-level planning; using technology to reach out to the farmers, raising
capability of rural poor to conserve and manage their livestock and fisheries resources and derive
sustainable incomes; link small farmers to markets; promote decentralized participatory research as well
as knowledge-intensive alternatives in rain-fed regions.
 ATMA a registered society responsible for technology dissemination activities at the district level
 It is a focal point for integrating Research and Extension activities and decentralizing day to day
management of the public Agricultural Technology System (ATS).
 It would have linkage with all departments of the Govt. and research organization as well as NGOs
and agencies associated with Agricultural Development in the district
 ATMA is a society of key stakeholders involved in the agricultural activities for sustainable
agricultural development in the district
 As a registered society, it will receive and expend project funds and enter into contracts and
agreements and maintains revolving accounts and use to recover the operating costs.
Support to State Extension Programme for Extension
Support to State Extension Programme for Extension launched by the ICAR in 1999 to operationalize the
agricultural extension reforms across the country. The following key points1. New institutional arrangement: providing innovative restructured autonomous bodies at the
district/block level, which are flexible, bottom-up and participatory farmer-driven and facilitate PPP.
2. The convergence of line department’s programs and operating on the gap-filling mode by formulating
SREP and Annual work plan.
3. Encouraging Multi-Agency Extension strategies involving, public/private or both extension services
providers.
4. Moving towards integrated Broad-Based Extension delivery in line with the farming system approach.
5. Adopting Group Approach to Extension.
6. Addressing gender concerns.
7. Moving towards sustainability of extension services (e.g. through beneficiary contribution).
Decentralized Extension
The word decentralization denotes the transfer of authority, legislative, judicial or administrative from a
higher level of government to lower level. The process of shifting from top-down planning extension
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system to a bottom-up extension system at the district or block level with the participation of different
stakeholders.
Agricultural Technology Management Agency (ATMA)
 ATMA a registered society responsible for technology dissemination activities at the district level
 It is a focal point for integrating Research and Extension activities and decentralizing day to day
management of the public Agricultural Technology System (ATS).
 It would have linkage with all departments of the Govt. and research organization as well as NGOs and
agencies associated with Agricultural Development in the district.
 ATMA is a society of key stakeholders involved in the agricultural activities for sustainable agricultural
development in the district.
 As a registered society, it will receive and expend project funds and enter into contracts and
agreements and maintains revolving accounts and use to recover the operating costs.
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Revamped, expanded and strengthened comprehensively ATMA model in the year 2010 and 2014
The following Committees shall be set up at various levels.
➢State Level:
(i) Inter-Departmental Working Group (IDWG)
(ii) SAMETI Executive Committee
(iii) State Farmers Advisory Committee (SFAC)
➢District Level
(i) ATMA Governing Board
(ii) ATMA Management Committee
(iii) District Farmers Advisory Committee (DFAC)
➢Block Level
(i)
Block Technology Team (BTT)
(ii)
(ii) Block Farmers Advisory Committee (BFAC)
1. SAMETI:In order to ensure regular training and skill up-gradation of State and District/Block level
extension functionaries and for reaching out to the grass-root level extension functionaries and farmers
through field visits, the following manpower is provided for SAMETI in each State.
2. District Level:Each ATMA Unit consisting of the following core staff of five persons, under the overall
supervision of PD, ATMA, will be responsible for the management of agricultural extension services within
the District including holding of regular meetings of ATMA Management Committee (MC) and ATMA
Governing Board (GB):
i
Project Director - 1
ii
Deputy Project Directors - 2
iii
Accountant-cum-Establishment- Clerk - 1
iv
Computer Programmer/ Operator - 1
The Project Director ATMA shall report to the Chairman, ATMA GB and also function as Chairman of
ATMA Management Committee. The two Deputy PDs would work under the administrative control of PD,
ATMA.
3. Block Level
 One Block Technology Manager (BTM) is provided in each Block to co-ordinate the ATMA related
activities of the BTT and BFAC.
 Work under the overall supervision of the BTT Convener for all ATMA related activities at the Block
level.
 On an average three, Assistant Technology Managers (ATMs) are to be placed in each Block (2 to 4
depending on the size of the Block) exclusively for the delivery of extension services in agriculture and
allied sectors as per priority areas for various Blocks.
Key Actors
• Project Director ATMA
• Dy. Project Director ATMA
• Block Technology Team members
• FIAC (Farmers Information and Advisory Centre) Convener
• FAC (Farmer Advisory Committees)
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• VEWs
• Farmer’s Organization / Commodity interest Groups
Farmers Organizations (FOs)would be encouraged at the village level and in turn, these groups, evolve
into Commodity Associations (CAs), Marketing Cooperatives and other types of FOs at the block and
district level.
 Farmer Interest Groups (FIGs) and Farmer Associations (FAs) will be effectively involved in the
preparation of BAPs.
 Coordinate in organizing demonstrations, on-farm, and adaptive trails and give feedback to the
extension and research.
 Their representatives would be directly involved in the block-level FACs and also at Governing
Board of ATMA
Formation of Commodity Interest Groups
 CIGs should be promoted/mobilized for all major commodities (Size 20-25 farmers).
 FIG/CIG members should meet at least once in a month to discuss activities and to decide the
future course of action.
 BTT and BFAC shall monitor the functioning of all CIGs on a regular basis.
 CIGs at the village level should be federated at the block level and subsequently at the district
level into Farmer Producer Companies in keeping with the overall structure of Farmer Producer
Organizations.
CONCLUSION
Extension Reforms in India were pilot tested in 28 Districts in 7 States from 1998 to 2005. This
successful experiment served as a basis to launch the Scheme “Support to State Extension Programmes
for Extension Reforms” in the year 2005-06. Farming is viewed as a system including interacting
components of land, soil, water, crops, livestock, labor, and other resources, with the farm family at the
Centre, managing agriculture and allied activities.
Farmers Organizations (FOs) would be encouraged at the village level and in turn, these groups,
evolve into Commodity Associations (CAs), Marketing Cooperatives and other types of FOs at the block
and district level.
REFERENCES
1.
2.
3.
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Important pests of sugarcane
Article id: 23044
J. Sandeep kumar1and R. Nagasri navya2
1. PhD scholar, Department of Entomology, AC & RI, Madurai (TNAU)
2. PhD scholar, Department of Entomology, AC & RI, Coimbatore (TNAU)
Sugarcane (Saccharum officinarum L.) is cultivated in around 27 m ha in India and important food and
cash crop grown vastly throughout India. The low yield of sugarcane maybe due to the various attacks
of pests and diseases. The total number of insect pests associated with sugarcane crop in India is about
125 insect species are reported (Ahmed et al., 2016). The damage caused by the pests is upto 20 per
cent loss in cane yield. Recently, Sugar Breeding Institute (SBI), Coimbatore released a mid-late
maturing clone, Karan 13 (Co 12029) which is non lodging, contributes higher cane yield and higher
income to farmers. This variety approved in 19.02.2019. The following pests are occurred in sugarcane.
1. Sugarcane early shoot borer: Chiloinfuscatellus (Crambidae: Lepidoptera)
Host plants: Sugarcane, maize, jowar and bajra.
Damage symptoms: The caterpillar bores into the stalk at the ground level and feeds on the soft tissues,
inside going downwards as far as roots. The central whorl of leaves dries up to form a dead heart when
the other leaves remain green for a long time. When pulled out, it gives an offensive smell. A single larva
may destroy three or four shoots. The incidence of shoot borer is more pronounced in light soils under
dry conditions. The pest causes mortality of mother shoots by 60 per cent, primary tillers by 43 per cent,
and tertiary tillers by 35 per cent. It reduces the yield by 3.5 per cent per 5 per cent increase in the
incidence.
Life cycle: The adult moth is greyish brown in colour with dark markings on the forewings. The hind wings
are greyish white.Eggs are laid in clusters on the under surface of the leaves. They are creamy white, oval
in shape, scale-like deposited in two or more overlapping rows. There are more than 30 eggs in each
cluster. The eggs hatch in 4 to 6 days. Newly hatched larva has five violet coloured stripes. It may feed
singly or in groups on the tender leaf sheath for 4 to 6 days like a leaf miner. The full-grown caterpillar is
dirty white in colour. The full grown larva pupates within the tunnel in the shoot after constructing an exit
hole in the cane just above the ground surface for the moth to emerge in a week’s time. The life cycle is
completed in 34 - 44 days. There are generally 5 to 6 generations in a year.
Management: The varieties Co 853, Co 987 and Co 1007 are resistant to the insect. The stubbles may be
destroyed and burnt after harvest. Raise daincha as an intercrop to reduce borer infestation. Earthing up
of sugarcane should be done during May and June. Cut off the attacked shoots at or just below the
ground level to destroy the caterpillar present within the stem. The larvae may also be destroyed by
pulling the dead hearts. Mass multiplication and release of the egg parasitiodTrichogrammachilonis @ 1
cc per acre may be tried. Spray granulosis virus (GV) twice at 35 and 50 DAP (10 10 inclusion bodies/ml) @
300 LE per acre. The larval parasitoids include Apantelesflavipes,Stenobraconnicevillei (Braconidae) and
Sturmiopsisinferens (Tachinidae). Release 50 females of S. inferens per acre at 45th day of crop growth.
Apply any one of the following insecticides: Endosulfan 35 EC 400 ml/acre, Chlorpyriphos 20 EC 400
ml/acre, Phosalone 35 EC 400 ml/acre and NSKE 5 %. Drench application of Chlorantraniloprole 20 SC
(Coragen) @ 150 ml mixed in 400 litre of water and applied over the setts at the time of planting or 30-45
days after planting.
2. Sugarcane internode borer or stem borer: Chilosacchariphagus indicus (Crambidae: Lepidoptera)
Host plants: sugarcane, maize, jowar, bajra, etc. More damage is caused in low temperature and humidity
conditions. The infestation ranges from 20-50 %.
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Damage symptoms: The larva bores into the internode region and feeds on the internal tissues that turn
red.The affected nodes become thinner. Internodes get constricted and shortened with a number of
holes at the nodal region. The bore holes are plugged with excreta.
Life cycle: Adult moth is pale brown with whitish hind wings. Moths lay scale-like whitish eggs in batches
(9-11eggs) in two rows on sheathing leaves. A female can lay up to 400 eggs. Incubation takes 5-6 days.
The larva becomes full grown in 37-53 days and pupates in the leaf sheath. The pupal period lasts 8-10
days. Pupation occurs within a chamber constructed by the mature larva, often leaving an ‘emergence
window’, a thin layer of plant tissue that can be pushed open to allow the adult moth to emerge from the
stem. The total life cycle occupies 50-70 days.
Management: Release the egg parasitoid, Trichogrammachilonis @ 1 cc/acre six times at 15-day interval
starting from the fourth month after planting. Detrash the crop at 150 DAP and 210 DAP.
3. Sugarcane top borer: Scirpophagaexcerptalis (Lepidoptera: Pyralidae)
Host plants: Sugarcane, Jowar, Saccharum spontaneum, Saccharum sara
Damage symptoms: Midrib tunneling by the newly hatched larva leaving red markings on 2 nd to 5th
leaves. A series of holes that may be seen when the leaves open (windowing). Occurrence of a charred
reddish brown dead heart. When the central shoot is damaged, side shoots sprout forming a bunchy top.
Secondary tillers are produced in young plants. The pest causes 20 per cent mortality of shoots and 40 per
cent stunting. The quality of juice is also affected.
Life cycle: The silvery white female moth lays eggs in clusters of 5-8 mostly on the underside of the leaf
and covers them with brown hairs from the anal tuft. Eggs are scale-like and overlap one another in the
cluster. A single female can lay about 500eggs. The incubation period lasts 9-12 days. The full grown larva
bores into 4 to 6 internodes. It is creamy white to light brown in colour. The larval period is about 3 weeks
in summer and rainy season. The full-grown larva pupates inside the cane hole. The caterpillar constructs
a silken gallery for pupation and exit hole for the moth to emerge. The pupal stage lasts 10-12 days. The
life cycle is completed in 40 to 50 days.
Management: The moths may be destroyed by attracting them to light traps. Adequate and timely
nitrogen application helps the crop to withstand the attack of borer. The egg masses may be destroyed
easily as they can be spotted out due to the reddish-brown hairy mass covering them. Avoid ratooning.
Resistant varieties may be grown: Co 419, CoS 767. Natural enemies include: Egg parasitoids:
Trichogramma, Tetrastichus, Telenomusspp. Larval parasitoids: Gambroides (Isostima) javensis,
Apantelesflavipes, RhacnotusscirpophagaePupal parasitoid: Stenobracondeesae. Broadcast granules of
Chlorantraniloprole 0.4 GR (Ferterra) @ 7.5 kg/ac
4. Sugarcane woolly aphid: Ceratovacunalanigera(Aphididae: Hemiptera)
The sugarcane woolly aphid attacks all the stages of sugarcane. Young nymphs crawl actively and get
dispersed both within and between plants. They congregate on leaf tips and drift to adjacent plants by
wind (ballooning). Winged forms produced in crowded colonies drift through wind currents and disperse
to nearby or far off places. The body of SWA is covered with a soft white coloured woolly coating. It
differs from other aphids in shape and highly atrophied cornicles. Host plants: Bamboo, Cynodon
dactylon. Sugarcane is the primary host.
Damage symptoms: Thousands of nymphs and adults colonize the lower surface of leaves and de-sap the
plant. It can develop even on the upper leaf surface under complete shade. The infested leaves show
yellowish white spots, become brittle and finally dry up. Honeydew falling on to the green and dry leaves
below encourages black sooty mould growth over them. The blackening of active green leaves impairs
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the photosynthetic efficiency of the plant. The infested cane tops lose fodder value. A loss of 20 - 25 %
each in yield and CCS may occur when a 3 to 6 month crop is heavily infested.
Life cycle: SWA population increases from August to September and November to February. They
multiply by parthenogenetic viviparity in a short period of time. There are 4 larval instars completed in
about 20 days.
Management: Practise wide-row/paired-row planting and de-trashing to allow greater aeration and light
to discourage SWA establishment. Do not use the infested seed material for planting. Before planting
soak the setts in 0.06% dimethoate suspension for 15 minutes. Detrash the dry infested leaves and burn
them to reduce the pest load. Destroy the weeds like Cynodondactylon to prevent breeding of the pest on
alternative hosts. Avoid transporting of infested seed material from the infested area. If needed, the setts
may be treated in malathion 50 EC 0.1% solution for 15 minutes, packed in gunny bags and transported
without using green or dry leaves as packing or cushion material. Avoid excess and late application of
nitrogenous fertilizers. Biological control: The green lacewing, Chrysoperlacarnea and the lepidopteran
Diphaaphidivora are potential predators of woolly aphid. They can be released @ 1000 eggs or larvae ( C.
carnea) and 400 larvae or pupae (D. aphidivora) per acre.Micromusigorotus and Eupeodeconfraterhave
given lasting control in other countries and in parts of Maharashtra. Other natural enemies include
coccinellid beetles (Coccinellaseptumpunctatam, Hormoniaoctamaculata) and syrphids (Dideopsisaegrota
and Episyrphusbalteatus). Avoid blanket spraying of uninfested fields. Avoid insecticide combinations as
well as repeated applications. Use a high volume sprayer to spray: Acephate 75 SP 2 g / litre of water
Monocrotophos 36 WSC 2 ml / litre of water Dimethoate 30 EC 2 ml / litre of water
5. Whiteflies: Aleurolobusbarodensis,Neomaskelliabergii(Hemiptera: Aleyrodidae). Whiteflies occur
abundantly under conditions of drought, deficiency in nitrogen, water logging and heavy rains,
ratooning of canes, inadequate manuring and alkalinity of soil.
Damage symptoms: The nymphs suck the cell sap from the leaves leading to yellow streaks. The crop
turns pale green. In case of severe infestation, the plants remain stunted and the leaves dry up. Sugar
recovery is also affected by about 15-25 percent. A black mould develops on the honeydew excreted by
the pest.
Life-cycle: The adults of A. barodensis are pale-yellow and that of N. bergiiare pale brown. The female A.
barodensis lays 60-65 creamy-white conical eggs glued to the surface of the leaves. The eggs are found in
groups of 15-20, arranged in a single file. The grown up nymphs are about 3 mm long, oval in outline,
scale-like in form, black in colour and have a silvery-grey waxy coating on the body. They complete their
development in 25-30 days after passing through 4 instars. The pupal stage lasts 10-11 days.
Management: Azotusdelhiensis, Encarsiaisaaci, E. muliyali and Eretmocerusdelhiensisare parasitic on the
nymphs. Detrashthe lower leaves containing the puparia and spray 0.1 per cent malathion 50 EC
6. The scale insect:Melanaspisglomerata (Hemiptera: Diaspididae)
Hosts: Sugarcane and wild grass, Saccharum spontaneum.
Damage symptoms: The scale insect infests the stalk, mainly the nodal region and later the internode as
an encrustation. The infested canes remain stunted and shrivelled. The infestation reduces germination
by about 20 per cent, inhibition of cane growth by 6 per cent, reduction in cane yield by 43 per cent, juice
content and quality by 40 per cent, and loss in jaggery production by 10 per cent.
Life cycle: The adult female is oval in shape and greyish black in colour. The adult males are minute and
dipterous. The female produces ovoviviparously 100-250 crawlers. The newly hatched crawlers are light
yellow in colour with two whitish posterior filaments. There are five larval instars and the total life cycle
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of a female varies from 34 to 62 days. The sex could be determined in the third instar. The male passes
through a pupal period ranging from 6-13 days. The total life-cycle of male occupies 19-36 days.
Management: Varieties with high stomatal density are highly susceptible. Plant the setts that are free
from infestation. Detrashing minimizes the attack. Dip the setts for 15 minutes in 0.1 percent malathion
50 EC before planting. Spray 0.1 per cent dimethoate 30 EC or malathion 50 EC after detrashing.
7. Sugarcane mealy bug:Kiritschenkellasacchari, Saccharicoccussacchari(Hemiptera: Pseudococcidae)
Hosts: Sugarcane, sorghum, rice, and various grasses.
Damage symptoms: Mealy bugs are seen in clusters at the basal nodes of the canes under the leaf
sheaths. The nymphs and wingless female adults cause damage by the sucking cell sap. A sooty mould
develops on the honeydew secretions giving a blackish appearance to the canes. Canes having tight fitting
leaf sheaths are more or less free from the attack whereas a drought affected crop is more severely
damaged. It is the suspected vector of the mottling disease of sugarcane.
Life cycle: Eggs are laid under the leaf sheath and each female lays upto 1000 eggs. The crawlers emerge
within a few hours. The nymphal period is completed in 2-3 weeks. The life-cycle takes about a month
during summer.
Management: Detrash as per the schedule. Drain the excess water. Coccinellids prey on the mealy bugs.
Spray 0.1 percent malathion 50 EC after detrashing.
8. Sugarcane leafhopper or pyrilla:Pyrillaperpusilla (Hemiptera: Lophopidae)
Host plants: Sugarcane, wheat, jowar, bajra, barley and other graminaceous plants.
Damage symptoms: The leaves turn pale and dry up due to the feeding by both nymphs and adults from
the under surface of leaves. The plants present a sickly, blighted appearance. The honeydew excreted by
the pest attracts sooty mould.The yield and sucrose content are reduced by 30 %.
Life cycle:The adult has a straw coloured body with dark patches or spots on the wings. It has a
prominent snout and red eyes. Eggs are laid in clusters of 20-25 on the under surface of the leaves and
are covered over by a white fluffy material. The nymph is pale brown with a pair of long wax-covered
feather-like processes. There are 5 nymphal instars completed in 4-6 weeks in summer and 15-22 weeks
in winter.
Management: Burn all the trash after harvesting sugarcane. Detrash at 90,150 and 270 th day to remove
all the leaves bearing egg clusters. Avoid ratooning. Varieties like Co 386 and Co 975 are resistant to some
extent. The eggs are parasitized by Tetrasticuspyrillae and Ooencyrtuspaplilionis (Encyrtidae).
Brumussuturalis (Coccinellidae) is an egg predator. The nymphs are preyed upon by
Epipyropsmelanoleuca, a lepidopteran caterpillar.The fungal pathogen, Metarhiziumanisopliae infects
nymphs and adults. The crop may also be sprayed with Endosulfan 35 EC 400 ml/acre, Malathion 50 EC
600 ml/acre
9. Black winged bug:Proutistamoesta (Derbidae: Hemiptera)
Vector of the sugarcane grassy shoot disease. Adult is small black coloured bug with long wings.
10. Skipper:Telicotaaugias (Hesperiidae: Lepidoptera)
The larva folds the leaves into tubular cells by binding the two edges together. It is greenish with a
constricted neck and dark head. Pupation takes place in the leaf tube. Adult is a brownish black butterfly
with yellow patches on the wings.
11. Gurdaspur borer:Bissetiasteniella, Crambidae, Lepidoptera
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Spiral galleries formed in the top portion of canes by the larval feeding, later they bore in to canes.
Release of Trichogrammachilonis 50,000 per ha at 10 days interval.
12. Termites:Odonotermusobesus,Odonotermusassumthi(Isoptera: Termitidae)
Damage symptoms: Poor germination of setts after planting as the termites damage the cut ends and
buds, resulting in gaps in the field. Setts are completely eaten away leaving only the outer hard rinds. The
outer leaves of the attacked plants first show signs of drying. The millable canes are eaten away up to
sixth internode and filled with earth. The crop in light soils, particularly under drought condition, suffers
the most.
Management: Locate and destroy the termite colony. Fumigate the termite mounds with aluminum
phosphide tablets. Collect and destroy the termite affected setts from the field. The soil may be treated
with neem cake @ 60 kg/acre before planting. Dip the setts in chlorpyriphos 0.1 % emulsion before
planting. Drench application of Chlorantraniloprole 20 SC (Coragen) @ 150 ml mixed in 400 litre of water
and applied over the setts at the time of planting or 30-45 days after planting.
13. Whitegrubs: Holotrichia consanguinea (Melolonthidae: Coleoptera)
The grubs cause extensive damage to the roots. Yellowing and wilting of leaves, followed by drying of the
crown. The affected canes come off easily when pulled.
14. Root aphid, Tetraneurajavensis, Aphididae, Hemiptera. Pink, globular aphids feed on freshly formed
roots. Presence of black ants attending on the aphids is an indication of the infestation.
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INTRODUCTION
Insects are cold-blooded (poikilothermic) organisms - the temperature of the insect bodies is
approximately the same as their surrounding environment. Thetemperature is the most important
environmental factor influencing insect distribution,behaviour, development, survival, and
reproduction.Predict the impact of climate change on insects is a very complex effect and one that
involves a great deal of modelling. There have been some rather amazing documented cases of how
climate can influence insect populations.
Increased temperature could increase insect pest populations:
Temperature can impact on insect physiology and development directly or indirectly through the
existence of hosts. Increasing temperature can potentially affect thegeographic range, insect survival,
development, and population size. It has been estimated that 2 oC temperature increase the one to five
additional life cycles per season. Some of the insects take several years to complete one life cycle – these
insects (cicadas, arctic moths)have a tendency to moderate temperature variability over the entire of
their life history.
We often use degree-day based models to predict the emergence of these insects and their
ability to damage the crops (cabbage maggot, onion maggot, European corn borer, Colorado potato
beetle).
Natural enemy and host insect populations may respond in a different way to changes in
temperature. Hosts may pass though susceptible life stages more quickly at higher temperatures,
reducing the window of opportunity for parasitism. Temperature may change gender ratios of some pest
species such as thrips potentially affecting reproduction rates.
Increased temperature could decrease pest insect populations:
Some insects are closely attached to a specific set of host crops. Increasing temperature that
farmers not to grow the host crop for longer period would decrease the populations of insect pests
specific to those crops. The same environmental factors that impact oninsect pest can impact their
natural enemies and parasites as well as the insect pathogens that attack on insect populations., Aphids
have been shown to be less responsive to the aphid alarm pheromoneat higher temperatures, they
release when it is attack by insect predators and parasitoids – resulting in the potential for greater
predation.
How changes in precipitation will affect insects?
Some of the insects are sensitive to precipitation and areremovedor killed from crops by heavy
rains - in some north eastern US states, this consideration is important when choosing management
options for onion thrips. Other insects such as pea aphids are not tolerant to drought2.
How changes in humidity will affect insects?
Distinct temperature, there are no definite ranges of favourable relative humidity to allinsects.
Different species and their immature stages have their own range.Humidity affects the speed of
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development, fecundity, colour etc. If water content is high in insect body, dry air accelerates the
development. Locusts sexually mature quickerand the numbers of eggs laid are more at 70% R.H.
Rhinoceros beetle develops light chitin in dry airanddarkchitin in moist air. Survival is indirectly affected
duehigh humidity conditions thatfavour the spread of diseases in insects.
How rising CO2 levels affect insects:
Global warming, mainly due to elevated CO2 this can increase levels of simple sugars and decrease
the nitrogen contentin leaves, also increase the damage caused by many insects, which consume more
leaves for their metabolic requirements of nitrogen. Depending on the pest, elevated CO2 may act in a
synergic or conflicting manner with higher temperatures. Results of such interactions are difficult to be
estimate. Therefore, one is important to wait for visual appearance of a pest for initiating
action.ElevatedCO2 levels and higher temperatures will keep changing the composition and duration of
infective stages of pests.
How this will affect farmers:
It is likely that farmers know very well extensive impacts on insect management strategies with
changes in climate. Insecticides applications have significant economic costs for growers and
environmental costs for society. Additionally,at higher temperatures some classes of pesticides
(pyrethroids and spinosad) have been shown to be less effective in controlling the insect pest.
What farmers can do to adapt?
Farmers who continuously monitor the occurrence of pests in their fields and keep the records of
severity, frequency, and cost of managing pests over time will be in a better position to make decisions
about climate change, it remains economical to continue to grow a particular crop or use a certain pest
management technique. If more insecticide applications are required in order to successfully grow a
particular crop, farmers will need to carefully evaluate whether growing that crop remains economical.
CONCLUSION:
Theeffects of climate change on insect pest communities result inincreasedherbivoresand
decrease the abundance of decomposers and predators, which may have negative impacton entire
ecosystems. The indiscriminate use of insecticides resulting from an increase in pest outbreaks will likely
have negative environmental and economic impacts for agriculture. The best economic strategy for
farmers to follow integrated pest management (IPM) practices such as field monitoring, pest forecasting,
recordkeeping, and choosing economically and environmentally safe control measures will be most likely
to be successful in dealing with the effects of climate change.
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INTRODUCTION
Potassium (K) is the third important primary nutrients after nitrogen (N), and phosphorus (P) in the crop
production process (Raghavendra et al. 2018). Potassium involved in various crop physiological and
biochemical functions such as activation of enzymes, osmoregulation process, impart resistance against
biotic and abiotic stresses to improve growth, yield, and quality of produce (Raghavendra et al. 2017).
Sustainable nutrient management mainly focused on the supply of N and P nutrients, while issues of
sustainable K management in soil has been partly been ignored. World agriculture land suffers from
severe K deficiencies, which is more in Asia. The reasons could be the ignorance of the farmers in the
region with the illusion of only N and P nutrients improve crop productivity and income. About 90-98% of
K exists in mineral insoluble forms (feldspar and mica) and currently, there are no K reserves minerals in
India for K fertilizer productions and is completely being imported from other countries (McAfee 2008).
This necessitates search alternate sources of K that can solubilize soil mineral K and make available for
crop uptake under field conditions to improve crop productivity and profitability of farmers without
harming the environment. Under such circumstance’s biological extraction of K through potassium
solubilizing bacteria holds good promise.
Potassium solubilizing bacteria (KSB)
These are the microorganisms that play an important role in the natural K cycle. These solubilize the
unavailable forms of K (i.e. non-exchangeable K, lattice K, and mineral K) into the available form of K
through some mechanisms such as acidolysis, chelation, complexolysis, exchange reactions and
production of organic acids (Meena et al. 2016). Some of the K solubilizing bacteria are tested for
different crops and brought improvement in crop growth, yield and nutrients uptake across different
locations. A wide range of rhizospheric microorganisms reported as a K solubilizers such as Bacillus
mucilaginous,
Paenibacillusglucanolyticus,
Bacillus
circulans,
Bacillus
edaphicus,
Acidithiobacillusferrooxidans, Pseudomonas, Burkholderia, Paenibacillus spp., Enterobacter harmaechei,
Arthrobacter spp., Cladosporium, Aminobacter, Sphingomonas. All these microbial strains have the ability
to solubilize K bearing minerals but only a few bacteria such as B. edaphicus and B. mucilaginous have a
high capacity to solubilize and mobilize K from minerals (Shanware et al. 2014; Meena et al. 2016).
Crops where KSB biofertilizer can be used
The KSB can be used in a wide range of crops such as field crops, fruits, and vegetables, plantation,
ornamental, grasses and fodder crops grown under K deficit areas.
Application methods of KSB biofertilizers
Table: Application methods of KSB biofertilizers
Methods
Procedure
Soil application
3 liters of liquid KSB mixed with organic fertilizers/potent organic
carrier and applied near to root zone along with the planting rows
and covered with the soil.
170

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317
Seed treatment

Drip irrigation
Seedling and set treatment
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Before sowing liquid KSB 10 ml kg-1 seed or 50 ml acre-1 seed
treatment is done with help of sticker (5% sugar solution) and
later go for sowing.
3 liters liquid KSB in 500 liters of water for 1 ha area.
Dipping of seedlings in 100 ml of liquid KSB in 10 liters of water
solution for 30 minutes before transplanting. For set treatment, 3
liters KSB + sufficient water dip is required 1 ha setts.
Fruit/ornamental trees: Apply liquid KSB directly to root zone
early in season @ 1 lit tree-1 (2 ml liquid KSB in 1 liter water).

Merits of KSB biofertilizer
1. Viable microbial technology for mitigating K deficiency in agriculture soils
2. Most of KSBs are native and able to solubilize/ mineralize K and also act as plant growth promoting
substances
3. Improve the K use efficiency, increase crop productivity and profitability
4. Reduce import burden of K fertilizers by curtailing dependence on chemical K fertilizer in crop
production
5. Sustainable and ecofriendly K management option
Demerits of KSB biofertilizer
1. Timely availability of standard quality strains to farmers in commercial formulations for crop
production is a challenging task.
2. Rigorous field level studies to be done for the suitability of KSB strains under diverse crops and
cropping systems.
3. Suitability of KSB fertilizers under stressed environment (salinity, alkalinity, waterlogging, drought,
etc.) for crop production is the question.
CONCLUSION
The KSB is the cost-effective, eco-friendly, sustainable K management option in a country like
India, where, there is no reserve K bearing minerals available for commercial K fertilizer production. It
could be a viable option to curtail inorganic K fertilizer usage in different agroecosystems through
thorough scientific research evidence under different crops and cropping systems at field level for further
recommendation.
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INTRODUCTION
Allelopathy is a normal and eco-friendly phenomenon that involves inhibitory or promotional effects of
released Phyto-toxins “Allelochemicals” by the crop plants. Allelopathy is considered as both beneficial
and deleterious biochemical interaction through the production of chemical compounds that escape in to
the environment and subsequently influence the growth and development of neighboring plants. This
phenomenon can be utilized efficiently for the pest and disease-free crop production. Use of
agrochemical can be minimized by exploiting the allelopathy as an alternative tool for disease pest
management in crop production.
Allelochemicals:
Allelochemicals are a subset of secondary metabolites which are not required for metabolism of the
allelopathic organism.
Allelopathy:
Allelopathy is a natural phenomenon. Term coined by austrian physiologist. Allelopathy is a biological
phenomenon by which an organism produces one or more biochemicals that influence the biological
activity of another organism.
Types of allelopathy:
Positive allelopathy: - It is a type of allelopathy in which the receiver is being benefitted.
Negative allelopathy: - It is a type of allelopathy in which the receiver is harmed.
Types of interaction.
 Plant-plantinteraction: - used in weed management where in the allelochemicals released by one
plant has effect on another plant species or genera.
 Plant-microorganisminteraction: - It is an interaction where in allelochemicals released by the
plant has effect on the micro-organisms.
 Microorganism-microorganism: -It is an interaction where in the allelochemicals released by the
micro-organisms affects the microorganisms.
Plant - micro-organism interaction
 Allelochemicals are secondary metabolites which are already synthesized in plants prior to
infection or in response to a stimulus. They are also termed as natural fungicides, bactericides and
viricides as they are plant origin.
 Plants that release these compounds are the donor species.
 Organisms that are influenced are termed as recipient or target species.
They are released into the environment by:  Volatilization
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Root exudation
Decomposition of plant materials.

Mode of action:
Several allelochemicals are synthesized by the plants during their growth and developmental period.
Crops and microorganisms that possessing allelopathic activity to major diseases could reduce the loss in
crop yields due to disease causing agents and hence reduces fungicide, bactericide and viricide
application and its costs, ultimately helping to protect our environment. These phytochemicals have low
or no toxicity to animals and beneficial insects, possess an array of activity with varying and diverse site of
action and have a comparatively high degradation rate. Hence allelopathy is directly or indirectly involved
in disease management during crop production. Allelochemicals may influence vital physiological
processes such as,
 Respiration.
 Photosynthesis.
 Cell division and elongation.
 Membrane fluidity.
 Protein biosynthesis.
 Activity of many enzymes and
 May also affect tissue water status.
Allelochemicals are usually more effective in mixtures than singly to influence targets.
Allelopathy in disease management: Plant disease causes harmful effects on many crops including
cereals, oilseeds, etc., and especially vegetables. A number of soil-borne diseases cause substantial losses
to crop production. Although cultural practices such as burning infected plant debris and using resistant
cultivars have long been used, diseases still cause abundant losses in crop yields. Plant - allelopathy
mechanism can be applicable as a component of integrated disease management program. Chemical
disease control for most of the diseases is either unavailable or ineffective. Plant pathogens can be
suppressed using allelopathic crops in different ways.
Intercropping: Intercropping is a promising allelopathic approach to biological control for soil-borne
disease management (Hazara, 2001 and Gomez Rodrigueza et al., 2003). Root exudation releases
allelochemicals into the rhizosphere, effectively influencing interactions with neighbouring plants and
microbes.
 Canola (Brassica napus) tissues containing high levels of the glucosinolate 2-phenylethyl (2-PE) has been
shown to be toxic against a great range of cereal pathogens, including plant parasitic nematodes.
Intercropping creates a microclimate, which is helpful for reducing disease intensity.
 Sugi (Cryptomeria japonica (L. f.) bark has inhibitory effects against diseases causing root infections in
tomato (LycopersiconesculentumL.).
 Root exudates from Chinese chive (Allium tuberosum L.) inhibit multiplication of bacterial wilt
(Pseudomonas solanacearum Smith). When intercropped with tomato, Chinese chive suppressed
bacterial wilt while having no negative effect on the tomato.
 Certain volatile allelochemicals are exuded from aerial parts of marigold (Tageteserecta L.). When
intercropped with tomato, marigold suppressed tomato early blight disease caused by Alternaria solani
by more than 90%. Bacterial wilt of tomato (P. solanacearum) has been well controlled by intercropping
tomato with cowpea.
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Cover crop: Cover crops are grown to control disease pathogens, includes sunhemp (Crotalaria juncea L.),
yellow sweet clover (Melilotus officinalis (L.), sorghum, cowpea, alfalfa (Medicago sativa L.), velvet bean,
red clover and ryegrass. Allelopathic properties of cover crops can break disease cycles and reduce
populations of bacterial and fungal diseases (Everts, 2002), and parasitic nematodes. Species in the
brasicaceae family, such as mustards, have been widely shown to suppress fungal disease populations
through the release of naturally occurring toxic chemicals during the degradation of glucosinolade
compounds in their plant cell tissues.
Crop rotation: Crop rotation is important in managing soil-borne fungal pathogens in many crops of
economic importance. It is the sequential sowing of various crops in a particular field over a definite time
period. In crop rotation, allelopathic crops use allelochemicals exuded by roots and released by
decomposition of preceding crop residues to suppress disease pathogens. A suitably designed crop
rotation can increase yield by around 20%.Crop rotation leads to numerous benefits over monocultures.
Special attention should be paid to disease management when designing the rotation. Factors such as
different root systems and plant architecture, differences in sowing and harvesting times, allelopathy,
varying soil and crop management techniques and diverse cultural practices may be responsible for
disease suppression and other benefits in a rotation. Plant-released allelochemicals through root
exudation and litter decomposition in rotational sequence suppress diseases. Crop rotation is also helpful
in neutralizing potential auto toxic effects associated with Allelochemicals.
Table: 1 Allelochemicals showing defense against pathogens
Crop name
Allelochemical
Crop protected Targeted pathogen
Potato
Tomatine
Tomato
Fusarium oxysporum
Potato
Solanine, chaconine,
Tomato
Pseudomonas solanacearum,
solanidine
Alternaria solani
Cicerarietinum
Alkaloid
Mycospharella blight
Cowpea
Phenolic, alkaloid
Groundnut
Cercospora leaf spot
Sorghum
HCN
Sorghum
Helminthosporiumturcicum,
Fusarium moniliforme
Watermelon and Phenolic acid, sugars and Watermelon Fusarium oxysporum
rice
free amino acids
Lettuce
Phenolics
Cucumber
Fusarium oxysporum
Brassica carinata Glucosinolates
Potato
Root-knot nematode and fungal
pathogens.
Rice
Flavone and cyclohexenone Rice
Pyriculariaoryzae,Rhizactoniasolan
i.
Micro-organism to micro-organism interactions.
Allelochemicals from bio-control agents:
Allelochemicals are also associated with Bio-control agents and are used in plant disease control
that can be categorized based on various modes of action.
Types of allelochemicals and their mode of action.
 Siderophore (pyoverdin): These are low molecular weight iron chelating compounds released by
the micro-organism and forms a complex, there making the iron unavailable to the pathogen.
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Antibiotics (phloroglucinol, pyrrolinitrin, phenazines, cyclic lipopeptides): These are secondary
metabolites released by one organism which inhibit the pathogen.
Biocidal volatiles (ethylene, ammonia, allyl alcohols, benzaldehyde): These are volatile
compounds released by the biocontrole agent which can inhibit the pathogen.
Lytic enzymes (chitinase): These are enzymes secreted by the biocontrol agent which causes lysis
of the cell membrane of the pathogen leading to leakage of cell contents and finally causing death
of the pathogen.

Advantages in using allelochemicals:  Solve the problem of resistance development in races.
 Safe to environment and mammals as they are natural products obtained from plants and microorganisms.
 Combat disease causing pathogens and nematodes due to their inhibitory properties.
 Build up fertility and organic matter status of soil.
 Reduce the cost of cultivation by reducing the purchase of pesticides.
 Possess short half-life (For those allelochemicals which has toxic residual effects).
 Low or no toxic to beneficial organism, hence conserve natural parasites and predators.
 Possess diverse site of action, which solves the problem of resistance development in the
pathogens.
Limitations:  Selectivity is exhibited by the bio-control agents, thus limiting its effects only to few organisms.
 Extremely expensive to synthesize, hence commercialization is difficult and ready to use products
are limited.
 Sometimes toxic to non-target organism, thus causing natural imbalance.
 Some are carcinogenic to mammals.
 Expensive to synthesize.
 Short half-life (For those allelochemicals which does not exhibit residual toxicity).
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INTRODUCTION
Bacteriocins are ribosomally synthesized single polypeptides or post translationally modified ones that
are
usually
inhibitory
only
to
closely
related
bacterial
species.
Bacteriocins are proteinaceous toxins produced by bacteria to inhibit the growth of similar or closely
related bacterial strain(s).Bacteriocins were first discovered in 1925 by Gratia, who observed inhibition of
Escherichia coli S by E. coli V. The term was coined by Jacob et. al. 1953.They were initially named as
colicins and then their proteinaceous nature was resolved in 1946 by Fredericq.Colicins and other types of
the bacteriocins produced by Gram-negative bacteria dominated the research studies from these years to
the near past.The first bacteriocin isolation study was achieved by using a Gram-negative bacterium
Escherichia coli and the isolated molecules were named as colicins in 1925. These molecules exerted
bactericidal effects on closely related bacteria by various mechanisms including,inhibition of cell wall
synthesis,permeabilization of the target cell membrane, orinhibition of RNase or DNase activity.
Classification:
Bacteriocins are divided into four classes by Klaenhammer in 1993.
Class
Characteristics
Subcategory
Class I
Lantibiotics
Type A
Type B
Class II
Nonmodified heat-stable bacteriocins containing Subclass IIa
peptides with molecular masses of 10 kDa
Subclass IIb

Class III

Class IV





Protein bacteriocins
with molecular masses
of 30 kDa
Bacteriocins that form large complexes with other
macromolecules

Examples
Nisin
Mersacidin
Pediocin AcH
Enterocin FH99
Pediocin 34
Lactacin F and
Lactococcin G
Helveticin J
Lactacins A and B
Leuconosin S
Lactococcin 27

Mode of action of bacteriocins.
Bacteriocins are usually synthesized as inactive pre-peptides that have an N-terminal sequence guide
(Macwana and Muriana,2012).
These precursors are transported to the cell surface during the exponential growth phase and
enzymatically converted into their active forms.
The carriers contain an N-terminal peptidic portion responsible for the guide peptide cleavage as well as a
C-terminal portion responsible for ATP hydrolysis and energy supply.
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Functions

Cerein 8A (Bacillus cereus) Bac-GM17(Bacillus clausii), Anti-microbial activity.
putidacin (Pseudomonas chloraraphis) Bac 14B
(Bacillus
subtilis)
amylocyclicin
(Bacillus
amyloliquefaciens)
Bac IH7 (Bacillus subtilis)
Promotes tomato and musk melon plant growth.
Thuricin 17 (Th17) (Bacillus thuringiensis)
Bacterial signal compound, promoting plant growth
in legumes and non-legumes.
Th17
In Arabidopsis thaliana and Glycine max Th17
increased phytohormones IAA and SA.
In Glycine max, Th17 helped seeds germinate in the
presence of NaCl stress
Cerein 8A isolated from B. cereus 8A

interferes with cell membrane integrity and causes
cell wall damage

Bacteriocin Bac-GM17 from the rhizosphere bacteria bactericidal effect on Agrobacterium tumefaciens
Bacillus clausii strain GM17
C58 and fungistatic effect on Candida tropicalis R2
CIP203
B. subtilis strain 14B produces Bac 14B
Effective against crown gall disease caused by A.
tumefaciens
B. subtilis strain IH7
A plant growth promotor
Tomato and muskmelon treated with Bac IH7
showed enhanced germination percentage and
increased shoot weight and height and root lengths
Lysinibacillus jx416856, a bacterium isolated from Inhibit food borne pathogens such as
fruit and vegetable waste
Staphylococcus
aureus,
Staphylococcus
epidermidis, and B. cereus
Bacillus thuringiensis NEB17 was isolated from Under nitrogen free conditions, this bacterium
soybean root nodules
promoted soybean growth, nodulation, and grain
yield
Th17
Positive effects on soybean and corn and
stimulated plant growth.
Applications of Bacteriocins:
Bacteriocins and Human Health Applications
Increase in the count of antibiotic-resistant pathogens. Undesirable effects of new-generation antibiotics
with highly toxic features, forced the consideration of alternative methods i.e., Bacteriocins. Blood
pressure treatment, Inflammations and allergies treatment, Skin infections treatment., Mastitis infections
treatment, Herpes treatment, Dental carries treatment and Peptic ulcer treatment. Hemolytic uremic
syndrome treatment, Urogenital infection treatment and Hemorrhagic colitis treatment. Verotoxin 1 and
derivatives of pseudomonas exotoxin displayed antitumor activity in case of breast cancer and ovarian
cancer ie. Lantibiotics, Colicins, Microcins and Verotoxin 1.
177

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Bacteriocins and Food Applications
The growing awareness of consumers and the health concerns regarding chemical food additives make
natural antimicrobials more attractive. Bacteriocins, especially produced by LAB, have a great potential to
meet this request in the food industries.







Desirable properties that make Bacteriocins suitable for food preservation.
They are generally recognized as safe substances.
They are nontoxic to eukaryotic cells.
They become inactivated by digestive proteases, having little influence on the gut microbiota.
They are usually pH and heat-tolerant.
They have a relatively broad antimicrobial spectrum against many food-borne pathogenic and spoilage
bacteria.
They show a bactericidal mode of action, usually acting on the bacterial cytoplasmic membrane: no cross
resistance with antibiotics.
Applications of bacteriocins with these features in food industries:
Theycan extend shelf life of foods, provide extra protection during temperature abuse conditions,
decrease the risk for transmission of food-borne pathogens through the food chain, ameliorate the
economic losses due to food spoilage, reduce the application of chemical preservatives, permit the
application of less severe heat treatments without compromising food safety, better preservation of food
nutrients and vitamins, as well as organoleptic properties of foods. The first commercial preparation of
nisin (Nisaplin®) was made in 1953 by Aplin& Barrett Ltd. (now Danisco). Originally intended only to
control clostridial spoilage in processed cheese, the application was so successful it led to worldwide
interest. In 1969 a joint FAO/WHO expert committee on food additives recognized nisin as a safe and
legal food additive.











Applications of bacteriocins in plant disease management.
Few bacteriocins of phytopathogenic bacteria have been discovered, much less characterized.
Bacteriocins, or antagonisms between strains that might be due to bacteriocins, have been reported for
the following:
Bacteriocin-producing, nonpathogenicCaratovoramichiganensecan control tomato canker.
Dramatic decreases in crown gall disease of apple (up to 99% control) have been obtained by inoculating
seeds or roots with nonpathogenic bacteriocin-producing Agrobacterium radiobacter strain 84.
This procedure also controlled crown gall of peaches in Australia and cherries in the northwestern USA.
The syringacins 4-A and W-l have been purified and tested against P. phaseolicola and P. glycinea,
resulted in reduced lesion count on bean leaves.
Seed treatment with Bacteriocin 4-A can protect soybean seed against challenge with P. glycinea.
A bacteriocin produced by Pseudomonas syringaepv. ciccaronei, used at different puriﬁcation levels and
concentrations in culture, inhibited the multiplication of P. syringae subsp. savastanoi, the causal agent of
olive knot disease, and affected the epiphytic survival of the pathogen on the leaves and twigs of treated
olive plants.
Limitations
Narrow spectrum of inhibition activity
Instability in biological matrices (proteases, extreme pH, salt).
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Low production yields: difficulty for large-scale production,
High costs, etc.
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INTRODUCTION
The word phytoestrogens comes from the Greek word “phyto,” or plant, and “estrogen,” the hormone
that
causes
fertility
in
all
female
mammals.
Phytoestrogens are
plant
derived xenoestrogens (see estrogen) not generated within the endocrine system but consumed by
eating phytoestrogenic plants. Also called "dietary estrogens", they are a diverse group of naturally
occurring nonsteroidal plant compounds that, because of their structural similarity with estradiol (17-βestradiol), have the ability to cause estrogenic or/and antiestrogenic effects, by sitting in and blocking
receptor sites against estrogen.
Phytoestrogens are plant derived compounds with estrogenic activity found in natural diet
including soybean, soy product and alfafa fodders used widely for prevention and treatment of
osteoporosis. Phytoestrogens mainly consist of isoflavone, lignans and coumestans. Soy Isoflavone are
heterocyclic phenols have similar structure to 17 beta estradiol and selective oestrogen receptor
modulator and its important constituents are genistein, daidzein and glycitein. Isoflavone exert its effect
through oestrogen receptor inducing receptor dimerization and promote its natural effect. Their action is
depend on the target tissue, receptor status of the tissues and level of endogenous oestrogen. These are
the best known phytoestrogen used for the prevention of postmenopausal osteoporosis by stimulating
osteoblasttic activity and inhibit osteoclast formation.They influence human health by means of genomic
and non genomic mechanism. It is proposed that due to low molecular weight, they pass through the cell
membrane and interact with oestrogen receptor (genomic) to shows estrogenic effects while this effect is
inhibited via tyrosine kianse (non genomic).
Dietary Sources of PhytoestrogensPhytoestrogens consist of more than 20 compounds and can be found in more than 300 plants, such as
herbs, grains, and fruits. The three main classes of dietary phytoestrogens are described below.
• Isoflavones (genistein, daidzein, glycitein, and equol) are primarily found in soybeans, soy products,
chickpeas, and other legumes.
• Lignans (enterolactone and enterodiol) are found in oilseeds (primarily flaxseed), cereal bran, legumes,
and alcohol (beer and bourbon).
• Coumestans (coumestrol) can be found in alfalfa and clover. Most food sources containing these
compounds typically include more than one class of phytoestrogens.
Pathophysiology of Postmenopausal Osteoporosis There may be 2 causes of postmenopausal osteoporosis
a. Low peak bone mass
b. Increased bone loss, or both Peak bone mass is determined 70%-80% by genetic factors. Remaining
causative factors for the peak bone mass include factors like nutrition, activity and hormonal interplay.
Osteoporosis in menopausal women common in India and worldMenopause commonly occurs between age 50 and 53 years in women from Europe and North America,
and as early as age 42 years in populations from Latin America and Asia 37. Postmenopausal women are
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at high risk of developing osteoporosis and suffering fractures on account of the rapid bone loss which
occurs with the onset of menopause38-40.
The population of India is expected to increase to 1,367 million by 2020 and1,613 million by 2050; of
which 9.8% (134million) and 19.6% (315 million),respectively, will be adults over 60 years(WPP
2010).Conservative estimates in a study suggest that 20% of women and about10-15% of men are
osteoporotic in India.
The
Preliminary
data
from
India
(published
and unpublished)
indicates
a
high prevalence rate of PMO (postmenopausal osteoporosis) making it a major public health problem,
making also need for population-based studies for prevalence, and incidence of new hipfracture and
related mortality. Though the prevalence of PMO population above the age of 50 years varies widely across
the globe 5.8-50.1%, the limited data from India reveal the prevalence to be ranging from 25.8 to 62.
Further, stratification of the risk based on age shows that the prevalence of low bone mass is more than
40% from the age of 40 years and increases to more than 62% by age 60 and80% by the age of 65 years.
After menopausal in women the process of osteoporosis is accelerated due to deficiency of estrogen.
Estrogen helps in the positive calcium metabolism and osteogenesis. Menopause accelerates the bone loss
to 2-5% per year, which may continue till 10 years. Prevalence of osteoporosis increases with age in women
and not in men. Osteoporosis is becoming a public health problem in India with lower normative index of
BMD as compared to western countries. One out of three women between age group of 50-60 years in
India suffers from osteoporosis. Indian women have an early age of onset of osteoporosis as compared to
western counterparts. There is need for early diagnosis, identification of high-risk groups and prevention
and treatment of osteoporosis in the Indian context.
Natural history of postmenopausal osteoporosisIn postmenopausal females, there are hormonal changes which cause an increase in the RANKL which
causes increase in the osteoclastic activity and hence, shifts the bone remodeling towards a bone
resorbing balance which leads to osteoporosis It has been noted that the bone loss is maximum 3-5 years
before menopause and also 3-5 years after menopause. These points towards the indirect as well as the
direct causes of bone loss leading to osteoporosis.
Risk Factors for Osteoporosis in Postmenopausal Women Premature menopause
 Family history of osteoporosis
 Thin build
 Malnutrition
 Physical inactivity or immobility
 Gastric or small bowel resection
 Glucocorticoid therapy
 Heparin therapy
 Hyperparathyroidism
 Smoking
 Excessive alcohol use
Causes of osteoporosis in Postmenopausal WomenOsteoporosis is a very common condition among postmenopausal women. This bone disease can develop
over time for many different reasons and can be a painful experience. This is because bones lose density
and become weaker, which can cause frequent fractures from even the slightest impact. It's important to
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be aware of the causes of this condition because there are usually no visible signs of having it. The bones
do not change in outward appearance, the first signal is typically a fracture. Knowing these can help
determining at risk1-Estrogen Deficiency- The majority of people affected by osteoporosis are menopausal or postmenopausal women. This is because their estrogen levels dramatically reduce. This causes a rapid
decrease in bone density. This is why it's very important to identify hormonal imbalance to help prevent
and treat osteoporosis.
2-Mineral Deficiency-Getting this mineral is essential, but equally essential (yet less noted) is magnesium.
Without magnesium, calcium cannot be absorbed in the body, instead it will be released through your
urinary tract.
3-Vitamin Deficiency- Vitamin D and vitamin K are also essential for proper absorption of calcium in the
body. In general, these vitamins are also great for the building and maintaining of bones.
4-Hyperthyroidism-Hyperthyroidism is common among menopausal women and is when thyroid
produces too many hormones. The high levels, over time, can weaken the bones.
5 Genetics- -A family history of osteoporosis it can increase risk for the disease.
6- Smoking-Studies on smokers have shown that they have weaker bones and a higher likelihood of
fracture. The toxins in the cigarette block the proper function of estrogen, calcium, and vitamin D in the
body.
7-Excessive Alcohol- Alcohol can disrupt healthy building of the bones and speed up calciumloss.
8-Medication-Many prescription medications can cause bone loss. Make sure to thoroughly check the
labels of medications to make sure this is not a side effect.
Diagnosis Criteria:
These are various strategies for diagnosing and monitoring postmenopausal women with osteoporosis,
as represented by six topic areas:
1. Risk Factors: What is the role of clinical risk factors, in conjunction with bone measurement tests, in
identifying high-risk women and guiding initial treatment decisions?
2. Bone Measurement Tests: What are the advantages and disadvantages of various bone measurement
tests at different anatomic sites for identifying women at high risk of fracture?
3. Monitoring: Are bone measurement tests effective for monitoring response to treatment and for
guiding decisions about changes in management?
4. Markers: What is the role of markers of bone turnover for identifying women at risk of bone loss,
guiding initial treatment decisions, or monitoring response to therapy?
5. Secondary Causes: What diagnostic or laboratory tests are appropriate for evaluating patients with
osteoporosis, as determined by bone measurement tests or documented vertebral fractures?
6. Cost: Assuming consistent treatment approaches, what are the costs and cost-effectiveness of various
diagnostic strategies for identifying women with osteoporosis?
Mechanism of action of Phytoestrogens in postmenopausal osteoporosisPhytoestrogens affect human health by means of both genomic and nongenomic mechanisms; because
of their low molecular weight they can pass through cell membranes and interact with receptors and
enzymes (Adlercreutz, 1988). Genomic mechanisms include estrogenic and antiestrogenic effects on
ERs; nongenomic mechanisms include inhibition of tyrosine kinase, inhibition of DNA topoisomerase,
antioxidant activity, inhibition of angiogenesis (Kurzer& Xu 1997)
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Dietary phytoestrogens and postmenopausal osteoporosis
The scientific interest in phytoestrogens derives from their proposed capacity to influence human
health, above all in relation to so-called western diseases such as breast, prostate and endometrial
cancer, cardiovascular disease and osteoporosis, as shown by epidemiological, in vitro, animals and
human studies. Epidemiological Evidence There is strong epidemiological evidence that Asian women
have a much lower incidence of the above diseases compared with western women (Adlercreutz 2002;
Adlercreutz et al., 1992; Lauderdale et al., 1997). Interestingly emigrant Asian women who adopt a
western diet lose their protection (Ziegler et al., 1993;). Epidemiological studies have demonstrated
that Asian populations with a particularly soy-rich diet have a low incidence of postmenopausal
fractures (Cooper et al., 1992; Lauderdale et al., 1997), and high BMD (Somekawa et al., 2001). These
epidemiological observations have given rise to the theory that phytoestrogen-rich diet could
contribute to protect women against these western diseases; this seems particularly important for
postmenopausal osteoporosis. Potter et al (Potter et al 1998) showed that bone mineral density was
increased with an intake of 90 mg of soy isoflavones but not with 56 mg, suggesting that there is a
threshold of minimal isoflavones intake required to achieve a positive effect on bone
(Setchell&Lydeking-Olsen, 2003).
CONCLUSION
Because of its incidence and the health-related problems it gives rise to, postmenopausal osteoporosis
has become a social problem requiring appropriate management strategies. Replacement therapy is
effective for both prevention and therapy, but recent findings have shown that its long term
administration is not as safe as was previously thought, so alternative treatments are urgently needed.
Dietary phytoestrogens are emerging as a valid alternative to estrogens in the treatment of menopauserelated diseases, such as the climacteric syndrome, cardiovascular diseases, osteoporosis, dementia. This
review summarizes the main epidemiological, in vitro, animal and clinical evidence related to the effects
of phytoestrogens on bone metabolism and bone density. It also argues the possibility that dietary
changes in Western habits favouring an increased intake of phytoestrogens-rich foods, could contribute
to prevent and to reduce the incidence of postmenopausal osteoporosis in this population.
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Tips for Integrated Management of root-knot nematode in Garlic (Allium sativum)
Article id: 23050
R. C. GUPTA* & P. K. GUPTA**
Assistant Director (Plant Pathology) * &Director**
National Horticultural Research and Development Foundation,
Regional Research Station, Chitegaonphata, Nashik-422 003 (Maharashtra)
Garlic (Allium sativum L.) is an important spice crop cultivated all over the country during Rabi season.
The total production of garlic is about 14.25 lakh metric tons from an area of approximately 2.62 lakh
hectares in India. Rajasthan, Madhya Pradesh, Uttar Pradesh, Gujarat, and Punjab are the major garlic
growing states producing more than 88 % of garlic in the country. Garlic suffers from various fungal,
bacterial as well as viral diseases causing considerable yield loss in different cultivated areas in the
country. Root-knot nematode (Meloidogyne spp.) is one of the most damaging genera among the plantparasitic nematodes on vegetables and other horticultural crops. Root-knot nematode is also called as
hidden enemy of crops. The genus includes more than 90 species with some species having several races.
More than 2000 plants worldwide are susceptible to infection by root-knot nematodes. The root-knot
nematode (Meloidogyne graminicola) in garlic was reported for the first time in 2015 from Karnataka
followed by Karnal (Haryana) in 2016. It is evident now that the root-knot nematode is emerging as a new
constraint in quality production of garlic in India. The quality production of garlic can be achieved by
approaching integrated disease management of root-knot nematode through integration of cultural
practices viz. intercropping, soil amendment through neem cake, bio-pesticides and application of
nematicide.The symptoms of infestation on roots and leaves and tips for integrated management
practices of root-knot nematode (Meloidogyne graminicola) in garlic are described hereunder.
Symptoms on roots
Root-knot nematodes usually cause swellings on the roots called galls or root-knots which are the result
of second stage juveniles infestation (Plate 1 A & B). The formation of these galls damages the water and
nutrient uptake system of roots. The nematode infested roots in garlic also allow the entry of soil-borne
pathogenic fungi viz., Fusariumoxysporum and Phomaterestris.
Symptoms on leaves:
The yellowing of leaves and drying of plants are the true symptoms of root-knot nematode infestation in
garlic (Plate 1 A). Infected garlic plants on uprooting showed numerous typical root galls or root-knots.
The number of root galls (small, medium and big size) may rang from 3 to 12 per plant at early stage.
These may be of oval, round and cylindrical in shape. The typical symptoms of nematode galls are that
they are mostly formed in root tips of garlic plants.
Tips for integrated management of root-knot nematodes
The quality production of garlic can be achieved by integrating the cultural practices, intercropping, soil
amendment through neem cake, biopesticides and use of chemical nematicide etc. The most reliable
integrated management practices can prove to be preventive to reducing infestations of root-knot
nematode in soil. The tips are described below:



Summer deep ploughingof field during May and June can reduce root- knot nematode population in
soil.
Soil solarization can be used to temporarily reduce the nematode populations in the top 15 cm of soil.
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Soil amendment with neem cake @ 5.0 q/ha one month before planting can play an important role to
suppress the nematode population by anti-nematiciadal activity and reduce the movement and
feeding capacity of juveniles.
Intercroppingwith marigoldmayhelp in reducing the root knot nematodes in soil. French marigold
varieties viz Nemagold, Petite Blanc, Queen Sophia, and Tangerine have been found most effective.
Bio-pesticideApplication in soil namely Trichoderma viride @ 5 kg/ha before one week of planting
effectively minimizes the root-knot nematodes.
Application bio-pesticide viz., Paecilomyces lilacinus @ 5 kg/ha (a potential egg parasite) effectively
controls of the root-knot nematode population.
Nematicide viz. carbofuran application @ 25 kg/ha alongwith fertilizers before planting of garlic
effectively controls the root-knot nematode. Thus, quality production of garlic can be obtained by
approaching the integrated management practices.

Plate 1

A. Root-knot nematode affected plants of garlic

B. Close-up of root-knot nematode galls at the root tips of garlic
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Organic carbon status, improvement strategies and feasibilities of the soil
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INTRODUCTION
Measurement of soil organic carbongives an estimate of the amount of organic matter in a soil as
a percentage by weight although soil carbon density (t/ha) can also be estimated and is very useful for
carbon accounting purposes. The level of organic matter in the soil is a broad indicator of soil condition
and its concentration in the soil is largely determined by the addition of surface litter (fallen leaves,
manure and dead organisms) and root material and the rate at which microbes break down organic
compounds. Much carbon is added to the soil from root material as well.
Carbon is essential for plant growth, due to its effects on other soil properties. Organic matter is
important since it binds soil particles together into stable aggregates which are necessary for soil
structural stability. Soil organic carbon varies with depth. Levels are usually highest in the topsoil and
generally decrease rapidly with depth. Organic carbon concentrations in the soil commonly range
between 0% and 15% as a percentage by weight (Chartres et al. 1992).
In many situations the level of organic carbon does not appear to be strongly related to soil types
although some soil landscapes are defined by having high organic carbon. Typically it varies as a function
of climate and land use. It is usually higher in forest and pasture areas than in cultivated areas. It generally
follows continental rainfall and temperature patterns (carbon accumulation increases with increasing
rainfall; carbon decomposition increases with increasing temperature - these factors are then influenced
by the annual input of carbon to the soil system). The soil carbon levels are the result of the balance
between inputs of carbon into the soil, decomposition and removal of carbon from the soil.
Why do we need to monitor soil organic carbon?
Monitoring levels of soil organic carbon provides a good measure of the impact of land
management on soil health. Exploitative, environmentally damaging land management practices tend to
reduce soil carbon levels. Monitoring is also necessary to support the needs of the National Carbon
Accounting System (NCAS) to meet international reporting requirements (i.e. for the measurement of
greenhouse gas emissions).
Organic matter and soil properties
 Encourage soil granulation
 Reduce the plasticity and cohesion
 Increase water retentive capacity
 High CEC minimize the leaching losses of nutrients
 Nitrogen, phosphorus, sulphur and micro nutrients are held in organic forms
 It aids in release of elements from minerals by humic acid.
Soil organic matter or humus
Organic matter is the chief source of mineral’s return to soil. It has also a much water holding
capacity. It can hold minerals as ions by absorption and binds clay particles into aggregates. It makes clay
soils porous thus increasing aeration of soil and also causes easy percolation of water in soil.
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Nature of soil organic matter: Soil organic matter (humus) represents the equilibrium between inputs,
originating from primary photosynthetic production, input is largely of carbohydrates, lignin compounds,
fats and proteins with smaller quantities of free amino acids, alkanes, terpenoides, carotenoids,
flavonoids, alkaloids. Polyphenols, resin etc. most of these, as carbohydrates, cellulose etc. are easily
decomposed and have short residence time in soil. Soluble sugars, lipids, proteins, amino acids, organic
acids etc. are minor constituents of organic matter. However, the major constituents of humus are humic
complexes, which make the greatest proportion of it in most soils. They comprise a mixture of divers
phenolic polymers like lignin, resins etc.
Sources and rate of production of organic matter: Organic matter to soil is contributed by surface-living
plants and animals (dead leaves, twigs, branches of plants and bodies of animals) as well as by micro- and
macro-organisms living in the soil, a variety of microorganisms and animals and dead rolls of plant etc. All
dead, fresh organic matter fallen recently to the ground is called litter. In deciduous forests, where all
leaves fall at one time, large amounts of litter are produced as a crop each year, whereas in evergreen
forests the leaf fall is gradual with simultaneous decomposition. Thus litter here is less pronounced. In
grassland, however, there is little accumulation of litter as compared with the forests. This is due to
marked differences in the types of vegetation in two habitats. Just beneath the fresh litter there may be
present material derived from the litter of previous season in which decomposition might have
progressed. This partially decomposed litter is called duff. Thus, initial input of organic matter is in the
form of surface litter and underground dead root matter. But as a result of various soil processes, chiefly
activities of micro-organisms in the soil, this organic matter (litter) is grossly modified, which is now
known as humus, or soil organic matter in current practice. Humus is dark, finely divided and amorphous
organic matter.
Formation of humus: In humus formation the first step is the commutation and transport of the original
plant fragments by the soil fauna. The details of the various kinds of these animals will be given later
under “soil organisms”. After this initial breakdown, commenced by the soil fauna, microorganisms’
attack (bacteria, fungi, actionmycetes) increases rapidly and the original material is soon cleared of its
labile components like soluble sugars, polysaccharides, proteins and fats, leaving a residue of more
resistant lignin and lignin-derivatives. Thus in many soils, a large proportion of the humus is derived from
the joint activity of the soil fauna and microorganisms.
The nature of the organic matter is governed both by input and by ‘soil metabolism”,
consequently vegetation, climate, parent material and topography all have a strong influence. The
composition of the organic matter of soil is thus determined not only by litter chemistry but also
influenced by the nature of microbiological resynthesize. The rate of humus formation and its
accumulation are thus governed by nature of microorganisms in decomposition, temperature, moisture,
aeration and pH of soil.
Form of humus: In temperate climates the range of organic matter types reflects the gross differences
between soil groups. Depending upon the nature of parent matter, vegetation and climatic condition,
there develop three common types of humus: mor humus, mull humus and moder humus. These three
terms were originally used in the late 1800s by Muller (Howard, 1969). These are as follows:
a) Mor humus. Also known as raw humus, mor characteristic of true podsol (a type of soil) and
formed at a low pH (below 3.8-4.0). Moderate rain along with a nutrient –deficient, well drained parent
materials due to podsolization produce a mor humus.
In mor humus earthworms are not present,
also, litter does not become mixed with mineral soil. It decays slowly in situ to form O2 layer of true mor.
This is a compact, rather tough, black or brown peaty material in which the individual fragments are easily
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recognized microscopically as plant material, the most prominent feature of the podsal is the intense
eluviation of the surface horizons with mobilization of organic matter and its redepositing at lower levels.
The fully developed podsol is highly acidic nature and its cation exchange complex is strongly desaturated.
Thus organic matter in acidic conditions does not decomposes rapidly due to inhibition of microbial
activities. Organic matter thus accumulates as peat or muck.
b) Mull humus. In contrast with mor humus, mull is characteristic of brown forest soils and some
other mollisols of temperate climates. Fine-textured, nutrient-rich rock with broad-leaved forest cover
develop mull humus forms. It is microbiologically rich than mor, supporting a greater bacterial and fungal
population. It is associated with soil pH values above 5.0 and abundance of divalent cations and welldeveloped earthworm fauna. As a grey, brown-grey or blackish material and it is diffusely incorporated
amongst the soil mineral particles by biological mixing. Since microbial decomposition is rapid, no plant or
microbial remains are recognizable in mull. It is amorphous and colloidal in nature.
c)Moder is a transitional form of humus between mull and mor, it characteristic forsod-podzolic
soils, loess and mountain grassland soils.The organic horizons with moder humus consist of low-thickness
litter (2-3 cm), which gradually pass on to humus-accumulative horizons. It is a type of medium humified
humus. Acidophilic fungi and arthropodan participates in transformations of plant residues. C/N ratio
equal 15-25. Moder produced mineral-organic complexes are labile and weakly bounded with mineral
portion of soil. (Jean-François et al., 2010)

CONCLUSION
Soil organic carbon is the basis of soil fertility. It supplies nutrients for plant growth and
development, promotes the soil structure, chemical, biological and physical health of soil, and is a buffer
against harmful substances in the soil. It is part of the natural carbon cycle, and the world’s soils holds
around twice the amount of carbon that is found in the atmosphere and in vegetation. Organic material is
manufactured by plants using carbon dioxide from the air and water. Plants (and animals, as part of the
food chain), die and return to the soil where they are decomposed and recycled. Minerals are released
into the soil and carbon dioxide is released into the atmosphere.
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Viroids and their interaction with host
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INTRODUCTION
The smallest known agent of infectious disease are single stranded RNA molecules of low molecular
weight that multiply in plants and cause disease. Viroid-RNA is of small size consisting of 246-375
nucleotides as compared to 4-20 kb of virus-RNA and Viroid-RNA consists of only one molecular on
species only while many virus-RNA exist as more than one molecular species within the same capsid.
Viroids are covalently closed, circular, single stranded RNA molecules of low molecular weight that
multiply in plant and cause disease. These are smallest known agent of infectious disease. Smallest size of
viroids are (1.1-1.3*105mol.wt). Viroids were discovered in 1971 by T.O. Diener associated with potato
spindle disease. Sseveral other plant diseases are: Chrysanthemum chlorotic mottle, disease,
Chrysanthemum stunt, disease , Citrus exortis, Coconut cadang-cadang ,Tomato bunchy top Tomato
apical stunt disease.Viroids molecular weight is low and ranges from 85,000 to 1,30,000 daltons. The
extracellular form of viroid is naked-RNA, there is no capsid of any kind Even more interestingly, the RNA
molecule contains no protein enciding genes and, therefore, the viroid is totally dependent on host
function for its replication.
Replication
Viroids seem to be associated with the cell nuclei, particularly the chromatin, and possibly with
the endomembrane system of the host cell. There is evidence that viroid replicate by direct RNA copying
in which all component required for viroid –replication including the RNA polymerase are provided by the
host. The infecting viroid strand (marked “+”) enters a cell, move into the nucleus and initiates the
synthesis of (marked “-”) strand (i.e. complementary strand)by a rolling. Circle mechanism proposed
earlier by Brown and Martin (1965) for replication of certain viral RNAs.
Transmission
1)Through
2) Through insect
3)Through mechanical
4) Through
Propagation vector & cultural methods hand tools viroids possibly cannot be transmitted as naked RNAs
because of their susceptibility to nuclease enzyme. They however, are protected from this enzyme-attack
by being localized within the nuclei of infected cells (sanger,1979). Presumably, the viroids are
transmitted in association with pieces of nuclei or chromatin and not as free RNA.
Viroids differs forms viruses in six ways:
1) Each viroid contains a single circular RNA molecule of low molecular weight.
2) Exist inside cell as particle s of RNA without envelope.
3) Do not require helper virus for replication or infection.
4) Viroid RNA does not produce protein.
5) Viroid RNA is always copied /multiplied in the host cell nucleus (virus RNA in host cell cytoplasm or
nucleus)
6) Viroids are the smallest known infectious agent causing disease in plant.
190

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Molecular host-viroid relationships
For ten years, several studies have been carried out to characterize the pathogenicity mechanisms
involved during a viroid infection. A recent study on the differential gene expression induced by the Citrus
viroid III (another Pospiviroidae) has shown that this viroid modified the expression of genes involved in
plant stress/defence responses, signal transduction, amino acids transport, cell wall structure and RNA
silencing suppression. Unfortunately, it remains unclear how these non-coding small RNA molecules are
able to regulate gene expression in their host and how they induce symptoms.
Regulated genes during a viroid infection
Most of the studies are actually made on tomatoes infected by PSTVd due to the easiness of
manipulations and the wide knowledge on these two genomes. The PSTVd is certainly the best-known
viroid concerning the links existing between the sequence, thestructure and the pathogenicity of this
viroid has allowed the study of these mechanisms with a high degree of infection. The highlighted tomato
genes are involved in defence/stress response (like chitinase and PR genes) as well as in cell wall structure
(cell wall protein), chloroplast function (cab genes), protein metabolism (like ubiquitin and heat shock
protein) and other diverse function (such as sucrose transporter and ADP/ATP translocator).
Protein viroid interaction
Alone, the gene silencing cannot explain how viroid’s regulated the gene expression of their host because
genes involved in several biological processes appeared over expressed during an infection. some studies
have shown that viroids can intract with host protein but the knowledge on this topic is poor. Only few
interactions between PSTVd and tomato plant protein have been highlighted due to the difficulties to
study viroids- protein interaction. These can be specific like the Dicer-mediated cleavage of the viroid
tatally non –specific to the viroid infection like their transport through the vascular system by the phloem
lectin PP2 (involved in the long-distance transport RNA molecule through the plant. The most studied
protein –viroid interaction concerns the VIRP1 tomato protein whose binding site is in the right terminal
domain of the viroid structure.
CONCLUSION
The study of the host-pathogen relationship is very important to develop control method. Viroids seem
able to encounter the plant defense. This shows the importance to have a comprehensive knowledge of
the host-pathogen relationship to act efficacy against viroid. The study of these interaction will help to
better understand how these non-coding RNA molecules can be so pathogenic and to develop control
methods against viroids. Finally, these small pathogens are probably the best molecules to study the RNA
translocation in the plant cells and also to study the plant RNA pathogen evolution. researches on viroid
and viroid-host interaction will support a better understanding of the RNA world.
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Summer deep ploughing-Benefits
Article id: 23053
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INTRODUCTION:
After harvesting of rabi crop, land will be kept fallow during summer. In the fallow areas weeds
will grow profusely and absorb moisture and nutrients from soil and makes soil infertile. By this moisture
and nutrients stored in the deeper layers of the soil will be lost.
Benefits:
 Reduces soil erosion: Deep ploughing after harvesting of Rabi crop will increase the infiltration
capacity of soils so that water will infiltrate to deeper layers of soil after onset of monsoons which
will be useful for crop growth during Kharif and also protects soil from erosion.
 Increase soil fertility: Deep ploughing will turn bottom soil to top layers and top layer of soil to
bottom which makes soil fertile.
 Pest, disease and weed management: Summer deep ploughing increases soil moisture and
fertility along with management of pests, disease and weeds.
Role of summer deep ploughing in weed management:
Normally in fallow soils, weeds will grow profusely and absorbs water, fertilizers and nutrients in
soil because of which yields of the kharif crop will be reduced. This weeds will also act as host crops
for insects. In this way crop losses will occur. By following summer deep ploughing, weed seeds in the
deeper layers of soil will come to upper layers of soil and become exposed to higher temperatures so
that they will lose the viability and can also be eaten by birds.
Role of summer deep ploughing in improving soil moisture and fertility:
Summer deep ploughings should be done very deeply and across the slope so that water can infiltrate
quickly to deeper layers of soil. Infiltration capacity and storage capacity of soil will also be increased
by which crop yields will be improved. Before summer deep ploughing spreading of farm yard manure
or sheep or goat penning should be done through which organic content and soil fertility can be
improved. Leaves and residues of the crops should be kept in the field after harvesting of the crop so
that soil fertility will be improved by mixing of residues in soil.
Role of summer deep ploughing in pest and disease management:
After harvesting of the crop insects will go to hibernation and settles in the deeper layers of soil till
the sowing of next crop. By following summer deep ploughing insects and diseases can be controlled.
By doing summer deep ploughing, insects and disease causing organisms in the deeper layers of the
soil will reach top layers of soil and will expose to higher temperatures and birds.
CONCLUSION:
By doing summer deep ploughing, soil moisture, fertility can be improved. Proper weed
management, pests and disease management can be done. So following deep ploughings atleast once
on three years will improve yields of the crop and soil fertility and productivity.
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Urban landscaping in India
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Urban
Urban is derived from Latin word “Urbis” which means city. Anything related to city. It can formed from
natural population growth and migration.
Landscaping
Landscaping refers to any activity that modifies the visible features of an area of land, including living,
natural, human elements.
Living elements, such as flora or fauna; or what is commonly referred to as gardening; Natural
elements such as landforms, terrain shape and elevation, or water bodies; Human elements such as
structures, buildings, fences or other material objects created by humans; The term soft landscape; is
used by practitioners of landscape design, landscape architecture, and garden design; and gardeners to
describe the vegetative materials wwhich are used to improve a landscape by design. The corresponding
term hard landscape is used to describe construction materials. The range of soft landscape materials
includes each layer of the ecological sequence: aquatic plants, semi-aquatic plants, field layer plants
(including grasses and herbaceous plants) shrubs, flowering plants and trees.
Hard Landscape
The term hard landscape is used by practitioners of landscape architecture and garden design to
describe the construction materials which are used to improve a landscape by design. The corresponding
term soft landscape material is used to describe plant materials. A wide range of hard landscape materials
can be used, such as brick, gravel, rock or stone, concrete, timber, glass, metals, etc.
Urban landscape
 An integral part of modern urban construction
 A complex of measures
to create and utilize greenery in populated areas.
 The areas of greenery in population centers.
 Urban landscape is the way which changed the physical appearance of the urban environment.
Element of urban landscape
Urban parks, gardens, small public gardens, parks outside city limits, ponds, city landscape, landscaping
city building.
Urban design
Urban design is the process of designing and shaping of cities and towns whereas architecture focuses
on individual buildings. Urban design addresses the larger scale of groups of buildings, of streets and
public spaces, whole neighborhoods and districts. And entire cities, to make urban areas functional,
attractive, and sustainable. Urban design is an inter-disciplinary subject that unites all the professions,
including urban planning. Landscape architecture. Civil and municipals engineering. It is common for
professionals in all these disciplines to practice in urban design.
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Features
 Urban landscapes focus on preserving natural resources.
 This is especially important in this time of global change.
 Urban landscapes must be designed to meet the needs of today and the growth of tomorrow.
 Urban landscape features include the preservation, restoration and the creation of  Parks, nature centers and recreational areas
Energy-efficient Landscaping Techniques
A green roof or Livingroof is a roof of a building that is partially or completely covered with vegetation
and a growing medium, planted over a water proofing membrane. It may also include additional layers
such as a root barrier and drainage and irrigation systems, that cool buildings with extra thermal mass
and evapotranspiration. Green roofs serve several purposes for a building, such as absorbing rainwater,
providing insulation, creating a habitat for wildlife, and helping to lower air temperatures and mitigate
the heat.
Landscaping city
In India most of the old cities and towns are very much unplanned without any consideration given to
landscaping with trees and plants and a result they look nothing but like brick and concrete jungles.
The great architect Corbusier says that “unless the conditions of nature are re- established in man’s life he
cannot healthy in body and spirit”. Our towns and cities can be made more liable healthy and beautiful by
resorting to bio- aesthetic planning. This can be achieved by planting roadside trees and establishing
parks planted with green plants. The cities can further be beautified by accommodating the slum dwellers
in multi- storey building and utilizing the surplus land thus obtained for developing parks.
Table 1.0: Ornamental trees recommended for town & roads
Sn.
Ornamental shade trees
Flowering trees
1 Alstoniascholaris, Anthocephaluscadamba, Amhertianobolis, Bauhiniapurpurea,
Averrhoa carambola
Bauhinia variegate
2 Ficusinfectoria
Cassia fistula
3 Azadirectaindica
Cassia javanica, Cassiamarginata
4 Polyalthialongifolia
Jacaranda mimosifolia, Delonix regia
5 Sterculia alata
6 Swieteniamahagoni
 In tropical countries like India, the planning of road side avenues are not only important for
beautification, but also from utility point of view.
 Trees provide cool shade which is so much needed in the long hot summer month. These also
helps bring down air pollution act as wind break and cut down noise
 The parks are places of relaxation, entertainment and fresh air in a congested city.
 In selecting trees for cities and towns, the main criteria should be beauty and shade. The broad
road in the cities should be planted with double rows of trees, the outer rows should be consist of
shade trees, so as to provide shade to the footpath users and the inner rows consisting of
flowering trees adding beauty
 Each lane of road should be separated by a patch of land planted with grass and shrubs, while the
outer rows are planted with double rows of flowering and shade trees.
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 The trees should not interfere with the telephone or electric lines or the underground sewers. For
this reason tall trees and the trees with spreading habit are not suitable for city or town road.
 In many cities a piece of land is left out at the intersection of roads as a safeguard against
accidents. These plots should be planted with grass and shrubs.
 One more novel way of beautifying the city road is to train creeper on iron structures at regular
intervals on footpath.
City parks
 In city there may be parks of several sizes from very large to medium sizes and also in squares or
small gardens are generally found at street intersections.
 The small gardens are planted with a view to relieving the eyes of the people passing by them or
for a sort resting period for those who care to use them.
 Therefore these may be planted with a patch of grass, a few flower beds, one or two shade or
flowering trees or a group of shrubs and trees.

 The medium to large parks are for the place of recreation and these are considered as lungs of the
cities.
 These should be a place of beauty as well as utility. The small city parks may be an area anything
between 5-100 acres or little more.
 Good flowering and shade trees should be planted in groups or singly in some corners and other
suitable places for creating beauty as well as a place for resting. Gardens benches should be
constructed at regular intervals especially under the shade of trees
Landscaping public building
There are several buildings in towns and cities which are frequently visited by a large number of
people. The government and private offices, courts, auditorium, cinema halls and traveler’sbunglows fall
under this group.

A large cement and concrete building by itself is not very attractive unless the harshness of this structure
is mellowed by appropriate landscaping. In large cities, due to scarcity of space, hardly any compound is
left around these building for gardening. Therefore, in most of such building one has to remain content by
arranging some potted plants near the entrance and a few indoor plants may be arranged to decorate the
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corridors. The entrance and exit roads may line with flowering trees. The kind and the size of the trees
will depend upon the size of the building. Majestic looking non-spreading large trees will be right choice
for such building. Some flowering climbers may be trained over the building.One or few bougainvillea or
some other flowering creepers can also be trained over the front wall; in bungalows generally have
sufficient compound area.
A miniature garden with lawn, flower beds, shrubbery, lily pool. Fountain and a few specimen trees
should be planted in such gardens
Landscaping of educational Institutes
 The compounds around institutes such our educational schools and colleges are generally
neglected.
 The main aim of the master plan will be to create a barrier against noise, storms, dust and to
provide to shade. It may be necessary to screen some ugly places with the help of plants.
 A good garden in the campus indicates aesthetic sense to your young generation.
 The general recommendation is to plant large trees in school compound. In the periphery of the
school campus, a thick belt of large shady trees should be planted to bring down noise and cut
down the dust and storms.
 The plantation will also help keep down server heat and cold.
 The front should be planted with medium sized flowering trees for beauty. For enhancing the
scenic beauty it is also suggested to plant a row of flowering trees, with different blooming
seasons, in front of the large trees along the periphery.
 The roads and paths are to be formally planted with medium to tall flowering plants; Shrubs play
an important part in the school landscaping.
 Border planting of shrubbery on large ground or at the back of the school campus serves useful
purpose of fitting the gaps between the trees and lawns.
 A school garden should be planned with plant materials which need minimum of maintenance. A
lawn looks nice in an institution, but it is very difficult to maintain. The play ground can be planted
with lawn, if this can maintained or otherwise it should be left bare.
Landscaping factories
 In modern times, a factory should not become a place of only machinery, dust, pollution and
noise, but should also be provided with nicely laid out parks and gardens.
 This is not only needed from point of beautification but also to fight pollution and dust.
 The primary aim in a factory garden will be to plant trees to arrest the drifting dust and smoke and
cut down noise
 Tall and hardy trees such as Casuarina equisetifolia, Eucalyptus, Polyalthialongifoiaand silver oak
should be planted all around or in the direction of the winds to stop the spread of dust and smoke.
Besides planting of trees, a factory area can also be a beautiful with rockeries, statues, water
pools, or lakes, fountains etc.
Landscaping a small home ground
 There are many people who think that landscape gardening relates to only gardening in large
public park or places of rich.
 Landscaping as it done for larger estates or public parks can also be implemented in a tasteful and
artistic way for a small home ground, through on a smaller scale.
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 The well-designed home landscape is planned to meet the needs and desires of the family
member and other people.
 Home gardening landscape planning makes a scope for garden to provide cut flower for
decoration within the home.
Case study on nayaraipur landscape
 Naya Raipur is a city located between National Highways NH-53 and NH-30, about 17 km southeast of the current capital Raipur, Swami Vivekanand Airport separates the old and new cities.
 Nayaraipur surrounded by the cities of Raipur, Arang, Mahasamund, Rajim, Abhanpur
 Nayaraipur covers an area of about 8000 hectares. It includes 41 villages.
 The city is expected to house 4.5 lakh people with a decade

Master Plan of Naya Raipur
 After the formation of new state Chhattisgarh in November, 2000, the state government decided to
create a well-planned new city for raipur.
 The authority thus formed is the Capital Area Development Authority (CADA) which is now called
Naya Raipur Development Authority (NRDA) NRDA is the nodal agency undertaking comprehensive
development of the city.
 Chief executive officers are appointed by government and other officers and staff working under
NRDA organization. Indian Administrative Service (IAS) officer P.JoyOommen is the chairman of the
NRDA, while Amit Kataria is the chief executive.
Over view
Every garden has one pavillion each. U can have a view of these pavillions which names as rain shelters
from one level to the other. All the pavillon are surrounded with huge trees, which act as visual barriers.
The roof is made of cast iron and painted in brick red colour giving a finish of tiles. Water features in a
garden go especially well with plants and lawn but the use of canals, rills or watercourses with a pond or
pool makes a garden special. In nayaraipur, gardens also have this feature. A garden without water is a
little like a book without pictures, it seems to come alive once they are added and a water feature will
transform and enhance both the look and enjoyment in ways that you didn't think possible.
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Images showing food courts at gardens in naya Raipur

Fountains
It provides as a focal point, the water courses follow the shapes of circle, square, rectangle making an
enchanting water cascades
Urban gardening at Hyderabad

Trade centre Garden at HyderabadVertical gardens in Bengaluru

Rock gardens at Chandigarh

CONCLUSION
Urban landscaping provides wellbeing, economical contribution, reduced pollution, local microhabitat
stabilisation, social and cultural integrity and functions to the people, therefore understanding of urban
landscaping and its role as means for sustainable local development planning is important. This urban
landscaping also increases natural and unique identity of that particular place. Due to this urban
landscaping, design in urban areas also improves.
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Urban landscaping in Chhattisgarh
Article id: 23055
Khiromani Nag1 and Vivek Kumar Singh2
1
Ph.D. Scholar, Deptt. of FLA, CoA, IGKV Raipur (C.G.)
2
Section Officer (Horticulture) DDA, MUD Govt. of India, New Delhi
Urban landscape
An integral part of modern urban construction. A complex of measures to create and utilize greenery in
populated areas. The areas of greenery in population centers.Urban landscape is the way which changed
the physical appearance of the urban environment.
Urban design
Urban design is the process of designing and shaping of cities and towns whereas architecture focuses
on individual buildings. Urban design addresses the larger scale of groups of buildings, of streets and
public spaces, whole neighborhoods and districts. And entire cities, to make urban areas functional,
attractive, and sustainable. Urban design is an inter-disciplinary subject that unites all the professions,
including urban planning. Landscape architecture, architecture. Civil and municipals engineering. It is
common for professionals in all these disciplines to practice in urban design.

Ornamental trees recommended for town & roads
(a) Ornamental shade trees
AlstoniascholarisAnthocephaluscadamba, Averrhoa carambola, Ficusinfectoria,
Azadirectaindica,
Polyalthialongifolia, Sterculia alata, Swieteniamahagoni
(b) Flowering trees
Amhertianobolis, Bauhinia purpurea, Bauhinia variegate, Cassia
fistula, Cassia
javanica
Cassiamarginata, Jacaranda mimosifoliaDelonix regia
Landscaping public building
There are several buildings in towns and cities which are frequently visited by a large number of
people. The government and private offices, courts, auditorium, cinema halls and traveler’sbunglows fall
under this group. A large cement and concrete building by itself is not very attractive unless the
harshness of this structure is mellowed by appropriate landscaping. In large cities, due to scarcity of
space, hardly any compound is left around these building for gardening.
Landscape on Naya Raipur
 Naya Raipur is a city located between National Highways NH-53 and NH-30, about 17 km southeast of the current capital Raipur, Swami Vivekanand Airport separates the old and new cities.
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 Nayaraipur surrounded by the cities of Raipur, Arang, Mahasamund, Rajim, Abhanpur
 Nayaraipur covers an area of about 8000 hectares. It includes 41 villages.
 The city is expected to house 4.5 lakh people with a decade

Master Plan of Naya Raipur
 After the formation of new state Chhattisgarh in November, 2000, the state government decided to
create a well-planned new city for raipur.
 The authority thus formed is the Capital Area Development Authority (CADA) which is now called
Naya Raipur Development Authority (NRDA) NRDA is the nodal agency undertaking comprehensive
development of the city.
Chief executive officers are appointed by government and other officers and staff working under NRDA
organization. Indian Administrative Service (IAS) officer P. Joy Oommen is the chairman of the NRDA,
while Amit Kataria is the chief executive.
Over view

Every garden has one pavillion each. U can have a view of these pavillions which names as rain shelters
from one level to the other. All the pavillon are surrounded with huge trees, which act as visual
barriers.The roof is made of cast iron and painted in brick red colour giving a finish of tiles.

Images showing food courts at gardens in naya Raipur
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Fountains
It provides as a focal point, the water courses follow the shapes of circle, square, rectangle making an
enchanting water cascades

Swami Vivekanand Airport formerly known as Raipur International Airport, is the primary airport serving
the state of Chhattisgarh. The Airport is located at the Mana between Raipur and Naya Raipur

CONCLUSION
Urban landscaping provides wellbeing, economical contribution, reduced pollution, local microhabitat
stabilisation, social and cultural integrity and functions to the people, therefore understanding of urban
landscaping and its role as means for sustainable local development planning is important. This urban
landscaping also increases natural and unique identity of that particular place. Due to this urban
landscaping, design in urban areas also improves.
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Climate smart agriculture – Execution methods
Article id: 23056
Tulasi Lakshmi Thentu
SMS (CP), Krishi VigyanKendra-Nellore, ANGRAU-524004
The term climate-smart agriculture (CSA) has developed to represent a set of strategies that can help to
meet these challenges by increasing resilience to weather extremes, adapting to climate change and
decreasing agriculture’s greenhouse gas (GHG) emissions that contribute to global warming. CSA also
aims to support sustainable and equitable transitions for agricultural systems and livelihoods across
scales, ranging from smallholders to large farmers. The climate smart agriculture is an approachthat aids
to guide actions needed to transform and reorient agricultural systems to effective support the
development and ensure food security in a changing climate. Climate smart agriculture aims to tackle
three main objectives: sustainably increasing agriculture productivity and incomes; adapting and building
resilience to climate change; and reducing and/or removing greenhouse gas emissions, where possible.
Execution of climate smart agriculture
The climate smart agriculture can be executed as follows:
a) Sustainable crop production intensification: In recent times, crop production has increased
significantly, providing more food for a growing global population. The best known and documented
example of this is the Green Revolution, which flourished through much of the developing world
during the 1960s. The green revolution was characterized by the planting of high yielding crop
varieties, with high input farming such as fertilizer and irrigation. As a result, farmers increased cereal
food production from 800 million tone to over 2.2 billion tone between 1961 and 2000. While an
estimated 1 billion people were saved from famine, this has come with a high price tag in the longterm (FAO 2013)
In many countries, practicing of intensive cropping for many decades have degraded top
fertile land, depleted groundwater, triggered an increase in pests, eroded biodiversity and polluted air,
water and soil. Intensive crop production is no longer considered sustainable system; therefore, a new
paradigm is required – Save and Grow i.e. sustainable crop production intensification (FAO, 2011). It
means a productivity agriculture that conserves and enhances natural resources through an ecosystem
approach that capitalizes on natural biological inputs and processes. It also reduces the negative
impacts on the environment and enhances natural capital and better flow of ecosystem services.
Sustainable crop production intensification also contributes to increasing systems resilience- a critical
factor, particularly in the climate change scenario. Sustainable crop production intensification can be
achieved through good farming practices that are based on improving efficiency and managing
biological processes. It is based on agriculture production systems and management practices that
include:
 Maintaining healthy soil to enhance soil related ecosystem services and crop nutrition.
 Cultivating a wider range of species and varieties in associations, rotations, and sequences;
 Using quality seeds and planting materials of well adapted, high yielding varieties; and
 Adopting the integrated management of nutrients, pests, diseases, weeds and water and
managing input efficiently
b) Agricultural approaches and practices to climate change adaptation: different approaches and
practices for sustainable crop production can contribute to climate change adaptation. They provide
options for location specific context and should be adapted with local farmers/farming communities.
202

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

For example, ecosystem-based approaches, conservation agriculture, integrated nutrient and soil
management, mulch cropping, cober cropping, alternations in cropping patterns and rotations, crop
diversification, using high quality seeds and planting materials of adapted varieties, integrated pest
management, grasslands management, water and irrigation management, landscape-level pollination
management and organic agriculture (world Bank, 2010).
c) Conservation agriculture: conservation agriculture, an approach of farming that seeks to increase food
security, alleviate poverty, conserve biodiversity and safeguard ecosystem services, can also contribute
to making the agricultural system more resilient to climate change. The conservation agriculture
principles comprises of minimum soil disturbances, maximum soil cover and diversified cropping
system. The conservation agriculture is based on the integration of management of soil, water and
agriculture resources that can assure more sustainable agricultural production. The conservation
agriculture is aimed to conserve, improve and make more efficient use of natural resources through
integrated management of available soil, water, and biological resources combined and external
inputs.
Stocking more organic in soil with the adoption of conservation agriculture practices of no-tillage
and residue retention was proposed as a potential way to slow down the rising atmospheric
CO2concentration resulting from the accelerated use of fossil fuels as a source of energy and food
production by conventional soil cultivation methods. One goal of soil C-sequestration is to increase the
mass of C-stored in agricultural soils so as to check its increasing concentration in the atmosphere and
prevent global warming and climate change effects of this greenhouse gas. Increasing soil organic
carbon improves both efficiency and resilience. It improves nutrient and water intake by plants, which
increases yields and resource efficiency of land, nutrients, and water. It also reduces soil erosion and
increases water retention, especially as it is often combined with added soil cover, as in conservation
agriculture. This combination makes the system more resilient to the variability of precipitation and to
extreme events. Increasing carbon sinks in the soils also capture carbon (C), which contributes to
climate change mitigation.
d) Soil and nutrient management:the availability of nitrogen (N) and other nutrients is essential to
increase crop yields. Therefore, managing fertilizer nutrient and increasing its efficiency is also comes
under climate-smart agriculture. The urea deep placement technique, developed by the international
fertilizer development centre, is a good example of a climate smart solution for rice systems. The usual
technique for applying urea, the main nitrogen (N) fertilizer for rice, is through a broadcast application.
This is a very inefficient practice, with 60-70% N losses contributing to greenhouse gas (GHG) emission
and water pollution. In the urea deep placement technique, urea is made into ‘briquettes’ of 1 to 3 g
that are placed at 7 to 10 cm soil depth after the paddy is transplanted. This technique decreases
nitrogen losses by 40% and increases urea efficiency to 50%. It increases yields by 25% with an average
25% decrease in urea use. Besides, the use of ammonium sulphate (NH 4)2SO4, supplements was also
used to promote soil microbial activity and reduce methanogens. Sometimes, skipping of basal dose of
nitrogen (N) application to crops and applying that amount during critical crop growth stages was
proved beneficial in getting higher yield and also minimizing N losses.
Another way of managing nutrients in the soil is through integrated nutrient management. This
can be done through organic manure, composting manure and crop residues, more precise matching
of nutrients with plant needs, slow/controlled release and deep placement technologies or using
legume for natural nitrogen fixation. Using methods and practices that increase organic nutrient
inputs, retention and use are therefore fundamental and reduces the need of synthetic fertilizers
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which, due to cost and access, are often unavailable to small holders and through their production and
transport, contribute to greenhouse gas (GHG) emissions.
e) Water harvesting and use: improved water harvesting and retention (such as check-dams, farm
pond/pits, retention ridges etc.) and water-use efficiency (irrigation systems) are fundamental for
increasing production and addressing increasing irregularity of rainfall patterns. Now-a-days, irrigation
is practiced on 20% of the agricultural land in developing countries but can generate 130% more yields
than rainfed systems. The expansion of efficient management technologies and methods, particularly
those appropriate to smallholders is essential.
f) Pest and disease control: the climate change is altering the distribution, incidence, and intensity of
animal and plant pests and diseases as well as invasive and alien species. The recent emergence in
several regions of multi-virulent, aggressive strains of wheat yellow rust adapted to high temperatures
is a good indication of the risks associated with pathogen adaptation to climate change. These new
aggressive strains have spread at unprecedented rate in five continents resulting in epidemics in new
cropping areas, previously not favorable for yellow rust and where well-adapted, resistant varieties are
not yet available. The wheat disease spot blotch, cause by Cohliobolus sativus, is another example,
causing heavy losses in Southern Brazil, Bolivia, Paraguay, and Eastern India, due to a lack of resistance
to the disease. As wheat growing areas of Asia become warmer, the pathogen is likely to spread even
faster and may eventually cause more losses.
g) Genetic resources: genetic make-up determines a plants and animals tolerance to shocks such as
temperature extremes, drought, flooding and pests, and diseases. It also regulates the length of
growing season/production cycle and the response to inputs such as fertilizer, water feed. The
preservation of genetic resources of crop and breeds and their wild relatives is therefore fundamental
in developing resilience to stocks, improving the efficient use of resources, shortening production
cycles and generating higher yields and quantity and nutritional content per area of land. Generating
varieties and breeds which are tailored to ecosystems and the needs of farmers is crucial.
Summary
The climate smart agriculture aims to improve food security, help communities adapt to climate
change and also contributes to mitigation of climate change effects by adopting appropriate practices,
developing enabling policies and institutions and mobilizing needed finances. It also strengthened food
security and delivered environmental benefits. Moreover, ecosystem-based approaches such as
conservation agriculture, integrated nutrient and soil management, mulch cropping, cover cropping,
alterations in cropping patterns and rotations, crop diversification, using high quality seeds and planting
material of adapted varieties, integrated pest and weed management, grasslands management, water
and irrigation management, and organic agriculture. Besides, climate smart agriculture helped to
overcome as well as cope-up with climatic vulnerabilities such as drought, prolonged dry-spell, waterlogging, floods etc. The climate smart agriculture related interventions helped farmers to face the climate
vulnerability-more ‘smartly, swiftly and successfully’ in minimize losses due to climate aberration.
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PARTHENOGENESIS: A male independent reproductive strategy
Article id: 23057
IPSITA SAMAL
PhD Scholar, Division of Entomology, Indian Agricultural Research Institute, New Delhi, 110012
INTRODUCTION
Some or a few representatives of virtually every insect order have dispensed with mating, with females
producing viable eggs even though unfertilized. In other groups, notably the Hymenoptera, mating occurs
but the sperm need not be used in fertilizing all the eggs. Development from unfertilized eggs is called
parthenogenesis, which in some species may be obligatory, but in many others is facultative. The female
may produce parthenogenetically only female eggs (thelytokous parthenogenesis), only male eggs
(arrhenotokous parthenogenesis), or eggs of both sexes (amphitokous or deuterotokous
parthenogenesis).
The largest insect group showing arrhenotoky is the Hymenoptera. Within the Hemiptera, aphids display
thelytoky and most whiteflies are arrhenotokous. Certain Diptera and a few Coleoptera are thelytokous,
and Thysanoptera display all three types of parthenogenesis. Facultative parthenogenesis, and variation
in sex of egg produced, may be a response to fluctuations in environmental conditions, as occurs in
aphids that vary the sex of their offspring and mix parthenogenetic and sexual cycles according to season
LARVAL PEDOGENESIS: The production of young by the larval insect, has arisen at least three times in the
gall midges (Diptera: Cecidomyiidae) and once in the Coleoptera (Macromalthus debilis). In some gall
midges, in an extreme case of hemocoelousviviparity, the precocially developed eggs hatch internally and
the larvae may consume the body of the mother-larva before leaving to feed on the surrounding fungal
medium. In the well-studied gall midge Heteropezapygmaea, eggs develop into female larvae, which may
metamorphose to female adults or produce more larvae pedogenetically. These larvae, in turn, may be
males, females, or a mixture of both sexes. Female larvae may become adult females or repeat the larval
pedogenetic cycle, whereas male larvae must develop to adulthood.
In PUPAL PEDOGENESIS, which sporadically occurs in gall midges, embryos are formed in the hemocoel of
a pedogenetic mother-pupa, termed a hemipupa as it differs morphologically from the “normal” pupa.
This production of live young in pupal pedogenetic insects also destroys the mother-pupa from within,
either by larval perforation of the cuticle or by the eating of the mother by the offspring. Pedogenesis
appears to have evolved to allow maximum use of locally abundant but ephemeral larval habitats, such as
a mushroom fruiting body. When a gravid female detects an oviposition site, eggs are deposited, and the
larval population builds up rapidly through pedogenetic development. Adults are developed only in
response to conditions adverse to larvae, such as food depletion and over-crowding. Adults may be
female only, or males may occur in some species under specific conditions.
In true pedogenetic taxa there are no reproductive adaptations beyond precocious egg
development (Raabe, 1986). In contrast, in neoteny a non-terminal instar develops reproductive features
of the adult, including the ability to locate a mate, copulate, and deposit eggs (or larvae) in a conventional
manner. For example, the scale insects (Hemiptera: Coccoidea) appear to have neotenous females.
Whereas a molt to the winged adult male follows the final immature instar, development of the
reproductive female involves omission of one or more instars relative to the male. In appearance the
female is a sedentary nymph-like or larviform instar, resembling a larger version of the previous (second
or third) instar in all but the presence of a vulva and developing eggs. Neoteny also occurs in all members
of the order Strepsiptera; in these insects female development ceases at the puparium stage.
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In some other insects (e.g. marine midges; Chironomidae), the adult appears larva-like, but this is
evidently not due to neoteny because complete metamorphic development is retained, including a pupal
instar (Normark, 2003). Their larviform appearance therefore results from suppression of adult features,
rather than the pedogenetic acquisition of reproductive ability in the larval stage (O’Neil et al., 1997).
REFERENCES
1. Normark, B.B. (2003) The evolution of alternative genetic systems in insects. Annual Review of
Entomology 48, 397— 423.
2. O’Neill, S.L., Hoffmann, A.A. &Werren, J.H. (1997) Influential Passengers. Inherited Microorganisms
and Arthropod Reproduction. Oxford University Press, Oxford.
3. Raabe, M. (1986) Insect reproduction: regulation of successive steps. Advances in Insect Physiology
19, 29–154.
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Medicinal, nutritional and nutraceutical value of root vegetables
Article id: 23058
Bheemireddy Anuradha
PhD Research Scholar, Department of Vegetable Science, College of Horticulture, Sri Konda Laxman
Telangana State Horticultural University, Rajendranagar, Hyderabad- 500030.
INTRODUCTION
Root vegetables are low in calories and high in antioxidants.According to ICMR daily we have to take 100 g of
root and tuber vegetables. The soluble fibre in root crops have a physiological effect related to glucose and
cholesterol metabolism. Many root vegetables are known for their concentrations of Vitamin C, B and A as
well as their level of health-promoting antioxidants.These vitamins help the body’s immune system by
reducing inflammation that can contribute to chronic illness such as cancer and heart diseases.

ROOT VEGETABLE CROPS
Commercially Important:Radish:Raphanus sativus; Carrot:Daucus
Beetroot:Beta vulgaris
Commercially
less
Important:Rutabaga:Brassicanapobrassica;
Horseradish:Armoracia rusticana

carota;

Turnip:Brassica

Parsnip:Pastinaca

rapa;
sativa;

COMMERCIALLY IMPORTANT ROOT CROPS:
1. BEET ROOT:
Medicinal value: Beetroot has been used since Roman times to treat various medical conditions,
including Fever, Constipation, Digestive illnesses and blood conditions.It is also used as an aphrodisiac.
Beetroot is a popular medicinal tonic in Africa, where it is used in treatment of several diseases. Beet
leaves also used for treatment of wounds.
Nutritional value (per 100 g): Calories: 43 kcal; Total Fat: 0.2g; Sodium: 78mg; Total Carbohydrate: 9.6g;
Sugar: 6.8g; Protein: 1.6g; Vitamin A: 33.00 IU; Vitamin C: 4.9 mg; Calcium: 16.00 mg; Iron: 0.80 mg
Nutraceutical value: Bio active compounds - Betacyanin, Betalains, vulgaxanthin-I and II. Beneficial effect
in tuberculosis, constipation, poor appetite obesity, gout and tumours hepatic disorder.Beet root is used
in Indian traditional system of medicine, specifically for the treatment of cancer, hypertension and urinary
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tract disorders.It has medicinal properties such as antioxidant, anti-depressant, anti-microbial, antiinflammatory, diuretic and expectorant.
2. RADISH
Medicinal value: Radish is known to control damage to our red blood cells, and in the process also
increases oxygen supply to the blood. Radish provides fibres, therefore improving digestion. It also
safeguards liver and the gall bladder, and is great for taking care of water retention. Radishes are a good
source for anthocyanins that keep our hearts functioning properly, reducing the risk of cardiovascular
diseases. And they are high on vitamin C, folic acid, and flavonoids. Radish also provides potassium, which
can help lower blood pressure, and keep your blood flow in control. According to Ayurveda, radish is
believed to have a cooling effect on the blood. Radish has high vitamin C, it protects from common cold
and cough, and improve basic immunity system. Red radishes are packed with Vitamins E, A, C, B6, and K.
Plus it's high on antioxidants, fiber, zinc, potassium, phosphorous, magnesium, copper, calcium, iron and
manganese. And each of these is known to keep our body in good working condition. Radish juice is skin
special boosters to stay healthy, and that's mostly because of the Vitamin C, zinc, and phosphorus.
Nutrional value (per 100 g): Calories: 16 Kcal; Total Fat: 0.1g; Sodium: 39mg; Total Carbohydrate: 3.4g;
Dietary Fiber:1.6g; Sugar: 1.9g; Protein: 0.7g; Vitamin A: 7.00 IU; Vitamin C: 14.8 mg; Vitamin K: 1.3 mg;
Calcium: 25.00 mg; Iron: 0.34 mg.
Nutraceutical value: Bioactive compounds: Raphanin, Methyl mercaptan. Nutraceutical benefits:
Antiviral, anti-microbial properties. Helpful in uterine involution, Bronchitis, hyper lipidemia, urinary
complaints, piles, gastro dynamic pain Isothyocyanates (with strong smell and spicy taste), endowed with
relevant antitumoral, antioxidant and detoxifying properties. Therefore, the intake of Radish contributes
to protect from several chronic degenerative disorders. Red radishes bear a lot of Anthocyanins endowed
with protective actions from risks related to cardiovascular pathologies, cancer and other chronic
degenerative disorders. It also helps in strengthen muscular tissues and sight.
3. CARROT
Medicinal value: Carrots are rich in beta-carotene, which is converted into vitamin A in the liver. Vitamin A
is transformed in the retina, to rhodopsin, a purple pigment necessary for night vision. Protect against
macular degeneration and senile cataracts. A study found that people who eat large amounts of betacarotene had a 40 percent lower risk of macular degeneration than those who consumed little. Studies
have shown carrots reduce the risk of lung cancer, breast cancer and colon cancer. Falcarinol a natural
pesticide produced by the carrot that protects its roots from fungal diseases. Carrots are one of the only
common sources of this compound. The high level of beta-carotene in carrots acts as an antioxidant to
cell damage done to the body through regular metabolism. It helps to slows down the aging of cells.
Vitamin A and antioxidants protect the skin from sun damage. Vitamin A prevents premature wrinkling,
acne, dry skin, pigmentation, blemishes and uneven skin tone. Studies show that diets high in carotenoids
are associated with a lower risk of heart disease. Carrots have not only beta-carotene but also alphacarotene and lutein. Vitamin A assists the liver and reduces the bile and fat in the liver.
Nutritional value (per100 g): Calories: 41kcal; Total Fat: 0.2g; Sodium: 69mg; Total Carbohydrate: 9.6g;
Dietary Fibre: 2.8g; Sugar: 4.7g; Protein: 0.9g; Vitamin A: 16706.00 IU; Vitamin C: 5.9 mg; Calcium: 33.00
mg; Iron: 0.30 mg.
Nutraceutical value: Anthocyanins have multiple health benefits from protection of low density
lipoproteins from oxidation, protection against mutagens and carcinogens, suppression of inflammatory
responses, to protection against age-related declines in cognitive behaviour and neuronal dysfunction in
the central nervous system. Black carrots (Daucus carotassp. sativus) with their high anthocyanin content
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and extraordinary quality parameters still remain grossly underutilized in food applications.Beta carotene
and other carotenoids in carrot also provide protection against the oxidant induced changes in lipid
peroxidation, deoxy glucose transport, LDH (Lactate dehydrogenase) release, amino acid and also protect
the skin from damaging effects of sunlight.The seeds of the carrot are reported to possess emmenagogue
and abortifacient properties and are also used in uterine pain.Bioactive compounds: Acid oligosaccharide,
Anthocyanins, Chlorogenic acid, caffeic acid, carotenoids, phylloquinone, tocopherol. Nutraceutical
benefits: Major anti-oxidant activity in yellow colour carrot than purple orange, Potent anticancer, arteryprotecting, immune modulating infection fighting antioxidant properties.
4. TURNIP:
Medicinal value: Good for heart; Helps to fight cancer; Helps in digestion; Good for bones; Improves
metabolism; Strengthens body immunity; Helps to lose weight; Good for lungs and also treats common
ailments; Prevents body odour and it also good for the eyes.
Nutritional value (per/100 g):
Turnip
Turnip greens
 Calories:
28kcal
32kcal
 Sodium:
67mg
40mg
 Total Carbohydrates:
6.4g
7.1g
 Dietary Fibre:
1.8g
3.2g
 Sugar:
3.8g
0.8g
 Protein:
0.9g
1.5g
 Vitamin C:
21.0 mg
60.0mg
 Calcium:
30.00 mg
190.00mg
 Iron:
0.30 mg
1.10mg
 Vitamin A:
0.0 IU
11587.00 IU
Nutraceutical value: Glucoraphanin, a precursor of isothiocyanate; Sulforaphane which is considered to
be a potent anti-cancer agent; Glucoerucin: Anti-Oxidant; Beta carotene & Sulforaphane: Anti-cancer
properties.

COMMERCIALLY LESS IMPORTANT ROOT CROPS:
1. RUTABAGA
Nutritional value (per/100g): Calories: 37kcal; Total Fat: 0.2g; Sodium: 12mg; Total Carbohydrates: 8.6g;
Dietary Fibre: 2.3g; Sugar: 4.5g; Protein: 1.1g; Vitamin C: 25.0 mg; Calcium: 43.00 mg; Iron: 0.44 mg.
2. PARSNIP
Nutritional value (per/100g): Calories: 75kcal; Sodium: 10 mg; Total Carbohydrates: 18 g; Dietary Fibre: 5
g; Sugar: 5 g; Folate: 67.00 mcg; Protein: 1 g; Vitamin C: 17.0 mg; Vitamin K: 22.5 mcg; Calcium: 36.00 mg;
Iron: 0.59 mg; Manganese: 0.560 mg.
3. HORSE RADISH
Nutritional value (per 100 g): Calories: 48kcal; Total Fat: 0.7g; Saturated Fat: 0.1g; Sodium: 420mg; Total
Carbohydrates: 11g; Dietary Fibre: 3.3g; Sugar: 8g; Protein: 1.2g; Vitamin C: 24.9 mg; Calcium: 56.00 mg;
Iron: 0.42 mg
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CONCLUSION:
Among natural dietary supplements, root crops are good sources of dietary fibre. The soluble fibre
in root crops have a physiological effect related to glucose and cholesterol metabolism. Many root
vegetables are known for their concentrations of vitamin C, B and A as well as their level of healthpromoting antioxidants. These vitamins help the body’s immune system by reducing inflammation that
can contribute to chronic illness such as cancer and heart disease. Root vegetables plays an important
role in medicinal, nutritional and nutraceutical values. Therefore the plant substances which are
important in human nutrition must be clearly identified and should be intend to breed cultivars with
improved nutritional attributes through conventional and molecular breeding approaches.
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Physiological control of reproduction
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INTRODUCTION
The initiation and termination of some reproductive events often depend on environmental factors, such
as temperature, humidity, photoperiod, or availability of food or a suitable egg-laying site (Choe, J.C. and
Crespi, B.J, 1997). Additionally, these external influences may be modified by internal factors such as
nutritional condition and the state of maturation of the oocytes. Copulation also may trigger oocyte
development, oviposition, and inhibition of sexual receptivity in the female via enzymes or peptides
transferred to the female reproductive tract in male accessory gland secretions .
Fertilization following mating normally triggers embryogenesis via egg activation. Regulation of
reproduction is complex and involves sensory receptors, neuronal transmission, and integration of
messages in the brain, as well as chemical messengers (hormones) transported in the hemolymph or via
the nerve axons to target tissues or to other endocrine glands. Certain parts of the nervous system,
particularly neuro-secretory cells in the brain, produce neurohormones or neuropeptides (proteinaceous
messengers) and also control the synthesis of two groups of insect hormones - the ecdysteroids and the
juvenile hormones (JH). Neuropeptides, steroid hormones, and JH all play essential roles in the regulation
of reproduction.
Juvenile hormones and/or ecdysteroids are essential to reproduction, with JH mostly triggering
the functioning of organs such as the ovary, accessory glands, and fat body, whereas ecdysteroids
influence morphogenesis as well as gonad functions. Neuropeptides play various roles at different stages
of reproduction, as they regulate endocrine function (via the corpora allata and prothoracic glands) and
also directly influence reproductive events, especially ovulation and oviposition or larviposition.
Vitellogenesis and its regulation
In the ovary, both nurse cells (or trophocytes) and ovarian follicle cells are associated with the oocytes.
These cells pass nutrients to the growing oocytes. The relatively slow period of oocyte growth is followed
by a period of rapid yolk deposition, or vitellogenesis, which mostly occurs in the terminal oocyte of each
ovariole and leads to the production of fully developed eggs. Vitellogenesis involves the production
(mostly by the fat body) of specific female lipoglycoproteins called vitellogenins, followed by their
passage into the oocyte. Once inside the oocyte these proteins are called vitellins and their chemical
structure may differ slightly from that of vitellogenins. Lipid bodies - mostly triglycerides from the follicle
cells, nurse cells, or fat body - also are deposited in the growing oocyte.
Vitellogenesis has been a favored area of insect hormone research because it is amenable to
experimental manipulation with artificially supplied hormones, and analysis is facilitated by the large
amounts of vitellogenins produced during egg growth. The regulation of vitellogenesis varies among
insect taxa, with JH from the corpora allata, ecdysteroids from the prothoracic glands or the ovary, and
brain neurohormones (neuro-peptides such as ovarian ecdysteroidogenic hormone, OEH) considered to
induce or stimulate vitellogenin synthesis to varying degrees in different insect species.
Inhibition of egg development in ovarian follicles in the previtellogenic stage is mediated by
antigonadotropins (Heming, 2003). This inhibition ensures that only some of the oocytes undergo
vitellogenesis in each ovarian cycle. The antigonadotropins responsible for this suppression are peptides
termed oostatic hormones. In most of the insects studied, oostatic hormones are produced by the ovary
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or neurosecretory tissue associated with the ovary and, depending on species, may work in one of three
ways:
1. Inhibit the release or synthesis of OEH (also called egg development neurohormone, EDNH); or
2. Affect ovarian development by inhibiting proteolytic enzyme synthesis and blood digestion in the
midgut, as in mosquitoes; or
3. Inhibit the action of JH on vitellogenic follicle cells thus preventing the ovary from accumulating
vitellogenin from the hemolymph, as in the blood-sucking bug Rhodniusprolixus.
Originally, it was firmly believed that JH controlled vitellogenesis in most insects (Austin and Browning,
1981). Then, in certain insects, the importance of ecdysteroids was discovered.
REFERENCE
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INTRODUCTION
Since long back, the various nutraceutical properties of fermented foods have been known to mankind,
thereby, the beneficial microorganisms have become a part of our daily diet. It was only after the keynote
observation of Elie Metchnikoﬀ on the longevity of Bulgarian people, numerous researchers attempted
the modulation of the gut ﬂora with the safe live microorganisms in order to enhance the human and
animal health status. For the very first time, Fuller, (1989) attempted to define probiotics as, “live
microbial feed supplements that beneficially affect the host by improving its microbial balance”. Later,
Food and Agriculture Organisation/World Health Organisation (FAO/WHO) formally deﬁned probiotics as
“live micro-organisms which when administered in adequate amounts confer a health beneﬁt on the host
by improving intestinal microbial balance”(FAO/WHO, 2002) (Kisanet al., 2019). But finally, in 2013, the
expert committee in the International Scientiﬁc Association for Probiotics and Prebiotics meeting
provided minor grammatical correction and reworded the earlier deﬁnition as “live microorganisms that,
when administered in adequate amounts, confer a health beneﬁt on the host”. The dosage of probiotic
bacteria should be 108 CFU/g of a product to provide health beneficial effects to the host (Gangulyet al.,
2011). Currently, the most predominant lactic acid bacteria (LAB) genera include Lactobacillus and
Biﬁdobacterium, besides certain species of yeasts such as Saccharomycesboulardii are also used as
probiotics in dairy and non-dairy based foods and supplements. The representative species include
Lactobacillusacidophilus, L. johnsonii, L. gasseri, L. casei, L. rhamnosus, L. plantarum, Biﬁdobacterium
longum, B. breve, B. biﬁdum, B. infantis, etc. Several investigators in the past have documented an array
of health benefits like immunomodulation, antimicrobial, anti-diabetic, anti-cancer, enhancement gut
barrier property, etc (Pradhan et al., 2019). Hence, their inclusion into different food products
popularized a new segment of functional foods termed as ‘probiotic foods’. Nevertheless, for providing
the health benefits to the host, the probiotic organism must survive during gastric transit, able to tolerate
bile, acid and gastric enzymes followed by effective adherence and colonization in the intestinal
epithelium.
Limitations of probiotics
1. Strain-specific behaviors of probiotics
As per the specifications of ICMR-DBT or FAO/WHO guidelines, the probiotic bacteria should be
identified at the strain level. The rationale behind this is that probiotic attributes and their health
benefits are highly strain-specific. Indeed, the two probiotic bacteria of the same species have
ambiguous outcomes (Mallappaet al., 2019). In addition, isolation, identification, probiotic and
health attribute characterization for each strain is a laborious process and to an extent costly too.
2. Unknown molecular mechanisms
Sometimes, the outcomes of host probiotic intervention are complex and are poorly disclosed.
3. Maintaining viability is a difficult task
Probiotic viability is a key factor that determines the ability of probiotic bacteria to provide health
benefits. Hence, during the time of consumption, the bacterial number should be a minimum of
108 live bacterial cells. However, due to the harsh GI tract environment, the only acid and bile
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resistant strains pass through the GIT and only a few of them colonize in the gut. Several
investigators have reported the 1-2 log reduction (>90%) in the viability of probiotic strains after
acid and bile treatment (Mallappaet al., 2019). Expecting the various health benefits form the
remaining 10-20% colonized probiotic bacteria is further debatable. From an industrial point of
view, maintaining the 108 viability is a difficult task, which demands the cold chains from
productions to consumption. Any deviations from refrigerated temperature may decline the
viability of probiotic strains. The remarkable loss of viability of probiotic strains viz. L.
acidophilus LA-5 or Bifidobacterium lactis Bb- 12 or L. rhamnosus HN001 or L. paracasei Lpc-37 in
yogurt was recorded in room temperature compared to refrigerated storage (Ferdousiet al.,
2013).
Horizontal transfer of genes
Antibiotic resistance in beneficial microbes is either intrinsic or due to any mutation that does not
manifest a safety concern in itself. The concern is that antimicrobial resistance genes or genes
encoding virulence factors can be transferred from probiotics to the pathogen or vice versa in the
gastrointestinal tract. To date, the resistance of probiotic strains towards beta-lactam,
aminoglycoside, quinolone, macrolide, etc. have been reported (Das et al., 2019). Some probiotic
strains with intrinsic antibiotic resistance may be useful for restoring gut microbiota after
antibiotic treatment. However, specific antibiotic resistance determinants carried on mobile
genetic elements, like tetracycline resistance genes, have often been detected in the typical
probiotic genera, and hence constitute a reservoir of resistance for potential food or gut
pathogens, thus representing a serious safety issue. Plasmid associated antibiotic resistance,
which occasionally occurs, do a matter of great concern as it can be detrimental to the use of
probiotics owing to the possibility of the resistance spreading to harmful microorganisms that
inhabit the same niche. Further, the presence of transferable antibiotic resistance genes in the less
innocuous member of the gut microbial community poses a safety hazard (Sharma et al., 2014).
Oxygen toxicity
Oxygen toxicity is another major problem in the survival of probiotic bacteria in dairy foods. High
level of oxygen is detrimental to the viability of anaerobic bacteria like bifidobacteria as they
typically lack the enzyme complex cytochrome oxidase to carry out aerobic respiratory pathways
(Ladero and Sanchez, 2017).
Niche-specific behavior of probiotic strains
The niche-specific behavior of probiotic strains has been well documented. The probiotic strains of
human gut origin shown better probiotic properties (survivability at GI conditions, adhesion in gut
eco-system and so on) rather than the probiotics from dairy or plant source (Puniyaet al., 2016).
Hence, autochthonous probiotic strains take the credit to exhibit better probiotic properties than
allochthonous probiotic strains (probiotics of plant or dairy origin). The efficacy of autochthonous
probiotic strains to survive in the human GIT and to exhibit health-promoting attributes is further
debatable as their prior niche is non GIT.
Host epigenetic modifications
Probiotic strains have reported altering the epigenome of humans that finally alters the gene
expression process that may be beneficial or deleterious. If the resultant epigenetic changes are
deleterious that alters the phenotype of an individual (Bhat et al., 2019).
The low concentrations of probiotic derived biologically active compounds found in specific target
sites in the course of the traditional application of live probiotic microorganisms (live
biotherapeutics) found ineffective due to their inadequate to receive beneficial effects at in vivo
conditions (Reid et al., 2011).
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9. Opportunistic infections
Probiotics have reported exhibiting inflammatory responses like infective endocarditis, sepsis,
bacterial translocation to tissue or blood, bacteremia, etc. in immunocompromised individuals are
the determinantal bottlenecks with respect to safety. Amongst LAB infections, majority of the
cases have reported lactobacilli to be the causative agents of bacterial infective endocarditis (IE),
an infection of the heart valves caused by members of the host's commensal microﬂora, which
enter the bloodstream and then adhere and colonize the damaged heart valves (Pradhan et al.,
2019). Therefore, there is a potential risk with viable probiotic LAB strains during their application
in immunocompromised people or hosts with a damaged defense system.
CONCLUSION
Since few strains of probiotics have reported inducing local and systemic adverse effects thus leading to
contradicting them as beneficial for human health, there is a need to assess their safety. In addition,
testing for transferable antimicrobial resistance, adverse metabolic activity and proper in vivo testing
(animal model) for its infective potential should be to be carried out before commencing to human
clinical trials. The absence of associated virulence factors should be demonstrated with bacterial genus
with pathogenic capabilities like Bacillus and E. coli.
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REPRODUCTION IN INSECTS
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INTRODUCTION
Abundance and dominance is attributed to various characters in insects, out of which reproduction is
most important. Most insects are sexual and thus mature males and females must be present at the same
time and place for reproduction to take place (Asher, J, 1970). As insects are generally short-lived, their
life history, behavior, and reproductive condition must be synchronized. This requires finely tuned and
complex physiological responses to the external environment. Furthermore, reproduction also depends
on monitoring of internal physiological stimuli, and the neuroendocrine system plays a key regulatory
role. Mating and egg production in many flies is known to be controlled by a series of hormonal and
behavioral changes, yet there is much still to learn about the control and regulation of insect
reproduction, particularly if compared with our knowledge of vertebrate reproduction.
OVIPARITY
The vast majority of female insects are oviparous, i.e. they lay eggs. Generally, ovulation — expulsion of
eggs from the ovary into the oviducts - is followed rapidly by fertilization and then oviposition. Ovulation
is controlled by hormones released from the brain, whereas oviposition appears to be under both
hormonal and neural control. Oviposition, the process of the egg passing from the external genital
opening or vulva to the outside of the female, is often associated with behaviors such as digging or
probing into an egg- laying site, but often the eggs are simply dropped to the ground or into water.
Usually the eggs are deposited on or near the food required by the offspring upon hatching. Care of eggs
after laying often is lacking or minimal, but social insects have highly developed care, and certain aquatic
insects show very unusual paternal care.
Ovoviviparity and viviparity
Most insects are oviparous, with the act of laying involved in initiation of egg development. However,
some species are viviparous, with initiation of egg development taking place within the mother. The life
cycle is shortened by retention of eggs and even of developing young within the mother. Four main types
of viviparity are observed in different insect groups, with many of the specializations prevalent in various
higher dipterans.
Ovoviviparity, in which fertilized eggs containing yolk and enclosed in some form of eggshell are
incubated inside the reproductive tract of the female. This occurs in some cockroaches (Blattidae), some
aphids and scale insects (Hemiptera), a few beetles (Coleoptera) and thrips (Thysanoptera), and some
flies (Muscidae, Calliphoridae, and Tachinidae). The fully developed eggs hatch immediately after being
laid or just prior to ejection from the female’s reproductive tract.
Pseudoplacentalviviparityoccurs when a yolk-deficient egg develops in the genital tract of the female.
The mother provides a special placenta-like tissue, through which nutrients are transferred to developing
embryos. There is no oral feeding and larvae are laid upon hatching. This form of viviparity occurs in many
aphids (Hemiptera), some earwigs (Dermaptera), a few psocids (Psocoptera), and in polyctenid bugs
(Hemiptera).
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Hemocoelousviviparityinvolves embryos developing free in the female’s hemolymph, with nutrients
taken up by osmosis. This form of internal parasitism occurs only in Strepsiptera, in which the larvae exit
through a brood canal (Box 13.6), and in some gall midges (Diptera: Cecidomyiidae), where the larvae
may consume the mother (as in pedogenetic development, below).
Adenotrophicviviparityoccurs when a poorly developed larva hatches and feeds orally from accessory
(“milk”) gland secretions within the “uterus” of the mother’s reproductive system. The full-grown larva is
deposited and pupariates immediately. The dipteran “pupiparan” families, namely the Glossinidae (tsetse
flies), Hippoboscidae (louse or wallaby flies, keds), and Nycteribidae and Streblidae (bat flies),
demonstrate adenotrophicviviparity.
ATYPICAL MODES OF REPRODUCTION
Sexual reproduction (amphimixis) with separate male and female individuals (gonochorism) is the usual
mode of reproduction in insects, and diplodiploidy, in which males as well as females are diploid, occurs
as the ancestral system in almost all insect orders.
However, other modes are not uncommon. Various types of asexual reproduction occur in many insect
groups; development from unfertilized eggs is a widespread phenomenon, whereas the production of
multiple embryos from a single egg is rare. Some species exhibit alternating sexual and asexual
reproduction, depending on season or food availability. A few species possess both male and female
reproductive systems in one individual (hermaphroditism) but self-fertilization has been established for
species in just one genus.
HERMAPHRODISM
Several of the species of Icerya (Hemiptera: Margarodidae) that have been studied cytologically are
gynomonoecious hermaphrodites, as they are female-like but possess an ovotestis (a gonad that is part
testis, part ovary). In these species, occasional males arise from unfertilized eggs and are apparently
functional, but normally self-fertilization is assured by production of male gametes prior to female
gametes in the body of one individual (protandry of the hermaphrodite) (Goldschmidt, 1946).
Without doubt, hermaphroditism greatly assists the spread of the pestiferous cottony-cushion scale, I.
purchasi, as single nymphs of this and other hermaphroditic Icerya species can initiate new infestations if
dispersed or accidentally transported to new plants. Furthermore, all Iceryine margarodids are
arrhenotokous, with unfertilized eggs developing into males and fertilized eggs into females.
POLYEMBRYONY
This form of asexual reproduction involves the production of two or more embryos from one egg by
subdivision (fission). It is restricted predominantly to parasitic insects; it occurs in at least one
strepsipteran and representatives of four wasp families, especially the Encyrtidae.
It appears to have arisen independently within each wasp family (Carson, H. L., 1973). In these parasitic
wasps, the number of larvae produced from a single egg varies in different genera but is influenced by the
size of the host, with from fewer than 10 to several hundred, and in Copidosoma (Encyrtidae) up to 3000
embryos, arising from one small, yolkless egg. Nutrition for a large number of developing embryos
obviously cannot be supplied by the original egg and is acquired from the host’s hemolymph through a
specialized enveloping membrane called the trophamnion. Typically, the embryos develop into larvae
when the host molts to its final instar, and these larvae consume the host insect before pupating and
emerging as adult wasps.
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INTRODUCTION
The components of the terminalia of insects are very diverse in structure and frequently exhibit speciesspecific morphology, even in otherwise similar species. Variations in external features of the male
genitalia often allow differentiation of species, whereas external structures in the female usually are
simpler and less varied. Conversely, the internal genitalia of female insects often show greater diagnostic
variability than the internal structures of the males. In general, external genitalia of both sexes are much
more sclerotized than the internal genitalia, although parts of the reproductive tract are lined with
cuticle. Increasingly, characteristics of insect internal genitalia and even soft tissues are recognized as
allowing species delineation and providing evidence of phylogenetic relationships.
Observations that genitalia frequently are complex and species-specific in form, sometimes appearing to
correspond tightly between the sexes, led to formulation of the “lock-and-key” hypothesis (Sota and
Kubota, 1998) as an explanation of this phenomenon. Species-specific male genitalia (the “keys”) were
believed to fit only the conspecific female genitalia (the “locks”), thus preventing interspecific mating or
fertilization. For example, in some katydids interspecific copulations are unsuccessful in transmitting
spermatophores because the specific structure of the male claspers (modified cerci) fails to fit the
subgenital plate of the “wrong” female. The lock-and-key hypothesis was postulated first in 1844 and has
been the subject of controversy ever since. In many (but not all) insects, mechanical exclusion of
“incorrect” male genitalia by the female is seen as unlikely for several reasons.
Some support for the lock-and-key hypothesis comes from studies of certain noctuid moths in
which structural correspondence in the internal genitalia of the male and female is thought to indicate
their function as a postcopulatory but prezygotic isolating mechanism. Laboratory experiments involving
interspecific matings support a lock-and-key function for the internal structures of other noctuid moths.
Interspecific copulation can occur, although without a precise fit of the male’s vesica (the flexible tube
everted from the aedeagus during insemination) into the female’s bursa (genital pouch); the sperm may
be discharged from the spermatophore to the cavity of the bursa, instead of into the duct that leads to
the spermatheca, resulting in fertilization failure. In conspecific pairings, the spermatophore is positioned
so that its opening lies opposite that of the duct .
In species of Japanese ground beetle of the genus Carabus (subgenus Ohomopterus) (Carabidae),
the male’s copulatory piece (a part of the endophallus) is a precise fit for the vaginal appendix of the
conspecific female. During copulation, the male everts his endophallus in the female’s vagina and the
copulatory piece is inserted into the vaginal appendix. Closely related parapatric species are of similar size
and external appearance but their copulatory piece and vaginal appendix are very different in shape.
Although hybrids occur in areas of overlap of species, matings between different species of beetles have
been observed to result in broken copulatory pieces and ruptured vaginal membranes, as well as reduced
fertilization rates compared with conspecific pairings. Thus, the genital lock-and-key appears to select
strongly against hybrid matings.
Mechanical reproductive isolationis not the only available explanation of species-specific genital
morphology. Five other hypotheses have been advanced: pleiotropy, genitalic recognition, female choice,
inter- sexual conflict, and male-male competition.
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The pleiotropy hypothesisexplains genitalic differences between species as chance effects of genes that
primarily code for other vital characteristics of the organism. This idea fails to explain why genitalia should
be more affected than other parts of the body. Nor can pleiotropy explain genital morphology in groups
(such as the Odonata) in which organs other than the primary male genitalia have an intromittent
function (like those on the anterior abdomen in odonates). Such secondary genitalia consistently become
subject to the postulated pleiotropic effects whereas the primary genitalia do not, a result inexplicable by
the pleiotropy hypothesis.
The hypothesis of genitalic recognition involves reproductive isolation of species via female
sensory discrimination between different males based upon genitalic structures, both internal and
external. The female thus responds only to the appropriate genital stimulation of a conspecific male and
never to that of any male of another species.
In contrast, the female-choice hypothesisinvolves female sexual discrimination amongst conspecific
males based on qualities that can vary intraspecifically and for which the female shows preference. This
idea has nothing to do with the origin of reproductive isolation, although female choice may lead to
reproductive isolation or speciation as a by-product. The female- choice hypothesis predicts diverse
genitalic morphology in taxa with promiscuous females and uniform genitalia in strictly monogamous
taxa.
Variation in genitalic and other body morphology also may result from intersexual conflictover
control of fertilization. According to this hypothesis, females evolve barriers to successful fertilization in
order to control mate choice, whereas males evolve mechanisms to overcome these barriers. For
example, in many species of water-striders (Gerridae) males possess complex genital processes and
modified appendages for grasping females, which in turn exhibit behaviors or morphological traits (e.g.
abdominal spines) for dislodging males.
Another example is the long spermathecal tube of some female crickets (Gryllinae), fleas
(Ceratophyllinae), flies (e.g. Tephritidae), and beetles (e.g. Chrysomelidae), which corresponds to a long
spermatophore tube in the male, suggesting an evolutionary contest over control of sperm placement in
the spermatheca. In the seed beetle Callosobruchus maculatus (Chrysomelidae: Bruchinae) spines on the
male’s intromittent organ wound the genital tract of the female during copulation either to reduce
remating and/or increase female oviposition rate, both of which would increase his fertilization success.
The female responds by kicking to dislodge the male, thus shortening copulation time, reducing genital
damage and presumably maintaining some control over fertilization. It is also possible that traumatic
insemination (known in Cimicidae, including bed bugs Cimexlectularius), in which the male inseminates
the female by piercing her body wall with his aedeagus, evolved as a mechanism for the male to shortcircuit the normal insemination pathway controlled by the female. Such examples of apparent intersexual
conflict could be viewed as male attempts to circumvent female choice.
Another possibility is that species-specific elaborations of male genitalia may result from
interactions between conspecific males vying for inseminations. Selection may act on male genitalic
clasping structures to prevent usurpation of the female during copulation or act on the intromittent organ
itself to produce structures that can remove or displace the sperm of other males. However, although
sperm displacement has been documented in a few insects, this phenomenon is unlikely to be a general
explanation of male genitalic diversity because the penis of male insects often cannot reach the sperm
storage organ(s) of the female or, if the spermathecal ducts are long and narrow, sperm flushing should
be impeded.
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Both mechanical and sensory locks-and-keys will be unnecessary if isolating mechanisms, such as
courtship behavior or seasonal or ecological differences (Vahed, 1998), are well developed. So we might
predict morphological constancy (or a high level of similarity, allowing for some pleiotropy) in genitalic
structures among species in a genus that has species-specific precopulatory displays involving non-genital
structures followed by a single insemination of each female.
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INTRODUCTION
Urban agriculture can be defined shortly as the growing of plants and the raising of animals within
and around cities.Itis the practice of cultivating, processing and distributing food in or around urban
areas. It
can
also
involve animal
husbandry, aquaculture, agroforestry, urban
beekeeping,
and horticulture. The most striking feature of urban agriculture, which distinguishes it from rural
agriculture, is that it is integrated into the urban economic and ecological system: urban agriculture is
embedded in -and interacting with- the urban ecosystem. Such linkages include the use of urban
residents as labourers, use of typical urban resources (like organic waste as compost and urban
wastewater for irrigation), direct links with urban consumers, direct impacts on urban ecology (positive
and negative), being part of the urban food system, competing for land with other urban functions, being
influenced by urban policies and plans, etc. It is an integral part of the urban system.

Dimensions of Urban Agriculture
Types of actors involved.
Large part of the people involved in urban agriculture is the urban poor and lower and mid-level
government officials, school teachers and the like involved in agriculture, as well as richer people who are
seeking a good investment for their capital. Women constitute an important part of urban farmers, since
agriculture and related processing and selling activities, among others, can often be more easily
combined
with
their
other
tasks
in
the
household.
Typesof location.
Urban agriculture may take place in locations inside the cities or in the peri-urban areas. The
activities may take place on the homestead or on land away from the residence, on private land or on
public land
Types of products grown.
Urban agriculture includes food products, from different types of crops (grains, root crops,
vegetables, mushrooms, fruits) and animals (poultry, rabbits, goats, sheep, cattle, pigs, guinea pigs, fish,
etc.) as well as non-food products (like aromatic and medicinal herbs, ornamental plants, tree products,
etc.) or combinations of these. Often the more perishable and relatively high-valued vegetables and
animal
products
and
by-products
are
favoured.
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Types of economic activities.
Urban agriculture includes agricultural production activities as well as related processing and
marketing activities as well as inputs (e.g. compost) and services delivery (e.g. animal health services) by
specialized micro-enterprises or NGOs, etc.
Product destination / degree of market orientation.
In most cities in developing countries, an important part of urban agricultural production is for
self-consumption, with surpluses being traded. Products are sold at the farm gate, by cart in the same or
other neighbourhoods, in local shops, on local (farmers) markets or to intermediaries and supermarkets.
Scales of production and technology used
In the city, we may encounter individual or family farms, group or cooperative farms and
commercial enterprises at various scales ranging from micro- and small farms (the majority) to mediumsized and some large-scale enterprises. The technological level of the majority of urban agriculture
enterprises in developing countries is still rather low.

Benefits of urban farming:
Increases Food Security
Food security is having access to and being able to afford nutritious, safe food—and enough of it.
This is a major concern for many families all over the world. Fortunately, urban farming contributes to
greater food security.
Creates a Sense of Belonging
Urban farming is one way to bring urban dwellers together—to establish a sense of community
among people otherwise independent and, in some cases, isolated.
Produces Healthy Food You Can Respect
You get fresher, healthier food—herbs, vegetables and fruits—and are more likely to eat what’s in
season, when you eat what’s produced on an urban farm.
Provides a Learning Opportunity
Urban farms give city dwellers a chance to produce their own food, and learn in the process. They
learn about various gardening techniques, the best nutrient solutions, required sunlight, and controlling
temperature, among other things.
Makes Efficient Use of Land
We can efficiently use the land we do have to feed the people. Consider rooftop or vertical
gardens: they take up minimal space but produce tons of fresh, healthy food. Many hydroponics systems
are set up vertically, to ft anywhere even indoors!
Why urban agriculture?
The rapid urbanization that is taking place goes together with a rapid increase in urban poverty
and urban food insecurity. By 2020 the developing countries of Africa, Asia, and Latin America will be
home to some 75% of all urban dwellers, and to eight of the anticipated nine mega-cities with
populations in excess of 20 million. It is expected that by 2020, 85% of the poor in Latin America, and
about 40-45% of the poor in Africa and Asia will be concentrated in towns and cities.
Urban agriculture provides a complementary strategy to reduce urban poverty and food insecurity
and enhance urban environmental management. Urban agriculture plays an important role in enhancing
urban food security since the costs of supplying and distributing food to urban areas based on rural
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production and imports continue to increase, and do not satisfy the demand, especially of the poorer
sectors of the population. Next to food security, urban agriculture contributes to local economic
development, poverty alleviation and social inclusion of the urban poor and women in particular, as well
as to the greening of the city and the productive reuse of urban wastes.
Contributions to urban food security and nutrition
The contribution of urban agriculture to food security and healthy nutrition is probably its most
important asset. Food production in the city is in many cases a response of the urban poor to inadequate,
unreliable and irregular access to food, and the lack of purchasing power. Most cities in developing
countries are not able to generate sufficient (formal or informal) income opportunities for the rapidly
growing population. Urban agriculture to a large extent complements rural agriculture and increases the
efficiency of products that rural agriculture cannot supply easily
Economic impacts
Urban agriculture stimulates the development of related micro-enterprises: the production of
necessary agricultural inputs and the processing, packaging and marketing of outputs. The activities or
services rendered by these enterprises may owe their existence in part or wholly to urban agriculture.
Other services may also be rendered by independent families and groups.
Social impacts
Urban agriculture may be undertaken for the physical and/or psychological relaxation it provides,
rather than for food production per se. Also, urban and peri-urban farms may take on an important role in
providing recreational opportunities for citizens (recreational routes, food buying and meals on the farm,
visiting facilities) or having educational functions (bringing youth in contact with animals, teaching about
ecology, etc.).
Contributions to urban ecology
Urban agriculture is part of the urban ecological system and can play an important role in the
urban environmental management system. Firstly, a growing city will produce more and more
wastewater and organic wastes. For most cities the disposal of wastes has become a serious problem.
Urban agriculture can help to solve such problems by turning urban wastes into a productive resource.
CONCLUSION
Urban farming is a way for urban dwellers to grow their own food, or at least have access to local
food. In India, urban agriculture is being carried out in many cities including Mumbai, Delhi, Kolkata,
Bengaluru and Chennai under the leadership of government, private agencies or even individuals. With
the many benefits of urban farming and all that local-food production has to offer, it’s important that we
continue to spread awareness about how individuals and communities can establish a foundation of
improved health, social interaction, and economic prosperity.
REFERENCES
1. Linsley, B., and T. Caplow. 2008. Sustainable urban agriculture. Urban Land 2008(1): 52–55.
2. Dubbeling, M. 2011. Integrating urban agriculture in the urban landscape. Urban Agriculture Magazine 25: 43–46.
3. http://www.fao.org/urban-agriculture/en/
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INTRODUCTION
Artificial Intelligence (AI) is generally defined as the field of the study of “intelligent assets". i.e. any device
that perceives its environment and takes actions that maximize its chance of successfully achieving its
goals. Broadly, AI has a subset called machine learning, which is a process by which a machine is made to
learn with the help of computer programmes and lots of data, which together becomes responsible for
the output. Again, under machine learning, a subset called deep learning is defined, the only difference
being that the latter method uses its own intelligence to make decisions in a similar way as the human
brain does. An example of AI can be the speech recognition systems, which is trained with lots of human
voice data and algorithms are made such that so as to recognize words of different voice pitch,
pronunciation, etc. The developed algorithms/programs are optimized again and again for better output.
Need of Artificial Intelligence (AI) in Agriculture
The population of world is rising, and also majority of people are moving towards urbanization, which is
again creating a lack of man force for agricultural operations at various levels. Therefore, AI can help us
mitigate the problem. Also, the precise and judicious use of resources such as water, seeds, fertilizers,
weedicides, etc can carried out with the help of AI. Another aspect that AI can help agriculturists on is the
harvest of the crops at the right time and also harvest only the crops, which are ready or matured for
harvest.
General steps for the development of AI systems
4. Huge data is collected with the help of geographic information system (GIS) and unmanned aerial
vehicle (UAV), which contains both spatial and temporal data. Mobile phones can also be used for
real time monitoring as well as for collection of data.
5. Next, the collected data with the help of Analytics is analysed and algorithms or softwares are
formed to obtain the best output with least error under different input conditions.
6. Then, with the use of Internet of Things (IoT), the farmers can be made aware about the different
farming products. Next, information can be disseminated to them regarding the different field
conditions such as temperature, rainfall, soil moisture content, pH readings, soil texture, etc and
also suggestions accordingly would be suggested by AI.
Applications of AI in Agriculture
7. Irrigation at the right time at the right place is possible.
8. Weedicide and fertilizer sprayed only at the correct time where needed.
9. Used in hydroponics for precise use of resources.
10. Harvest of selected fruits or vegetables or crops only after maturity detection by AI.
11. Genetic Research and development will be benefitted with the spatial and temporal
used in AI.
12. Use of AI robots to conduct various farm operations such as irrigation, harvesting, etc.

database
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Constraints in application of AI
1. Lack of familiarity with machine learning.
2. AI systems also need a lot of data to train machines and to make precise predictions.
3. Temporal data is hard to get, which is important in the development of AI programs.
4. Modelling for AI machines is complex.
6. Higher cost of the AI hardware.
7. Matching of the AI with the human brain decisions not easy.
8. No self-creativity of AI as of human mind.
CONCLUSION
For the development of AI systems, machine learning and deep learning must be made affordable
financially and easy to learn. Knowledge of coding languages and model development must be spread at a
large scale to the agriculturists. Temporal data collection programmes must be initiated at an early stage
so that we have enough data for the AI model development. Also, manufacturing of the AI hardware must
be done locally, which not only would create employment, but also make AI affordable for the farmers.
Finally, awareness to the farmers regarding adoption and future benefits of AI is the most important
aspect for the successful and large-scale use of AI.
REFERENCES
[1] Poole, David; Mackworth, Alan; Goebel, Randy (1998). Computational Intelligence: A Logical Approach. New York: Oxford
University Press. ISBN 978-0-19-510270-3.
[2] www.fao.org
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INTRODUCTION:
The order Diptera(true flies) is divided into three suborderswith about 110 families divided between
them; the families contain an estimated 1,000,000 species, including the familiar mosquitoes, midges,
sand flies, blow flies and house flies; although only about 125,000 species have a species
description published. Most of the insects we see flying around do so with four wings, but dipterans use
only one pair. The other pair of wings reduced to club-like structures know as “Halteres” that they use for
balance.
Important parasitic families of Diptera
Cryptochetidae
The flies bear a short shine or tubercle instead of an arista on the enlarged third antennal segment. These
flies are attracted to the eyes of man causing annoyance. The larvae of Cryptochetum are internal
parasitoids of coccids and have been used successfully to control coccid pests of citrus. Eg: Cottony
cushion scale parasitic fly, Cryptochaetumiceryae
Nemestrinidae
The Nemestrinidae or tangle-veined flies are a small group of brachycerous flies with about 300 extant
and fossil species. Many of them are large to medium-sized flies with a densely pilose body. They have a
unique wing venation with a compound diagonal vein which is character for Nemestrinidae. The diagonal
vein comprises of veins R, M, and Cu and it crosses the wing obliquely. Adult nemestrinids often occur in
open areas and many feed on the nectar of flowers. Nemestrinid larvae appear to be internal parasitoids
of Orthoptera (grasshoppers).
Sarcophagidae
Commonly known as “Flesh flies”. Non-metallic, mostly grey flies, with bright red eyes. Antennae 2
winged-6 segmented, the second antennal segment distinctly grooved above. Adults feed on various
sugar- containing materials such as nectar sap, juices and honey dew. Some flesh fly larvae are internal
parasites of other insects.
Pipunculidae
Commonly termed as “Big-headed flies” a reference to the large (Holoptic) eyes, which cover nearly the
entire head. The wings are somewhat narrow basally, and anal cell is usually long closed the near wing
margin. These are endoparasitoids of leafhoppers and planthoppers, including Cicadellidae, Cercopidae,
Delphacidae, Membracidae families. Some species are used as biological control agents in rice fields.
Conopidae
Commonly called “Thick headed flies”. The abdomen is usually elongated and slender basally. All the
species have very long and slender probosis. The wing venation is similar to that of syrphid flies except
the spurious vein is absent. They are endoparasites of bees, wasp and some dipteral. Eg: Conops,
Dalmannia, Physocephala, Stylogaster, Myopa, and Physoconops.
Bombilidae
Commonly known as“Bee flies”. Most are stout bodied, densely hairy flies of medium to large size. Bee
flies are found on flowers or hovering over or resting on the ground or grass in open sunny places. Most
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species are very fast flies. Larvae are parasitic on the immature stages of lepidoptera, hymenoptera. Eg:
Andrena, Colletesand Halictus
Phoridae
Commonly known as “Humpbacked flies”.These are small to minute flies that are easily recognized by
humpbacked appearance. Characteristic feature is that laterally flattened hind femur, and erratic manner
when they are run. Larvae terrestrial; saprophagous, or mycophagous, or parasitic in nature, when
parasitic, endoparasitic, or ectoparasitic. Some live as a parasites or commensals in the nest of ants and
termites.
Tachinidae
Tachinidae is one of the largest family in order Diptera.Most of tachinids have many bristles on body.They
have varied egg laying habits.Some cement their eggs to the skin of the host larvae on emergence bore in
to the host body and feed. Eg, Eutachina sp.Some lay eggs on plant which are then ingested by host while
feeding. Eg, Sturmia, Zenilla,Gonia. Some viviparous foms deposit their larvae on host body. Eg, Exorista,
voria. Some common indian examples, Actinamonticola on tobacco caterpillar.Sturmiapsisinferens on
many borers of maize and sugarcane.Podomyiasetosa on castor semilooper.
CONCLUSION:
Order diptera is mostly exploited for medical importance except Tachinidae family, which include insect
parasitoids of commercial importance (Biological pest control). These insect parasitoids are considered
beneficial as they naturally control the population of many insect pests. We conclude that more intensive
study of dipteran parasites is required for identification of reliable insect parasitoids for biocontrol.
Furthermore, the knowledge of the biology and behavior of those dipteraparasitiods and the nature of
their interactions with insect pests have to be significantly progressed, because many gaps still remain.
Most likely, dipteraparasitoids of tachinidae family members widely used in biological control programme
and future studies focusing on the other members of this group of insects under close scrutiny would
certainly increase this list substantially.
REFERENCES;
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INTRODUCTION: Plants are known to respond to stimuli and music is considered as one. Music is a
harmonious and coherent blend of various frequencies and vibrations and has many different forms,
qualities and pitches. The acoustic frequencies including those of music promoted the growth and the
development of the plants including germination whereas noise hindered it possibly. These audible
frequencies can benefit the agricultural sector by increasing productivity, enhancing the agronomic,
biochemical, defensive, physiological processes of plant as well as reducing the requirement of toxic
chemical fertilizers and pesticides and thus reduce the environment pollution and facilitate the wellbeing
of plants, animals and human beings.
Methodology:
Audible frequency range of 20Hz to 20,000Hz,5000Hz,6000Hz(beans),1000Hz, 2000Hz(mung bean), 400Hz
& 106Db(paddy), 1000Hz 100Db(chrysanthemum) is being employed, whereas chinese cabbage and
cucumber were exposed to classic music(20 KHz sound) &natural music(birds, insect, water) for 3 hours a
day. Classical music played on flute, violin (common bean), and harmonium was also used. Marigold and
chick pea exposed to meditation music, light indian music and noise for 4 hours a day. The music is being
played using normal speakers for 3 hours twice each day. Some experiments were performed in sound
proof chambers & greenhouses with the use of taperecorder& ultrasonic generater placed in corners of
greenhouses.
Impact of Acoustics on agronomic traits of plants:
Agronomic traits of plants such as growth pattern, germination, seedling growth behaviour, height, no. of
leaves, length and weight of stem, root development, crop yield and quality in various crops such as
chickpea, cowpea, marigold, okra, zucchini, rose, chrysanthemum, cucumber, chinese cabbage, tomato,
french bean, mung bean, cluster bean, eggplant, mini-tomato, muskmelon,winter wheat, paddy,
strawberry etc.
Impact of Acoustics on physiological traits of plants:
Physiological traits of plants like absorption of nutrients, photosynthesis, cell cycle progression, protein
synthesis (marigold & chickpea), increase uptake of oxygen, increased chlorophyll content & starch
content (cucumber &chinese cabbage).
Impact of Acoustics on biochemical traits of plants:
Biochemical traits of plants like increase in IAA content (tomato, cucumber, eggplant, mini-tomato,
muskmelon & cowpea). It accelerates the synthesis of RNA & soluble protein that increased level of
transcription. Production of proteins are also increased. Increase in the level of polyamines (PAs)
especially Spd (spermidine) in (chinese cabbage &cucumber). Increase in protective enzyme activity,
cellular sugar, ATP content &hormones in different plants.
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Impact of Acoustics on defensive traits of plants:
Sound waves retard the growth of Aspergillus spp. Virus growth in tomato plants could be stopped by
inhibiting enzyme activity. Green music controlled some insect pests in (Chinese cabbage &cucumber).
The elicitation of defensereponse in Arabidopsis caused by churning sound of caterpillar. “Buzz”
pollination where pollens from anthers are released only upon vibration at a particular frequency
produced by bee buzz.
Impact of Acoustic on plants at molecular level:
Gene Ontology analysis indicated that maximum gene up- regulation occurred by 500Hz treatment, which
stimulated the mechano-stimulus responsive genes (AT1g21910), signalling related genes (ethylene &
auxin pathway) (At1g76650), transcription factors(At3g50060), redox homeostasis (At1g03850),
biosynthesis(At3g27690) & defense related genes(At2g40000).
CONCLUSION:
The results of these studies indicated that there is a strong relationship between sound waves with the
specific frequencies and intesities on agronomic, physiological, biochemical, defensive traits including
gene expression in plants. However sound waves with the high frequency and intensity can be harmful to
the proper growth and development of plants.

Sound proof chamber

List of genes showing fold change in microarray & confirmed by qRT –PCR.
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Oxygen uptake(l/g.hr) in cucumber as a result of different acoustic treatments

Polyamine content(nmol/g FW) of chinese cabbage seedling (A) 15 d & (B)mature
plant(70d)as a result of different acoustic treatments.

231

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Recent developments in apiculture
Article id: 23067
Priyanka Bhatt
Plant Protection Laboratory Department of Entomology College of Horticulture VCSG Uttarakhand
University of Horticulture and Forestry Bharsar 246 123 Pauri Garhwal Uttarakhand India
Apiculture has always been a profitable business generating income to the economically backward people
and tribes in Indian subcontinent. Honey bee farming has made rural and urban man self sustained and has
also added to nation's food security by increasing productivity of various fruits, oilseed and vegetable crops.
It has also enhanced the socioeconomic life of farmers as a small marginal farmer can earn additional money
upto 3-4 lakhs annually. Indian government has also given boost to apiculture by promoting various schemes
and subsidies through Khadi and village Industries Commission (KVIC) and National Bee Board. At present
China is the largest producer of honey in the world and India stands 6th in production. Various countries
promote honey bees by celebrating national honey bee day (America), bee aware month (New Zealand) to
create awareness among general public to conserve bees and wildlife as they are the important pollinators
in nature. New Zealand also provides scholarship in beekeeping for youths to encourage them in apiculture
business. World honey bee day is celebrated every year for promoting apiculture. In India KVIC has initiated
HONEY MISSION OR THE SWEET REVOLUTION" to increase the incidence of honey bees, enhance
pollination, increase agricultural productivity, increase honey production and employment opportunities so
as to provide higher livelihood support.
Types of Honey
 Babul honey
Babul honey from babul shrubs is produced in two countries Israel and India. This honey has the
potential for geographical tagging and explored on larger scale. Babul honey is produced by beekeepers in
Gujarat. These beekeepers are farmers involved in dairy business and use the containers used in dairy
business (Food Grade Quality) to collect honey. Tribal beekeepers in Gujarat manufacture bee boxes made
out of locally available bamboo which are lighter in weight, provide much cooler surroundings to honeybees
and are cheaper to produce. This has the potential to be manufactured at a large scale providing additional
source of revenue for the tribal population of Gujarat.
 Manuka Honey
Manuka honey is produced by bees collecting nectar from the manuka plant (Leptospermum
scoparium) which can be found growing throughout New Zealand.
 Melghat Honey
Melghat region is in the Amravati district of Maharashtra and is also embarked as Heaven on Earth
.This region has rich biodiversity of medicinal plants which provide high nectar content and gives a perfect
natural habitat to the honey bees. Melghat honey is primarily extracted by tribal population for centuries.
The honey has antibacterial propertyand helps in curing the childhood malnutrition problem faced by the
local population. It has a distinct taste and is applied by local population for wound healing. It provides
source of revenue for local tribalpopulation and prevents occupational migration.
 Blood Honey (Sunderban Honey)
Sundarbans is the largest single track mangrove forest area in the world formed by the confluence of Ganga,
Brahmaputra and Meghna rivers in the Bay of Bengal. Four areasinSundarbans are enlisted under UNESCO
world heritage sites. Sundarbans mangrove forest cover about 10,000km2of which two-thirds is in
Bangladesh and one-third is in India. Sundarban is rich in flora and fauna and is home to Royal Bengal Tiger.
The Sundarban is the major natural habitat of the wild indigenous giant honey bee, Apisdorsata. Bee
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foraging plants and honey hunting from giant honey bee colonies has been practiced for centuries in Bay of
Bengal. Traditional honey collectors in the region are called‘ Moulis’. The term‘ Blood Honey’ is used as
approximately 5 honey collectors die every year in the Sundarbans due to conflict with tigers. Sundarbhan
honey is well known for its anti-bacterial, anti-oxidant, anti-inflammatory,anti-browning,anti-allergic,antiparasitory,anti-ulcer,anti-tumor,anti-viral property and it isused in the treatment of cataracts and
cardiovascular diseases. Sundarban honey has a high demand but is low on quality and ferments readily.
 Green Propolis
Brazil is largest producer of organic honey in the world. Green propolis from Brazil is known globally due to
its Green color. It is produced by Apis mellifera bees.The Africanized honeybee from Cerado region of Brazil
produces propolis from the unexpanded leaf buds of Baccharisdracunculifolia D.C. plant. Easily absorbed and
more effective; the propolis contains complete vegetable tissues. It gets its powerful health benefits from its
active ingredient, Artepillin-C (ARC), an antioxidant which has extremely potent anti-bacterial, anti-viral,
anti-fungal, anti-inflammatory, and anti-oxidant properties. The commercial value of the propolis in the
international market is very high
Honey Village
Qutubhgarh a prominent village in Delhi has been adopted by KVIC under Sweet Revolution’. Under the
Honey Mission 100Beeboxes have been distributed to 10 beneficiaries in the village. The village has
produced 1100Kg of Honey since its adoption in Nov, 2018 with an estimated revenue of Rs. 3lac. Sherpur in
Haridwar and Jeolikote in Nainital districts are also being promoted under the honey mission as honey gram.
Migratory Bee Keeping
Migratory beekeeping provides good returns to the beekeeper as the returning bees to the hive are
maximum, because of abundant flora in that region. In northern India, commercial beekeepers shift the
colonies between plains and hills for migratory beekeeping. During October-November, colonies are
migrated to the plains of Uttarakhand, Uttar Pradesh, Haryana, Punjab and Rajasthan to exploit rapeseed
and mustard. During December–January, colonies are migrated to eucalyptus plantation of Uttar Pradesh
and Haryana. Bee colonies are also migrated to litchi orchards at Ram nagar and Dehradun from February to
March, to sunflower fields of Punjab and Haryana and to forest plantations of Uttar Pradesh for Shisham
flowers till May.
Urban/ roof top bee keeping: It is a new concept due to decreasing land in urban areas. In this bee hives are
kept on roof top with flowering plants that contain nectar and pollen for better fruit set and pollination.It is
practiced in U.S.A and in other countries but has some drawbacks due to which it is not gaining momentum at
present.
Integrated Bee Development Centres (IBDC)
It is established at Ramnagar, Kurukshetra, Haryana and is a colloboration of Haryana Government and Israel.
The objective of the project is to provide advanced bee keeping techniques and infrastructure to farmers and
beekeepers to promote bee keeping as an ideal profession.
Apitourism: Slovenia is known as ‘Cradle of Beekeeping’ and is home to the original Carniolan honey bee. It is
one of the most popular species worldwide. Apitourism is unique to Slovenia, as it is the first country to certify
apitourism. The country currently has 9,600 beekeepers, about 12,500 apiaries and nearly 170,000 hive
colonies. The country also conceptualized ‘World Bee Day.
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Beekeeping is a very profitable venture for employment generation as well as conservation of nature
and therefore various countries are promoting apiculture to conserve bees and associated ecosystem. New
initiatives and innovations are carried out in apiculture research which will definitely boost beekeeping
industry all over the world and increase productivity of crops.
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Rice (Oryza sativa) is the principle food for more than 50% people and contributes about 1/5 th to
the total calories consumption of the world. The statistics showed that during the crop year, 2016-17
India produced 110.15 million metric tonne of milled rice from 43.19 million ha area, making the country
the world’s second largest produce of rice. Rice is cultivated over an extensively divergent environment,
such as irrigated uplands, rainfed lowlands, and rainfed upland ecosystems. The challenges and
constraints in rice cultivation vary from environment to environment. With direct seeding, rice seed is
sown and sprouted directly into the field, eliminating the laborious process of planting seedling by hand
and greatly reducing the crop’s water requirements. Weeds are the major pests that effect the rice yields
to the greatest extent. In a survey of upland rice-producing countries covering 80% of the total
production area, weeds were the most widely reported biological constraint to yield. The average yield
losses in rice due to weed competition are estimated to vary between 40 and 60% which may go up to 9496% with uncontrolled weed growth.
Crop establishment: spatially uniform establishment of healthy and vigorous rice seedlings increased crop
competitive ability and suppresses weed growth. Well levelled, preferably laser levelled seed bed with
fine soil tilth, placement of seeds/seedling at required depth (2-3 m), good seed soil contact and optimum
moisture availability are all important for good establishment.
Direct drilling: Good germination and establishment of rice seedling are pre-requisite for the success of
direct seeded rice that offered a good opportunity to conserve irrigation water by avoiding water used in
puddling. For field preparation in direct seeded rice, pre-sowing irrigation should be done in the first half
of June followed by field preparation with cultivator/disc harrow. Fine seed bed should be prepared for
sowing with drill or seeds may be broadcast during first half of June. For weed management,
pendimethalin may be applied at 1.00 kg ai/ha as pre-emergence spray using 500-600 litre water.
Pendimethalin spray should be done as early as possible just after sowing (within two days, better results
were obtained at the application on the same day) when soil moisture is adequate. To control broad leaf
weeds and annual sedges apply 2, 4-D at 0.4 kg ai/ha or Almix at 20 g product/ha at 30 days after sowing.
One or two hand weeding or spot weeding may be done as per need. If the infestations of grassy weeds
like echinocloa or leptochloa are more apply cyhalofop butyl 10% EC @ 75-80 a.i/ha at 15-20 days after
sowing to control annual grasses.
Wet seeding: wet seeding is a successful crop establishment and water management require level field,
hence fields must be properly levelled. Laser levelling makes prefect field. Fields must be harrowed and
sowing can be done by drum seeder in well piddled field in first fortnight of June. If drum seeder is not
available, seeds can be broadcast over the puddle beds. As the sowing time, there should not be standing
water on the puddle bed or else the seeds float and move. The field should remain wet till seedling are
well establishment but it should not be flooded till rice seedling have grown sufficiently to anchor
themselves to the soils. Subsequently irrigation may be applied as per need and avoid cracking of the soil.
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For weed management, herbicide application must be required when rice seedlings are 2-3 leaf
stage, spray anilofos at 0.4 kg ai/ha in 500-600 litre water. One or two hand weeding or spot weeding may
be done as per need. Timely weeding is crucial.
Sesbania brown manuring: in brown manuring practice, rice and sesabania crops are planted together
and allowed to grow for 25 to 30 days, before knocking down sesbania crop with 2,4-D (NA/amine/ester)
at 0.4 to 0.5 kg/ha, Sesbania surface mulch conserves the soil moisture and supplies 10 to 15 kg N/ha on
decomposition. Residues, when retained on surface, reduce the emergence of weeds, add organic matter
and improve nutrient water interaction. Broadcasting of sesbania seeds with direct seeded rice proved
better compared to intercropping both in reducing weed day weight as well as enhancing grain yield.
Hand weeding at 30 days after seeded increased the grain yield during both the years. Direct seeded rice
+ sesbania (row) + pendimethalin + 2,4-D (0.3 kg) 25 day after seeded + hand weeding recorded the
highest yield (6.0 tonne/ha) mainly due to better control of weeds. Application of 2,4-D at 0.5 kg/ha at 25
day after seeded had some setback on the crop. Sesbania co-culture technology reduced the weed
population by nearly half without any adverse effect on rice yield.
Stale seed bed technique: stale seed bed (SSB) technique is another important cultural management
strategy that can be used before any crop to reduce the weed seed bank in particular from upper soil
layer. In state seed bed, weeds are allowed to germinate by giving a irrigation or after a rainfall and after
that emerged weed seedlings are killed using a non selective herbicide like glyphosate or paraquat or
shallow tillage or flooding. This technique not only reduced weed emergence but also reduced the
number of weed seeds in the soil seed bank. The stale seedbed technique in combination with
mechanical control of emerging weeds can reduce the weed population during crop growth as effectively
as chemical control. Stale seed bed reduced the weed de3nsity from 43% to 53% in dry-direct seeded rice
a stale seed bed than without this practice. Adopting stale seedbed technique either for 7 or 14 days
significantly reduced the population of grassy weeds. It gave successful control of broadleaf weeds too.
Stale seedbed preparation significantly improved grain and straw yield of wet seeded rice compared to
normal seedbed. An increase in stale seedbed period contributed to corresponding increase in yields as
evident by higher grain and straw yields in plots with stale seedbed for 14 days.

236

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

The Bio-functionalities of Dahi: An Ethnic Fermented Milk Product of India
Article id: 23069
Basavaprabhu H N*1 and Sonu K S2
1
Ph.D. Scholar, Dairy Microbiology Division
2
Ph.D. Scholar, Dairy Chemistry Division
ICAR-National Dairy Research Institute, Karnal-132001, Haryana, India
INTRODUCTION
Since time immemorial, fermented milk products are being used as a part of the human diet as ethnic
food without scientific evidence. Elevated health consciousness among the consumers has triggered R &
D to track the functional attributes of various indigenous fermented milk products, so as to utilize them as
nutraceuticals (preventive medicine). The use of fermented dairy products like dahiin Ayurveda medicines
like panchagavya (around 600 AD) further evidenced their functional attributes (Jaiswal and Williams,
2017). Metabolism of diverse beneficiary microbial consortia, the lactic acid bacteria (LAB) complex,
directly hits the biochemical change in the milk components, which not only alters the rheological
properties but also the functional properties and biological value leading to product wholesomeness with
nutritional augmentation. The metabolites of lactic cultures developed upon lactic fermentation like
bacteriocins, enzymes, organic acids, gases, hydrogen peroxide, vitamins, exopolysaccharides, diacetyl,
acetoin, and acetaldehyde low molecular weight compounds like reuterin, phenyl lactic acid, antifungal
metabolites (cyclic dipeptides, phenyllactic acid), proteinaceous compounds, 3-hydroxylated fatty acid,
etc. (Dhamaet al., 2005a; Schnürer and Magnusson, 2005) have the direct impact on improving the both
technological and health-promoting properties. Primary changes in the specific milk matrix-like milk
proteins upon enzymatic action of fermentation results in the alteration in the structural confirmation
among the proteins and peptides, which are baptized as biologically active peptides having the various
health-promoting and disease-specific attributes. Bio-functional peptides thus obtained upon microbial
fermentation may be different from different species and breeds milk. The novel process of milk
fermentation by exploiting bio-protective LAB emphasized the prolonged shelf life of products by
antagonizing the spoilage causing microbes to trigged the interest among dairy entrepreneur to target on
fermented milk products like dashi, yogurt, cheese, lassi, shrikhand, sour cream buttermilk, etc.
Bio-functional attributes of dahi:
Dahi, renowned as curd, is a famous indigenous ethnic food among the Indian population. It is consumed
more in summer than in winter. It is used for the preparation of products such as chaach, lassi, makhan,
kadhi, and shrikhand. The use of dahi and other fermented products like mukkhan (butter prepared from
fermented curd) in Indian history dates back to the Vedic period. Dahi is used as a prophylactic agent in
Ayurveda medicine for various diseases like dysentery, vomiting due to Vata, hard stool in hemorrhoids,
tuberculosis, bleeding disorders (By and Jayavarma, 2014). Dahi is a blood purifier useful in treating
blood-related problems, piles, and gastrointestinal disorders. Since long back, dahi is being used as
primary medicine for many chronic GI diseases like diarrhea, gastroenteritis, colitis, etc. in the house-hold
level too. Improved nutritional profile (elevation in vitamin B complex and free fatty acids profile) with
decreased nutritional complexity compared to milk eliminates the complex conditions like lactose
intolerance and hard curd that made easy to digest by people of all age group. Beyond nutritional aspects,
dahi is also considered as a functional food by virtue of its health-promoting probiotic properties.
Scientifically, microbial dysbiosis in the gut environment due to various reasons like food infections,
stress, alteration in the normal diet, scarcity of prebiotic components, drug intervention, etc. may causes
diarrhea. Since dahi is the rich source of large group of beneficiary bacteria, it is presumed to improve the
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gut health by self-effective colonization and subsequent exhibition of antimicrobial activity to pathogens
like Shigella dysenteriae, Salmonella typhosa, Escherichia coli, Enterobacter aerogenes, Staphylococcus
aureus, Klebsiella pneumonia, Enterobacter agglomerans, Enterobacter cloacae, Bacillus cereus and
Micrococcus flavus (Dewan and Tamang, 2007: Samantaet al., 2015). It was reported that oral
administration of Indian dahi containing 108 CFU/g of each Lactococcus lactis, Lactococcus lactis spp.
cremoris and Leuconostocmesenteroidessppcremoris significantly ameliorate acute diarrhea among
children age 6 months to 5 years (Agarwal and Bhasin, 2002). Dahi prepared from goat milk has shown to
stimulate the mucosal immune system and improves the defense system against intestinal infections in a
mouse immune suppression model (Babaeeet al., 2013).
Around 60% of the Indian population is lactose intolerant and dahi is one of the best alternative milk
products for such human subjects. Microbial fermentation mediated conversion of lactose to lactic acid
reduces the amount of freely available lactose content in dahicompare to milk as such (30% lower lactose
in dahi) perhaps abate the complexity in digesting and absorbing lactose among lactose intolerance
people (Akteret al., 2010: Hazraet al., 2018)
Microbial fermentation and subsequent proteolysis milk by dairy starters and probiotic cultures like L.
helveticus, L. delbrueckii ssp. bulgaricus, L. plantarum, L. rhamnosus, L. acidophilus, L. lactis, Streptococcus
thermophilus results in the formation of ACE inhibitory peptides (Ser-Lys-Val-Tyr-Pro, Val-Pro-Pro, Ile-ProPro), which further increased the biotherapeutic property of dahi against cardiovascular diseases like
hypertension and reducing serum cholesterol level (Korhonen, 2009: Sathya et al., 2018).
Changes in lifestyle and food habits also triggered oxidative stress by ROS leading early aging. Fermented
milk products have got a tremendous role in the healthy aging of individuals by scavenging the free
radicals by the production of anti-oxidative components like butylated hydroxyl toluene (BHT) by dahi
starter cultures (Bhardwaj and Bhagat, 2014; Thakkar et al., 2018). In vivo studies on male Swiss albino
mice upon feeding dahi prepared from Lactococcus lactis exhibited2,2-diphenyl-1picrylhydrazyl,
malondialdehyde and hydrogen peroxide radical scavenging abilities as well as inhibition of linoleic acid
peroxidation activity (Jain et al., 2009). Furthermore, feeding traditional dahi having mixed dahi cultures
(NCDC167) exhibited the significant increase in the cellular endogenous protecting factors like superoxide
dismutase (SOD), catalase, glutathione peroxidase (GSHPx), and therefore suggested the promising
potentiality of dahi towards cellular oxidative stress relief (Padghanet al., 2018).
Beyond nutritional deficiency among malnourished children, the alteration in the gut microflora
(predomination of pathogenic bacteria and limitation in beneficiary bacteria) triggers proinflammatory
cytokines mediated inflammatory response. National rehabilitation of dahiin such cases has shown to
increase in the anti-inflammatory IL-10 cytokine (Dewan et al., 2009). This suggests the ability of dahi to
trigger the cell-mediated immunity of an individual.
The administration of Indian dahi containing L. acidophilus, L. casei,and L. lactis to high fructose-induced
diabetic rats for eight weeks decreased the accumulation of glycogen in the liver of rats (Yadav et al.,
2007). Dahi with probiotic cultures (L. reuteri, L. crispatus, Bacillus subtilis) revealed antidiabetic property
by significantly reducing the plasma glucose level with improved lipid profile in a streptozotocin-induced
diabetic rat model (Memarrastet al., 2017).
Dahi also revealed the hypocholesterolemic effect by exerting various mechanisms like cholesterol
adhesion to the bacterial cell surface or cholesterol assimilation that reduces the available cholesterol for
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absorption (Lye et al., 2010). Dahi flora also showed bile salt hydrolase (BSH) activity that reveals the
deconjugation of bile salts and their subsequent excretion through feces (Malik and Garg, 2015). The
mesophilic Dahi culture like L. lactisspp.lactis produces exopolysaccharides (EPS) that are reported to
have various health (cholesterol-lowering properties) and technological benefits (Subhash, 2019).
Besides, the thermophilic lactic cultures like L. delbrueckiisubsp. bulgaricus, Lactobacillus mucosae have
also reported producing EPS with anticholesterolemic effect (Tok and Aslim, 2010: Linares et al., 2018).
Concluding remarks
Overall, dahi being an fermented milk product of traditional knowledge has several health-promoting
factors besides fundamental nutrition. Since the human gut (and its microbial composition) is the
epicenter of onset several diseases, the dietary intervention of dahi may help in maintaining the balanced
gut flora and may aid in delaying or preventing the onset of several lifestyle diseases. Finally, as a further
perspective, the exploration of dahi from all the parts of India for studying microbial and functional
diversity may contribute to new microbial strains with superior health attributes.
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INTRODUCTION
Genetic variation exists naturally or may be generated by mutagenesis techniques. Genetic
variation associated with phenotypic change. The most common form of genetic variation is due to single
nucleotide change, insertion and deletion, which generates single nucleotide polymorphisms (SNPs).
Reverse genetics techniques allow recognition of possible loss of function for a particular gene during
early stages of development. One of the most direct ways of establishing gene function is to identify a
mutation in the specific gene and to link this mutation to the phenotypic change in the mutated
organism. In the forward genetics approach (“from mutation through phenotype to the gene”), large
mutated populations have been created and screened for alterations in the trait but this approach is both
time-consuming and labour-intensive. The reverse genetics strategy (“from gene sequence to
phenotype”) has widely replaced the forward approach in studies involved in detecting gene function.
What is TILLING? (Targeting Induced Local Lesions In Genomes)TILLING is a general reverse genetic technique that combines chemical mutagenesis with PCR
based screening to identify point mutations in regions of interest. (McCallum et.al, 2000) Introduced in
2000, using the model plant Arabidopsis thaliana by McCallum who worked on characterizing the function
of two chromo methylase gene in Arabidopsis. TILLING is a powerful technology that employed
heteroduplex analysis to detect which organism in a population carry single nucleotide mutation in
specific genes. TILLING can also be used to detect naturally occurring SNP in genes among the accession,
variety or cultivar. These techniques allow identifying diverse versions of genes in a germplasm and
acquiring information about their gene function. This information can provide guidelines to develop new
strategies for genetic improvement of plants.
Principle of TILLING
The method combines a standard and efficient technique of mutagenesis using a chemical
mutagen such as EMS with a sensitive DNA screening technique that identifies single base mutations
(point mutations) in a target gene. Based on the formation of DNA heteroduplexes that are formed when
multiple alleles are amplified by PCR and are then heated and slowly cooled. A “bubble” forms at the
mismatch of the two DNA strands, which is then cleaved by a single stranded nucleases. The products are
then separated by size on several different platforms. Mismatches may be due to induced mutation,
heterozygosity within an individual, or natural variation between individuals.
Why TILLING??
 It is a tool for functional genomics that can help decipher the functions of the thousands of newly
identified genes.
 To identify SNPs and/or INDELS in a gene of interest from population.
 Genetic mutation is a powerful tool that establishes a direct link between the biochemical
function of a gene product and its role in vivo.
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What is Eco-TILLING?
Eco-TILLING/ Ecotype TILLING is a method that uses TILLING techniques to look for natural mutations in
individuals, usually for population genetics analysis. The first publication of the Eco-TILLING method in
which TILLING was modified to mine for natural polymorphisms was in 2004 from work in Arabidopsis
thaliana.
 Eco-TILLING is similar to TILLING, except that its objective is to identify natural genetic variation as
opposed to induced mutations.
 Many species are not amenable to chemical mutagenesis; therefore, Eco-TILLING can aid in the
discovery of natural variants and their putative gene function
 This approach allows one to rapidly screen through many samples with a gene of interest to
identify naturally occurring SNPs and / or small INs/DELS.
 DEcoTILLING is a modification of TILLING and Eco-TILLING which uses an inexpensive method to
identify fragments. Since the advent of NGS sequencing technologies, TILLING by sequencing has
been developed based on Illumina sequencing of target genes amplified from multi-dimensionally
pooled templates to identify possible single nucleotide changes.
Procedure for TILLING
The various steps for TILLING process are as follows
 EMS mutagenesis
 DNA preparation and pooling of individuals
 PCR amplification of a region of interest with fluorescently tagged primers
 Denaturation and annealing to allow formation of heteroduplexes at the site of mutation
 Resultant double-stranded products are digested with CEL I, which cleaves on of the two strands
at the heteroduplex mismatches
 Cleaved products are detected on polyacrylamide denaturing gels.
 Phenotypic Recovery
Advantages
 Its applicability to any organism.
 Its facility for high-throughput and its independence of genome size, reproductive system or
generation time.
 Since it uses chemical mutagenesis virtually all genes can be targeted by screening few individuals
 High degree of mutational saturation can be achieved without excessive collateral DNA damage
 Non transgenic method for reverse genetics.
 It acts as a tool for functional genomics that can help decipher the functions of the thousands of
newly identified genes.
 It is useful to identify SNPs and/or INS/DELS in a gene of interest from population.
 Genetic mutation is a powerful tool that establishes a direct link between the biochemical
function of a gene product and its role in vivo.
 Eco-TILLING is useful for association mapping study and linkage disequilibrium analysis.
 Eco-tilling can be used not only to determine the extent of variation but also to assay the level of
heterozygosity within a gene
Disadvantages/ Demerits
 Skilled manpower is required
 Lower rate of induction of mutation
242

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Applications of TILLING
Major areas of applications are
 Functional genomics:
The identification of numerous mutations in target region of genome. Construction of TILLING
library is useful for scientists to search for mutations in gene of interest. TILLING offers a way to
investigate target GOI in any crop of interest without first having knowledge of gene product.
 Genetic engineering:
Agricultural interest in producing phenotypic variants without introducing foreign DNA of any type
into plants genome. T-DNA/ Transposon insertions are used to obtain specific gene knockouts but
practically limited to some crops only. TILLING is in front of transgene, as consists of identification of
numerous mutations within a targeted region of whole genome.
 Evaluation of genetic diversity of natural populations:
Alternative to wild relatives, TILLING is used to introduce useful genetic variation of elite
germplasm. Also applicable in a population which has several pre-existing polymorphism for developing
SNPs.
CONCLUSION
The need for crop improvement to combat with biotic and abiotic problems in agriculture is increasing
with the changing environmental perspectives. TILLING is a useful reverse genetic tool, used to create and
identify mutations in various organisms especially in plants and successfully manipulated in several crop
species. Furthermore, as EMS generates an allelic series of targeted genes, it is possible to explore the
role of desired genes that are otherwise, not likely to be recovered in genetic screens, based on
insertional mutagenesis/transformation. The methods are general and have successfully been applied to
many plants, including crops. With sequence data and general tools such as TILLING, reverse genetics can
be applied to lesser studied species. Now that successes have been reported in a variety of important
plant species, the next challenge will be to use the technology to develop improved crop varieties.
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Study of soil biological activity by estimation of soil microbial biomass carbon by
fumigation extraction method
Article id: 23071
Arti R. Gabhane, Chetna S. Kumbhar, Sagar N. Ingle and V. H. Jadhav
Soil science and agricultural chemistry
Dr.Panjabrao Deshmukh Krishi vidyapeeth Akola
As soil microorganisms play an important role in the retention and release of nutrients and energy
any attempt to assess nutrient and energy flow in soil systems must take into account the role of soil
microbial biomass. To ascertain the same through direct observation methods like colony counting
method have certain disadvantages like: time consuming, data difficult to interpret as variation is large
and often erratic, distinction between live and dead organisms is often difficult. Uncertainly that all
organisms actually present have been counted.
Principle: A more easily applicable, non-subjective and replicable method is described here for total
microbial biomass carbon determination in soil samples at a particular point of time. In the fumigationextraction method, a direct measurement of C and other nutrients contained therein in microbial biomass
is carried out. Overnight fumigation with chloroform is carried out to kill all the organisms in soil samples.
The microbial biomass constituents released by CHCl3 fumigation treatment can be extracted directly
through chemical extractants. The readily oxidizable C contained in the extractant can be measured
through standard chemical procedures.
The methods is based on some underlying assumptions as follows:
 Carbon in dead organisms is more rapidly mineralized than in the living organisms
 Fumigation leads to a complete kill.
 Death of organisms in the non-fumigated soil is negligible compared to that in fumigated SOIL.
 The only effect of soil fumigation is to kill the living biomass.
 The fraction of dead biomass C mineralized over a given time period does not differ in different
soils.
Materials:
 Moisture box, glassware and Whatman No. 1 filter paper
Reagents:
 Distilled chloroform
 Conc. H2SO4
 0.5M K2SO4 :Disslove 43.563g of K2SO4 in distilled water and dilute to 500 mL
 0.2M K2Cr2O7: Dissolve 0.9808 g of K2Cr2O7 to 100 mL distilled water
 Orthophosphoric acid
 0.005M Ferrous Ammonium Sulphate (FAS) : Dissolve 3.92 g of FAS and ).15 mL H 2SO4 in distilled
water and dilute to 2L
 Ferroin / Diphenyleamine indicator
Instruments:
 Vacuum desiccator/ Vacuum pump
Procedure:
 Put soil sample after collection in plastic bag to prevent drying due to evaporation. Do not dry the
sample. Analyze soil samples the same day they are received in the laboratory.
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Weigh five sets of 10 g soil for each sample. keep one set in the moisture box after taking weight
of the empty box. Keep the box in the oven at 100 0C for 24 h or until constant over dry weight is
achieved. Weigh the dry soil along with the box after cooling it in desiccator and calculate the
gravimetric moisture content of the soil.
Out of the remaining four sets of the soil, keep two sets in 50 mL beakers for fumigation.
Remaining two sets are packed and kept in refrigerator for extraction next day.
Keep the required volume of ethanol free chloroform in 100mL beakers. Do not keep more than
40 mL in each beaker to avoid splash while boiling.
Line the inner surface of the desiccator with moistened filter paper above it chloroform containing
beaker above it vacuum sheet and then soil sample beaker place it . Do not use plastic desiccator.
Use high-density silicon vacuum grease at the lid-joint to ensure proper sealing. Use a rubber tube
to direct the exhaust through water.
Put on the vacuum pump and keep it on until the chloroform boils for about five minutes. Close
the outlet and put the desiccator in dark for 24 h
After 24 h release the vacuum, take out the beakers containing chloroform and the inner paper
lining. Perform back suction for five to six times to ensure removal of any excess chloroform
vapors.
Take the non- fumigated soil sample from fridge and thaw it.
Transfer both the fumigated and non-fumigated soils in 250mL conical flasks. Add 25mL of 0.5M
K2SO4 and shake for half hour. After shaking, filter the suspension through Whatman No. 1 filter
paper.
Transfer 10 mL of the filtrate in 500 mL conical flask. Add 2 mL of K 2Cr2O7 (0.2M), 10 mL of conc
H2SO4 and 5 mL of ortophosphoric acid to each flask. Run at least two blanks with 10 mL distilled
water each along with the K2Cr2O7 solution and acids mentioned above.
Keep the flasks steady for half hour then add about 250 mL of distilled water .
Add two to three drops of ferrion/ diphenyleamine indicator and titrate the contents against
0.005 M ferrous ammonium sulphate to get a brick-red/light green end point.

REFERENCES:
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Nutritional Importance of Sorghum
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INTRODUCTION
Grain sorghum has certain properties which makes it suitable to be consumed by population
suffering from chronic disorders. Each sorghum nutrient has specific nutritional significance, which is
suggestible to prevent and control life style diseases and disorders. Protein content and composition of
sorghum varies from cultivar to cultivar due to agronomic conditions (water availability, soil fertility,
temperatures and environmental conditions during grain development) and genotype. Sorghum proteins
are chiefly located in the endosperm (80%), germ (16%) and pericarp (3%). Kaffirin or prolamins and
glutelins comprise the major fractions in sorghum and located in endosperm while germ is rich in
albumins and globulins.
The sorghum carbohydrate content is composed of starch, soluble sugar and fiber. Carbohydrates
in sorghum are classified into non-structural (sugars, starch and fructosans) and structural (cellulose,
hemicelluloses and pectin substances). Sorghum contains slow digestible starch (SDS) in good amounts,
which has functional property, prolongs digestion and absorption of carbohydrates in intestine. This SDS
is favourable for dietary management and also for metabolic disorders such as diabetes and
hyperlipidaemia. Sorghum also contains good amount of dietary fiber that is 9.7-14.3g and plays the role
of bulking agent, binding agent of cholesterol, increases transit time and retards carbohydrates
absorption, which has a significant positive effect on preventing and managing the diseases like
constipation, irritable bowel syndrome and obesity.
Lipid content of Sorghum grain is minor and located in the scutellar area of the germ. Sorghum
lipid has potential to lower the cholesterol. A study was done on effect of cholesterol absorption and
plasma non-HDL cholesterol concentration in hamsters fed with grain sorghum lipid extract. In this study,
hamsters were fed with grain sorghum lipid extract (GSL) comprising different proportions of the diet and
compare with control. Liver cholesterol ester concentration was also significantly reduced in hamsters fed
with GSL. GSL diet lowers non-HDL cholesterol, at least in part, by inhibiting cholesterol absorption; GSL
extract consist plant sterols that reduce cholesterol absorption efficiency significantly and policosano is
that inhibit endogenous cholesterol synthesis. Research findings further indicate that grain sorghum
contains components that could be used as food ingredients or dietary supplements to manage
cholesterol levels in humans.
Sorghum is a good source of minerals and vitamins and mostly located in aleurone layer and germ.
Sorghum is an important source of B vitamins except for vitamin B12. Yellow coloured sorghum grain is
rich in beta carotene, leutin and zeaxanthin. However, it varies due to environment and genes. It is poor
in vitamin-C, but can be synthesized with soaking and germination process. Detectable amounts of other
vitamins E, K and D are found to be present in sorghum grain. Decortications and degermination reduces
water and fat soluble vitamins since the micro nutrients are located primarily in aleurone and germ
portions of caryopsis. Grain sorghum is good source of potassium and adequate source of Mg, Fe, Zn and
Cu but a poor source of calcium and sodium.
Sorghum is excellent source of polyphenols, flavonoids and condensed tannins which are
antioxidant potent in nature. The phenolic acids such as hydroxyl benzoic acids (galliac, vanillic, syringic,
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p-hydroxyl benzoic and protocatechic acids), hydroxycinnamic acids (coumaric, caffeic, ferulic and
sinapinic acids) are located in sorghum pericarp, endosperm and aleurone layer. The anthocyanins are the
major class of flavonoids present in sorghum. Sorghum anthocyanins do not contain the hydroxyl group in
the 3-position of the C-ring and called as 3-deoxyanthocyanins. These anthocyanins are responsible for
stability of grain at higher pH and natural color.
Health Benefits of Sorghum
1. Celiac disease
Celiac disease (CD) is one of the most common genetic diseases, by which genetically predisposed people
suffer a reaction to gluten proteins found in wheat and other cereals. This disease is caused by an adverse
reaction of the immune system to gluten and it may lead to severe abdominal pains. Sorghum can be a
healthy diet for those who are ailing from celiac disease as it is gluten free. Sorghum products could not
modify the level of anti-transglutaminase antibodies after prolonged consumption.
2. Obesity
Obesity is an emerging problem in India and it is positively associated with several chronic diseases
including diabetes and CVD. Empirical evidences suggest that intake of high dietary fibre decreases the
incidence of obesity. Foods rich in dietary fibre improve the large bowel function and slows the digestion
and absorption process, thereby reducing the risk of chronic diseases. Sorghum is rich in dietary fibre and
has unique chemical and physical characteristics (bulk to the diet, viscosity, water holding and absorption
capacity) which determine the subsequent physiological behaviour. It aids to the hunger satisfaction,
increases satiety and thereby reducing the risk of development of obesity.
3. Diabetes
Diabetes Mellitus - complex metabolic diseases a major health concern in many countries. The prevalence
of diabetes type 2 is on the rise across the globe at an alarming rate, especially in India where the
prevalence of diabetes has reached 14.3%. Prevention of type 2 diabetes will require measures to
promote healthy dietary pattern and life style which includes balanced diet and physical activity. People
who eat three or more servings of whole grains in a day, especially from high-fiber cereals, are less likely
to develop insulin resistance and the metabolic syndrome, common precursors of both T2D and Coronary
Heart Disease (CHD). Diets rich in whole grain foods tend to decrease LDL cholesterol, triglycerides, blood
pressure, and increase HDL cholesterol (Anderson, 2003). Sorghum is rich in dietary fibre and low
glycemic index, which could help in prevention and control of T2D in Indians. The fibre, magnesium,
vitamin –E, phenolic compounds and tannins present in foods reduces the risk of diabetes as they slower
the sudden increase of blood glucose and insulin levels.
National Institute of Nutrition (ICMR) in 2010 assessed Glycemic Index (GI) of sorghum based
foods in collaboration with the Indian Institute of Millets Research, Hyderabad under National Agricultural
Innovation Project (NAIP). The results revealed that sorghum based foods have low GI and reduces the
postprandial blood glucose level, glycosylated haemoglobin. Another study also points to the fact that
blood glucose level of non-obese patients with non-insulin-dependent diabetes mellitus (NIDDM), who
consumed sorghum bran papadi, showed considerable reduction. Studies performed on processing and
cooking of white and yellow jowar varieties showed that boiled Yellow Jowar flour (coarse) had lower
glycemic index compared to flour prepared from the same. Similarly chapatti prepared from white Jowar
flour showed low glycemic index over yellow Jowar flour. These changes in glycemic index due to
processing and cooking play an important role in diets followed in dietary management of diabetes.
4. Coronary Heart Disease
Empirical evidences suggest that regular consumption of whole grains reduces the risk of CVD. A long
term prospective study by Heidemannet al. showed that regular consumption of balanced diet which
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includes whole grains, vegetable, fruit, fish and poultry diet reduce the risk of CVD and total mortality. In
2004, Harvard professionals analysed the diet records of 27,000 men aged between 40-75 years for a
period of 14 years and found intake of whole grains 40g/ per day reduces the risk of CHD by 20%.
5. Cancer
Anti-carcinogenic properties of sorghum have been well documented. In Vivo and In Vitro studies have
shown consumption of sorghum has positive health impacts on cancer. The polyphenols and tannins
present in sorghum have anti-mutagenic and anti-carcinogenic properties and can act against human
melanoma cells, as well as positive melanogenic activity. Parbhooet al. reported that in rat liver
procyanidin extracts may induce cytochrome P-450, a protein that is capable of converting certain
promutagens to mutagenic derivatives. Epidemiological data from Sachxi Province, China and in different
parts of the world showed that Incidence of oesophageal cancer was low with sorghum consumption. In
each country, the authors studied 21 communities over a period of 6 years and found consumption of
sorghum showed lower mortality from oesophageal cancer than wheat and corn. It can be concluded that
anti-carcinogenic compounds present in sorghum lowered risk of oesophageal cancer.
6. Oxidative Stress
Free radicals are atoms or molecules with an unpaired number of electrons and can be formed with
interaction of other molecules. These free radicals are responsible for oxidative stress related
pathogenesis of various diseases such as Alzheimer’s disease, myocardial infarction, atherosclerosis,
Parkinson disease, auto-immune diseases etc. Antioxidants play an important role in preventing oxidation
process, thereby reducing cellular damage. Sorghum has potential antioxidant capacity which can act
against reactive oxidative species.
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Reactive oxygen species (ROS): its types and cellular production sites
Article id: 23073
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INTRODUCTION:
Reactive Oxygen Species (ROS) are a type of unstable molecules that contain oxygen and easily
react with other molecules in a cell. These were initially recognized as toxic by-products of aerobic
metabolism. In recent years, it is proved that ROS plays an important signaling role in plants by controlling
processes such as growth, development and especially response to several biotic and abiotic
environmental stimuli. The important members of the ROS family include free radicals like O2•−, OH• and
non-radicals like H2O2 and 1O2. These are very lethal and cause severe damage to protein, DNA and lipids
and thereby affect normal cellular functioning. Chloroplast, mitochondria and peroxisomes are the main
sites of the ROS production in plants. There are secondary sites as well like the endoplasmic reticulum,
cell membrane, cell wall and apoplast. ROS act as secondary messengers in various key physiological
phenomena, but when the delicate balance between ROS production and elimination, necessary for
normal cellular homeostasis, is disturbed, they induce oxidative damages under several environmental
stress conditions like salinity, drought, cold, heavy metals, UV irradiation, pollution, pathogen infection
etc. During stressful conditions, redox homeostasis in plants is maintained by two arms of the antioxidant
machinery- the enzymatic components comprising of the superoxide dismutase (SOD), ascorbate
peroxidase (APX), Guaiacol peroxidase (GPX), glutathione-S- transferase (GST), and catalase (CAT), and the
non-enzymatic low molecular compounds like ascorbic acid (AA), reduced glutathione (GSH), αtocopherol, carotenoids, phenolics, flavonoids and proline.
Types of ROS:
Superoxide radical (O2•−):
The ROS is being constantly generated in the chloroplasts due to partial reduction of O 2 or as a
result of transfer of energy to O2. The superoxide radical (O2•−) is formed mainly in the thylakoid localized
PSI during non-cyclic electron transport chain (ETC), as well as other cellular compartments. Normally,
H2O is generated when cytochrome c oxidase interacts with O 2. Occasionally, O2 reacts with the different
ETC components to give rise to the O2•−. It is usually the first ROS to be formed. It undergoes
transformation into more reactive and toxic OH• and 1O2 and causes membrane lipid peroxidation.
Singlet Oxygen (1O2):
Singlet Oxygen is an atypical ROS which is generated not by electron transfer to O 2, but rather by
the reaction of chlorophyll (Chl) triplet state in the antenna system with O2.
Chl → 3Chl
Chl + O2 → Chl + 1O2
Environmental stresses like salinity, drought and heavy metals cause stomatal closure, resulting in
insufficient intracellular CO2 concentration. This leads to the formation of 1O2. Singlet oxygen can cause
severe damages to both the photosystems and puts the entire photosynthetic machinery into jeopardy.
3

3

Hydrogen Peroxide (H2O2):
Hydrogen peroxide, a moderately reactive ROS is formed when O 2•− undergoes both univalent
reduction as well as protonation. It can occur both non-enzymatically by being dismutated to H2O2 under
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low pH conditions, or mostly by a reaction catalyzed by SOD. H 2O2 is produced in plant cells both under
normal conditions, as well as by oxidative stress. The major sources of H2O2 production in plant cells
include the ETC in the chloroplast, mitochondria, ER, cell membrane, β-oxidation of fatty acid and photorespiration. Additional sources comprise of different reactions involving photo-oxidation by NADPH
oxidase and xanthine oxidase (XOD). H2O2 is beneficial at low concentrations, but damaging at higher
concentrations in the cell. It acts as a regulatory signal for essential physiological processes at low
intracellular concentrations and at high intracellular concentration, H2O2 oxidizes both cysteine (-SH) and
Methionine (-SCH3) residues and inactivates Calvin cycle enzymes and also responsible for programmed
cell death. However, like O2•−, H2O2 is moderately reactive; therefore, its damage is fully realized only
when it is converted into more reactive species.
Hydroxyl Radical (OH•):
Hydroxyl radical (OH•) is the most reactive and the most toxic ROS known. It is generated at
neutral pH by the Fenton reaction between H2O2 and O2•−catalyzed by transition metals like Fe (Fe2+,
Fe3+).
H2O2 + O2•− → OH− + O2 + OH•
It has the potential to damage different cellular components by lipid peroxidation (LPO), protein damage
and membrane destruction. Since there is no existing enzymatic system to scavenge this toxic radical,
excess accumulation of OH• causes death of the cell.

Generation of ROS by energy transfer
Sites of ROS production in plant cells:
The ROS is being produced under both normal and stressful conditions at various locations in the
cell. In presence of light, chloroplasts and peroxisomes are the major sources of ROS production, while
the mitochondrion is the leading producer of ROS under dark conditions.
1.

Chloroplast: The chloroplast comprises of an extremely arranged system of thylakoid membranes which
houses the light capturing photosynthetic machinery as well as anatomical requirements for efficient light
harvesting. The photosystems, PSI and PSII which form the core of the light harvesting system in the
thylakoids, are the major sources of ROS production. Abiotic stress factors cause water stress and limit
CO2 concentrations, coupled with excess light, leads to the formation of O 2•− at the PS, via the Mehler
reaction. Subsequently, a membrane-bound Cu/Zn SOD at the PSI converts O2•− into H2O2. In the PSII, the
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superoxide radical goes onto converting itself into more toxic ROS like OH • via H2O2 intermediate by the
Fenton reaction. PSII is also responsible for the generation of 1O2.
2.

Mitochondria: Mitochondria are also the site of generation of harmful ROS, such as H 2O2 and O2•− though
in a smaller scale. The mitochondrial ETC (mtETC) is the major culprit as it houses sufficiently energized
electrons to reduce O2 to form the ROS. The two major components of the mtETC responsible for
producing ROS are Complex I and Complex III. The NADH Dehydrogenase or Complex I directly reduces O 2
to O2•− in its flavoprotein region. In Complex III, ubiquinone in its fully reduced form donates an electron
to Cytochrome c1 leaving behind an unstable ubisemiquinone semi-radical which favors leakage of
electrons to O2, thereby generating O2•−. Various enzymes present in the mitochondrial matrix also play
as sources of ROS production. Even though O2•− is the leading ROS in the mitochondria, it is converted to
H2O2 by the Mn-SOD and the Ascorbate Peroxidase (APX).

3.

Peroxisomes: These are single-membrane-bound spherical microbodies and are the major sites of
intracellular H2O2 production due to their integral oxidative metabolism. They also produce O 2•− during
the course of various metabolic process. The O2•− is generated at two different locations. The Xanthine
oxidase, located in the peroxisomal matrix, metabolizes both xanthine and hypoxanthine into uric acid
and generate O2•− as a by-product. Second is the NADPH-dependent small ETC, composed of NADH and
Cyt b localized in the peroxisomal membrane which utilizes O 2 as the electron acceptor and releases O2•−
into the cytosol.

4.

Apoplast: This is the diffusible space around the plant cell membrane and is responsible for converting
the incoming CO2 into a soluble, diffusible form which enters the cytosol to undergo photosynthesis. At
times of adverse environmental conditions, stress signals combined with abscisic acid (ABA) make the
apoplast a prominent site for H2O2 production.

5.

Plasma Membrane: Plasma membrane which surrounds the entire plant cell plays an important role in
interacting with the ever changing environmental conditions and provides information necessary for the
continual survival of the cell. The NADPH-dependent-oxidase produces O2•− by transferring electrons from
cytosolic NADPH to O2, which either spontaneously dismutates to H2O2 or is catalyzed by SOD.

6.

CellWall: During stress, the cell wall localized lipoxygenase (LOX) causes hydroperoxidation of
polyunsaturated fatty acids (PUFA) making it active source of major ROS like OH •, O2•−, H2O2 and 1O2.

7.

Endoplasmic Reticulum (ER):The NADPH-mediated electron transport involving CytP450, localized in the
Endoplasmic Reticulum generates O2•−.
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INTRODUCTION
Our grandparents would know more about Foxtail Millets than we do, because they had seen and had
them. It was a staple diet among the people of ancient India. According to archaeologists Foxtail Millets is
so old that no wild plant of the species is known to exist today. Following are the some health benefits of
Foxtail millet.
Nutritional values in 100g of Foxtail millet
Moisture
12g

Threonine

328g

Calories

351

Lysine

233g

Protein
Carbohydrate

11.2g
63.2g

Iron
Thiamine

2.8g
0.6g

Fibre

6.7g

Niacin

3.2mg

Isoleucine

803g

Lipid Fat

4g

Leucine

1764g

Riboflavin

0.1mg

Calcium

31mg

Tryptophan

103g

1. Good for Heart: Foxtail millet have the capability to regulate and lower the blood sugar of the body, it
reduces the chances of blockage in the heart that results in cardiac arrest. Heart attacks take place since
the arterial walls of the heart become blocked. Low sugar count in the blood reduces such risk.
2. Fights with Diabetes: People suffering from Diabetes who switch over to foxtail millet also display
lower triglyceride levels in the blood. It lowers the amount of LDL (low density lipoprotein). Foxtail millet
has a low glycemic index and it is an excellent substitute for rice or other grains that could increase blood
sugar as energy is released slowly. Adding foxtail millet in your daily diet also guards against oxidative
damage and coronary diseases. Whereas rice may be devoid of essential minerals and vitamins, foxtail
millet has fair amounts of both besides being rich in all amino acids, making a healthy food for diabetics.
3. Gluten Free: A gluten-free diet is naturally good for health, since it improves digestion, increases
energy levels and helps in alter the cholesterol levels. Gluten free undoubtedly eliminate unhealthy food
that is loaded with fat, glucose and fatty acids. In addition, you can also avoid processed food, which we
all know is not good for the healthy life. Foxtail millets nutrition gives you your essential amount of
vitamins and minerals. Foxtail millets can help you to build up a strong resistance against heart diseases
and cancers. The unique benefit of foxtail millets helps you in eliminating viruses and germs in your
body.
4. High in Antioxidant: The abundance of antioxidants, mainly (Tryptophan and amino acids) in Foxtail
Millet helps in fighting damage causing free radicals and reducing oxidative stress. It also helps in relieving
stress related ailments like anxiety, hypertension, depression, and headaches. It works amazingly in
relieving sleep disorders like Insomnia along with cerebral pains and Migraine.
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5. Prevents Cancer: By eating more than 30g of fiber every day women can easily reduce their chances of
breast cancer by more than 50%. Research has revealed fiber as the easiest and best ways to forbid the
outbreak of breast cancer in women. Breast cancer is one of the most common and deadliest forms of
cancer, this is a tip that every woman should consider.
6. High in Calcium content: Foxtail Millet is rich in Calcium which is very important for strengthening
bones. It also contains D vitamin. Foxtail millet consumption helps in the development of bones in
children and supports to maintain bone health in adults. Sprouted Foxtail millet helps to fight diseases
such as osteoporosis at bay and could reduce a risk of fracture.
7. Weight loss: Foxtail contains an amino acid (Tryptophan) which will trim your appetite and helps to
tighten your belly. Foxtail millet gets digested at a slower rate thus keeps one away from in taking extra
calories. The fibres present in foxtail millet give a feeling of fullness which helps to controls excessive food
consumption.
8. Lowering blood Cholesterol: Foxtail millet contains amino acids (Lecithin and Methionine) which lessen
the cholesterol level by driving out the excess fat from the Liver. Foxtail Millet also contains amino acid
(Threonine) which hinders the formation of fat in the liver, which makes the cholesterol level of the body
sink.
9. Anti-Aging: The grain has anti-aging properties. By adding Foxtail millet in your diet, you can have a
smooth, youthful skin thanks because the amino acids such as (lysine and methionine) which help in the
formation of collagen, which helps in slowing appearance of wrinkles. Foxtail millet is known to inhibit
cross-linking of collagen. Cross-linking of collagen happens when molecules forms cross-links between
and within collagen molecules in the skin, tendons, and blood vessels. Cross-linking of collagen reduces
elasticity and leads to stiffness. This is mostly associated with aging.
10. Brain Growth: Iron helps in the brain development. It supplies oxygen to the brain as it uses about
20% of blood oxygen. Iron is directly associated with the brain functions. The adequate amount of blood if
received by the brain helps to promote the cognition and prevents Alzheimer’s disease and dementia.
This will supply adequate amount of iron which is essential for the brain oxygenation.
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PINK BOLLWORM: A threat to cotton and its management
Article id: 23075
Chaudhari, S. J.*, Chaudhari, N. S. &Rabari, P. H.
Department of Entomology, C. P. College of Agriculture,
SardarkrushinagarDantiwada Agricultural University, Sardarkrushinagar
INTRODUCTION
Cotton Gossypium hirsutum L., is one of the principal commercial crops playing a key role in
economic, social and political affairs of the country. By far, cotton is the most important natural fibre or
vegetable wool has been in the cultivation commercially for domestic consumption and export needs in
about 111 countries worldwide and hence cotton is known as "King of fibres" or "White gold. India is an
important grower of cotton on a global scale. India ranks first in cotton production (337 lakh bales) as well
as area (126.07 lakh hectares) in global scenario. However, the productivity (454.43 kg/ha) is low as
compared to other cotton growing countries in 2018-19. Gujarat is top in production (87 lakh bales)
amongst different cotton growing states of India during 2018-19 (Anonymous, 2019). Among various
factors responsible for this low yield, the losses caused by insect pests are one of major component. In
India over 160 species of insect pests have been reported to damage the crop (Dhaliwal et al., 2004).
Among the several pests that attack cotton crop from sowing to harvest, the pink bollworm assumed
major pest status in recent past (Ghosh, 2001).Among these, bollworms viz., Helicoverpaarmigera
(Hubner) the American bollworm, Eariasvittella (Fabricius), the spotted bollworms and
Pectinophoragossypiella (Saunders) the pink bollworm pose greater threat to cotton production (Agarwal
et al., 1984). World over, Pink bollworm Pectinophoragossypiella (Saunders) has become economically
the most destructive pest of cotton and has known to cause 2.8 to 61.9 per cent loss in seed cotton yield,
2.1 to 47.10 per cent loss in oil content and 10.70 to 59.20 per cent loss in normal opening of bolls (Patil,
2003). In Gujarat, pink bollworm infestation was under natural control up to year 1995, in the last 5 year
an increasing trend was observed not only in non Bt but also in Bt cotton varieties (Anon., 2006). In 2009,
Monsanto India Ltd reported that pink bollworm had developed resistance to Cry1Ac in fields of four
districts of Gujarat, namely Amreli, Bhavnagar, Junagadh and Rajkot (Sharma, 2009).
Pink bollworm, Pectinophoragossypiella (Saunders) (Lepidoptera: Gelechiidae)
Pink bollworm affects the crop in later stage. The infestation goes undetected due to internal
feeding behavior and it has practically limited host range. Pink bollworm infestation was observed in
flowers of different Bollgard-II hybrids up to 80 % (Naik et al., 2015). The pink bollworm is a severe pest of
hirsutum cotton in India and distributed in other cotton growing regions around the world except
Queensland, Australia, Russia, Uzbekistan, Central America, Ecuador, Guyana and Surinam. In India, this
pest was reported for the first time in 1842 (Saunders, 1843) and reached to Hawaii Islands in 1900 and
thereafter to other cotton growing countries. Patel and Talati (1973) reported the carryover of PBW
through mature larva and pupa in shed off buds and bolls in soil and occasionally through seed material at
ginning factories. Further, they reported low to negligible occurrence in other few host plants (Okra, Rose
mallows and Hollyhock).
Eggs are laid singly or in groups of four to five in number. Larvae of first two instars are white,
third instar is pink colour and dark brown head. Pupae are light brown when fresh, gradually become dark
brown. Adult are greyish brown with blackish bands on the forewing & hind wings are silvery grey and
fringed (Vennilaet al., 2007). Shah et al. (2013) reported maximum life span of 51 to 58 days at 35 ± 1 ºC.
The damage caused by larva in flower bud which spins webs that prevents proper flower opening leading
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to “rosette-bloom”. Larvae feed on the developing seeds. While in younger bolls entire content may be
destroyed, in older bolls development could be completed on three to four seeds.
Status of pink bollworm in cotton
Verma et al. (2017) observed pink bollworm infestation on flowers higher in 2nd week of September with
an intensity of 7 larva/ 30 flowers. While, peak larval population on bolls was recorded in 3 rd week of
September with intensity of 8 larvae/30 bolls.
Rathod (2016) observed incidence of pink bollworm on RCH 2 non Bt hybrid in early sowing. Under
unprotected condition the higher larval population on green bolls was recorded in 44 th SMW with
intensity of 7.33 larva/ 10 green bolls and higher rosette flower recorded in 36 th SMW 17.31 per cent.
Nature of Damage
Larva when attacks the bud of less than 10 days old, shedding of bud occurs and larva dies. But
with older bud, larva can complete development. There can be cent percent pink bollworm infestation on
bolls but there need not be any shedding. Larva in flower bud spins webbing that prevents proper flower
opening leading to “rosette bloom”. Ten to twenty days old bolls are attacked form under bracteoles.
Larvae feed on the developing seeds. While in younger bolls entire content may be destroyed, in older
bolls development could be completed on three to four seeds. Interloculi movement is also seen. Several
larvae can infest a single boll. (Malik et al., 2016)
Symptoms
Rosetted flower (improper opening of petals) is typical of bollworm attack. Small exit holes
(smaller than feeding holes of other two bollworm viz., Earias&helicoverpa) are seen on developing green
bolls. Stained lint around feeding areas resulting in bad quality kapas is seen in open bolls. Improper boll
opening with damaged seeds are obvious. Small round holes are seen on septa between locules of open
bolls. Lint of pink bollworm attacked bolls is of inferior quality.
Reasons for pink bollworm occurrence
Various reasons have been attributed to the development of resistance by pink bollworm (i) Pest
is monophagous in nature, (ii) Pest is concealed in nature, (iii) Natural enemies are very few of this pest
(iv) Cultivation of long duration hybrids, (v) Large number of hybrids with varying flowering and fruiting
periods, (vi) Long term storage of raw cotton in ginning mills and market yards, (vii) Early (April-May)
sown crop started flowering that coincided with the minor seasonal peak PBW that occurs in June-July,
(viii) Physiological process viz., defective solubilisation, deficient proteolytic activation, defects in
protease production, elevated immune response or enhanced esterase production could allow PBW to
overcome Cry toxin action and considered as important causes of resistance (Griffitts and Aroian, 2005),
(ix) Less use of insecticide (Manjunath, 2011) (x) Squares, flowers and developing seeds in young bolls
have less Bt toxin expression, (xi) Bt technology in hybrids with Cry genes in heterozygous condition, so
segregation of toxins in the seeds inside the bolls, (xii) Inadequate planting of refugia and higher
cultivation of Bt cotton, (xiii) Higher Bt toxin selection pressure and (x) Lack of timely and appropriate
control measures against any bollworms on Bt cotton (Kranthi, 2015).
Management strategies:Culturalmethod:-Late sowing (15 July) recorded minimum boll and locule damage. Minimum pink
bollworm infestation was recorded on arboreum hybrid (Suvarna) followed by arboreum variety AKA-7
and Bt hybrid RCH-2 (Ingoleet al., 2019).
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Refugia:- Desai et al. (2013) opined that 5 per cent refuge in bag (isogenic non Bt seeds) concept offer
very good solution.
Host plant resistance:-Mehetreet al. (2009) developed pre breeding material for pink bollworm
resistance by introgression of traits viz., boll rind toughness and hardness from wild source.
Mechanical method:-Attiqueet al. (2000) observed higher numbers of PBW male moth trapped during
4th week of September with boll infestation minimum in pheromone treated plot (2.7 %) compared to
non pheromone treated plot (15.3 %). The mean reduction in per cent green boll damage and population
of PBW larvae was 70.1 and 56.7 with the application of PB Rope L as mating disruption (Patil et. al.,
2007).
Biological method:-Godhaniet al. (2009) reported bio intensive pest management module consisting of
two releases of egg parasitoid, Trichogrammatoidaebactrae @ 1.5 lakh /ha at 75 to 80 DAS to be
effective.
Microbial method:- Venugopal et al. (2017) per cent mortality of pink bollworm on cotton boll damage
revealed maximum mortality per cent in cypermethrin 25 EC (69.34 %), followed by Beauveria bassiana 7
% (69.42 %).
Botanical method:- Rajput et al. (2017) observed plant extracts of tobacco to be much effective till 48 hrs
of its application.
Chemical method:-Sanghiet al. (2018) reported that triazophos 40 EC + deltamethrin 2.5 EC @ 2500 +
1000 ml/ ha proved to be more effective against cotton pink bollworm followed by gamma cyhalothrin 60
CS and spinetoram 120 SC. Biorational product spinosad 48 SC and betacyfluthrin 2.5 SC were more
effective conventional insecticides (Maisuriaet al., 2010). Hanchinalet al. (2018) reported spinetoram 10%
+ sulfoxaflor 40% WG at 140 g a.i./ha to be more effective against cotton pink bollworm. Kalyan et al.
(2012) proved the effectiveness of thiodicarb 75 SP, lamda cyhalothrin 2.5 EC and deltamethrin 2.8 EC in
PBW management. Dhengreet al. (2017) reported that chlorantraniliprole 18.5 SC was more effective
against cotton pink bollworm followed by emamectin benzoate 5 SG.
Integrated pest management:- Devi and Lal. (2017) reported that among all treatments, chemical is the
best which was followed by botanical, botanical + chemical, intercrop + trichogramma + botanical,
biological control.
CONCLUSION:Pink bollworm, being specific to cotton and causing hidden damage requires continuous
monitoring and initiate management interventions based on ETL of pheromone traps catches. Strict
planting of isogenic non Bt as refugia crop with Bt cotton. Timely termination of crop, proper disposal of
crop residues and crop rotation should be encouraged in hot spot areas of pink bollworm. Other
management strategies such as mass trapping and mating disruption by using pheromone traps, use of
biopesticides, biological control-egg parasitoidTrichogrammatoidaebactrae etc. can minimize the damage
of pink bollworm. Different insecticides viz., chlorpyriphos, chlorantraniliprole, deltamethrin, lambdacyhalothrin, quinalphos, spinosad, spinetoram + sulfoxaflor and deltamethrin + triazophos are effective
against pink bollworm.
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INTRODUCTION
In the Himalayan region in particular, agroforestry is widely practiced; the Indian Himalayas repres
ent 18% of India's land area. The Indian Himalayas have a special place in the world's mountain ecosystem
s. Agroforestry has many beneficial effects on farming system as well as supporting rural livelihood. But
these advantages have been menaced due to some negative factors viz., Shade effect of trees on field
crops,
chemical
released
i.e.
allelopathy
by
some
trees
were harmful to agriculture crops. The farmers are distressed by these negative factors from practicing ag
roforestry, but these negative factors can be overcome by selecting and planting appropriate tree species
alongside agricultural crops. In agroforestry systems, allelopathy occurs by release of biochemicals,
known as allelochemicals, from plant parts through leaching, root exudation, volatilization, residue
decomposition and other processes (Thakur et al. 2017). The responsible compounds arephenolics,
terpenoids,avonoids, and alkaloids. . However, not all plants have allelopathic tendencies. Some, though
they exhibit these tendencies, may actually be displaying aggressive competition of a non-chemical form.
Much of the controversy surrounding allelopathy is in trying to differentiate the type of competition being
displayed. In general, if it is of a chemical nature, then the plant is considered allelopathic. There have
been some recent links to plant allelotoxins directed at animals, but data is scarce. The present article is
an attempt to summarize and assess the prospects of allelopathy effect of different tree species on
agricultural crops.
Environmental impact of allelopathy:
Allelopathic tree species prevent other plants from using the available resources thereby inhibit
the growth and distribution of other species. Because most allelopathic plants damage to other plants.
Competition of organisms promotes habitat biodiversity. Both plants and animals have evolved food,
water, land, and other resources strategies to out-compete other species. Based on
the plants, many plants have extremely dense root systems.
Alllopathic substances may be released from the flowers, leaves, leaf debris and leaf mulch, stems,
bark, roots, or soil around the roots of the plant. Over time, some of the chemicals biodegrade while oth
ers in the soil can persist. All parts of the tree roots, bark, leaves, nuts, and even rainwater that comes off
a leaf-release of an allelopathic substance called juglone in the black walnut (Juglans nigra) tree. Many
plants are affected and others are not affected by it.Other common trees with allelopathic properties
include eucalyptus, maple sugar, tree of heaven etc.
Allelopathy effect on agricultural crop
From the recent literature allelopatic effect of different tree species is reported by many
researches and scientists. Latif et al. (2015) examined the allelopathic effects of different concentrations
of aqueous extracts of leaf and crude powder of Salix alba on germination and growth of four Triticum
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aestivumcultivars and one Triticum durum cultivar. They reported that the effect of leaf aqueous extracts
on germination percentage, plumule and radicle lengths, as well as fresh and dry weight of wheat
seedlings was significant. Kulkarni et al. (2014) studied the allelopathic effect of four commonly grown
farm trees were: Casuarinas equisetifolia ,Pongamiapinnata , Mangiferaindica and Tectonagrandison
germination per cent and root length of paddy, sorghum and ragi crops. They observed the leachates
showed both stimulatory as well as inhibitory effect on the paddy seed germination. Result of their study
revealed that the leaves of the tree species inhibit the germination and radical growth most of the time.
It has been reported that the aqueous extract of Azadiractaindicashowed both inhibitory and
stimulatory effects on seed germination, root length, shoot length, vigour index, fresh weight, dry weight,
in green gram seedlings. All these parameters were found to be decreased with increasing the
Azadiractaindicaaqueous leaf extract concentration (5%, 10%, 15%, 20%) except in 5% concentration and
observed that aqueous leaf extract of A.indicawill show stimulatory response on all parameters in 5%
concentration. In all aspects maximum value was recorded at 5% concentration and minimum value were
recorded at 20% concentration (Shruthi et al., 2014).
Patel and Pandya (2013) examined the phytotoxic effect of some medicinal plants
BoerhaaviadiffusaL., Aervalanata(Linn.) Juss. ex Schult., AcalyphaindicaL., Synedrellanodiflora(L.)
Gaertnwas analyzed against radish (Raphanus sativus L.). Effect of aqueous extract was evaluated using
filter paper bioassay under laboratory condition, on growth parameters like percentage germination,
radical and plumule length, fresh and dry weight, of the test plant. Results showed seed germination was
to be significantly inhibited by stem and root of BoerhaaviadiffusaL. Radical growth was markedly
affected by leaf extract of AcalyphaindicaL., while Synedrellanodiflora (L.) Gaertnaffected fresh and dry
weight of Raphanus sativus. Singh et al. (2012) studied the allelopathic effect of Paulo waniaand Poplar
on wheat and maize crop under, agroforestry system. Results of their study revealed that the leaf
leachates of both tree species significantly affected germination of maize and wheat up to 21% and this
negative effect was more with 2% concentration of leaf leachates in comparison to control. They also
revealed that higher germination and growth parameters of wheat and maize were recorded with 1 and 2
percent aqueous leaf extract to Paulo wania. Khan et al. (2011) examined the allelopathic potential of
Rhazya stricta leaves and stem on Zea mays. It showed that stem of aqueous extracts of Rhazya stricta
present inhibitory effects on germination and leaf extract significantly decreased the plumule and radical
growth of test species. The inhibitory effects were increased proportionally with increasing extract
concentration. These findings indicate that both germination and growth of Zea mays sown in fields,
which had leaf and stem litter of Rhazya stricta will be adversely affected, ultimately resulting to lower
yield.
Singh et al. (2009) examined the allelopathic effects of Tinosporacordifoliaon food crops. Their
result reveals that higher concentration of leaf and old shoot extracts inhibited the germination of
Sesamum oriental and Eleusinecoacanawhile higher concentration stimulate the germination of
Cajanuscajan. The lower concentration of new shoots stimulates germination as compared to higher
concentration. The higher concentration of leaf, new shoot and old shoot had suppressed radicle and
plumule growth of all tested food crops as compared to lower concentration.
Singh et al., (2016) studied thephytoxitic effect of leaves and bark extracts of Quercus
leucotrichophora on seed germination, radical and plume growth of different small millets verities. They
observed that the leaves extract were more toxic to germination and growth of test crops as compared to
barks extracts. Lower concentration of leaves and barks extracts stimulated the germination and radicle
and plumule growth of the test crops as compared with the control.
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CONCLUSION
Many studies revealed that the leaf extracts of multipurpose tree species were found more toxic
than bark extracts of the same species with respect to germination and other parameters of field crops. It
can be concluded that because of the increased interest in various agroforestry systems where plant
interactions are critical, knowledge of allelopathy is a necessity. Most of the results are based on
laboratory experiments and pot culture but on farm research are needed to investigate the allelopathic
effect of tree species on field crops. Therefore, there is need to further research to expend the
application and defined toxicity level of allelo-chemical which will give better picture in future.
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Ph.D. Scholar, Department of Agronomy, College of Agriculture, UAS, Raichur (584104) Karnataka.
INTRODUCTION:
Cropland diversity has diminished with the advent of mechanized agriculture. In some cases, a
single crop is grown year after year in the same field. The lack of diversity in crops rotated in a field has
allowed pests to build up, reduced yields and in some cases increased soil erosion and reduced soil
quality. Recognizing these problems, efforts are underway in many farming regions to add more diversity
to mechanized cropping systems. In some cases, a well known commodity crop, such as a small grain, can
be added to the rotation. However, there is a great opportunity to employ new or alternative crops.
While some of these alternative crops were domesticated by earlier civilizations for food use; many of
these crops have multiple uses. The diversification of agriculture through introduction of new crops is
desirable because New crops represent an alternative to growers and markets with produce of high value
and for which usually there is no over production. The interest in new crops has increased recently and
there has been an increasing demand for new tastes and innovative foods.
HISTORY:
Chia (Salvia hispanicaL.) is a mint plant in the Lamiceaefamily and is indigenous to Mexico and
parts of South America. It is an annual herbaceous plant considered as a Novel Food. Chia does best in
sandy, well-drained soils with a low nutrient content, moderate salinity and soil pH of 6 to 8.5. Rainfall
conditions are highly variable between the different cultivars, ranging from 300 to 1,000 mm during
growing season. Optimal for Chia growth is a well distributed rainfall during early growth and
development and dry conditions during seed maturation and harvesting.
It is considered as a good nutritional and healthy food. The plant has a high percentage of fibre,
protein, Omega-3, Omega-6 and essential fatty acids. The Chia seed has become a popular health food
due to its powerful nutrient composition. It is grown for human consumption especially due to its richness
in Omega-3 fatty acids, fibre and is a great source of antioxidants and amino acids - particularly lysine. The
seeds contain about 20% protein, 35% oil and an impressive 25% dietary fibre and also offer a range of
vitamins and minerals, including calcium, phosphorus, magnesium and zinc. Because of its nutritional
value and stability, chia is already being added to a range of foods. Feeding Chia to chickens enriches their
meat with omega-3 and to cattle it enriches their milk with omega-3. Chia can also be added to
commercially prepared infant formulas, baby foods, baked goods, nutrition bars, yogurt and other foods.

Sowing Time
 Kharif - June to July
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 Rabi - October to November
Seed rate- 250 g ha-1
Transplanting - 20 to 25 days after sowing
Spacing
 Kharif - 60 cm x 30 cm
 Rabi - 45 cm x 30 cm
Varieties – Champion W 83, Champion B.
Table 1: Influence of planting method and density on growth and yield of Chia crop
Treatments
Plant Height
Canopy
No. of
No. of
(cm)
spread (cm)
branches
leaves
Planting method

Seed yield
(kg ha-1 )

T1 - Direct Planting

92.9

79.4

26.8

320

2532

T2 -Transplanting

75.9

70

19.2

270

2238

3.93

3.66

3.7

45.6

190.2

SP1 - (1m x 1m)

76.8

76.8

22.8

292

1927

SP2 - (1m x 0.5m)

84.3

74.2

23.8

291

2438

SP3 - (0.5m x 0.5m)

92.1

73.1

22.4

302

2790

S. Em. +

3.11

3.15

3.22

28.1

309.1

C. D. at 5%

6.4

7.3

24.2

16.5

11.9

S. Em. +
Planting density

(Yeboah et al. 2014)
Yeboah et al. (2014) from Ghana reported that direct planting of Chia crop at the spacing of 0.5 m
x 0.5 m recorded highest seed yield (2790 kg ha -1) compared to 1m x 1m (1927 kg ha-1 ) and 1 m x 0.5 m
(2438 kg ha-1 ) spacing. Direct planting recorded a significantly higher seed yield (2532 kg ha -1) as
compared to transplanting which recorded the lowest (2238 kg ha -1). The high seed yield produced by
direct planting compared with transplanted seed yield might be due to early establishment from the
direct planting compared with the transplanting.
Nutrient management
 10 t FYM ha-1
 57.5 kg N ha-1
 40 kg P2O5 ha-1
 24 kg K2O ha-1
Harvesting
 85 – 105 DAS
 875 – 1000 kg seed yield ha-1
REFERENCE:
1.

Yeboah, S., Owusu D, E., Lamptey, J. N. L., Mochiah, M. B., Lamptey, S., Oteng-darko, P., Adama, I., Appiah- kubi, Z.
and Agyeman, K., 2014, Influence of planting methods and density on performance of Chia and its suitability as an
oilseed plant. Agric. Sci., 2(4):14- 26.
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CARBON SEQUESTRATION
Article id: 23078
Meenakhi Prustyand 2Monika Ray
1
Junior Scientist (Soil Science),RRTTS(OUAT),Mahisapat, Dhenkanal
2
Junior Scientist (Agronomy),RRTTS(OUAT),Keonjhar
1

INTRODUCTION:
Soil carbon sequestration refers to the storage of carbon in a stable form. It occurs through direct
and indirect fixation of atmospheric CO2. Direct soil carbon sequestration occurs by inorganic chemical
reactions that converts CO2 into soil inorganic carbon compounds such as calcium and magnesium
carbonate. Direct plant carbon sequestration occurs, as plant photosynthesize atmospheric CO 2 into plant
biomass.
Carbon sequestration also means capturing carbon dioxide (CO 2) from the atmosphere or
capturing anthropogenic (human) CO2 from large-scale stationary sources like power plants before it is
released to the atmosphere. Once captured, the CO2 gas (or the carbon portion of the CO2) is put into
long-term storage.
Carbon sequestration has the potential to significantly reduce the level of carbon that occurs in
the atmosphere as CO2 and to reduce the release of CO2 to the atmosphere from major stationary human
sources, including power plants and refineries.
There are two major types of CO2 sequestration: terrestrial and geologic
A. Terrestrial sequestration:
Terrestrial sequestration (sometimes termed “biological sequestration”) is typically accomplished through
forest and soil conservation practices that enhance the storage of carbon (such as restoring and
establishing new forests, wetlands, and grasslands) or reduce CO2 emissions (such as reducing agricultural
tillage and suppressing wildfires).
Terrestrial (or biologic) sequestration means using plants to capture CO 2 from the atmosphere and
then storing it as carbon in the stems and roots of the plants as well as in the soil. In photosynthesis,
plants take in CO2 and give off the oxygen (O2) to the atmosphere as a waste gas. The plants retain and
use the carbon to live and grow. When the plant dies, part of the carbon from the plant is preserved
(stored) in the soil. Terrestrial sequestration is a set of land management practices that maximizes the
amount of carbon that remains stored in the soil and plant material for the long term. No-till farming,
wetland management and reforestation are examples of terrestrial sequestration practices that are
already in use. It is important to remember that terrestrial sequestration does not store CO 2 as a gas but
stores the carbon portion of the CO2 (the C in the CO2). If the soil is disturbed and the soil carbon comes in
contact with oxygen in the air, the exposed soil carbon can combine with O 2 to form CO2 gas and re-enter
the atmosphere, reducing the amount of carbon in storage.
Existing terrestrial carbon storage is susceptible to disturbances such as fire, disease, and changes
in climate and land use.
B. Geologic Sequestration:
Geologic sequestration is putting CO2 into long-term storage in geologic zones deep underground.
Geologic sequestration begins with capturing CO2 from the exhaust of fossil-fuel power plants and
other major sources. The captured CO2 is piped 1 to 4 kilometers below the land surface and injected into
porous rock formations. Compared to the rates of terrestrial carbon uptake, geo-logic sequestration is
currently used to store only small amounts of carbon per year. Much larger rates of sequestration are
envisioned to take advantage of the potential permanence and capacity of geologic storage.The
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permanence of geologic sequestration depends on the effectiveness of several CO2 trapping mechanisms.
After CO2 is injected underground, it will rise buoyantly until it is trapped beneath an impermeable
barrier, or seal. In principle, this physical trapping mechanism, which is identical to the natural geologic
trap-ping of oil and gas, can retain CO2 for thousands to millions of years. Some of the injected CO 2 will
eventually dis-solve in ground water, and some may be trapped in the form of carbonate minerals formed
by chemical reactions with the surrounding rock. All of these processes are susceptible to change over
time following CO2 injection. Scientists are studying the permanence of these trapping mechanisms and
developing methods to determine the potential for geologically sequestered CO 2 to leak back to the
atmosphere. The capacity for geologic carbon sequestration is constrained by the volume and distribution
of potential storage sites. To fully assess the potential for geologic carbon sequestration, economic costs
and environmental risks must be taken into account. Infrastructure costs will depend on the locations of
suitable storage sites. Environmental risks may include seismic disturbances, deformation of the land
surface, contamination of potable water supplies, and adverse effects on ecosystems and human health.
Scientists are pioneering the use of new geophysical and geochemical methods that can be used to
anticipate the potential costs and environmental effects of geologic carbon sequestration.
Geologic sequestration is the method of storage that is generally considered for carbon capture
and storage (CCS) projects. CCS is the practice of capturing CO2 at anthropogenic sources before it is
released to the atmosphere and then transporting the CO2 gas to a site where it can be put into long-term
storage.
Before geologic sequestration can be widely used, two issues need to be addressed:
1.
Only a handful of specialized facilities like natural gas-processing plants, coal gasification plants,
and ethanol plants currently have processes that separate CO 2 and make it available for geologic
sequestration. Actions are under way now to develop economical methods of separating and
capturing CO2 at other large-scale systems like power plants that produce relatively large
quantities of anthropogenic CO2.
2.
Although pure CO2 has been stored as a gas in natural underground deposits for millions of years
and oil field operators have safely pumped millions of tons of CO2 underground intooil-producing
formations to increase production (CO2 flooding),we need validation demonstrationsin geologic
environments to ensure that we understand the best ways to
site the systems as well as monitor the
CO2 in storage over the long term.
Global Carbon Cycle:The gas carbon dioxide (CO2), one atom of carbon (C) combined with two atoms of oxygen (O 2), is
just
one
of
many
chemical
forms
of
carbon
on
the
Earth.
The near-surface environment of the Earth contains approximately 121,000,000 gigatons of carbon (GtC);
a gigaton is equivalent to a billion metric tons; the number means "121 million gigatons or 121 million
billion metric tons" of carbon.
The carbon cycle indicated how carbon is stored in the environment and how a small amount is
constantly moving between the land, the ocean, and the atmosphere. When carbon is exposed to the
atmosphere, it can combine with oxygen to make CO2. One ton of carbon combining with oxygen makes
nearly 4 tons of CO2 gas.
Carbon in the environment can be divided into three types based on its availability to the
atmosphere. The three types are carbon that is locked away in permanent storage and is not available to
combine with oxygen and form CO2 in the atmosphere, carbon that is in relatively long-term storage in
the land and the ocean, and carbon that is already in the atmosphere, mainly as CO2 gas.
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About 78,000,000 GtC or two-thirds of the near-surface carbon on Earth occurs in nearly permanent
storage in fossil fuels, limestone rocks, or sediments. Most of this carbon was originally in the atmosphere
but has gone into storage underground over millions of years.
Most of the remaining one-third (44,000 GtC or one-third of the total) is in relatively long-term
storage in the ocean and at the surface of the land. In the ocean, this carbon occurs as dissolved CO2 gas,
as lime in seashells, and in the organic tissues of small marine creatures (i.e., plankton). The deep ocean
contains close to 40,000 GtC, while the upper ocean contains only 1000 GtC. About 2000 GtC of carbon is
held on the land, where it occurs primarily in plants, animals, and decaying organic matter.
A small part of the carbon, only 750 GtC, less than 1% of all the near-surface carbon on the Earth,
occurs in the form of a gas in the atmosphere. Most of this carbon is combined with oxygen as the gas
CO2 .
Each year, about 260 GtC (that is, about one-half of 1% of the carbon in relatively long-term
storage) moves from the land and ocean to the atmosphere, and a nearly equal amount moves from the
atmosphere into temporary storage in the ocean and the land.
This cycle has been relatively constant, but there have been times in the past when CO 2 levels in
the atmosphere have been relatively high. There have also been periods when the amount of CO 2 in the
atmosphere has been relatively low.
The carbon locked in the Earth’s crust as sedimentary rocks and fossil fuels is basically in
permanent storage. The carbon was locked away mainly through natural processes whereby plants and
animals convert CO2 to organic and inorganic compounds or through the preservation of plant and animal
remains. This volume of carbon is "unavailable" to the atmosphere and is not part of the everyday carbon
cycle. However, human actions can release this stored carbon back into the atmosphere and add it to the
active carbon cycle. Stored carbon could be added into the active carbon cycle through human actions
like plowing farmland, making lime from limestone, or burning fossil fuels like coal, oil, or natural gas.
Since the beginning of the Industrial Revolution, humans have added carbon to the Earth's carbon
cycle by their increasing use of fossil fuels, expanding agriculture, and use of other natural resources.
Over the past 150 years, the amount of carbon from the human (anthropogenic) CO 2 emissions from the
use of fossil fuels has grown from a few million tons a year to over 9 GtC a year.
Altogether, humans have released over 300 billion tons of carbon once stored in the Earth to the
atmosphere as CO2 over the past 150 years. It has been suggested that half of this carbon has been
absorbed by the land and the ocean and that the other half has remained in the atmosphere, increasing
the level of CO2. Currently, the level of carbon as CO2 in the atmosphere is relatively high and is
significantly higher than it was 150 years ago.
Carbon dioxide capture and Sequestration
Carbon dioxide (CO2) capture and sequestration (CCS) is a set of technologies that can greatly reduce
CO2 emissions from new and existing coal and gas-fired power plants and large industrial sources. CCS is a
three-step process that includes:
 Capture of CO2 from power plants or industrial processes
 Transport of the captured and compressed CO2 (usually in pipelines).
 Underground injection and geologic sequestration (also referred to as storage) of the CO 2 into
deep underground rock formations. These formations are often a mile or more beneath the
surface and consist of porous rock that holds the CO 2. Overlying these formations are
impermeable, non-porous layers of rock that trap the CO2 and prevent it from migrating upward.
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Importance of Carbonsequestration:
Carbon dioxide (CO2) capture and sequestration (CCS) could play an important role in reducing
greenhouse gas emissions, while enabling low-carbon electricity generation from power
plants.Asestimated in the U.S. Inventory of Greenhouse Gas Emissions and Sinks, more than 40% of CO2
emissions in the United States are from electric power generation. CCS technologies are currently
available and can dramatically reduce (by 80-90%) CO2 emissions from power plants that burn fossil fuels.
A 500 MW coal-fired power plant, which emits roughly 3 million tons of CO2 per year, the amount of GHG
emissions avoided (with a 90% reduction efficiency) would be equivalent to:
 Planting more than 62 million trees, and waiting at least 10 years for them to grow.
 Avoiding annual electricity-relatedemissions from more than 300,000 homes.
CCS could also viably be used to reduce emissions from industrial process such as cement production and
natural gas processing facilities.
Management Practices for Carbon sequestration:
The carbon storage below ground in the form of soil organic materials may increase agricultural
productivity and resilience to climate change .Long term studies have shown that improved fertilizer
management, manuring and compost application, residue incorporation, crop rotation ,green manuring
,reduced tillage, adjusting irrigation method, restoration of waste land and agro-forestry enhance Cstorage. These practices not only promote sustainable agriculture but also impact climate change through
carbon sequestration.
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MYCOTOXINS - an overview related to agriculture
Article id: 23079
Ankit R. Khunt,
Krishi Vigyan Kendra, Mundra- Kutch, India.
INTRODUCTION:
A toxin can be defined as a microbial metabolite excreted (exotoxin) or released by lysed cell
(endotoxin) which in very low concentration is directly toxic to cell of the suspect. (Singh, 1990). Toxin is a
product of micro-organism or micro-organism host interaction which acts directly on host protoplasts to
influence either the course of disease development or symptom expression.
Toxin produced by pathogen is two types.
(1) Toxins affecting plant health
 Pathotoxin
 Vivotoxin
 Phytotoxin
(2) Toxins affecting both plant and human health
 Mycotoxin
Mycotoxin:
The word mycotoxin derived from,
Greek word mykes or mukos means "fungus" and
Latin word toxicum means "poison"
Mycotoxins are secondary metabolic products from moulds which can grow on the plant either in the
field or during storage and are potentially toxic for human beings and animals. More than 300 secondary
metabolites have been identified although only around 30 have true toxic properties which raise
concerns. These metabolites may contaminate staple foods and feeds worldwide, posing a number of
significant food safety concerns. Mycotoxins may be fatal or cause severe illness at very small
concentrations, often measured in parts per million (ppm) or parts per billion (ppb). Mycotoxins are
recorded in history as far back as 5,000 years ago in China.
Economic impact of mycotoxin:
 Mycotoxins have significant economic impacts in numerous crops, especially wheat, maize,
peanuts and other nut crops, cottonseed, and coffee.
 25% of the world’s crops are affected by mycotoxins each year, with annual losses of around
1 billion metric tons of foods and food products. (Anonymous, 2008)
 Exports of peanuts from Sub-Sahara African countries have declined by as much as 20% owing to
mycotoxins contamination. This clearly poses a serious hurdle to international trade in this
commodity.
 Due to mycotoxin effect in 90,000 tons imported wheat declared unfit for human consumption in
Gujarat in 1982 by Food Corporation of India.
 Economic losses occur because of
1) Yield loss due to diseases induced by toxigenic fungi.
2) Reduced crop value resulting from mycotoxin contamination.
3) Losses in animal productivity from mycotoxin-related health problems.
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4) Human health costs.
5) Additional costs associated with mycotoxins include the cost of management at all levels.
Some Common Mycotoxins Producing Fungi

Aspergillus

Penicillium

Fusarium

Alternaria

ClavicepsMushroom

Factor responsible for mycotoxin production:
(1) Environmental humidity:
Relative humidity more than 70% produces mycotoxin in agriculture produce.
(2) Temperature:
The ideal temperature for mould development is between 15 and 30°C, with optimal values of 2025°C. Some species of Penicillium can develop in frozen fish at -20°C.
For example;
1. Aspergillus flavus easily produces aflatoxins at approximately 25°C.
2. Fusarium equiseti can produce T2 toxin at temperatures between 1 and 4°C.
3. Aspergillus ochraceus produces ochratoxin from 20 to 30°C.
(3) pH and oxygen:
The development of fungal colonies takes place at pH values between 4 and 8.
(4) Type of substrate:
Plant origin substrates are better than animal origin for mycotoxin production. In particular, the
presence of starch seems to help mycotoxin generation.
(5) Plant stress:
Extremes of temperature or moisture.
For example: Prolonged draught (3-4 weeks) during seed formation and maturity stages, high
atmospheric temperature (30-40°C) in conjugation with reduced soil moisture produce aflatoxin in
peanut. (Mehanet al., 1995).
(6) Harvest stress:
Late harvest or pre mature harvesting of crop, heavy and continuous rain at harvest, mechanical
damage at the time of harvesting, threshing, and processing of crop.
(7) Storage stress:
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When storage Product contain more than 9% moisture, wet and humid condition during drying
and storage in warm and humid room increase mycotoxin production.
(8) Crop presence and rotation:
Monocultures or planting of closely related crops one after the other will enhance the risk of
mycotoxin formation, as spores will transfer to the subsequent crop and thus allow fungal growth to
establish quickly and strongly.
(9) Soil cultivation:
Ploughing practices harbors harvest residues will reduce spore contamination of the subsequent
crop and thus reduce fungal infestation and mycotoxin formation. No tillage systems will enhance the
risk.
(10) Crop variety:
Crop varieties that are more resistant to fungal foliar diseases reduce fungal infection and thus
mycotoxin formation of the crop.
Mycotoxicoses:
 It is diseases caused by mycotoxins.
Mycotoxin effect on human:
Illness symptoms produce by fungi are vary with species, some common symptoms are listed
below,Cold/flu-like symptoms, Nose bleeds, Carcinoma of liver, Fever, Diarrhea, Headache, Vomit,
Dermatitis, etc.
Mycotoxin Effects on animals:
Irregular heats, Low conception rates, Ovarian cysts, Embryonic loss, Gastroenteritis, Impaired rumen
function, Diarrhea, Ketosis, etc.
Major mycotoxin:
 Aspergillus toxins
 Claviceps toxins
 Fusarium toxins
 Penicillum toxins
 Alternaria toxins
 Mushroom toxins
Mycotoxin management strategies:
For management of Mycotoxin in agriculture commodities knowledge about their fungal sources
are needed. The growth of fungi in crops and agricultural products is the main cause of mycotoxin
formation. Many factors are involved in enhancing the formation of mycotoxins. They are plant
susceptibility to fungi infestation, suitability of fungal substrate, temperate climate, moisture content and
physical damage of seeds due to insects and pests.
Toxin-producing fungi may invade at pre-harvesting period, harvest-time, during post-harvest
handling and in storage. In general, Management of the contamination of fungi and their mycotoxins in
agricultural commodities can be done by various methods.
(1) Resistances cultivars
(2) Physical method
 Drying seeds and commodities to the safe moisture levels.
 Proper storage containers.
 Maintenance of the container or warehouse at low temperature and humidity.
 Keep out insects and pests from the storage
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Treatment of Gamma-irradiation of large-scale commodities

(3) Chemical method:
This method includes use of pesticides, fungicides, food additives and food preservatives for
control of fungi and its toxin on agriculture commodities.
(4) Cultural method:
This include mixed cropping, use of FYM, Fertilizer, irrigation, proper time of harvesting, method
of drying, time of threshing etc for control of mycotoxin in farm condition.
(5) Decontamination and Detoxification:
Mycotoxins in foods and feeds can be removed, inactivated or detoxified by physical, chemical and
biological means depending on the conditions. However, the treatment has its own limitations, since the
treated products should be health safe from the chemicals used and their essential nutritive value should
not be deteriorated. The following methods are suggested to be applied for effective decontamination of
some mycotoxins.
Physical separation, Filtration cum absorption process, Use of light sources, Use of organic solvent,
Heat Processing, Ozone treatment, etc.
CONCLUSION
Mycotoxins are diverse secondary fungal toxic metabolites. It occurs as contaminant of
grains/food and feed substrates worldwide and affect on human and all kinds of animals. Mycotoxin
contamination in agriculture commodities is a perpetual problem and has become a major non-tariff
trade barrier. Food safety is an important issue in food trade and therefore it has become a prime
concern throughout the globe. Mycotoxin can be managing at satisfactory level by integration of all
possible methods like as; cultural practices, resistant cultivars, timely fungicides application, use of bio
agents, as well as harvesting at proper stage and drying by appropriate methods. It can also be
detoxifying or decontaminated in certain products. Mycotoxin free agriculture trades requires awareness
among cultivators and traders.
REFERENCES
1.
2.
3.
4.
5.
6.
7.
8.

Anonymous. 2008. Annual report on mycotoxin. FAO, Rome, Italy.
Mehan, V. K. and McDonald, D. 1995. Mycotoxin contamination in ground nut prevention and control. Paper
presented at the all India symposium of mycotoxin in food & feeds, 11-12 feb.1995. Bhagalpur uni; Bhagalpur, India.
Singh, R. S. 1990. Introduction to principal of plant pathology. Oxford and IBH publishing Co. Pvt. Ltd., New Delhi. Pp.
148.
http:// www.micotoxinas.com.br//
http:// www.fao.org//
http:// www.ag.ndsu.edu//
http:// www.efsa.eu.int//
http:// www.cfs.gov.hk //

271

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Role of enzymes and toxins in pathogenesis
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I. Enzymes
Enzymes are considered that any other injurious substances produced by the pathogens inside the host to
help disease establishment. Plant pathogenic enzymes disintegrate the structural components of the host
cells, breakdown inert food substances in the cell, or affect the protoplast directly and interfere with its
functioning systems.
1. Enzymes that degrade surface layers (waxes, cutin, suberin) of plants
The first breakthrough came when electron microscopic studies provided evidence that some pathogens
(eg.Puccinia hordei) secrete enzymes that have ability to degrade surface layers (waxes, cutin, suberin) of
plants. However, it was demonstrated in 1961 that the fungus Penicillium spinulosum isolated from
rotting leaves produced two types of cutin degrading (cutinolytic enzymes (1) cutin esterase and (2)
carboxycutin peroxidase.
2. Enzymes that degrade cell-wall substances
(a) Pectinases or pectolytic enzymes
Pectin methyl esterases, polygalcturonases, pectin lyases or transeliminases are the types of pectinases
which are produced by the pathogen and degrade pectic substances.
(b) Cellulases
Cellulose, as we know, is a polysaccharide consisting of a chain of glucose molecules and occurring in all
higher plants as skeletal substance of cell walls in the from of microfibrils. However, cellulose degrading
enzymes breakdown cellulose resulting in the final production of glucose molecules.
(c) Hemicellulases
Hemicellulases are complex mixtures of polysaccharide polymers and are a major constituent of the
primary cell wall. They also contribute in middle lamella and secondary cell wall. The hemicellulosic
polymers include primarily xyloglucan but also glucomannans, galactomannans, arbinogalactans, etc.
Hemicelluloses link the ends of pectic polysaccharides and various points of cellulose microfibrils.
(d) Ligninases or Linolytic enzymes
Lignin is a amorphous three dimensional polymer the mist-common basic structure of which is a
phenylproanoid. This compound occurs in middle lamella, as well as in the second cell wall of xylem
vessels and the fires that strengthen plants, it also occurs in epidermal and occasionally in hypodermal
cell walls of some plants.
3. Enzymes that degrade substances contained in plant cells
(a) Amylases
Amylases are the enzymes that degrade starch. The latter is the main reserve polysaccharide occurring in
plant cells. Most pathogenic microorganism secrete amylases that degrade starch to glucose, the latter is
used by the pathogens directly as food.
(b) Proteinases or Proteases
Proteins constitute upto 15% the cell wall some plants, protein-degrading enzymes (proteninases or
proteases) produced by pathogens and their role in disease development has received little attention.
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Some microorganisms and quite a few phytopathogenic fungi such as Fusarium oxysporoiumf.sp.
vasinfectum and Magnaporthegrises (Pyriculariagrisea) have capability to degrade such proteins
occurring inside the plant.
(c) Lypolytic Enzymes
Lypolytic enzymes (called lipases, phospholipidases and so on) are secreted by various fungal, bacterial
and nematode pathogens. These enzymes breakdown lipids, which occur in almost all plant cells.
II. Toxins
The term toxin is used for a product of the pathogen, its host or pathogen host interaction which even at
very low concentration directly acts on living host protoplasm to influence the course of disease
development or symptom expression.
1. Non-host-selective
Non-host-selective or non-host specific toxins (NSTs) produce all or part of the disease syndrome not only
on the host plant but also on other species of plants that are not normally attacked by the pathogen in
nature.
(a) Tabtoxin (Wildfire Toxin)
Tabtoxin has been first reported by Johnson and Marwin (1925) and confirmed by Clayton (1934) to be
produced by Pseudomonas syringaepv. Tabaci. A bacterial pathotype causing wildfire disease of tobacco.
(b) Tentoxin
Tentoxin is produced by Alternaria alternata (= A. tennis), a fungal pathogen causing chlorosis in seedlings
of many plant species. The chlorosis inducing principle was isolated and characterized by Templeton et al.
(1967) and named ‘tentoxin’. Tentoxion binds to and inactivates a protein (chloroplast coupling factor)
involved in energy transfer into chloroplasts and also inhibits and light dependent phosphorylation of ADP
to ATP.
(c) Fusicoccin
Fusicoccin is produced by Fusicoccumamygdali, a fungal pathogen that causes blight diseases on twigs of
almond and peach trees. It mostly affects the transport system of the cell and stimulates stomatal
opening respiration and plant cell enlargement.
(d) Pyricularin
Pyricularin (C18H14,N2O3; mol.wt. 306) is produced by Magnaporthegrisea (Pyriculariaoryzae), a fungal
pathogen causing blast disease of rice. It inhibits the activity of several enzymes such as peroxidases,
catalase, cytochrome oxidase and ascorbic acid oxidase.
(e) Phaseolotoxin
Phaseolotoxin has been isolated from bean leaves infected with Pseudomonas syringaepv.
Phaseologicola, which cases chlorotic halos in host leaves and is necessary for systemic invasion of the
plant by the pathogen.
(f) Albicidin
Albicidin is the major toxin produced by Xanthomonas albilineans that cause leaf scald disease of
sugarcane.
(g) Fumaric acid
Fumaric acid is produced by Rhizopus spp. When the latter causes hull rot disease of almond associated
with the rotting of the fruit mesocarp of almond. Fumaric acid is translcated from diseased fruits and aids
to blightening of adjacent leaves and twigs.
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2. Host-selective
Host specific toxins (HSTs) affect only plants that are hosts of the toxin-producing microbial pathogen and
are usually essential for disease development. They show little or no toxicity against non-susceptible
plants.
(a) Victorin or HV-Toxin
Victorin (or HV-toxin), the first host-specific-toxin reported by Meehan and Murphy in 1947, is produced
by Helminthosporiumvictoriaecausing leaf-blight or Victoria-blight disease of oats. This toxin brings
changes in cell wall structure, loss of elctolytes from cells, increased respiration, decreased growth and
protein synthesis.
(b) T-Toxin
T-toxin a host-selective toxin, is produced by race T of Helminthosporrium (Cochliobolus) heterostrophus,
the cause of southern corn leaf blight.
(c) HMT-Toxin
HMT-toxin is produced by race-T of Helminthosporium maydis, the causal organism of leaf blight of corn.
The toxin results in early loss of matrix-density in mitochondria making them non-functional and inhibits
ATP-synthesis. It also brings loss of chlorophyll and inhibition of dark CO 2 fixation.
(d) Amylovorin
Amylovorin has been isolated from tissues of apple and pear suffering from ‘fire blight’ disease caused by
a bacterial pathogen called Erwinia amylovora.
(e) SV-Toxins
SV-toxins are produced by Stemphylium vesicarium that causes brown spot diseases of Pyrus communis
(the European pear).
(h) HC-Toxin
HC-Toxin is produced by Helminthsporium (Cochliobolus) carbonum that causes leaf spot disease in maize.
(i) AK-Toxin
A pathotype of Alternaria kikuchiana, the causal organism of black leaf spot disease of Pyrus serotina
produces AK toxin.
Pathotoxins and Vivotoxins
Wheeler and Luke gave the concept of pathotoxins in 1963. They classified all those toxins under
pathotoxins which have a definite role to play in the causation of disease and can be held responsible to
produce all the essential symptoms of the disease in a susceptible host. The concept of vivotoxin was first
introduced by Diamond and Vaggoner (1953). Conclusion
After successfully entering inside the host, the pathogens bring out disturbance in structural integrity and
physiological sources of the host producing certain chemical substances. These substances mainly
enzymes, toxins, growth regulators and polysaccharides. In general plant pathogenic enzymes
disintegrate the structure component of the host cell break down inert food substance in the cell
protoplast directly by interfering with functioning system of cell. Toxin interfere with the protoplast
membrane and its function.
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Reactive oxygen species (ros): its types and cellular production sites
Article id: 23081
Lopamudra Behera* and Vanama Sowmya
Department of Mycology and Plant Pathology, IAS, BHU, Varanasi-221005
INTRODUCTION:
Reactive Oxygen Species (ROS) are a type of unstable molecules that contain oxygen and easily
react with other molecules in a cell. These were initially recognized as toxic by-products of aerobic
metabolism. In recent years, it is proved that ROS plays an important signaling role in plants by controlling
processes such as growth, development and especially response to several biotic and abiotic
environmental stimuli. The important members of the ROS family include free radicals like O 2•−, OH• and
non-radicals like H2O2 and 1O2. These are very lethal and cause severe damage to protein, DNA and lipids
and thereby affect normal cellular functioning. Chloroplast, mitochondria and peroxisomes are the main
sites of the ROS production in plants. There are secondary sites as well like the endoplasmic reticulum,
cell membrane, cell wall and apoplast. ROS act as secondary messengers in various key physiological
phenomena, but when the delicate balance between ROS production and elimination, necessary for
normal cellular homeostasis, is disturbed, they induce oxidative damages under several environmental
stress conditions like salinity, drought, cold, heavy metals, UV irradiation, pollution, pathogen infection
etc. During stressful conditions, redox homeostasis in plants is maintained by two arms of the antioxidant
machinery- the enzymatic components comprising of the superoxide dismutase (SOD), ascorbate
peroxidase (APX), Guaiacol peroxidase (GPX), glutathione-S- transferase (GST), and catalase (CAT), and the
non-enzymatic low molecular compounds like ascorbic acid (AA), reduced glutathione (GSH), αtocopherol, carotenoids, phenolics, flavonoids and proline.
Types of ROS:
Superoxide radical (O2•−):
The ROS is being constantly generated in the chloroplasts due to partial reduction of O 2 or as a
result of transfer of energy to O2. The superoxide radical (O2•−) is formed mainly in the thylakoid localized
PSI during non-cyclic electron transport chain (ETC), as well as other cellular compartments. Normally,
H2O is generated when cytochrome c oxidase interacts with O 2. Occasionally, O2 reacts with the different
ETC components to give rise to the O2•−. It is usually the first ROS to be formed. It undergoes
transformation into more reactive and toxic OH • and 1O2 and causes membrane lipid peroxidation.
Singlet Oxygen (1O2):
Singlet Oxygen is an atypical ROS which is generated not by electron transfer to O2, but rather by
the reaction of chlorophyll (Chl) triplet state in the antenna system with O 2.

3

Chl → 3Chl
Chl + O2 → Chl + 1O2
3

Environmental stresses like salinity, drought and heavy metals cause stomatal closure, resulting in
insufficient intracellular CO2 concentration. This leads to the formation of 1O2. Singlet oxygen can cause
severe damages to both the photosystems and puts the entire photosynthetic machinery into jeopardy.

275

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Hydrogen Peroxide (H2O2):
Hydrogen peroxide, a moderately reactive ROS is formed when O 2•− undergoes both univalent
reduction as well as protonation. It can occur both non-enzymatically by being dismutated to H2O2 under
low pH conditions, or mostly by a reaction catalyzed by SOD. H2O2 is produced in plant cells both under
normal conditions, as well as by oxidative stress. The major sources of H 2O2 production in plant cells
include the ETC in the chloroplast, mitochondria, ER, cell membrane, β-oxidation of fatty acid and photorespiration. Additional sources comprise of different reactions involving photo-oxidation by NADPH
oxidase and xanthine oxidase (XOD). H2O2 is beneficial at low concentrations, but damaging at higher
concentrations in the cell. It acts as a regulatory signal for essential physiological processes at low
intracellular concentrations and at high intracellular concentration, H 2O2 oxidizes both cysteine (-SH) and
Methionine (-SCH3) residues and inactivates Calvin cycle enzymes and also responsible for programmed
cell death. However, like O2•−, H2O2 is moderately reactive; therefore, its damage is fully realized only
when it is converted into more reactive species.
Hydroxyl Radical (OH•):
Hydroxyl radical (OH•) is the most reactive and the most toxic ROS known. It is generated at
neutral pH by the Fenton reaction between H2O2 and O2•−catalyzed by transition metals like Fe (Fe2+,
Fe3+).
H2O2 + O2•− → OH− + O2 + OH•
It has the potential to damage different cellular components by lipid peroxidation (LPO), protein damage
and membrane destruction. Since there is no existing enzymatic system to scavenge this toxic radical,
excess accumulation of OH• causes death of the cell.

Generation of ROS by energy transfer
Sites of ROS production in plant cells:
The ROS is being produced under both normal and stressful conditions at various locations in the
cell. In presence of light, chloroplasts and peroxisomes are the major sources of ROS production, while
the mitochondrion is the leading producer of ROS under dark conditions.
8.

Chloroplast: The chloroplast comprises of an extremely arranged system of thylakoid membranes which
houses the light capturing photosynthetic machinery as well as anatomical requirements for efficient light
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harvesting. The photosystems, PSI and PSII which form the core of the light harvesting system in the
thylakoids, are the major sources of ROS production. Abiotic stress factors cause water stress and limit
CO2 concentrations, coupled with excess light, leads to the formation of O2•− at the PS, via the Mehler
reaction. Subsequently, a membrane-bound Cu/Zn SOD at the PSI converts O2•− into H2O2. In the PSII, the
superoxide radical goes onto converting itself into more toxic ROS like OH • via H2O2 intermediate by the
Fenton reaction. PSII is also responsible for the generation of 1O2.
9.

Mitochondria: Mitochondria are also the site of generation of harmful ROS, such as H 2O2 and O2•− though
in a smaller scale. The mitochondrial ETC (mtETC) is the major culprit as it houses sufficiently energized
electrons to reduce O2 to form the ROS. The two major components of the mtETC responsible for
producing ROS are Complex I and Complex III. The NADH Dehydrogenase or Complex I directly reduces O 2
to O2•− in its flavoprotein region. In Complex III, ubiquinone in its fully reduced form donates an electron
to Cytochrome c1 leaving behind an unstable ubisemiquinone semi-radical which favors leakage of
electrons to O2, thereby generating O2•−. Various enzymes present in the mitochondrial matrix also play
as sources of ROS production. Even though O2•− is the leading ROS in the mitochondria, it is converted to
H2O2 by the Mn-SOD and the Ascorbate Peroxidase (APX).

10. Peroxisomes: These are single-membrane-bound spherical microbodies and are the major sites of
intracellular H2O2 production due to their integral oxidative metabolism. They also produce O 2•− during
the course of various metabolic process. The O2•− is generated at two different locations. The Xanthine
oxidase, located in the peroxisomal matrix, metabolizes both xanthine and hypoxanthine into uric acid
and generate O2•− as a by-product. Second is the NADPH-dependent small ETC, composed of NADH and
Cyt b localized in the peroxisomal membrane which utilizes O 2 as the electron acceptor and releases O2•−
into the cytosol.
11. Apoplast: This is the diffusible space around the plant cell membrane and is responsible for converting
the incoming CO2 into a soluble, diffusible form which enters the cytosol to undergo photosynthesis. At
times of adverse environmental conditions, stress signals combined with abscisic acid (ABA) make the
apoplast a prominent site for H2O2 production.
12. Plasma Membrane: Plasma membrane which surrounds the entire plant cell plays an important role in
interacting with the ever changing environmental conditions and provides information necessary for the
continual survival of the cell. The NADPH-dependent-oxidase produces O2•− by transferring electrons from
cytosolic NADPH to O2, which either spontaneously dismutates to H2O2 or is catalyzed by SOD.
13. Cell Wall: During stress, the cell wall localized lipoxygenase (LOX) causes hydroperoxidation of
polyunsaturated fatty acids (PUFA) making it active source of major ROS like OH •, O2•−, H2O2 and 1O2.
14. Endoplasmic Reticulum (ER):The NADPH-mediated electron transport involving CytP450, localized in the
Endoplasmic Reticulum generates O2•−.
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Soil contamination due to heavy metals and reclamation
Article id: 23082
Sagar N. Ingle, D.V. Mali, Arti R. Gabhane, D.N. Nalage and N.R. Dange
Department of Soil Science AndAgrilcultural Chemistry
Dr Panjabrao Deshmukh Krishi Vidyapeeth, AKOLA
INTRODUCTION
Soil contamination with heavy metal is a worldwide environmental concern and leads to
bioaccumulation of toxic elements in the food chain, destroys the function and balance of ecosystem, and
causes human health problems. Mining and smelting operations are important causes of heavy metal
contamination in the environment due to activities such as mineral excavation, ore transportation,
smelting and refining, and disposal of the tailings and waste waters around mines. Heavy metal pollution
of agricultural soil and vegetables is one of the most severe ecological problems on a world scale and also
in India. Long-term use of industrial or municipal wastewater in irrigation is known to have significant
contribution to trace elements such as Cd, Cu, Zn, Cr, Ni, Pb, and Mn in surface soil. Heavy metals get
accumulated in soils and plants causing negative influence on photosynthesis, gaseous exchange, and
nutrient absorption of plants resulting in reductions of plant growth, dry matter accumulation and yield.
Vegetables cultivated in soils polluted with toxic metals due to industrial activities take up heavy metals
and accumulate them in their edible and non-edible parts in quantities high enough to cause clinical
problems both to animals and human beings. Wastewater from industries or other sources carries an
appreciable amount of toxic heavy metals which create a problem for safe rational utilization of
agricultural soil. Heavy metals have a specific gravity greater than 5.0 g/cm 3, AD > 6 Mg/m3 and
poisonous in nature.
Sources of Pollutant elements
Natural Sources: Seepage from rocks into water, volcanic activity, forest fires etc. Pollution also arises
from partitioning of polluting elements (which are concentrated in clay minerals with high absorption
capacities), between sedimentary rocks and their precursor sediments and water.
Anthropogenic Sources: The pollution occurs both at the level of industrial production as well as end use
of the products and run-off.
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Figure.1: Effects of heavy metals on several organ systems
Effects of heavy metals on plants
Cadmium (Cd) toxicity symptoms i.e. necrosis appeared in older mustard leaves which led to defoliation
(A & C). Potassium (K) application suppresses the symptoms of Cd toxicity in mustard and also inhibited
early senescence and premature defoliation. Plants look healthy, green and turgid with K (B & D) In A & C,
Cd100 + K0 mg/kg soil; in B & D, Cd100+ K60 mg/kg soil.
Management of contaminated soil
 Increasing the soil pH to 6.5 or higher
 Draining wet soils.
 Applying phosphate.
 Carefully selecting plants for use on metal-contaminated soils.
 Metal accumulation in plants is a multi-step process that includes mobilization from soil into the
soil solution; uptake by roots, xylem loading and transport to shoot; and distribution in aerial sinks
followed by sequestration and storage in the leaf tissue.
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Phytoremediation processes

Advantages
 Improves the quality of soil.
 It is driven by solar energy and suitable to most regions and climates.
 It is cost effective and technically feasible.
 Plants provide sufficient biomass for rapid remediation and promote high rhizosphere activity.
 Does not require expensive equipment or highly specialized personnel.
 Amendable to a variety of organic and inorganic compounds.
 In Situ applications decrease theamount of soil disturbance compared to conventional methods.
CONCLUSION
While anthropogenic activities are the major source of heavy metal pollution, natural sources
contribute significantly to the burden of arsenic and fluoride. Apart from industries, road runoff is also an
important source. The toxic elements enter the body mainly through water, food and air. More research
is needed to assess the extent to which these products affect human health. Public awareness should be
created. There should be monitoring and control over the concentration of heavy metals in soils.
Susceptibility to toxicity is influenced by age, physiological status, nutrition status and genetic factors.
More research is needed to study these interactions, particularly since malnutrition is rampant in India.
Where specific interactions are known: e.g. lead and calcium, fluoride and calcium, populations exposed
to these toxic substances (factory workers, communities living near the factories) should receive periodic
health check-up and nutritional support. Regulatory standards for emission and discharges from process
plants should be strictly enforced.
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Status of Pradhan Mantri Krishi Sinchayee Yojana (PMKSY) in Tamilnadu
Article id: 23083
Tamilazhaki L
Ph.D. scholar, Department of Agricultural Economics, PJTSAU, Hyderabad.
INTRODUCTION:
Water is the most critical input for enhancing agricultural productivity, and therefore expansion of
irrigation has been a key strategy in the development of agriculture in the country. Government of India is
committed to accord high priority to water conservation and its management. To this effect Pradhan
Mantri Krishi Sinchayee Yojana (PMKSY) has been formulated with the vision of extending the coverage of
irrigation ‘Har Khet ko pani’ and improving water use efficiency ‘More crop per drop' in a focused
manner with end to end solution on source creation, distribution, management, field application and
extension activities.
Irrigation status of Tamil Nadu:
Agriculture continues to be the most predominant sector of the State economy, as 70 percent of
the population is engaged in Agriculture and allied activities for their livelihood. According to the
Statistical handbook of Tamil Nadu 2016, the sources of water supply were canals, tube wells, open wells,
wells used for domestic purpose only, reservoirs and tanks.
S.no
1
2
3
4

Source of water supply
Canals
Tanks
Open wells
Others
i) Tube wells
ii) reservoirs

In numbers
Net Area irrigated (In hectares)
2239 (9747 km)
668952
41127
367927
1507311
1191091
493431
4240
81

Canals (Including System Tanks): As the system tanks get supply from a permanent storage like
reservoirs, dams etc. the area irrigated by this -source is classified under canals.
Tanks (Non-System Tanks Only): The non-system tanks which are fed partly from their independent
catchment areas and partly from the diversion of river water and jungle streams depend fully on rain.
Wells: Wells are the principal source of irrigation in Tamilnadu. Open wells and tube-wells/bore-wells
continue to be the principal source of irrigation.
Impact of Pradhan Mandri Krishi Sinchayee Yojana:
The Pradhan Mantri Krishi Sinchayee Yojana (PMKSY) was launched on 1st July, 2015 with the objective to
achieve convergence of investments in irrigation sector at field level.PMKSY has been formulated
amalgamating ongoing schemes viz.
1.
Accelerated Irrigation Benefit Programme (AIBP) of the Ministry of Water Resources,
2.
River Development & Ganga Rejuvenation (MoWR,RD&GR), Integrated Watershed Management
Programme (IWMP) of Department of Land Resources (DoLR) and
3.
The On Farm Water Management (OFWM) of Department of Agriculture and Cooperation (DAC).
Physical progress of PMKSY for Horticultural crops
2017-18
Non DPAP/DDP
Drip
Sprinkler

Physical Target
Physical Achievement
63842.06
59995.20
58287.94
45700.37

% Achievement
86.5%

282

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317
Total
2016-17
DPAP/DDP
Drip
Sprinkler
Non DPAP/DDP
Drip
Sprinkler
Total

122130.00
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105695.57

Physical Target
Physical Achievement
% Achievement
7879.13
7561.14
2154.25
2435.05
35882.47
7462.43
53378.28

25563.76
9217.83
44777.78

83.89%

Source: www.indiastat.com
In the year 2017-18 the physical targets of implementation of the scheme realized upto 86.5%. From the
data, we can know that the drip installations were more compared to Sprinklers.
Financial Progress of PMKSY for Horticultural crops
2017-18
Non DPAP/DDP
Drip
Sprinkler
Total
2016-17
DPAP/DDP
Drip
Sprinkler
Non DPAP/DDP
Drip
Sprinkler
Total

Financial Target

Financial Achievement
16460.98
7294.37
13180.46
3919.56
23755.35
17100.02

Financial Target
1757.84
357.47
7775.74
1108.95
11000.00

% Achievement
71.98 %

Financial Achievement
% Achievement
2052.09
381.39
5383.45
1139.17
8956.10

81.42%

Source: www.indiastat.com
The scheme reached its target around 71.98% financially as well in the year 2017-18 and 81.42% earlier in
2016-17. The level of achievement gives a ray of hope giving signal to the better irrigated situations in the
state.
CONCLUSION:
Being on the rain shadow region of the Western Ghats, the state of Tamil Nadu is experiencing a
severe water crisis. Adding to this, the delay in and failure of monsoon is also creating a testing period to
the farmers of the state. In such a situation, the government should leave no stone unturned and resort
to efficient use of water. PMKSY is one such initiative helping the farmers to get irrigation facilities
installed and thus ensuring efficient water usage. The targets set every year under the scheme are met to
the maximum possible extent financially and physically. Thus, the scheme has been found to be fruitful to
the farm community particularly in a place like Tamil Nadu.
REFERENCE:
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Gene pyramiding for crop improvement in horticultural Crops
Article id: 23084
AyushKachrulal Sharma* and S P S Solanki
Department of Fruit Science, Punjab Agricultural University, Ludhiana, Punjab-141004
INTRODUCTION
The process of developing a genotype which is composite of many desirable genes like may be
resistant to biotic (insect, fungal and viral diseases) and abiotic stresses (drought, salinity and low
temperature) by using different donor parents. This method has been introduced by the Watson and
Singh in 1953 and this has been followed in the crops for development of multiple disease resistant
varieties or genotypes. In earlier time this type of varieties had been developed by using back cross
method, whereas it is cumbersome and low in result. MAS (Marker assisted selection) open new
dimensions of breeding approach for developing novel genotype using gene pyramiding in horticultural
crops.
Type of gene pyramiding
Gene pyramiding done by the conventional approach of back cross method which includes
pedigree, back crossing and recurrent selection and stabilisation of desired genes in targeted genotype
but it has limitation that it is cumbersome and gives less success. Based on marker assisted selection gene
pyramiding is used, whereas MAS selection boost selection method in horticultural crops which facilitate
rapid selection method for particular genes.
Estimation of Minimum Population size
Population size for following gene pyramiding method depends on the number of gene for which
breeding has to be done and probability of each individual parents containing desired allele
𝐼𝑛(1−𝑌)

N=𝐼𝑛 (1−𝑃𝑓𝑃𝑚)
Where,
N- Minimum population required
Y – Desired probability of success (i.e. 80%, 90%, 95% etc.)
Pf – Frequency of event for female parent
Pm – Frequency of event for male parent
Advantages of gene pyramiding
Wild species are treasure of many resistant genes were it can become parent for the development
of genotype of new type having all possible desirable genes. This method can able to explore new wild
parent or ancestor type for the transfer of certain desirable genes in single genotype. Also this method
facilitate use of compatible genotypes, which can be used for donor parent, MAS facilitate the selection
procedure were it eliminate the false selection and reduces time of selection. As this method is majorly
works on the qualitative characters it has role in disease and pest resistant variety development.
Importance of gene pyramiding for crop improvement
Vegetable crops like tomato, potato, cucurbits, etc. and fruit crops like mango, citrus, papaya,
guava etc. are infected by many insect and pest, so it became necessary developed such a variety which
are resistant to multiple diseases. It is important in development of fortified verities, having good colour
and long shelf life.
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Pyramiding of horticultural crops
Many work has been done in vegetable crop by using this method where as many new genotypes
has been developed by using this breeding methods. Cao et al., (2002) developed diamond back moth
disease resistant broccoli cultivar with two Cry 1ac and Cry1c gene through gene pyramiding methods.
Zang et al., (2017) developed muskmelon cultivar more resistant to gummy stem rot disease than earlier
type, which has been developed by using this two genes Gsb-4 and Gsb-6 responsible for giving broad
spectrum resistance against wide variation of gummy stem rot and agronomical characters from two
resistant accessions, PI482398 and PI420145. They had used MAS method to follow rapid and precise way
of selection through population.
Scope in horticultural crop improvement
Many complex diseases cause losses in fruit crops like in citrus it is infected by citrus decline,
gumming, canker, phytophthora and greening etc. so it is necessary to develop such cultivar or genotype
of citrus which is resistant to diseases by using different wild source of donor gene. Also such complex
disease in mango like malformation and alternate bearing can be solved by using this breeding method.
In vegetable crops like tomato and potato also had many diseases which can be control by using disease
resistant cultivar, which are resistant to wide range of diseases.
REFERENCE
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PM 2.5 AND LUNG CANCER
Article id: 23085
Kiran S C
Ph.D. Scholar Department of Forestry and Environmental Science, UAS, GKVK Bengaluru.
At present, air pollution has become a global problem that threatens human survival and
sustainable development. Air pollutants include ozone, particulate matter, nitrogen dioxide and sulfur
dioxide, etc. The World Health Organization (WHO) has made clear regulations for the maximum limits of
these air pollutants for the concentration of safety. At present, PM 2.5 are beyond the standard restrictions
in many countries, especially New Delhi in India. With the increase in haze, the harm of PM2.5 is gradually
expanding, and has become the most threatening air pollutants. PM 2.5 is caused by a variety of factors,
such as traffic emissions, as well as dust and coal. Epidemiological studies have shown that PM 2.5 will pose
serious threats and harm to human health. It can harm the respiratory system, the cardiovascular system,
the nervous system and the immune system and so on. It can further influence the national health,
economic and social development in the long term seriously. Average concentration of PM2.5 increased by
every 10 μg / m3 in recent days, the admission rate of coronary heart disease increased by 1.89%, the
admission rate of heart attack increased by 2.25%, morbidity of congenital coronary heart disease
increased by 1.85%, and respiratory disease risk increased by 2.07% and every 3.9 μg / mL reduction in
PM concentrations will result in a reduction of 7978 hospitalizations and savings of approximately 333
million dollars. China’s economy loses 6.9 and 5.9% of GDP in 2000 and 2005 due to air pollution.
PM2.5, which is also known as fine particles, refers to particles with an aerodynamic equivalent
diameter less than or equal to 2.5 μm in ambient air. It can be suspended in the air for a longer period of
time. The higher its concentration in the air, the more severe the air pollution is. Compared with coarser
airborne particles, PM2.5 has a small particle size, so it can go through the bronchus to affect the gas
exchange in the lungs, resulting in the body’s hypoxia, and thus exerting a great influence on human
health. Therefore, PM2.5 is an important risk factor for lung cancer. Lung cancer is one of the most
prevalent and deadliest human cancers. It is estimated that there were 1.825 million LC cases globally in
2012, accounting for 13.0% of all cancer cases, and 1.59 million deaths from LC, accounting for 19.4% of
all cancer deaths. Therefore, it is essential to emphasize the importance of lung cancer prevention and
knowledge of modifiable risk factors. The International Agency for Research on Cancer (IARC) classified
particulate matter (PM) from outdoor air pollution as carcinogenic to humans and causes lung cancer. PM
with a diameter less than 2.5 μm (PM2.5) is often used as an indicator of the level of anthropogenic air
pollution: the average annual concentrations of PM 2.5 currently range from less than 10 μg/m3 to over
100 μg/m3 worldwide. Evidence suggests that PM 2.5 from vehicle emissions significantly increases the risk
of lung cancer. The best way to reduce the particulate matter is through better and advanced
technologies adoptions and use of renewable energy which causes less pollution than present.
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Participatory plant breeding
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There is a huge plant biodiversity in the world. But due to repeatedly use of some selected
genotypes in crop improvement cause genetic vulnerability. To break these phenomena researchers
should exploit this huge germplasm diversity but it’s not possible only by the efforts of researchers. So the
involvement of farmer at large level may leads to this achievement of goal.
Participatory plant breeding is a new form of dynamic collaboration between farmers and
breeding institute (International or national) which exploits their comparative advantages.
Who is plant breeder?
Those scientist or researchers who contribute to crop improvement through breeding research.
Participatory plant breeding is rolled around basic two terms i.e. decentralization and
participation. Decentralization is the direct selection in the target environment and not necessarily
selection for specific adaptation. In the context of plant breeding in the developing world, PPB is breeding
that involves close farmer-researcher collaboration to bring about plant genetic improvement within a
species.

Fig. 1: Conventional Plant breeding programme

Fig. 2: Participatory plant breeding

Ideal PPB team includes Plant Breeder, Social scientist, Socio economist, Anthropologist and
Gender scientist. The ideal partners of PPB are farmers, market specialist, seed companies, consumers,
NGOs and extension staff. In PPB women have the priority. PPB is a flexible method because.
Experimental design in PPB trials
Type of trial
Experimental design
Stage 1 Several entries, little seed Unreplicated with systematic checks or partially
per entry
replicated in row ad column or incomplete blocks
in two replications.
Stage 2 Less entries, more seed per Incomplete blocks in two replications in row ad
entry
column
Stage 3 Few entries, much more Incomplete blocks in two replications in row ad
seed per entry
column
Stage 4 2-4 entries, large amount of RBD with farmers as replication
seed per entry
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The aims of PPB
 Increase productivity and profitability of crop production through the development of enhanced
suitable, usually improved, varieties.
 Deliberately address the needs of a broader range of users.
 Build farmer skills to enhance farmer selection and seed production efforts.
CONCLUSION
 Fit crop to the environment rather than modifying environment, and there for this is ideal for
organic conditions
 Being highly decentralized PPB produces varieties which are – different from country to country,
different from village to village within the same country and different within the same village.
 PPB can be considered as international public goods- food security to climate change
REFERENCES
[1] Singh B. D., (2012). Plant Breeding: Principles and Methods
[2] Singh P., (2017). Essentials of Plant Breeding
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Ph.D. Scholar1,2, ICAR-Indian Agricultural Research Institute, New Delhi-110012
Ph.D. Scholar3, Crop Improvement Group, International Centre for Genetic Engineering and
Biotechnology, New Delhi-110067
INTRODUCTION
To tackle the diseases causing organisms, the immotile plants have been developed a complex
networkof integrated defense mechanisms for limiting the pathogen colonization. It performs in the
modulation of signaling cue for physical and chemical barriers, as well as induced production of
antimicrobial compounds and enhanced cell wall strengthening (Lamb et al., 1989). Together, this whole
defense system makes sure a rare outcome of disease by a spectrum of virulent phytopathogens.
Primarily, the plant defense system is determined by genetic traits in both host (R genes) and pathogen
(avirulence genes) (Stakman, 1914; Keen, 1990). In this interaction, one of a major molecule is salicylic
acid (SA; 2-hydroxybenzoic acid), which plays huge role in both local and systemic defense especially
against biotrophic pathogens (requiring living host tissue)(Volt et al., 2009; Nomura et al., 2012; De
Vleesschauweet al., 2014). It is one of many phenolic compounds which primarily rely
onbothisochorismate (IC) and the phenylalanine ammonia-lyase (PAL) pathways for synthesis (Kim and
Hwang, 2014).The other important roles of phenolics includegrowth/development, thermogenesis,
allelopathy, regulation of stresses-induced responses as well as biosynthesis of lignin and many more
pigments. It is valued by researchers around the globe because of its defined inducing role in systemic
acquired resistance, an eco-friendly strategy for reducing the crop loss (Gaffney et al., 1993; Dempsey and
Klessig, 2017).
SA plays an important role in immunity
Since the late 1970s, it was known that applying SA to tobacco plants induces defense gene
expression and enhances resistance to viral infection (White, 1979). However with passage of time, more
efforts were put in to understand the nature of SA accumulation using both wild-type and mutants of
tobacco, rice, tomato and Arabidopsis. All these studies affirmatively confirmed that SA is required for
PTI, ETI, and SAR (Ukneset al., 1992; Volt et al., 2009).
Systemic acquired resistance through SA in plant system
There is a descent list of multiple genes identified for biotroph-induced SA
accumulationincluding EDS1, PAD4, NDR1 and CAS.During activation of SAR, firstly methyl-SA (a phloemmobile SAR signal) travels from the infectedleaf to the systemic tissues where it gets converted back to
SA, secondly change the cellular redox state, thirdly carry the conversion of non-expressor of
pathogenesis-related genes protein family (NPR1) oligomers to the monomeric form, fourthly increasing
the NPR1-monomers nuclear transport, fifthly NPR1-based coactivation of immune associated genes
transcription and lastlyproduction of pathogenesis
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Fig1: SA mediated resistance in proximal and distal tissue (Ádámet al,2018)

related (PR) proteins(Mouet al., 2003; Wang et al., 2006; Park et al., 2007; Anand et al., 2008; Volt et al.,
2009; Fu et al., 2012; Wu et al., 2012; Seyfferth and Tsuda, 2014; Gao et al., 2015).Mostly, the TGA TFs
family, NIMIN family and WRKY TF familyare reported to be up-regulated till the completion of second
decade of 21stcentury.It have been evident againstrice blast infection, Phytophthora parasiticainfection in
Arabidopsis (Col-O),Agrobacterium tumefaciens as well as TMV infection inNicotianabenthamiana,
Additionally, there are many synthetic functional analog to SAlike 2,6-dichloroisonicotinic acid (INA),
Benzothiazole, probendazole, Metalaxyl and Fosetyl aluminium, which induceSAR.The most important
point to be noted is additionof SA or its functional analogs can convert a susceptible response into a
resistant one. In another terms, substantial SA concentration decrease with increased susceptibility
because of both direct and indirect effect of SA in the cellular processes.
CONCLUSION
In the era of climate change and detraction of the nature, where plant development in treat by
facing of emerging new disease and already present diseases is hidden truth of the global based trade of
agriculture. SAR based immunity of plant is powerful signaling merge for better production of agriculture
production. SA plays a crucial role to plethora of immune against the establishment of biotrophic and
hemi biotophic pathogens, which are major peril component of host during the flourish growing
conditions. More number ofSA modulating formulation, which would be applied at field level to subvert
the establishment of pathogen. Future research focus on that aspect of PTI and ETI of plant system, in
that plant triggered immunity based on SA could be effective agent of resistance in proximity and distal
tissue of invasion.
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INTRODUCTION:
Plant fungal diseases represent a worldwide threat to food security and ecosystem, health. Based
on their lifestyle, plant pathogenic fungi have been classified as biotrophs, hemi-biotrophs, and
necrotrophs. Biotrophic pathogens obtain nutrients from living host cells and tissues and often secrete
limited amounts of cell wall-degrading enzymes and effectors to suppress the host immune system. In
contrast, necrotrophic pathogens depend on the dead host tissues that they kill before or during
colonization; to induce cell necrosis, they often secrete phytotoxic secondary metabolites (SMs) and
peptides, and produce reactive oxygen species (ROS). Hemi-biotrophic pathogens acts like biotrophic
phase early during infection and exhibits necrotrophic phase later; these pathogens produce toxins only
at late stages in order to kill the host cells and complete their life cycle on dead tissues.
Plant Innate Immunity:
Plants depend completely on innate immunity to defend pathogens as they lack somatic adaptive
immune systems. This system has two layers: pathogen-associated molecular pattern (PAMP)-triggered
immunity or PTI, and effector-triggered immunity or ETI. PTI is the first layer of innate immunity and is
initiated in plants when PAMPs are recognized by pattern recognition receptors (PRRs); such recognition
triggers a relatively weak but broad-spectrum immune response to pathogen infection. In contrast, ETI
(the second layer of innate immunity) is induced by direct or indirect recognition of highly variable
pathogen avirulence effector by host disease-resistance (R) proteins; the recognition in this case leads to
a rapid response that is often referred to as a hypersensitive reaction (HR).
Plant immune responses to necrotrophs may be similar to or different from plant immune
responses to biotrophs depending on the pathogen species. In the case of necrotrophs, plant immune
systems are very complex and reflect the multiplicity of necrotroph virulence mechanisms targeting
diverse host cellular processes. Plants have evolved effective immune responses to counter the “prodeath” virulence strategies of necrotrophic fungi.
PAMP-Triggered Immunity to Necrotrophic Fungi:
PAMPs are conserved microbe-specific molecules or signatures that activate the plant defense
response. PAMPs are often structural components of the pathogen cell wall or other conserved
macromolecules. As noted earlier, PAMPs are perceived by PRRs, which are currently divided into
receptor-like kinase proteins (RLKs) and receptor-like proteins (RLPs). RLKs have a cytoplasmic kinase
domain that participates in intracellular signal transduction and an extracellular domain that is potentially
responsible for ligand perception. RLPs have structures similar to RLKs but lack the cytoplasmic kinase
domain. Plant resistance against necrotrophic pathogens with a broad host range is considered to be
complex early in the research. Recent studies showed that the plant resistance to necrotrophs also
involves PRR perception of PAMPs.
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Figure 1: The major immune signalling pathways in the interaction between necrotrophic fungi and plants. The effector victorin
binds to the host virulence target Trx-h5, which activates the NBS-LRR protein LOV1-mediated susceptibility to Cochliobolus
victoriae. The transcription of Trx-h5 is regulated by the transcription factor YY1 through the interaction with the mediator MeD18.
in addition, the chaperone SGT1 is required for victorin-mediated cell death by affecting the accumulation of LOV1.ToxA triggered
susceptibility to necrotrophic pathogens is governed by an R-like protein Tsn1. PtrToxA targets to a chloroplastic protein ToxABP1
and this interaction may trigger ToxA-mediated cell death. Moreover, a pathogenesis-related protein PR-1–5 is a potential target of
SnToxA and the interaction between PR-1–5 and ToxA may mediate ToxA-induced necrosis in sensitive wheat. Three effectors,
AG1iA_09161, AG1iA_05310 and AG1iA_07795, secreted by Rhizoctonia solani are delivered into rice cells and induce cell death
in rice. Two major LysM containing receptor-like kinases AtLYK1 and AtLYK4 perceive the PAMP chitin to induce a PTi
response. AtLYK1 and AtLYK4 positively regulate Arabidopsis resistance to necrotrophic fungi. However, AtLYK3 as a negative
regulator in Arabidopsis modulates the resistance to the necrotrophic fungi depending on PAD3. The PAMPs PG and SCFe1 are
recognized by the Arabidopsis LRR-RLP RBPG1 and RLP30, respectively, to trigger an Arabidopsis PTi response. SOBiR1 is
required for the activation of RBPG1- and RLP30-mediated immune response. SCFe1-triggered immune responses also require the
LRR-RLK BAK1. The DAMPs OGs, PeP1, PSKα and PSY1 are perceived by the PRRs wAK1, PePR1/PePR2, PSKR1 and
PSY1R, respectively. DAMP and PRR recognition can trigger immune responses and may overlap with PAMP-triggered immunity.
in particular, the Arabidopsis peptide Pep1 triggers immunity through the receptor kinases PePR1 and PePR2. PePR1 directly
phosphorylates BiK1 and BAK1 to activate downstream signalling. Some small RNAs delivered by Botryits cinerea into host cells
can bind to the Arabidopsis RNA interference machinery and suppress host immune responses. The TiR-NB RLM3 protein shows a
gene-for-gene resistance relationship to the semibiotrophic fungus Leptosphaeria maculans and three necrotrophic fungi B. cinerea,
A. brassicicola, and A. brassicae although the cognate effector needs to be determined.

Effector-Triggered Immunity to Necrotrophic Fungi:
Gene-for-gene resistance to necrotrophic fungi is rare in plants. The semibiotrophic fungus
Leptosphaeria maculansdisplays a gene-for-gene relationship with both Brassica napusand Arabidopsis.
RLM3 encodes a putative Toll interleukin-1 receptor-nucleotide binding (TIR-NB) class protein.
Interestingly, the rlm3 mutant not only loses resistance to L. maculansbut also exhibits enhanced
susceptibility to the necrotrophic fungi B. cinerea, A. brassicicola, and A. brassicae. A 3:1 segregation of
resistance against A.brassicicola, A. brassicae, and B.cinereawas observed in the F population, indicating
that RLM3 is a single dominant gene that governs resistance to these necrotrophic pathogens. The
effector of RLM3 in the necrotrophic pathogens and the function of the RLM3 gene in response to these
pathogens are unknown.
Damage-Associated Molecular Pattern (DAMP)- Triggered Immunity:
DAMPs are endogenous molecules with elicitor activity and are released from host cellular
components during pathogen attack or abiotic stress. Well-characterized DAMPs include
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oligogalacturonides (OGs), peptides, and cutin monomers. The responses triggered by DAMPs largely
overlap with those activated by PAMPs.
Table 1: Overview of PAMPs/DAMPs of necrotrophic fungi and plant pattern recognition receptors (PRRs)
Molecule
PAMP/DAMP
Structure
PRR
PRR structure
References
Chitin
PAMP
A polymer of
AtCeRK1/
LysM receptor
Miya A (2007)
N-acetyl-DAtLYK4
kinase
glucosamine
PGs
PAMP
enzyme
RBPG1
Leucine-rich
Zhang L (2014)
repeat receptorlike protein
SCFe1
PAMP
Peptide
RLP30
Receptor like
Zhang W, Fraiture
protein
M, (2013)
Pep1/Pep2 DAMP
Peptide
PePR1/
Leucine-rich
Krol E, Mentzel T
PePR2
repeat protein
(2010)
kinase
OGs
DAMP
A polymer of
wAK1
wall-associated
Brutus A, Sicilia F
1,4-linked
kinase1
(2010)
α-Dgalacturonic
acid
PSKα and
DAMP
The tyrosine
PSKR1
Phytosulfokine
Matsubayashi Y
PSY1
sulphated
(PSK) receptor
(2010)
peptides

CONCLUSION:
Genome-level binding studies will be required to identify gene promoters that are targeted by
epigenetic regulators during host-pathogen interactions. Similarly, it will be important to determine the
specific epigenetic modifications that occur after the recognition of PAMP or DAMP effectors and to
establish the direct relationship to the plant immune response. It is imperative that we begin to use this
new understanding of pathogen effectors and R genes for the development of sustainable resistance to
necrotrophic fungi.
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INTRODUCTION:
Sugarcane crop suffers 20% loss in cane yield and 15% in sugar recovery due to insect damage
(Avasthy, 1983). More than 120 species of insect pests have been associated with sugarcane including sap
feeding, leaf feeding and stem borers. Among the economically important borer species infesting
sugarcane, only two species viz., early shoot borer, Chiloinfuscatellus Snellen and internode borer,
Chilosacchariphagu indicusKapur are important in Andhra Pradesh. With the increasing impact of stem
borers in Sugarcane crop, an urgent need exists to understand their biology in order to develop strategies
for management.
List of Sugarcane borers
Early Shoot Borer: Chilo infus catellus, Crambidae: Lepidoptera
Internodal Borer: Chilo sacchariphagus Indicus, Pyralidae: Lepidoptera
Top Shoot Borer: Scirpo phaganivella, Pyralidae: Lepidoptera
Sugarcane Stalk Borer: Chilo auricilius, Pyralidae: Lepidoptera
Gurdaspur Borer: Bissetia steniella, Pyralidae: Lepidoptera
Green Borer: Raphimeto pusablutellus, Pyralidae: Lepidoptera
Root Borer: Emmalocera depressella, Pyralidae: Lepidoptera
Plassey Borer: Chilotumi dicostalis ,Pyralidae: Lepidoptera
Ragi Pink Borer: Sesamia inferens, Noctuidae: Lepidoptera
EARLY SHOOT BORER
Chiloinfuscatellus, Crambidae: Lepidoptera
Identification:
Adult: Moth is small, slender, greyish brown or straw coloured with labial palpi projected upwards. Males
are smaller than the females with a wing expanse of 19-26 mm compared to 23-35 mm in females. A row
of white dots is present along the outer margin of forewings.
Larvae: The full grown caterpillar is 20-25 mm in length. The caterpillar whitish with five violet stripes
dorsally and dorso laterally on its body with dark brown head.
Biology:
Flat, scale like, over lapping eggs are laid in 3-5 rows on the underside of leaf sheath or leaves in
clusters containing 8-40 eggs. Single female lays about 300-400 eggs. Oviposition period lasts about 4
days. Egg period varies from 3 -8 days.
The larvae that hatch out from the eggs get scattered and young larva enters the stem by passing
into the space between the leaf sheath and stem.
The caterpillar bores into the growing stem and kills the young plant causing dead heart, if
ignored later becomes internodal borer, which bores the stem at internodes. In young tillers, caterpillar
bites holes through the stem at the ground level and feeds inside and exhibits the following symptoms
 Presence of an entrance hole at the ground level.
 Dead hearts which can be easily pulled out. The dead heart emits offensive smell.
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 If infested canes are split opened, the larvae or pupae are seen inside.
Larval period ranges between 22-44 days depending upon the climate
Pupation takes place in a pupal cell at the end of the larval tunnel and the pupa is pale straw
coloured. After 4- 6 days moth comes out. The adult survives for 3 -8 days. There are six generations in a
year.
INTERNODAL BORER
Chilosacchariphagus indicus, Pyralidae: Lepidoptera
Identification:
Adult: Moth is small, straw coloured. Forewings have a marginal dark line and the hind wings are whitish.
Caterpillar: Caterpillar has a white body with dark spots and a brown head.
Biology:
Scale like white eggs are laid in batches, each batch containing 9-11 eggs in two rows on the
sheath or leaves. The incubation period is 5-6 days.
The larva usually attacks sugarcane late in its growing phase. The caterpillar bores at the nodal
region and enters the stem.
 The tissues turn red and the hole is usually plugged with excreta.
A larva may attack a number of nodes.The larva becomes full grown in 37 to 53 days and pupates in the
leaf sheath. The pupal period lasts for 8-10 days. The total life cycle takes 50-70 days. There are six
broods in a year.
TOP SHOOT BORER
Scirpophaganivella, Pyralidae: Lepidoptera
Alternate host: Wild plants belonging to the genus Saccharum.
Identification:
Adult: Moth is medium sized, creamy white, slightly bigger than early shoot borer moth. Female has tuft
of crimson coloured hairs at the tip of the abdomen. In case of certain males, each of the forewings has a
black spot.
Caterpillar: Full grown caterpillar is creamy white in colour with yellow head.
Biology:
About 250- 300 dull white elongate overlapping eggs are laid in clusters, each cluster having 9-79
eggs, usually near mid ribs. The eggs are covered by buff coloured hairs from female anal tuft. Eggs hatch
in 7-9 days.
The caterpillar first bores into the stem from top by tunneling into the mid ribs of leaves, leaving
markings on the 2nd through 5thleaves.From the midrib it tunnels towards the central core of leaves and
enters the shoot to feed. As a result of biting across the spindle a row of shot holes are formed.
The damage results in the following symptoms
 A number of shot holes on affected leaves due to biting across the spindle
 Reddish brown charred dead heart that can not be easily pulled out.
 Interference with apical growth gives rise to side shoots and bunchy top symptoms.
The top shoot borer damage starts when the sugarcane is 2 -3 months old. The larval period lasts for 25 42 days. Pupation is inside the stem. The pupal period lasts for 7-10 days. The life cycle may range from
40-62 days. It completes 7 generations in a year.
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SUGARCANE STALK BORER or TARAI BORER
Chiloauricilius, Pyralidae: Lepidoptera
Identification:
Adult: The moth is straw coloured with golden spots on fore wings and hind wings are silvery white.
Caterpillar: The larvae with light bluish-pink body and has a dark brown head and five longitudinal violet
dorsal stripes
Biology:
The female lay scale like eggs in cluster 60-70 (200-300 total). The larvae bore in to stalks by
making circular holes in the rind and mature larva constructs a chamber with an exit and begins pupation.
Life cycle completed in 5-9 weeks, prolonged in winter.
Symptoms of damage:
 The caterpillars feed on unopened leaves and then bore into stem and make a long tunnel by
feeding on the internal tissue
 Dead heart produced
GURDASPUR BORER
Bissetia(Donacoscaptes)steniella, Pyralidae: Lepidoptera
Identification:
Adult: the moth is dull brown, has a number of dark spots along the outer margins of the fore wings. The
hind wings are white.
Caterpillar: Creamy white, with orange brown head and has a four prominent longitudinal violet stripes
on the top.
Biology:
The eggs are laid upper surface of leaves along the midrib, after hatching
 The young larvae enter into the top portion of cane through a single hole just above the node.
There, they feed gregariously by making spiral galleries which run upwards.
 After 7-10 days, when the cane top dried up, the larvae come out of these canes and attack more
plants.
 When mature, they make exit holes and pupate inside.
The life cycle completed in 5-6 weeks.
GREEN BORER
Raphimetopusablutellus, pyralidae: Lepidoptera
Identification:
Adult: Adults have ocherous fore wings and white hind wings.
Caterpillar: The insect named after caterpillar which is uniformly copper green and has a characteristic
greyish prothoracic shield.
Biology:
The dull white eggs are seen just below the surface of the ground, near the host plants. Incubation
period is 7-8 days. On emergence, the larvae bore into soft cane shoots and feed inside. They undergo
five moultings in 20-25days, total life cycle completed in 35-40 days. When mature, they make exit holes
and pupate inside.
Symptoms of damage:
 The damage of this borer generally found in association with other borers PSB, ESB and root borer.
 The larvae attack growing point of the plants, causing dead hearts.
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RAGI PINK BORER
Sesamiainferens,Noctuidae: Lepidoptera
Alternate host: This is a serious pest of ragi in South India. It also infests sorghum, maize, bajra, rice,
wheat, sugarcane, wheat, grasses etc.
Identification:
Adult: Moth is medium sized, straw coloured with forewings having marginal black streaks. Hindwings
and thorax are white.
Larvae: The full grown larva measures 20-26 mm and is pale yellow with a purple pink tinge and reddish
brown head.
Biology:
The female lays about 100 yellowish pearl like eggs between the stem and the leaf sheath in 1-3
rows. The incubation period is 7-12 days. There may be up to five larvae inside a stem. A single caterpillar
can damage number of plants. The larval period lasts for 25-54 days. Caterpillars bore into the stem and
kill the central shoot causing
 Reddening of midrib
 Oblong and elongate shot holes can be seen on unfolding leaves
 Dead heart
 Chaffy earheads in later stages
Pupation is inside the stem and the adult emerges in 8-12 days.
PLASSEY BORER
Chilotumidicostalis,Pyralidae: Lepidoptera
Identification:
Adult: Adults are pinkish-brown having four stripes on wings.
Damage Symptoms
 Newly hatched larvae congregate on top 3-5 internodes of the cane stalk.
 Top leaves dries up,side shoots occasionally grow, making severe holes in stem where,
masses of excreta keep sticking, infested internodes break up easily (Primary).
 Grown up caterpillar migrate to the adjoining canes to the lower healthy
portion of the cane sowing primary infestation (Secondary).
ROOT BORER
Emmalocera (Polyocha) depresella, Pyralidae: Lepidoptera
Identification:
Adult: Adults are pale yellow-brown and white hind wings.
Caterpillar: larvae creamy white with yellowish-brown head and a rather wrinkled body.
Biology:
A female lay creamy white scale like eggs singly on the leaves, the stem or on the ground. The
young larvae bore into the stem below the soil surface. As they feed, they cut right across the stem,
reaching the adjoining tillers. When full-grown, they pupate inside the canes after making emergence
holes just above the soil surface. Life cycle completed in 6-7 weeks.
Symptoms of damage:
 Caterpillar eat inside the lower stem
 Appearance of a dried-up central shoot and formation of dead heart
 Dead hearts are not easily pulled out.
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CONCLUSION: There are different type’s borers damaging on sugarcane crop. Out of all these borers early
shoot borer, top shoot borer and internodal borers are major. There is need to understand the biology of
insect pest to know the week points in its life style, so that we can control the pest effectively.
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INTRODUCTION
Minimum Support Price (MSP) is a form of market involvement by the Government of India to assure
agricultural producers against any sharp fall in farm prices. The minimum support prices are announced
by the Government of India at the beginning of the sowing season for certain crops on the basis of the
recommendations of the Commission for Agricultural Costs and Prices (CACP). MSP is price fixed by
Government of India to protect the producer - farmers - against excessive fall in price during bumper
production years. The minimum support prices are a guarantee price for their produce from the
Government. The major objectives are to support the farmers from distress sales and to procure food
grains for public distribution. In case the market price for the commodity falls below the announced
minimum price due to bumper production and glut in the market, government agencies purchase the
entire quantity offered by the farmers at the announced minimum price.











Crops covered
Government announce minimum support prices (MSPs) for 22 mandated crops and fair and remunerative
price (FRP) for sugarcane. The mandated crops are 14 crops of the kharif season, 6 rabi crops and two
other commercial crops. In addition, the MSPs of toria and de-husked coconut are fixed on the basis of
the MSPs of rapeseed/mustard and copra, respectively. The list of crops are as follows.
Cereals (7) - paddy, wheat, barley, jowar, bajra, maize and ragi
Pulses (5) - gram, arhar/tur, moong, urad and lentil
Oilseeds (8) - groundnut, rapeseed/mustard, toria, soyabean, sunflower seed, sesamum, safflower seed
and nigerseed
Raw cotton
Raw jute
Copra
De-husked coconut
Sugarcane (Fair and remunerative price)
Virginia flu cured (VFC) tobacco
Sowing season in India of crops varies from state to state and the harvesting of the crop also depends on
variety. Thus a harvested crop sown in kharif 2018-19 may reach in the market even before October. MSP
of Kharif Crops for 2018-19 Season applicable is applicable from 1 September 2019.

Commodity

Variety

MSP for 2018-19 (Rs
per quintal)

MSP for 2019-20
(Rs per quintal)

Increase over
previous year (Rs per
quintal)

KHARIF CROPS
Paddy
Jowar
Bajra

Common
Grade 'A'
Hybrid
Maldandi

1750
1770
2430
2450
1950

1815
1835
2550
2570
2000

65
65
120
120
50
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Maize
Ragi
Arhar (Tur)
Moong
Urad
Cotton

Medium
Staple*
Long Staple
**

Groundnut in
shell
Sunflower
seed
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1700
2897
5675
6975
5600

1760
3150
5800
7050
5700

60
253
125
75
100

5150

5255

105

5450

5550

100

4890

5090

200

5388

5650

262

Soyabeen

Yellow

3399

3710

311

Sesamum
Nigerseed

-

6249
5877

6485
5490

236
63

RABI CROPS (2019-20 season to be marketed in 2020-21)
Wheat
Barley
Gram
Masur (Lentil)
Rapeseed &
Mustard
Safflower
Toria

1840
1440
4620
4475

1925
1525
4875
4800

85
85
255
325

4200

4425

225

4945
3560

5215
3900

270
340

Milling

9521

-

Ball

9920

-

2030

-

3950

-

OTHER CROPS
Copra (2019
crop season)
De-husked
coconut
Raw Jute (for
2019-20
season)
Sugarcane $

275

Source - Commission for Agricultural Costs & Prices (CACP)
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Super absorbent polymer: Agricultural perspective
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Agriculture is one of the ancient human occupation still in progress. This ancient art of growing
crops has faced a number of problems due to modernization, climate change, drought and diseases. In
India, 60 per cent of the cultivable land is rainfed but the research concerning improving the productivity
per unit of land is limited. Any technology which might mitigate the issue once and for all or for time
being is a warm welcome. The super absorbent polymer is one such novel technology for drought
mitigation and innovative way of supplying vital nutrients to plants.
Hydrogel, absorbent gels, SAPs, super soakers and water gel are alternate names for Super
Absorbent Polymers. It is a novel polymer material synthetically used for water absorption. SAPs have the
capacity to uptake water as high as 1,00,000% of its net weight in a short period of time by osmosis and
form granules in the soil to enhance soil properties. They are usually white coloured with glossy texture
that swells in water to form a clear gel and can retain moisture even under pressure without risk of
conflagration or blasting.
Tissue paper, cotton, sponge and fluffy material were used for water absorption before the
discovery of SAPs. But, the water retention capacity of these materials is only 20 times their weight. In the
1960s, the United States Department of Agriculture developed a starch molecule with acrylonitrile
polymer into the backbone which had water retention capacity of 300 times its weight. As Japanese
companies were excluded by the USDA, they started independent research using starch, carboxy methyl
cellulose (CMC), acrylic acid, polyvinyl alcohol (PVA) and isobutylene maleic anhydride (IMA). In the
1982s, SAP was used commercially in Europe for the first time -for disposable hygienic products (like
sanitary napkins and baby diapers). Over the years, this technology has paved its way into agriculture
aiming to optimize yield in arid and semi-arid areas.
SAPs are generally classified into two categories as synthetic and natural. Most of the
commercially available synthetic SAPs like Sodium Polyacrylate, Polyacrylamide, N - methylene bisacrylamide, potassium persulfate and potassium hydroxide. These synthetic polymers have deleterious
effect on the quality of the soil as they can persist for a long time. Naturally SAP which are harmless, nonhazardous, biocompatible and recyclable are used in place of synthetic polymers and also it supplies
nutrients to the seedlings.
Principle underlying swelling of Super Absorbent Polymer
The super absorbent polymers havecarboxylic acid groups (–COOH) backbone which are of
hydrophilic nature (water-loving). When water is added to super absorbent polymer there is a polymersolvent interaction. Ions of a solute i.e. COO- and Na+ attract the polar water molecules of the solvent
known as hydration and the formation of hydrogen bonds are two of these interactions as shown in the
figure A and B. As a result of this interaction the size of super absorbent polymer increases.
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B

Figure A: Structure of super absorbent polymer and figure B. Interaction of polymer and solvent

Characteristics of Super Absorbent Polymer are as follows;
 Hydrophilic in nature
 Non-toxic
 Derived from bio-based renewable resources
 Biodegradable
 Low price
 High durability and stability during storage
 Re‐wetting capability
 Environmentally friendly and Considerably safe
Applications of Super Absorbent Polymer
SAP technology is broadly utilized for efficient coatings, fire extinguishing gel, cooling material, antiflood bag, additive in concrete, air fresheners, cosmetics, sanitary napkin and wound dressing materials.
With the ability to retain and supply water more efficiently they also have paved into agriculture in the
recent past. Acting as a micro water reservoir at plant roots.
Soil is the are the natural media which provide nutrients to plants but this fertile soil is loss due to
erosion. Hydrogels are known for their ability to bind loose soil particles closely thus forming loams.
Which helps retain the top fertile soil besides providing root anchoring, prevents over compaction of soil,
provides space for aeration and development of soil microbiota. The dosage of application is 1-2 kg per ha
or 0.2 per cent water emulsion can be employed to mitigate salt accumulation. Excessive use of fertilizers
and pesticides by farmers in agriculture to enhance crop yield is detrimental to environment
and human health. Instead they can be directly dissolved into the absorbent gels, that slowly leaches into
the rhizosphere and thereby enhancing the crop yield.
In cold regions, death of seed during germination is common due to moisture freezing in and around
plant root tissue. Absorbed moisture in hydrogels does not freeze and makes easy accessibility to plants.
It gives an early and healthy start, preventing death by freezing. The cost of irrigation and labour can be
reduced to a greater extent by using super absorbent polymer. This technology can be commercially
employed in golf and lawn grounds to the supply water and fertilizer at a faster rate for healthier and
long-lasting growth of the lawn. Thus, reducing the maintenance cost.
To conclude with SAPs have a multi-dimensional application aspect aimed at mitigating several issues
associated with arid and semi-arid land. They have shaped an eye-catching space in the perspective of
super-swelling behaviour of natural polymer and crafting the variety of end products, ranging from
personal care products, agriculture, forestry, urban landscaping to water conservation. It helps reduce soil
erosion, supply fertilizer, pesticide, prevent leaching to groundwater, reduce the cost of irrigation, labour
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and boosts crop yields. However, further research is necessary to extend the application horizon of super
absorbent polymers especially, for environment sustainability.
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Insects as nanotechnologists and role model for new inventions
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and Forestry Bharsar, 246123,
Nature has always been an inspiration for humans since time immemorial and has also been a
route for the development of advanced materials and in this aspect nanotechnology is a useful approach
to innovate nano designs and structures which are results of evolution in biological systems and
creatures. These natural designs have many unique properties which are difficult to achieve by a
complete artificial simulation. Insects are incredible nanotechnologists in nature. The surface of many
insects wings have different features from which researchers, scientists and engineers conceive new ideas
of research to create new designs, for example some insect wings are super hydrophobic meaning that
they cannot be wet and tiniest droplet of water is instantly repelled. Similarly other wing surfaces are
almost frictionless so that many tiny particles that might stick are repelled away with less force. Insects
can serve as role model for new inventions or as nanotechnologists for scientists as research is ongoing in
insect robotics, artificial spraying ,desert dew bank, bionomic limbs where new ideas are being taken
from insects to achieve useful designs and structures for engineering and health care services.
Insects Inspired Nanotechnologies
 Circular Polarised Light: The researchers, from Swinburne University of Technology in Australia
and Friedrich-Alexander University ät Erlangen-Nürnberg in Germany have produced a photonic
crystal that can split both left and right circularly polarised light. The design for this crystal was
inspired by the Green Hairstreak butterfly. This butterfly has 3D nano-structures within its wings
which give them their vibrant green colour. The researchers used 3D technology to built a
photonic crystal with properties that don't exist in naturally occurring crystals specifically one that
works with circular polarisation. This device contains over 750,000 tiny polymer nano-rods. The
photonic crystal acts as a miniature polarising beam splitter. Polarising beam splitters used in
modern technology for example telecommunications, microscopy and multimedia - are built from
naturally occurring crystals which work for linearly polarised light but not circularly polarised light.
 Carbon Nano Tubes: Morpho butterfly wings have natural properties that are beyond the
capabilities of any current technology to reproduce artificially. In addition to being lightweight,
thin and flexible, the butterfly's wings absorb solar energy, shed water quickly and are selfcleaning. Researcher Miyako had been working with tiny cylinders of carbon called as carbon
nanotubes (CNTs) and became fascinated with CNTs' unique electrical, mechanical, thermal and
optical properties. Miyako's team coupled insect wings and carbon tubes to produce an all-new
hybrid material. They describe growing a honeycomb network of carbon nanotubes
on Morpho butterfly wings creating a composite material that could be activated with a laser. The
resulting material heated up faster than the original components by themselves exhibiting high
electrical conductivity and had the capability to copy DNA on its surface without absorbing it. This
led to development of smart nano biomaterials for various applications such as digital diagnosis,
soft wearable electronic devices, photosensors, and photovoltaic cells.
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Fig: Nano Biomaterial
Actuator arms on robots:The locomotion of insects is totally different from mammals. Mammals
can coordinate locomotors pattern in the absence of sensory information but insects need trace of
coordination of joints within the same legs and muscles. In a study done by Aylin KonezEroğlu, the
dynamic analysis conducted on the legs of a grasshopper showed that the maximum torque
produce by the femur tibia joint is approximately 2440 nm when the grasshopper starts to jump.
This is a whopping amount of torque produced by a tiny insect. One of the inspirations obtained
from grasshoppers is mimicking its legs for actuator arms on robots. The contraction of
grasshopper legs stores energy in its muscles. However, robot actuator arms use hydraulic
mechanism to contract and extend. The usage of robotic actuator arms has a wide usage in the
engineering industry. It is commonly found in vehicle assembly factories where the robots are
used to weld the car chassis together.
Bionic legs for humans: The bionic legs of human are another engineering device that is inspired
by the legs of grasshoppers. A bionic leg is a rehab tool which allows people with leg injuries to
regain mobility. This device improves walking capabilities and balance. It is the perfect tool
towards the recovery and general wellness of patients. A bionic leg product that is readily
available in the market is the Alter G Bionic legs. The bionic legs helps patient recover during
therapy sessions so the patient legs can function more independently. The bionic legs improve
patient balance and confidence during therapy, making it easier to practice walking, sit to stand,
and stair climbing. Scientists have created a sensory control which mimics the stick insects walking
mechanism. The sensory control models replicate basic joint kinematics of the stick insects some
control aspects may have to be revised to account for the joint torques in free walking if it needs
to be apply for humans bionic legs in future.

Fig: Bionic legs for humans


Locust inspired jumping robot: Robot called TAUB was created by a Zoology Professor Amir Ayali,
Tel Aviv University. He examined the jumping ability of the locust and by using carbon rods, steel
springs, and 3D printed parts, the team created a robot that looked like a locust – and can jump
like one, too. This lithium battery powered “insect” can jump up to 11.5 feet.
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Fig TAUB ROBOT
Sensors for micro-vibration for pest control spray: Grasshoppers are capable of detecting sound
and the direction of its source from its legs. This characteristic has led to the development of
sensors that can detect small vibrations which is beneficial to the mining industry to prevent any
mishappenings from occurring at the work site. The Dictyophorus grasshopper is a species which
can deter predators by blood secretion. It forms a noxious froth when mixed with air. This
characteristic of the grasshopper has inspired the production of biological pest control spray.
The Dew Bank Bottle: It is designed by Kitae Pak and is based on the Namib beetle’s method of
obtaining water. The bottle is made out of stainless steel and when left outside during the night
the metal becomes cold. The nearby air increases in temperature and condensates onto the dome
of the bottle. The water then travels downwards toward small gaps which ensure that only water
passes through and into the area where the water is stored. This example of bio mimicry would
provide an estimated one glass of water each day which could be life changing for many human
beings without clean water access.

Fig: The Dew Bank
Rubber from Insects: The Australian government research group CSIRO has manufactured a
rubber with a 98 percent level of resiliency from fleas. Scientists studied resilin, a protein which is
present in joints of many insects. Resilin is elastic in nature just as a type of spring, which can
absorb pressure and then release the stored energy again when the pressure is lifted. Resilin’s
efficiency is dramatically higher than synthetic rubber or rubber harvested from trees. It allows
fleas to store enough kinetic energy to leap 100 times their body length in a single bounce. It is the
most efficient elastic protein known and its synthesized form could be used to improve
responsiveness of heart valves as well as bounciness of running shoes.
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Fig: Resilin from fleas joints


Anti reflect device from moth eye:Areflexia is a type of phenomenon observed in moths eyes. It
reflects all wavelength of light beyond the visible light spectrum to block them. Areflexia absorb
most of the visible rays which are shorter in wavelength. This allows moth to find its host in the
dark and also to escape from enemies. This phenomenon inspired from eyes of moth is used by
national security agencies and in solar cell light emitting diodes.

Fig. Optical properties of the fly eye's nanostructure
Insects have always been an integral part of man's lifestyle, whether they depict butterflies to express
their joy and freedom or as pests of food crops and disease-causing agents such as mosquitoes and
houseflies. Insects evolved some 350-500 million years ago before man was born and yet they are so
successful owing to their small size and hexapod mode of locomotion. Humans have yet to learn and
innovate from insects’ biological systems.
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Low Cost Green Houses for Vegetable Production
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Agriculture is the backbone of India’s economic activity and our experience during the last 50
years has demonstrated the strong correlation between agricultural growth and economic prosperity. The
present agricultural scenario is a mix of outstanding achievements and missed opportunities. If India has
to emerge as an economic power in the world, our agricultural productivity should equal those countries,
which are currently rated as economic power of the world. We need a new and effective technology
which can improve continuously the productivity, profitability, sustainability of our major farming
systems. One such technology is the green house technology. Although it is centuries old, it is new to
India.
Greenhouse Technology
Growing plants is both an art and a science. About 95% of plants, either food crops or cash crops
are grown in open field. Since time immemorial, man has learnt how to grow plants under natural
environmental conditions. In some of the temperate regions where the climatic conditions are extremely
adverse and no crops can be grown, man has developed methods of growing some high value crop
continuously by providing protection from the excessive cold, which is called as Greenhouse Technology.
So, Greenhouse Technology is the technique of providing favourable environment condition to the plants.
It is rather used to protect the plants from the adverse climatic conditions such as wind, cold,
precepitation, excessive radiation, extreme temperature, insects and diseases. It is also of vital
importance to create an ideal micro climate around the plants. This is possible by erecting a greenhouse /
glass house, where the environmental conditions are so modified that one can grow any plant in any
place at any time by providing suitable environmental conditions with minimum labour.
Greenhouses are framed or inflated structures covered with transparent or translucent material
large enough to grow crops under partial or fully controlled environmental conditions to get optimum
growth and productivity.
Advantages of greenhouses:
 The yield may be 10-12 times higher than that of out door cultivation depending upon the type of
greenhouse, type of crop, environmental control facilities.
 Reliability of crop increases under greenhouse cultivation.
 Ideally suited for vegetables and flower crops.
 Year round production of floricultural crops.
 Off-season production of vegetable and fruit crops.
 Disease-free and genetically superior transplants can be produced continuously.
 Efficient utilisation of chemicals, pesticides to control pest and diseases.
 Water requirement of crops very limited and easy to control.
 Maintenance of stock plants, cultivating grafted plant-lets and micro propagated plant-lets.
 Hardening of tissue cultured plants
 Production of quality produce free of blemishes.
 Most useful in monitoring and controlling the instability of various ecological system.
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Modern techniques of Hydroponic (Soil less culture), Aeroponics and Nutrient film techniques are
possible only under greenhouse cultivation.

Status in India
While greenhouses have existed for more than one and a half centuries in various parts of the
world, in India use of greenhouse technology started only during 1980’s and it was mainly used for
research activities. This may be because of our emphasis, so far had been on achieving self-sufficiency in
food grain production. However, in recent years in view of the globalization of international market and
tremendous boost and fillip that is being given for export of agricultural produce, there has been a spurt
in the demand for greenhouse technology. The National Committee on the use of Plastics in Agriculture
(NCPA-1982) has recommended location specific trials of greenhouse technology for adoption in various
regions of the country.
Greenhouses are being built in the Ladakh region for extending the growing season of vegetables
from 3 to 8 months. In the North-East, greenhouses are being constructed essentially as rain shelters to
permit off-season vegetable production. In the Northern plains, seedlings of vegetables and flowers are
being raised in the greenhouses either for capturing the early markets or to improve the quality of the
seedlings. Propagation of difficult-to-root tree species has also been found to be very encouraging.
Several commercial floriculture ventures are coming up in Maharashtra, Tamil Nadu and Karnataka states
to meet the demands of both domestic and export markets.
The commercial utilization of greenhouses started from 1988 onwards and now with the
introduction of Government’s liberalization policies and developmental initiatives, several corporate
houses have entered to set up 100% export oriented units. In just four years, since implementation of the
new policies in 1991, 103 projects with foreign investment of more than Rs.80 crores have been approved
to be set up in the country at an estimated cost of more than Rs.1000 crores around Pune, Bangalore,
Hyderabad and Delhi. Thus the area under climatically controlled greenhouses of these projects is
estimated to be around 300ha. Out of which many have already commenced exports and have received
very encouraging results in terms of the acceptance of the quality in major markets abroad and the price
obtained.
Classification of greenhouses:
Greenhouse structure of various types are used for crop production. Although there are
advantages in each type for a particular application, in general there is no single type greenhouse, which
can be constituted as the best. Different types of greenhouses are designed to meet the specific needs.
The different types of greenhouses based on shape, utility, material and construction are briefly given
below:
Greenhouse type based on shape:
For the purpose of classification, the uniqueness of cross section of the greenhouses can be
considered as a factor. The commonly followed types of greenhouses based on shape are:
a) Lean to type greenhouse.
b) Even span type greenhouse.
c) Uneven span type greenhouse.
d) Ridge and furrow type.
e) Saw tooth type.
f) Quonset greenhouse.
g) Interlocking ridges and furrow type Quonset greenhouse.
h) Ground to ground greenhouse.
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Greenhouse type based on Utility
Classification can be made depending on the functions or utilities. Of the different utilities,
artificial cooling and heating are more expensive and elaborate. Hence based on this, they are classified in
to two types.
a) Greenhouses for active heating.
b) Greenhouses for active cooling.
Greenhouse type based on construction
The type of construction predominantly is influenced by structural material, though the covering
material also influence the type. Higher the span, stronger should be the material and more structural
members are used to make sturdy tissues. For smaller spans, simple designs like hoops can be followed.
So based on construction, greenhouses can be classified as
a) Wooden framed structure.
b) Pipe framed structure.
c) Truss framed structure.
Greenhouse type based on covering material
Covering materials are the important component of the greenhouse structure. They have direct
influence on greenhouse effect, inside the structure and they alter the air temperature inside. The types
of frames and method of fixing also varies with covering material. Hence based on the type of covering
material they may be classified as
a) Glass glazing.
b) Fibre glass reinforced plastic (FRP) glazing i. Plain sheet ii. Corrugated sheet.
c) Plastic film
i. UV stabilized LDPE film.
ii. Silpaulin type sheet.
iii. Net house.
Based on the cost of construction involved (which includes various factors mentioned from a to c)
i High cost Green House
ii Medium cost Green House
iii Low cost Green House
The structural requirements and the cost per unit area for different models of low-cost green houses for
cultivation of vegetables are detailed below with diagrams to enable an interested entrepreneur to
construct a low-cost green house on his own accord. However, the local weather conditions and the
individual’s necessity play a major role in the selection of the model.
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Seed Production Technology of Bottle gourd
Article id: 23094
Sriom
Research Scholar
Department of Vegetable Sci., ANDUT, Kumarganj, Ayodhya, (U.P.)

INTRODUCTION
Lagenariasiceraria (Mol.) Standl. (2n = 22) (Hindi: Lauki) Bottle gourd is extensively grown in India
and fruits are available throughout the year. The name bottle gourd is due to bottle like shape of fruit
and its use as a container in the past. Fruits at tender stage are used as a cooked vegetable and for
preparation of sweets and pickles. Hard shells of mature fruits are used as water jugs, domestic utensils,
floats for fishing nets, etc. As a vegetable it is easily digestible. It has cooling effect and has diuretic and
cardiotonic properties. Fruit pulp is used as an antidote against certain poisons and is good for controlling
constipation, night blindness and cough. A decoction made out of leaf is taken for curing jaundice. Seeds
are used in dropsy. Origin Originated in tropical Africa, the crop is domesticated in Asia, Africa and New
World. Botany Bottle gourd is a climbing annual with a duration of 3 ½ to 4 months. Flowers are solitary,
chalky white in colour and open at night. Fruits are fleshy and vary in shape and size.
It is a well known vegetable variety in India. The seed production can be done in summer season
(February – March), rainy season (May - June) and in spring season (November) in North India and in
Southern India during rainy season (June - July) and summer season (December - January).
Method of seed production
Bottle gourd is a cross-pollinated crop and crosspollination occurs through honey bees, moths and other
night insects. To conserve the purity of the seeds isolation distance should be maintained. The isolation
distance maintained between the fields of other varieties and the fields of the same variety not
conforming to the varietal purity requirements for certification is 1000 metres for foundation and 500
metres for certified seed production.
Land selection
The land selected should be free from volunteer plants, wild species and objectionable weeds. The land
should be fertile with proper drainage facility.
Variety
Pusa Summer Prolific Long, Pusa Summer Prolific Round, PusaMeghdoot, PusaKomal, ArkaBahar,
Kalyanpur Long Green, Samrat, Pusa Hybrid 3, Kalyanpur Hari Lambi, Punjab Long, Punjab Komal, Punjab
Round, Rajendra Chamatkar and Pusa Hybrid 1.
Seed selection and treatment
Certified seeds should be obtained from an authorised source. Seeds should be healthy and free from
disease and pest infection. Remove the broken, coloured seeds and use uniformly graded seeds. Seed
rate is 1 kg/acre (3 kg/ha).
The selected seeds should be soaked in warm water for 30 minutes before sowing. This helps in the
softening of the hard seed coat. Seeds should be soaked in a solution of cow’s urine (1 part cow’s urine +
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5 parts of water) for 30 minutes prior to the sowing. This will inhibit the seed borne diseases. Treat the
seeds with Trichoderma viride @ 4 gms/kg of seeds.
Treated seeds should be sown in the main field ploughed for 3 – 4 times, pulverized and leveled. Channels
of 40 – 50 cm wide are formed after leveling the field at a distance of 2 – 2.5 metre. The length of the
channels can be decided based on the available irrigation facility and land slope.
Seeds should be sown directly in furrows or in pits or trenches @ 5 seeds / pit and thinning should be
done 15 days after sowing. Only two seedlings per pit are allowed to grow.
The field should be irrigated before seed sowing. Seeds sown in hills at a spacing of 300 x 45 cm @ 1 seed
/ hill reported to give higher yield.
Nutrient management
Farm yard manure or compost is applied @ 10 tonnes/acre (25 tonnes/ha) before last ploughing and
incorporated into the soil. In each pit, farm yard manure or compost @ 1 kg mixed with 100 gms of neem
cake is applied as basal manure. One month after sowing, apply 500 gms of vermicompost per plant as
top dressing.
Intercultural practice
The flower drop in the crop can be controlled by spraying asafoetida solution (125 gms of asafoetida in 1
litre of water) over the plants.
Weed management
Weeding and hoeing should be done along and in between the channels. The field should be maintained
clean by frequent hand weeding. Periodical removal of objectionable weeds should be done.
Irrigation
First irrigation is done soon after seed sowing to improve the germination. Subsequent irrigation should
be done once a week. Irrigation during flowering and fruit setting are very crucial.
Roguing
Done from early vegetative stage to flowering and fruiting stage. All the off-types, wild species and
diseased plants should be rogued off periodically. The offtypes are identified based on the morphological
characteristics like plant type, leaf shape, flower colour, fruit shape, colour, stripe and neck. Removal of
the off-types during fruit setting stage is helpful in preventing further genetic contamination. The
maximum percentage of offtypes permitted at the final inspection is 0.10% for foundation seed
production and 0.20% for certified seed production.
Field inspection
A minimum of three field inspections should be done from vegetative to fruit maturity stage by the Seed
Certification Officer. The first inspection is conducted during vegetative stage before flowering followed
by the second one at flowering and fruiting stage. The final inspection should be done during fruit
maturity stage and prior to harvest.
Field standards
Isolation distance
Off-types

Foundation seed
1000 m
0.10%

Certified seed
500 m
0.20%
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Harvesting
Once the fruits are physiologically mature. The physiologically mature fruits will sound hollow when
tapped and their fruit stalks will turn from green colour to brown colour. The matured gourds should be
harvested by hand picking and dried further.
Seed extraction and processing
The harvested fruits are dried under the sun until the seeds inside the gourd start rattling. Seed extraction
in bottle gourd is very simple and easy. The harvested, dried gourd should be cut open at the top and
seeds are shaken out. The dry flesh around the seeds should be removed by hand rubbing.
Drying and storage
The extracted seeds should be dried to attain a moisture level of 7% before storage. The dried seeds are
graded using 16/64” round perforated metal sieve. Under proper storage conditions the seeds can be
stored for upto five years. Conserving the seeds intact with the gourd will increase the germination and
vigour of the seeds.
Seed standards
The minimum percentage of physical purity of foundation and certified seeds should be 98% with a
minimum of 60% of germination capacity and 7% of moisture content. The presence of inert matter
should not exceed 2.0%.
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Doubling farmers’ income
Article id: 23095
Naresh Chaudhari
Department of Agronomy
Navsari Agricultural University, Navsari-386 450 (Gujarat), India
Agriculture continues to be the mainstay of Indian economy supporting 58 per cent of Indian
population, contributing 17.4 per cent to the gross valueaddition with a growth rate of 4.1 per cent during
2016-17. The sector has witnessed major quantum jumps in food production since Green Revolution and
reckoned as a surplus nation in food grains production. Despite a leader in producing several agricultural
commodities, farmers’ income across regions and holding size has not posted the desired level of growth.
The average per capita income of farmers is just one-fifth of the national average. Farmers face the risky
and uncertain situation nearly every day in their farm business which aggravates their stress on
continuation of agriculture as aprofession posing a severe threat on their livelihood and sustainability.
The Government of India, on this account, announced to double the income of farmers by 2022 and since
then several organisations have been involved in framing strategies and policies to achieve the
challenging target. But first solve some issue and resulting higher income per unit land. Problematic soil,
climate and crop integration is very important to higher yield and get higher net return.
INTRODUCTION
The Hon’ble Prime Minister of India, Shri. Narendrabhai Modi envisioned this target on doubling
farmers’ income by 2022 on February 28, 2016 while addressing farmers in Bareilly district of Uttar
Pradesh. Goal to be realized, it estimated that agricultural growth rate on average 10 per cent is required,
the rate which has never been achieved since independence. In green revolution, agriculture production
increase many fold and income increase itself due to higher production. Scientist and agricultural
economist work on to get target, but first we have work on potential, natural resource use, government
policy in agricultural sector after focus on market policy and some change in the policy stance to achieve
doubling farmer’ income. 70% of the farmers in India have annual income less than 15,000 and 10% of
them earn more than 30,000. Land size is identified important correlate. Only 7% of the marginal farmers
fall in the high-income more than 30,000 due to more number of income sources. Approximately 80% of
the low income of farmers due to several factors, such as under-investment in agricultural research, poor
electricity, markets and roads infrastructure, under-development of institutions like credit, extension,
insurance etc. but we have first focus on potential of agricultural production, environment issue, poor
technology availability and transformation, specially following scientific practice for crop production after
income enhancing strategy could be possible.
Challenges
A. Food security
B. Shortage of resource
C. Reduce land for cultivation
D. Productivity
E. Low consumption of agrochemicals
F. Poor infrastructure
G. Unavailability of technology
Economist and scientist of India has put four-point action plan to double the incomes of India’s farmers.
The measures point action plan includes
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(i) Remunerative prices
It involves reforms of marketing reforms and minimum support price (MSP) reform. Marketing
reforms, it is important to highlight as to how currently existing agricultural marketing – under the
Agricultural Produce Market Committees (APMC) acts in various states. How this has led to policy
distortions and fragmentation, largely as a result of a huge number of intermediaries and poor
infrastructure. Moreover, farmers have become dependent on commission agents because of the
intermediary culture propagated by the present APMC acts. These intermediaries trap the farmers and
given low price. In other country of farmers to sell their produce to whomever they wish and allowing
actors other than regulated mandis to buy produce. This needs to be embraced by India’s states.
The MSP regime in India incentivizes farmers to grow crops more intensive. The general trend of
international future price of agri produce is lower than domestic price. This arrest the commensurate rise
in domestic MSP/ market price compared to cost of production. There is no check on rise in cost of inputs
used in agricultural production. This has squeezed the margins of the farmers. Several economists
emphasized that the major disadvantage of MSP regime is that it totally ignores the demand dimension,
thereby resulting in not only an inefficient use of resources but also accumulation of unwarranted stocks
of cereals. Since resources for agriculture – water and land – are scarce, it is important to use the
resources efficiently if our aim is to double the income of the farmers. The clarion call is to link the MSP
with cost of production.
(ii) Productivity
Sustainability comprises of four key elements namely land, labour, farmers’ livelihood and
agricultural practices. Climate change is also going to play an important role and impact our ability to
deliver nourishment into the world for the developing populace. How we are going to address these
elements? For us farmers’ livelihood ought to be the focus area
Since Indian agriculture is dominated by small-and marginal farmers who have small holdings,
raising productivity is likely the single most important factor, if incomes ofthis group are to be doubled.
The imminent challenges herein lie, (i) resources like water and land are limited and over exploited; and
(ii). land holding is getting fragmented. The problem is further compoundedby rising input costs. To
overcomethe problem, here is need for substantive investment in irrigation, seeds and fertilizers and new
technology coupled with a shift into high-value commodities such as horticulture, poultry and dairying to
double incomes. The modernization of farms and adoption of new technologies like adopting GM crops
and using new farm equipment (develop a rental market for farm equipments) could be the new thinking.
(iii) Agriculture policy and relief to farmers
A highly potent strategy to augment farmers’ income relates to their differential access to
information. There has been significant penetration of mobile phones in rural areas, but this means of
communication has remained grossly under exploited for dissemination of information on agricultural
technologies, practices, weather advisories, programmes and policies. The modern communication
technologies can be a cost-effectiveand efficient means of information dissemination. The need is to
bundleall types of information that farmers need, and link it with the modern communication networks
for its dissemination. In the long run, boost to farmers’ income must come from technological
breakthroughs as per niches of markets, enhance resource use efficiency, reduce cost of production and
improve resilience of agriculture to extreme changes in climate. The role of non-farm sector (including
labour market, salaried employment, and businesses) would be an important pathway for enhancing
farmers’ income, especially small-and marginal-farmers.
(iv) Science & Technology
Adoption of improved varieties/breeds/strains for additional technology income. All weather
stations for providing location specific weather information. Nutrients sale based on soil health card
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programme. Adoption of micro irrigation system to improve the water use efficiency. Faster and new
technology using in farm to reduce the cost of cultivation and time saving with sufficient use of natural
resources on farm. India also made rapid advances in cotton production via GM technology. Connecting
village to city with market, those point can be improve income by increase yield of crop at state to nation
level in India.Technology adoption helps in reducing yield gap at farm level. The issue can be addressed by
expanding irrigation, use of improved seeds in sowing and better credit access. For example, the paddy
yield levels can be appreciably raised in West Bengal through irrigation, where just around half of the area
is irrigated. The yield differential between irrigated and unirrigated farms is significant, and is more by six
quintals per hectare in irrigated farms. Coarse cereals like Jowar and Bajra are barely irrigated in practice.
Still, use of improved and hybrid seeds can help in bridging productivity gaps.
(v) Soil health
A healthy soil will only be productive and offer stability to crop production system. However, the
present key soil health parameters of Indian soils tell a different story. Out of 306 m. ha reported under
various land uses, about 141 m. ha is net sown area and a major portion of this has undergone natural
and human induced degradations. Besides, a huge area is affected by problems like water logging,
ravines, shifting cultivation etc. By managing the problematic soils and taking steps to prevent spread in
wider geographies, an integrated approach involving technological interventions, dissemination of
knowledge and Government policies, is much needed. Soil health is big roll on higher quality production
of any crop in any region.
(vi) Other issues
 Quality Seeds
The High Yielding Varieties seeds as well as the Genetically Modified (GM) seeds which promise
higher yields force the farmers to buy seeds for every crop. False claims made by seed companies
regarding yield and productivity are the loopholes in this context. Improved and Government approved
high quality seeds are not within the easy access of majority of small and marginal farmers. Also, the seed
replacement rate is very less. Average yields of almost all the crops grown in India are among the lowest
in the world.
 Access to credit
Nearly 40% of all loans came from informal sources with 26% advanced by money lenders.
Marginal land holding households suffer the most with only 15% of their credit from institutional sources
such as the government, cooperatives and banks, for households in the highest land owner class (with
land more than 10 hectares) the ratio is 79%. The small and marginal farmers practice farming which is
different from that of big land holders. They try to keep investment low and for this they do not access
institutions for loans but are still dependent on non-institutional sources like money lenders.
 Illiteracy among farmers
Education in terms of knowledgeof new farming techniques, new developments government
schemes and financial literacy empowersthem to take better decisions.
CONCLUSION
The challenges in agriculture are many in the context of doubling income. In conclusion, doubling
farmers’ income in a short period could be possible, if the stakeholders follow a comprehensive, multipronged and targeted approach encompassing income opportunities and their enabling conditions
including investment in agricultural R&D and infrastructure, and development of institutions and human
resources.To achieve doubling farmer's income might require novel strategies and some change in the
policy stance. The income enhancement of farmer would come mainly from seven sources like increase in
productivity of crops, increase in production of livestock, improvement in efficiency of input use that
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would save cost, increase in cropping intensity at farmers' field, diversification towords high value
commodities, better remunerative price realized by farmers, and shifting way surplus labour
(unproductive) from agriculture to nom-farm activities. This could only be possible through government
development initiatives, technology generation and dissemination besides policies and reforms in
agriculture sector.
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e-NAM Electronic Trading Portal
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At present near to 56 per cent Indian population is totally depends upon agriculture sector for their
survival, the essentiality of unification of market both the National level and State. Thus, on April 15,
2016, Prime minister launched National Agriculture Market portal (e-NAM) for connect e-mandies in
several States. this is an a online interconnectivity of e-mandies and it is to much needed for enabling get
better prices of produce to the farmer and reforms agriculture market. To remove the inter-state barriers
in moving farm produce Government’s take a decision for a creating this e-platform for the farmers and
can be a fulfilled the requirement of each states. Agriculture Produce market committee Act (APMC) and
physical logistic support to farmers these are two most important requirements of farmers to move their
crops, so e-NAM has the potential to reforming the Indian agriculture market from tradition to an
modernization and increases the profit of farmers.
The Government of India (Through Ministry of Agriculture And Farmer’s Welfare) invested to
create a e-NAM electronic trading platform. It offers a “plug-in” to any market yard existing in a State
(whether regulated or private). The special software developed for NAM is available to each mandi which
agrees to join the national network free of cost with necessary customization to conform to the
regulations of each State Mandi Act.
The national level platform has been developed by the Ministry of Agriculture & Farmers’ Welfare,
which will also bear the maintenance costs. As stated above, the integration costs for local mandis and
customization of software, training etc. will also be paid for by the Ministry of Agriculture & Farmers’
Welfare as a one-time grant at the time of accepting the mandi in the national network.
Thereafter, the running costs of the software at the local level, staff costs for quality check etc. will
be met from the transaction fee to be generated through the sale of produce. The intention is to avoid
any upfront
investment by the mandi when it integrates into NAM, and also enable it to support the running cost
through additional generation of revenue. Ministry of Agriculture & Farmers’ Welfare, Govt. of India has
appointed Small Farmers’ Agribusiness Consortium (SFAC) as the Lead Implementing Agency of NAM.
SFAC will operate and maintain the NAM platform with the help of a Strategic partner selected for the
purpose
What are the Objectives of e-NAM :1) A national e-market platform for transparent sale transactions and price discovery initially in regulated
markets.
2) To make sure that willing States enact suitable provisions in their APMC Act for promotion of e-trading
by their State Agricultural Marketing Board/APMC.
3) For traders / buyers and commission agents without any pre-condition of physical presence or
possession of shop/premise in the market yard the State authorities provide liberal licensing.
4) Across the all markets in the states to provide one license for a traders.
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5) Harmonization of quality standards of agricultural produce and provision for assaying (quality testing)
infrastructure in every market to enable informed bidding by buyers.
6) Single point levy of market fees, i.e on the first wholesale purchase from the farmer.
7) Extend provision of Soil Testing Laboratories near the selected mandi to facilitate visiting farmers to
access this facility in the mandi itself.
Benefits of e-NAM:
1) NAM is envisaged as a win-win solution for all stakeholders.
2) For the farmers, NAM promises more options for sale at his nearest mandi.
3) For the local trader in the mandi, NAM offers the opportunity to access a larger national market for
secondary trading.
4) Bulk buyers, processors, exporters etc. benefit from being able to participate directly in trading at the
local mandi level through the NAM platform, thereby reducing their inter-mediation costs.
5) The gradual integration of all the major mandis in the States into NAM will ensure common procedures
for issue of licenses, levy of fee and movement of produce.
6) In the near future we can expect significant benefits through higher returns to farmers, lower
transaction costs to buyers and stable prices and availability to consumers.
7) The NAM will also facilitate the emergence of integrated value chains in major agricultural
commodities across the country and help to promote scientific storage and movement of agricommodities.
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RESISTANCE GENES (R- GENES)
Article id: 23097
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College Bapatla, Andhra Pradesh.
INTRODUCTION:
R-genes are genes in plant genomes that convey plant disease resistance against pathogens by
producing R proteins. The main class of R-genes consist of :
a) nucleotide binding domain (NB)- binds either with ATP/ADP or GTP/GDP.
b) a leucine rich repeat (LRR) domain(s) - protein-protein interactions as well as ligand binding
 Because of this they are often referred to as (NB-LRR) R-genes.
Major classes of R proteins - Plant resistance genes (R genes) can be broadly divided into eight groups
based on their amino acid organization and their membrane domains.

MECHANISMS OF RESISTANCE:
Gene for gene hypothesis- The gene-for-gene relationship was discovered by Flor (Flor H.H.,1942) who
was working with rust (Melampsoralini) of flax (Linumusitatissimum). Flor showed that the inheritance of
both resistance in the host and parasite ability to cause disease is controlled by pairs of matching genes [
R and Avr ].
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Guard hypothesis- In guard model, R-proteins do not interact directly with the elicitor released by the
pathogen but guard its host target and respond to alterations in this target caused by the elicitor.
Model 1:Engagement of the host target by the pathogen effector results in the modification of the target.
This modification is recognized by the R protein to signal an immune response.
Model 2:R protein guard & the host target 'guardee' exist together in the healthy state & the immune
response is repressed.
During infection, modification of the host target protein (guardee) by the pathogen effector liberates
the R protein (guard), allowing the R protein to engage signalling pathways and induce a defence
response.

Decoy model-suggests that - during evolution the host has acquired proteins which protects the targets
of pathogen effectors and function as guard for the presence of these effectors.
Bait-and-switch model- In this case, the pathogen effector is not sensed after binding its true target but
rather is 'baited' by a decoy protein that engages an R protein. The function of the R protein switches to
induce signalling once the pathogen effector is bound.
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CONCLUSION:
Knowing about R-genes and its mechanism of resistance, will help us to know about the host pathogen
interaction there by, it helps in forming a basis for developing of a resistant variety against the pathogens.
REFERENCES:
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2.
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4.

Tortora J. Gerard , DNA chips , Book for Microbiology, Pearson Education, Inc., San Fransisco, CA, tenth edition , Pg. 292293.
www.ncbi.nlm.nih.gov.
Flor H.H. (1942). "Inheritance of pathogenicity in Melampsoralini". Phytopath. 32: 653–669.
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Quantitative phenotyping in crop breeding
Article id: 23098
NandigamSwathirekha
Department of Genetics and Plant Breeding, Acharya N G Ranga Agricultural University, Agricultural
College Bapatla, Andhra Pradesh.
INTRODUCTION:
 Plant phenotyping is the act of monitoring of the genetic characteristics of a plant when
interacting with the environment.
 Phenotyping as the set of methodologies and protocols used to measure plant growth,
architecture and composition with a certain accuracy and precision at different scales of
organization, from organs to canopies.
 Phenomics is a technology that enables high throughput phenotyping for crop improvement in
response to present and future demographic and climate scenarios
QUANTITATIVE PHENOTYPING:
• It is the intensive and high throughput measurements of plant ontogeny development under
various controlled or natural environments using precise sensing technologies.

Imaging Techniques in Plant Phenotyping:
 Visible light imaging
 Fluorescence imaging
 Thermal imaging
 Near infrared imaging
 Hyperspectral imaging
 3D imaging
 Laser imaging
 MRI (Nuclear Magnetic Resonance Imaging)
 PET (Positron emission tomography)
VISIBLE LIGHT IMAGING: The visible light imaging technique is camera sensitive and produces gray or
color scale images.
Phenotypic trait parameters- Image-based projected biomass, dynamic growth, color, shape descriptors,
root architecture, seed morphology, panicle traits, etc.
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Application:
• To assess plant growth status
• Biomass accumulation
• Nutritional status & health status
THERMAL INFRARED: Thermal infrared imaging sensor includes near-infrared, multispectral line scanning
cameras. This imaging technique produces time series or single-time-point analysis based data.
Phenotypic trait parameter- Leaf area index, shoot or leaf temperature, surface temperature, insect
infestation of grain, leaf and canopy water status, composition parameters for seeds, disease severity,
etc.
Application :
 To characterize the plant temperature responses to the water status
 Transpiration rate and detect difference in stomatal conductance of the plant for adoption abiotic
stress
FLUORESCENCE IMAGING: Fluorescence imaging technique detects chlorophyll and other ﬂuorophores
signals using ﬂuorescence cameras.
Phenotypic trait parameters- Photosynthetic performance, quantum yield, non-photochemical
quenching, leaf disease severity assessments, leaf health status, etc.
Application
• It provides a ﬂeet way to probe photosystem status in vivo
• Diagnosing early stress responses before decline of growth
• Useful for disease detection in genetic disease resistance
• Mapping QTLs for growth-related traits
• Characterizing mutants with numerous photosynthetic pigment compositions
IMAGING SPECTROSCOPY: This imaging technique use hyper spectral, thermal cameras produced
continuous or discrete spectra raw data.
Phenotypic trait parameter- Water content, leaf growth and health status, panicle health status, grain
quality, pigment composition, etc.
Application
 To measure spatiotemporal growth patterns during the experiment
 provide insight into the diversity of growth dynamics
 NIR spectroscopy for maize kernel composition in nested association mapping studies
 Detection of severity of damage caused by insects detected by hyperspectral technologies
COMPUTED TOMOGRAPHY: CT it is based on X-ray digital radiography.
Phenotypic trait parameters- Grain quality, tiller, morphometric parameters, water content, ﬂow
velocity, etc.
Application
• To asses tissue density
• Measuring tiller numbers
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Grain quality
To dissect root traits

POSITRON EMISSION TOMOGRAPHY
Phenotypic trait parameters- Water transport, ﬂow velocity.
Application
 To visualize distribution and transportation of radionuclide-labelled tracers involved in
metabolism-related activities
MAGNETIC RESONANCE IMAGING
Phenotypic trait parameters- Water content, morphometric parameters, etc.
Application
• To visualize metabolites
• Provides structural information
• Monitor internal physiological processes occurring in vivo
• To visualize the symptoms caused by cyst nematode of sugarbeet, Bean root nodulation, roots
distribution of maize.
PHENOTYPING PLATFORMS:
• Controlled environment phenotyping.
• Ground based phenotyping.
• Aerial phenotyping.
Advantages:
 Identification of stress & rapid and efficient screening for mutants.
 Detection and monitoring of disease epidemics in field.
 Detection of root attack by pathogens.
 Facilitate screening of germplasm.
 Study of various physiological processes.
 Modelling of biomass production
 Facilitate selection of superior genotypes from breeding population.
 Genetic gain
CONCLUSION:
Hence by using this quantitative technique, we can analyze the growth pattern of the plants, its response
to stress factors and photosynthetic behaviour, Diseases &pests reaction and radiation response thereby
plants response to stress conditions can be analyzed which helps us to take necessary management
practices.
REFERENCES:
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Operation Greens for Farmers
Article id: 23099
Vikas Kumar *1, Ramesh Chand Bana2&PrabhooSinGH3
*1
Ph.D. Scholar, Department of Extension Education, SKN Agriculture University, Jobner-303329
(Rajasthan)
2
Ph.D. Scholar, Department of Agronomy, SKN Agriculture University, Jobner-303329 (Rajasthan)
3
Ph.D. Scholar, Department of Soil Science and Agricultural Chemistry, SKN Agriculture University, Jobner303329 (Rajasthan)

In the budget speech of 2018-19, a new Scheme “Operation Greens” was announced on the line of
“Operation Flood”, with an outlay of Rs.500 crore to promote Farmer Producers Organizations, agrilogistics, processing facilities and professional management.
Operation Greens seeks to stabilize the supply of Tomato, Onion and Potato (TOP) crops and to
ensure availability of TOP crops throughout the country round the year without price volatility. The
Ministry of Food Processing Industries has launched the scheme. NAFED will be the Nodal Agency to
implement price stabilisation measures.

Objectives
1. Enhancing value realisation of TOP farmers by targeted interventions to strengthen TOP
production clusters and their FPOs, and linking/connecting them with the market.
2. Price stabilisation for producers and consumers by proper production planning in the TOP clusters
and introduction of dual use varieties.
3. Reduction in post-harvest losses by creation of farm gate infrastructure, development of suitable
agro-logistics, creation of appropriate storage capacity linking consumption centres.
4. Increase in food processing capacities and value addition in TOP value chain with firm linkages
with production clusters.
5. Setting up of a market intelligence network to collect and collate real time data on demand and
supply and price of TOP crops.

Strategy
The strategy will comprise of a series of measures as decided by the Ministry which include:
Short term Price Stabilisation Measures :MoFPI will provide 50% of the subsidy on the following two
components:
 Transportation of Tomato Onion Potato (TOP) Crops from production to storage;
 Hiring of appropriate storage facilities for TOP Crops;
 Long Term Integrated value chain development projects
 Capacity Building of FPOs & their consortium
 Quality production
 Post-harvest processing facilities
 Agri-Logistics
 Marketing / Consumption Points
 Creation and Management of e-platform for demand and supply management of TOP Crops.
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Pattern of Assistance
The pattern of assistance will comprise of grants-in-aid at the rate of 50% of the eligible project
cost in all areas, subject to maximum Rs. 50 crores per project. However, in case where PIA is/are FPO(s),
the grant-in-aid will be at the rate of 70% of the eligible project cost in all areas, subject to maximum Rs.
50 crores per project.
Eligible Organisation would include State Agriculture and other Marketing Federations, Farmer
Producer Organizations (FPO), cooperatives, companies, Self-help groups, food processors, logistic
operators, service providers, supply chain operators, retail and wholesale chains and central and state
governments and their entities/organizations will be eligible to participate in the programme and to avail
financial assistance.
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Benefits of vermicompost
Article id: 23100
Prabhoo Singh*1, Ramesh Chand Bana2&Vikas Kumar3
*1
Ph.D. Scholar, Department of Soil Science and Agricultural Chemistry, SKN Agriculture University, Jobner303329 (Rajasthan)
2
Ph.D. Scholar, Department of Agronomy, SKN Agriculture University, Jobner-303329 (Rajasthan)
3
Ph.D. Scholar, Department of Extension Education, SKN Agriculture University, Jobner-303329 (Rajasthan)
Vermicomposting is a decomposition process involving the joint action of earthworms and
microorganisms. Although microorganisms are responsible for the biochemical degradation of organic
matter, earthworms are crucial drivers of the process, by fragmenting and conditioning the substrate and
dramatically altering its biological activity. Earthworms act as mechanical blenders and by comminuting
the organic matter they modify its physical and chemical status, gradually reducing its C: N ratio,
increasing the surface area exposed to micro-organisms and making it much more favourable for
microbial activity and further decomposition. Greatly during passage through the earthworm gut, they
move fragments and bacteria-rich excrements, thus homogenizing the organic material.
The end product, or vermicompost, is a finely divided peat-like material with high porosity and
water holding capacity that contains most nutrients in forms that are readily taken up by the plants.
These earthworm casts are rich in organic matter and have high rates of mineralization that implicates a
greatly enhanced plant availability of nutrients, particularly ammonium and nitrates.
Earthworm
Different species of earthworms have quite different life histories and styles, occupying different
ecological niches and these have been formally classified into three major ecological categories, based
primarily on their feeding and burrowing strategies.
Epigaeic species are essentially litter dwellers; they live in organic horizons, in or near the surface litter
and feed primarily on coarse particulate organic matter, ingesting large amounts of undecomposed litter.
Species in this group include Lumbricusrubellus, Eisenia fetida, Eisenia andrei, Dendrobdenarubida,
Eudriluseugeniae, Perionyx excavatusand Eiseniellatetraedra.
Endogaeicearthworm species live deeper in the soil profile and feed primarily on both soil and associated
organic matter.
Species such as Alliobophoracaliginosa, A. Rosea and Octolasioncyaneum.
Anecic earthworm species live in more or less permanent vertical burrow systems which may extend
several meters into the soil profile.
Lumbricusterrestris, Aporrectodeatrapezoides and Allolobophora longa are included in this
ecological group.
Vermicomposting has various beneficial effects such as: Effects on soil
 It improves the physical structure of soil making soil friable and productive. Its create favourable
environment for plants root and help them to develop.
 It increases the organic matter content of soil and insure the continuity of biological activity.
 It addmicro organism to soil.
 It has 10-20 times higher microbial activity than in soil.
 It increases the capacity of soil to supply nutrients and heps in water conservation.
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 Humus present in vericompost improves cation exchange capacity of the soil by which the
availability of potassium, calcium, magnesium and other trace elements become easier.
 It contains valuable vitamins, enzyme and hormones like auxin, gibberellins etc.
 Effects on plant growth
 It enhances germination, plant-growth and crop yield. It also improves the quality and shelf life of
the produce.
 It improves growth of roots and its structure.
 It is rich in all essential plant nutrients on comparison to other organic manures.
 It increases the population of atmospheric nitrogen fixing bacteria.
 Continuous use of Vermicompost minimizes the incidence of pests and diseases if done year by
year.
 Effect on economy
 Conversion of bio-wastes reduces waste flow to landfills.
 Elimination of bio-wastes from the waste stream reduces contamination of another recyclable
collected in a single bin.
 Vermicompost is free flowing, easy to apply, handle and store and does not have bad odour.
 Create low-skill jobs at local level.
 Low capital investment and relatively simple technologies makes vermicomposting practical for
less developed agriculture regions.
 Lower expenditure on pollution control.
 It boosts the rural economy.
 Effect on environment
 Throw recycling waste on-site, it helps to close the metabolic gap.
 Production reduces greenhouse gas emission such as methane and nitric oxide.
 Vermicompost is made from refused wastes, cattle dung and crop residues, hence it reduces
foulness saves the environment.
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Care and Management of New Born Calf
Article id: 23101
Vinod Bhateshwar
Ph.D. Scholar, Department of Animal Husbandry & Dairying, Institute of Agricultural Sciences, Banaras
Hindu University, Varanasi - 221005 (U.P.) India
INTRODUCTION
Calves are the future stocks of the farm. The future of a stock depends upon the care and management of
the new born calves. Successful rearing of young calves particularly the female calves is the key to a
successful dairy enterprise. It is therefore important that they are reared economically to ensure early
maturity. Success of dairy project also depends upon fast rearing to a breedable age and with a minimum
mortality. Mortality of calves particularly in the first month should be kept below 5% by proper
management practices. Healthy calves with higher growth rate and low mortality rate are essential for
higher profitability of a dairy project. In the management of larger growing stock or milking cows,
management lapses can reduce growth rates or milk production, but even small mistakes with the very
young calf can cause calf mortality and reduced profitability.
Care of the new born calf:
Immediately after birth, any membrane or mucous adhering to the mouse, nostrils, eyes and ears of the
new born should be carefully removed to facilitate normal breathing. Use a clean dry cloth for this. In
dairy cattle a cow will lick her calf dry. Licking can be induced by sprinkling a little common salt on the
calf’s body. In total weaning, a calf should be thoroughly cleaned before shifting it to a warm, well
ventilated house. If the calf does not start breathing, artificial respiration should be used by pressing and
relaxing alternatively, the chest walls with hands. Disinfection of the navel cord is the next process. The
navel cord of the calf is tied 2.5 cm from its body and cut about 1 cm below the ligature. Apply antiseptics
to the stump for 2-3 days. A normal healthy calf gets up within 30 minute time. Weaker calves need
assistance.
Time of feeding colostrums:
The next important step to follow is to feed the Colostrum within 1hour of calving, the calf should be fed
with colostrum at the rate- 1/10th of body weight and buffalo calves at the rate -1/15th of body weight
.Colostrum feeding should be continued for the first 4 days of life. The calf needs 3-4 liters of colostrums
daily in 3 equal feeds. Colostrum also helps to eliminate the material accumulated in the digestive tract
before it was born. It acts as laxative and a disinfectant action on the bowels and it clears the meconium.
If meconium (first faecal matter) is not voided out, mild enema by dissolving soap in a liter of warm water
should be given.
Package of health management practices for calves:
Age/days Colostrum Treatment
1
2-2.5
Use of antibiotics and nutritional formula as
suggested by local veterinarian
1
Sealing navel vessel by ligating the navel cord
2
2.5
Vitamin A concentrate 1 ml vitablend or other similar
supplement
3
2.5
Piperazine adipate 1 g/4 g live weight
5
2.5
Piperazine adipate 1 g/4 g live weight
6-11
Suitable antibiotic for coccidiosis prevention

Preventive against
Calf scours
Navel ill
Night blindness
Ascariasis
Ascariasis
Coccidiosis
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Importance of colostrum feeding:
In cattle the antibodies (gamma globulins) are transferred from mother to the calf through colostrum.
These gamma globulins will be absorbed as such by the calf and will enter its system forming a
readymade antibody resistance system for the calf against all the disease producing agents and other
antigens the mother has had, encountered during its lifetime. This will protect the calf against diseases in
the early stages, until their own ‘antibody manufacturing system takes over. Thus, if colostrum is not fed,
the calves are denied antibody cover and, therefore, will remain susceptible to many diseases. Most
likely, they will perish due to some disease or the other. Artificial colostrum: In absence of colostrum and
fostering by other mother cows, artificial colostrum can be prepared.
Artificial colostrum ingredients:
Warm water
Raw egg (55g)
Castor oil
Vitamin A
Warm whole milk
Antibiotics

275 ml
one
3 ml
10000 IU
525 ml
80 mg

Weaning:
If weaning at birth is followed care should be taken to see that adequate colostrum is fed for the first 3-4
days. If weaning is practised 4 days after calving, then further ration has to be fed as per the schedule
described. Calf rearing system varies with the facilities available to farmers. They may be reared indoors
or outdoors or partly indoors and partly outdoors. Availability of quality fodder
Milk feeding of calves:
Calves are to be fed with milk @
 1/10th of body weight up to 4th weeks of age including the colostrums feeding from 0 – 5 days
 1/15th of body weight during 5th - 6th week and
 1/20th of body weight during 7 - 8th week.
The milk is to be warmed up to the body temp. Before feeding and should be discontinued after 8th
week. The calf starter provided at the rate of 300 gm per day starting from 2 nd week of age and increased
@ 200 gm / week. till it becomes 1.5 kg per calf per day. The green fodder fed ad lib starting from 2nd wk.
of age.
Milk feeding schedule:
Age
Whole Milk
Skim milk/butter milk
Concentrate Mixture (g)
th
0-5 days
1/10 of the body weight
Nil
Nil
(colostrum)
5-30 days
1/10th of the body weight
Nil
Nil
th
th
1-2 months 1/15 of the body weight 1/25 of the body weight
125
th
th
2-3 months 1/25 of the body weight 1/15 of the body weight
250
3-4 months
Nil
6.5 kg
650
4-5 months
Nil
6.5 kg
1000
5-6 months
Nil
5.0 kg
1500
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Feeding of milk replacer:
Milk replacer is a constituted feed through cheaper ingredients which resembles the biological and
chemical composition of milk. It is usually fed in gruel form. Feeding of milk replacer helps in reducing the
calf mortality, better growth and development of calves and in economical raising of calves. Milk can also
be substituted with milk replacer to make calf raising economical. Milk replacer resembles milk in
biochemical composition and saves cost of calf rearing. It contains minimum 22% crude protein and very
less fibre. The milk replacer is diluted with water.
Calf starter:
Calf starter has been evolved for use with limited whole milk. It is offered from 2nd week to 3 months of
age with the main aim for an early development of rumen. It is a solid feed mixture of grains, protein
feeds, minerals, vitamins and antibiotics. A good calf starter should be palatable enough, rich in energy
content (75% TDN) and should contain approximately about 24% protein and fibre less than 7 percent.
Antibiotics help in preventing calf scour.
Identification:
This is essential for good management, especially in breeding farms. The best method of permanent
identification is by tattooing the inside of the ear with indelible ink. Metal ear tags or button with letters
and numbers may be inserted in the ear as a means of identification.
Body weight:
Body weight of the calf is recorded on a balance along with length, breadth and height for the
computation of milk allowance. Well fed cross bred calves on an average should gain 400 grams a day or
2.5 to 3 kilograms per week..
Dehorning or disbudding:
Disbudding is carried out either by the use of hot iron, caustic sticks and electrical dehorning cone. Both
the buds are destroyed at the early age (within 3 to 10 days).
Feeding management:
Utensils in which whole milk or milk replacer is fed to calves, must be clean and should be cleaned after
each feeding. Severe digestive upsets can results from such contamination of the feeding parts. Either
the nipple pail or the open type bucket are satisfactory for feeding milk or milk replacer. It may take less
effort to teach a calf to nurse from a nipple pail than to drink from an open pail. Also, a rapid
consumption of milk from an open pail may at times cause digestive upsets. To teach a calf to drink from
an open pail, place your fingers in its mouth and after it starts to nurse lower its head into a pail of warm
milk or milk replacer. However, cold milk at 350 to 400F may cause calves to shiver and chill. At any rate,
calves should not be overfed.
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Source:
1. Handbook on Animal Husbandry, ICAR , New Delhi
2. A Textbook of Animal Husbandry, G. C. Banerjee
3. Livestock Production and Management, e-Course developed by TNAU (ICAR)
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NOVEL INSECTICIDES: IT’S PROSPECTIVE
Article id: 23102
Tanweer Alam1, Shivakumara M N1*, Veeresh kumar2
1
Department of Entomology, Dr. Rajendra Prasad Central Agricultural University, Pusa, Samastipur, Bihar848125
2
Senior Technical Officer, Tirhut College of Agriculture, Dholi-843121
INTRODUCTION: -Insecticides are biological poisons which are used in management of pest on crop
ecosystem, livestock management as well as public health. These are essential component of integrated
pest management programme and used when no effective alternative are available or not to keep pest
population from reaching damage levels. In India the estimated crop loss by this insect pest is around 2025%. Example: cotton- 30-50%, rice- 20-60%, vegetables- 15-40%, pulses- 20-75% and sugarcane – 1530% and consumption of total insecticide about 53% and per hectare consumption of insecticides are 0.6
(kg/ha). So use of insecticides usually, conventional insecticides are in the economic point of view, these
are high cost, harmful to natural ecosystem, and also human beings than novel insecticides, so use of
novel insecticides in pest management mostly prefer because of their unique mode of action and less
persistent to environment and its components.
Role of Novel Insecticides in Pest Management
 Novel insecticides usually greater specificity to target pests
 These insecticides have excellent efficiency at low dose
 Reduced impact on human health and process very low mammalian toxicity
 High level of selectivity
 Less persistence in environment
 Reduce effects on natural enemies than other broad spectrum insecticides
 secondary pest outbreaks and pesticide resistance are delayed by using this insecticides
These insecticides have more compatible with integrated pest management
Characteristics of ideal insecticides
 The insecticides must be broad spectrum of activity to kill the pest.
 Insecticides should be non toxic to mammals and plants.
 They must have a low production cost.
 Insecticide must be easily formulation.
 Less residues in food commodity.
 Compatible with the other pesticides.
 Insecticide should be non flammable and non corrosive action on metals.
 Insecticides should not be phytotoxic to crops on which it is used.
Classification of novel insecticides and its mode of action
No. of Class
of Examples
class
Insecticides
Insecticides
1.
Neonicotinoids
Imidacloprid,
Acetamiprid
Thiacloprid
2.
Phenyl pyrazole
Fipronil

of Mode of Action
Acts on post synaptic nicotinic acetylcholine
receptors.
Disrupts ‘CNS’ by blocking the passage of chloride
ions through GABA receptors & Glutamate- gated
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chloride channel.
It inhibits the flow of sodium into nerve cell.
(Sodium channel Blocker)
Disrupts the production of ATP.

3.

Oxadiazines

Indoxacarb

4.

Pyrrole

Chlorfenapyr

5.

Pyridine
Azomethines

Pymetrozine

6.

15.
16.

Pyridine
Flonicamide
Carboxamide
Tetronic
Acid Spiromesifen
Derivatives
Spirodiclofen
Tetramic
Acid Spirotetramat
Derivatives
Diamide
Flubendiamide
Chlorantraniliprol
Bacterial
Spinosad, Abamectin,
Fermentation
Emamectin benzoate
Product
Insect
Growth Buprofezin,
Regulators (IGR)
Novaluron,
Pyriproxyfen
Biocontrol Agents
Bt, NPV, GV, B.
bassiana
Dichloropropenyle Pyridalyl
Ethers
Formamidines
Amitraz,
Chlordimeform
Pyrazole
Tolfenpyrad,
Fenpyroximate
Thiourea
Difenthiuron

17.

Thiazolidines

Hexithiazox

Carbodiamide active form of difenthiuron acts as a
specific part energy producing enzyme in the
mitochondria, result in paralysis of pest after
contact with product.
Acts as a primary ovicide.

18.

Carbazate miticide

Bifenazate

Acts as a Neuroactive

7.
8.
9.
10.

11.

12.
13.
14.

Affects the nerves controlling the salivary pump of
insects and cause irreversible cessation of feeding
within a few hours after application, followed by
starvation and death.
Acts as a feeding depressant and modification of
feeding behavior leading to starvation.
Acts as a Lipid Biosynthesis inhibitors results
desiccation.
It Inhibits acetyl CoA carboxylase enzyme. This is
need for fatty acid biosynthesis.
It acts as a Ryanodine receptor modulator.
It alter the function of nicotinic acetylcholine
receptor and GABA gated ion channels.
Inhibiting chitin synthesis,
accelerating moulting process.

egg

production,

Bt- Stomach poison.
It selectively inhibits the protein synthesis.
Alpha 2-adrenoreceptor agonists and mono amino
oxidase enzyme inhibitors.
Chloride ions channel blockers

CONCLUSION: There is a lot of limitation is there for use of conventional insecticides like group of
organochlorines, organophosphates and pyrethroids they are highly persistent in environment, chances
of resistance development by insect, secondary pest outbreaks, irreversible inhibition of acetylcholine
enzyme , detrimental effect to the natural enemies, social insects, animal, birds, aquatic animals, along
with the residue of pesticides in food and feed cause human toxicity and health effect so, use of novel
insecticide is best solution for effective management of pest without harmful to natural ecosystem
because they exhibit unique mode of action and kill target pest.
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BIOLOGY OF FALL ARMYWORM (Spodoptera frugiperda)
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Tanweer Alam1, Shivakumara M N1*, Veeresh kumar2
1
Department of Entomology, Dr. Rajendra Prasad Central Agricultural University, Pusa, Samastipur, Bihar848125
2
Senior Technical Officer, Tirhut College of Agriculture, Dholi-843121
INTRODUCTION: - Fall armyworm, Spodopterafrugiperda (J.E. Smith) (Lepidoptera: Noctuidae), is one of
the economically important invasive polyphagous pest, which attacks maize and other graminaceous
crops throughout the year. It is native tropical and sub-tropical America. It occurs in several countries
such as Brazil, Argentina, USA, Africa and in India it is was first reported by Sharanabasappa and
Kalleshwaraswamy at Karnataka (2018). In addition to maize, it has also been reported to infest more
than 350 other plant species in 27 families which includes both crops and weed flora. Among them the
most preferred host plants are maize, rice, sorghum, sugarcane, cabbage, beet, groundnut, soybean,
onion, cotton, pasture grasses, millets, tomato, potato and weed like Bermuda grass. This pest completes
several overlapping generations in a year and therefore is capable of building populations at pestiferous
proportions in the place where it occurs.
Importance of study of biology of fall armyworm
The biological studies clearly demonstrated that the population introduced to India is performing
same biological parameters as that of then reports from America and Africa. The study clearly provides
basic information about the biology and external morphology of this recently invaded pest. Currently, the
pest is spread to entire maize growing area of south India, including Maharashtra. Further spreading may
occur as the pest is migratory. The lack of information on the dynamics of the pest would affect the
prediction of the population in other parts, although possibility of its spread through India cannot be
eliminated. The pest may shift to other hosts and survive in the absence of maize and maintain the
population in India throughout the year. Immediate focus of research could be on reproductive biology,
host preference and host plant resistance diapause, strains, natural enemies and migration.
BIOLOGY OF FALLARMYWORM (Spodopterafrugiperda, Lepidoptera: Noctuidae)
Egg stage: The adult gravid female moth laid eggs in clusters ranged from 150 to 200 on the lower or
upper surface of the maize leaf at the base of the plant and also in whorls. The adult female fecundity
ranges from 1000-1200 eggs in its life and usually eggs are 0.4 mm in diameter and o.3 mm in height and
the female adult moth covered a layer of scales on the egg mass and this gave moldy appearance. The
eggs were dorso-ventrally flattened, initially these were pale green for one day turned to golden
yellowish and ultimately turned to black colour before hatching. Incubation period ranged from 2-3 days.
Larval stage:First instar larvae were greenish with a black head, and turned greenish brown in the second
instar followed by third instar was brownish with three dorsal and lateral white lines followed by fourth to
the sixth instars were brownish black and had three white dorsal lines and a light lateral line. Black
tubercles were found dorsally on the body which bears spines. The frons had a white inverted “Y” line on
the front of the head and four black spots arranged in a square on the last abdominal segment and each
larva passed through six distinct instars over a period of 14 -19 days.
Damage symptoms of Fall Armyworm
The developing larvae eat different parts of the host plant, depending on the stage of crop. Larvae
hide in the funnel during the day but emerge at night to feed on the leaves. Young larvae usually feed on
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leaves, creating a characteristic “windowing” effect and moist sawdust-like frass near the funnel and
upper leaves. Early in the season, this feeding can kill the growing point, a symptom called 'dead heart' in
maize, which prevents cob formation. Larger larvae can act as cutworms by entirely sectioning the stem
base of maize seedlings and extent of damage depends on factors such as planting season, geographical
region, varieties and cultural practices inherent in and around the field. In young plants, the stem may be
cut. In older plants the larger larvae can bore into the developing reproductive structures, such as tassel,
cobs and reducing yield quantity and quality. Larvae stay inside the funnel and so are protected from
spray applications and predators.
Pupal stage: During the pre pupal period the full-grown larva stopped feeding, turned greenish and the
bright brown colour. Duration of the pupal period was about 9 to 12 days. Pupal sexing can be done by
looking at the genital opening. The distance between genital opening and anal slot can be used to
distinguish the female and male pupa. The distance between is more in case of female than the male.
Adult: Forewing of male is shaded with gray and brown, with triangular white patch at the apical region
and circular spot at the center of the wing. The forewings of females are uniform grayish brown to a fine
mottling of gray and brown. The hind wing is silver-white with a narrow dark border in both male and
female. Pre-oviposition, oviposition and post oviposition period ranged from 3 – 4 days, 2 – 3 days and 45 days, respectively. In captivity, each female laid 1000to 1200 eggs. The total life cycle of male and
female moth ranged from 32-43 and 34-46 days, respectively. The developing larvae eat different parts of
the host plant, depending on the stage of crop. Larvae hide in the funnel during the day but emerge at
night to feed on the leaves. Young larvae usually feed on leaves, creating a characteristic “windowing”
effect and moist sawdust-like frass near the funnel and upper leaves. Early in the season, this feeding can
kill the growing point, a symptom called 'dead heart' in maize, which prevents cob formation and adult
moth can flight 100km in one night, so moth can disperse various region in short interval of time.

338

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Recent strategies for management of major diseases of linseed
Article id: 23104
Gaurav Kumar Yadav
Ph.D. Research Scholar
Sardar Vallabhbhai Patel University of Agriculture and Technology,Meerut, Uttar Pradesh (India) – 250110
1. Rust
Rust of linseed (Linumusitatissimum) is a common disease of flax growing areas of the world. In
India flax is a major oilseed crop cultivated in almost all the states. The crop is generally cultivated during
October-April. The disease generally appears in February or later but has observed the disease in central
India in early November. Once the disease sets in a field, most of the linseed fields in the locality get
affected within no time. The disease is reported to be most important under cool and humid condition
causing lose up to 16-100 per cent in epidemic condition.
Symptoms
The leaves are the first to show the symptoms and gradually all the aerial parts of the plant get
infected. Large, orange coloured pustules generally appear on the leaves. Small pustules are initially
surrounded by chlorotic areas. Little necrosis of the leaves is at first observed but it grows, becomes more
general and the leaves prematurely die. The pustules appearing on the leaves are uredopustules
containing uredospores. It may also appear on stems.

Causal Organism:
The causal organism is Melampsoralini (Pers.) Lev. The pathogen belongs to the Phylum
Basidiomycotina, It is an autoecious and macrocyclic rust which produce all the spore forms. The
mycelium is septate and intercellular, branched and sub-epidermal. The bright orange colour uredia are
produced on leaves and stems, they are scattered or in groups.
Management
1. Early sowing.
2. Destroying and burning of infected plants.
3. Use of disease resistant vars. like Type 1, Jawahar 7, 552 and Himalini, NP (RR) 9, 10, 38, 56, 95,
218, 279B, 279K3, 368, 381, 389, 415.
4. Treatment of seed with Thiram 75% WS or Carbendazim 50% WP @ 2.5 gm/kg of seeds.
5. Spraying with Mancozeb 75% WP @ 2.5 gm/ lit or Hexaconazole 5% EC @1.5 ml/lit of water.
6. Avoidance of excessive nitrogenous manures is recommended.

2. Wilt
Wilt is one of the most serious diseases of linseed and has been reported from almost all the
linseed growing countries of the world. The first report of this disease was by Luggar (1890) from
Minnesota, USA. He observed that the disease was transmitted through straw of flax or water from
339

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

infested fields flowing through uninfected field. In India, the disease was first reported from Madhya
Pradesh in 1923. Since then, it has been found in other linseed growing areas of the country. Sattar and
Hafiz (1952) reported losses up to 80 percent under conditions favorable for wilt development.
Symptoms
The plants are attacked at all the stages of growth. The edges of infected cotyledons of very young
seedlings roll inwards and further growth of the plant ceases and seedlings die. Symptoms of Fusarium
diseases even on the same host vary, depending on the stage at which plant becomes infected and the
prevailing environmental conditions. Commonly observed symptoms produced by Fusarium
oxysporumare root rot, stem rot, sclerotium rot.
In the older plants, the leave shrivel, branches droop down and ultimately plant die, although they
remain standing. Sometimes stem of the affected plants turn brown on one side while the other side
remains still green. Leaves at ground level get constricted, gradually wither off and die out. Disease
appears as small, ill-defined, dark green or brownish spots on the leaves followed by drooping of the
upper portion of the plant and shriveling of the leaves ultimately causing death.

Causal organism
The disease is caused by the fungus Fusarium oxysporumf.sp. lini. The morphology of the fungus is
similar to the other Fusariam wilt. The mycelium is septate, branched, intra-cellular and develops into
stroma of various shades. The conidiophores are branched. They develop in sporodochia. Conidia are
hyaline and mostly 1-2 celled. Both micro as well as macro conidia are produced by the pathogen. Micro
conidia measure 4.8-14.4 × 2.2-4.8 μm and the macro conidia, 21.0-53.0 × 2.4-5.6 μm. Conidiophores are
short and branched and usually form in erumpent sporodochia, conidia are fusiform to falcate, 3-septate
and hyaline to light pink in mass, microconidia are not abundant.
Management
1. Deep ploughing during summer.
2. Adopting crop rotation for 2-3 years.
3. Soil solarization along with soil amendments with neem or mustard cake helps in reducing the
inoculum of fungus.
4. Seed treatment with bio-agents for seed treatment like Trichdermaharzianum and T. viride@ 5
g/kg of seed.
5. Growing resistant varieties viz. Kiran, Meera J-23, Surbhi, Janki, T- 397, Padmini, Rashmi etc.
6. Application of Zinc @ 10 Kg/ha is effective in reducing the wilt incidence.
3. Alternaria blight
Alternaria blight of linseed has assumed greater importance in different parts of country,
especially mid-eastern India. The first record was in Canada and in the UK. In the last few years, Alternaria
infection has been the main reason for the failure of the linseed seed. The disease cause up to 60 per cent
annual yield loss depending upon the severity..
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Symptoms
Symptoms of Alternaria blight were first appeared on lower leaves of linseed as black point that
gradually increased in size to become circular to oval or irregular in shape. Blighting of the leaves from
leaf margins was also observed. During severe infections, spots coalesced and covered the large area of
the leaves. The affected leaves ultimately get dried up and curled. Target board like spots was not
observed on the leaves of linseed, which is a typical characteristic of Alternaria leaf spot. Symptoms on
floral parts first appeared near the calyx on pedicel as minute dark brown spots. They enlarge, depend in
colour and spread all over passing into pedicel. The infected pods becomes distorted, blighted and
discolored. Sometime partially filled capsules have been observed in disease affected plant. Symptoms on
stem appeared as light brown linear spot with darker margin of varying size which later become more
linear and darker in colour.

Causal Organism
The disease is caused by Alternaria lini and A. linicola. The fungus belongs from Phylum
Ascomycota. The microscopic examination of infected leaves and capsules showed the presence of
septate hyphae, conidiophore, conidia and occasionally chlamydospores in the infected areas.
Microscopic examination of conidia at high magnification revealed that conidia had transverse and
longitudinal septa. Conidia of Alternaria spp. having long beak and one other species having no or small
beak were observed. Based on the morphology of the conidia, conidiophores, hyphae and patterns of
conidia production, fungal species associated with linseed leaves and capsules were identified as
Alternaria linicola Groves and Skolko and Alternaria lini Dey.
Management:
1. Early sowing.
2. Adopting crop rotation.
3. Seed treatment ST with Trichdermaviride @ 4 g/kg seed.
4. Foliar spray mancozeb @ 0.25% or propiconazole @ 0.2% as most effective and economical
for management of this disease.
5. Neem leaf extracts (5% w/v) sprays were also found significantly effective in controlling the
disease severity and enhancing the seed yield.
4. Powdery mildew
This disease was first reported in Western Canada in 1997. Powdery mildew has spread quickly
and its incidence and severity have sharply increased in Manitoba and Saskatchewan.
Symptoms:
The symptoms are characterized by a white powdery mass of mycelia that starts as small spots
and rapidly spreads to cover the entire leaf surface. Heavily infected leaves dry up wither and die. Early
infections of the disease may defoliate the linseed plant and reduce the yield and quality of seed.
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Causal organism
The causal agent is the fungus Oidiumlini, and little is known about the overwintering and host
range of this fungus in Western Canada. Early infections may cause severe defoliation of the flax plant
and reduce the yield and quality of seed. Some flax varieties are resistant to this disease.
Management
1. Use of resistant varieties the most economical.
2. Early seeding will reduce the impact of this disease on yield losses by avoiding the early infections
and buildup of epidemics.
3. Foliar application of sulfex @ 3 kg/ha in 1000 litres of water.
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BOTONICAL INSECTICIDES AND ITS IMPLICATIONS
Article id: 23105
Tanweer Alam1, Shivakumara M N1*, Veeresh kumar2
1
Department of Entomology, Dr. Rajendra Prasad Central Agricultural University, Pusa, Samastipur, Bihar848125
2
Senior Technical Officer, Tirhut College of Agriculture, Dholi-843121
INTRODUCTION: -Botanical insecticides are usually occurring in environment naturally and some are
extracted by using chemical, solvents or minerals. They play an important role in Integrated Pest
Management. They are available in nature so they referred as natural insecticides. Botanical insecticides
like azadiractin, NSKS and some leaf and seed extraction like neem, parthenium, calotropis, marigold,
cactus, pongamia, onion, garlic brew, citrus leaf and peal, etc., are nowadays commonly used by,
progressive farmers, for organic production of crops because it is cost effective, available cheaply in
nature, fetches more prices in market due less residue in it, preparation is easy and also they have
insecticidal property so they toxic to insect so used to control pest and diseases, so mostly these are
preferred in IPM practices and garden pest management.
Property of Botanical Insecticides
Botanical insecticides act quickly but degrade rapidly to sun light broad spectrum (non selective in
nature), do not persist in the environment and low mammalian toxicity. Products containing ingredients
derived from plants are considered pesticides but the quantity of toxic substance present in plant product
is less.
Examples of Botanical Insecticides and their mode of action
BOTONICAL
INSECTICIDES

ORAL LD50

DERMAL LD50

Symbol

Plant part used

MODE OF ACTION

Pyrethrins

1,200-1,500

>1,800

Caution

Flower-Chrysanthemum
cinerariaefolium

Rotenone

60-1,500

940-3,000

Caution

Sabadilla

4,000

disrupting the sodium
and potassium ion
exchange process
inhibitor of cellular
respiration
affect
nerve
cell
membrane action
stomach poison

Rootsof
Lonchocarpussps
Seeds
Schoenocaulonofficinale
Woody
stemsRyaniaspeciosa
Leaf
Nicotiana nerve toxin
tobacum
Seed- Azadirachtaindica Feeding deterrent,
Repellent,
ovipositional,
suppressant, sterilant.

Caution

Ryania

750-1,200

—
4,000

Nicotine

50-60

50

Neem

13,000

Caution
Danger
Caution

—

Factors affecting use of botanical insecticides
 Availability of raw material for preparation of botanicals.
 Use of plant parts, species, solvent. Example: - root, stem, leaf, flower, seed etc.
 Degradation of active bio compound.
343

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317



Volume 2 – Issue 3 – March 2020

Market opportunities for botanical insecticides
Weather condition, time of application, dose, formulation etc.

Positive implication on use of botanical insecticides
 Plant extracts on legume crop increase yields and the regulating ecosystem by regulating natural
enemies.
 These botanical insecticides involved in delaying mineralization of urea fertilization and maintain
nitrogen level in a less leachable, so plants can use nitrogen for long time. Example: Pyrethrin and
Neemix-4E.
 These are safe for use and overall socio-economic in nature.
 These insecticides are more important because they mostly used in preventing the development of
insecticide resistance due to the usual presence of several bio-active compounds.
 These are low persistence in the environment and low cost of use, available cheaply, particularly for
smallholder farmers with less cost.
 Consumers and policy makers are demanding botanical insecticides by reduced synthetic insecticides
in food production because these are safer than synthetic insecticides.
 Pollination and natural pest regulation by arthropods are adversely affected by the use of synthetic
pesticides which imbalance the natural ecosystem and food chain in ecosystem due their broad and
narrow spectrum nature and also their different mode of action but it is not occurs in botanical
insecticide due to their rapid degradation.
 These insecticides not phytotoxic in nature.
Negative implication on use of botonical insecticides
 Botanical insecticides effect the honeybee’s larval growth and development, impairs the reproductive
behaviors due to their toxicity (acute) effect and sub lethal effects on bee.
Examples: Citronella oil, eucalyptus oil, garlic extract, neem oil, and rotenone.
 These insecticides usually broad-spectrum, non-selective nature so they can affects many non-target
insects. Example: - Social insects.
 Pyrethrins and Neemix-4E botanical insecticide application on plants and soil affects the soil
microorganisms and because soil microorganism activities important to soil fertility.
 Botanicals usually variable efficacy in nature, less toxic, less persistent against target insect pest due
to their rapid degradation of bio active compound. Example: - botanicals insecticides are degrade fast
when exposed to light called photo degradation.
 Plant extracts washing off easily when rains.
 Also selectivity and safety of natural insecticides not absolute and some botanical insecticides are
toxic and induce adverse effects to experimental animals (mammals).
 These insecticides can induce hepatotoxicity, renal toxicity, hematotoxicity, reproductive toxicity,
neurotoxicity, mutagenicity, genotoxicity, carcinogenicity and oxidative stress due to presence of
biological compounds, minerals and chemicals and plant products are highly toxic and some are
unlikely toxic in nature.
CONCLUSION: - Even though botanical insecticides are less effective than synthetic insecticides but in the
economic point of view, health safety of human beings and animals, conservation of natural enemies and
maintain natural balance in ecosystem, botanical insecticides plays a crucial role and also these are
important component of integrated pest management.
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Remote sensing and image analysis in Plant Pathology
Article id: 23106
Gayatri J. Goswami
Department of Plant Pathology, Junagadh Agricultural University, Junagadh.
INTRODUCTION
• Plant succumb to various non-infectious and infectious diseases when abiotic and biotic factors
adversely affects its growth and development respectively.
• These diseases are expressed in many ways,
1. Problem in water supply.2.Impede photosynthesis.
3. Reduce evapotranspiration. 4. Increase leaf surface temperature.
 Other induce morphological changes such as,
• Leaf curling,Change in leaf angle, Wilting or stunting, Chlorosis, Necrosi, Premature abscission
of plant parts.
• Detection and Rapid accurate quantification of such symptoms are difficult.
• Remote sensing is means of detecting and assessing changes in plants and canopies.
What is remote sensing?
Acquiring information about an object without touching it.Remote sensing has been in existence
since 1858 with advent of balloon photography.
Basic components of remote sensing…
• The source, The sensor, The sensing

Fig 1: Principle of remote sensing

1. Visual disease assessment
• Our visual system is good example of remote sensing.
• We acquire, analyze, enhance and store images.
• Trained person can give accurate percentage of diseased affected field.
Methods of visual disease assessment
 Method which follow Webber-Fechner law (visual acuity is proportional to logarithm of intensity
of the stimulus) (non -linear method).
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 Method based on stimuli and perception (linear -method).
Disease index - Provisional scale may be recalculated to percent severity.
Factor affecting visual disease assessment.
• Unsuitable illumination in color and intensity.
• Background colour.
• Tiredness & Lack of concentration.
• Visual interference.

Fig 2: Assessment of soybean rust (Phakosporapachyrhizi) severity. Percent of diseased leaf area indicated using a non-linear
scale having unequal interval.

2. Instrumental remote sensing
• Remote sensing is involve instruments that measure electromagnetic radiation reflected or
emitted from an object.
What is electromagnetic spectrum?
 Energy from sunlight is called electromagnetic spectrum.
 Remote sensing instruments can record radiation in variouspartsof electromagnetic spectrum.
Vegetationindex: The comparison of the reflectance values at different wavelengths, called a vegetative
index.
Different vegetation index used for vegetation study
• Most commonly used vegetation index is NDVi.
1. Transformed vegetation index (TVi).
2. Perpendicular vegetation index (PVi).
3. Soil adjusted vegetation index (SAVi).
4. Transformed soil-adjusted vegetation index (TSAVi).
5. Modified soil adjusted vegetation index (MSAVi).
6. Weighted NDVi (WNDVi).
7. Green vegetation index (GVi).
8. Normalized pigment chlorophyll index (NPCi).
9. Physiological reflectance index (PRi).

Close range
photogrammet
ry

Low altitude Air
craft
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High altitude air craft
Fig 3: Remote sensing instruments

3. Aerial photography
• Aerial photography was first time used in 1920 to survey the Phymatotrichumrootrotofcottonin
the Blackland region of Texas.
• 1930s IR plate films were used for virus disease study.
• During 2nd world war aerial photography were used to detect Camouflage.
Advantages of aerial photography
1. It reveals pattern of disease incidence, intensity and development which can’t be seen well from
ground.
2. It makes possible study on an extensive of the disease where it actually occurs in field.
3. It frequently pose questions for ground investigation.

Cessna 206 aircraftBottomview of MS4100 multi-spectral camera
4. Ratdiometry
Satellites-borne and aerial radiometry
• Commercial (remote sensing)RS satellites have been orbiting the earth since 1972 with the launch of
LandSat-1 and it was succeeded by LandSat-2, 3, 4, 5, 6 and 7.
• European SPOT series of satellite is good example of RS satellite.
• The launch of IKONOS in 1999 has lead the way for new generation of high spatial (ground) resolution
satellites such as Quickbird.
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Fig 4: Types of satellite orbit

Geostationary orbitsNear polar orbits
5. Remote sensing using laser induced fluorescence
Components of fluorescence imaging
Irradiation light source, Detector(s), Image acquisition and data handling routine, Image
processing.

Fig 5: General scheme of a fluorescence and reflectance imaging setup.

Light sources homogeneously illuminating the sample are used for fluorescence excitation and for
reflectance measurements. The images are acquired by a camera. The image acquisition, including the
control of the camera and of the light source, as well as the image processing is carried out by dedicated
software on a computer.
6. RADAR and microwave remote sensing
RADAR isremote detection system used to locate and identify objects.
Main components of RADAR
 A transmitter.
 An antennae.
 A receiver.
 A display.
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Fig 6: Synthetic aperture RADAR

CONCLUSION
Remote sensing comprises several non-destructive methods to acquire and analyse spectral properties of
vegetation from various distances, ranging from satellites to ground-based platforms. Multispectral
imaging allows non-destructive analyses of plants, pathogens, and plant diseases to be made down to
microscopic and ultramicroscopic levels. Techniques and methods of multispectral radiometry,
photography, radar and microwave remote sensing, analysis have a great potential in phytopathology and
phytopathometry.
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Malnutrition will be away from biofortification
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The lack of micronutrients affects the body in various ways, in other words malnutrition is also
what is due to the lack of nutrients in our daily diet. Malnutrition also hinders the development of human
capacity, along with it. It also prevents the economic and social development of women and children
especially in the country. Humans need at least 22 mineral elements for their health. It can be supplied by
suitable diet. Although it has been estimated that 60 percent of the world's 60 billion people have a
shortage of iron, more than 30 percent of Zn decrease in iodine (30 percent) and 15 percent of population
in selenium ( Se) is lacking. Diet Diversification Mineral supplementation can be addressed through
mineral concentration in food biofortification and food crops.
However, the strategy to increase dietary diversification, mineral supplement and food
biofortification has not always been successful. For this reason, the biofortification of crops is supported
as an immediate strategy through the use of mineral fertilizers with the ability to acquire mineral
elements, not only to increase the mineral concentration of food crops but also to produce less fertile
soil. It has more importance for improving.
Micro nutrient malnutrition results:
1. High morbidity
3. Less cognitive ability
5. Under development

2. High death rate
4. Working capacity
6. Decrease of capacity

Potential solutions for the lack of micronutrients:
Micro malnutrition can be reduced in food through variations, supplementation, afforestation or
biofortification. The following proposals from the ten strategies have been suggested to have a major
role.
Supplementation: The oral administration of microbial nutrients in the form of pills or syrup is called
supplement.
Fortification: The food is known as increasing the amount of nutrients in the food during processing.
Biofortification: The term biofortification has been adopted by CIAAT, Columbia in January 2001, which is
based on the aspect of plant reproduction strategy for microbial enrichment during the meeting of IMI
representatives at the initiative of the Bill & Melinda Gates Foundation.
Agronomic Approach: With NPK fertilizers, micronutrient fertilizers can be easily given to plants in
available forms which are taken inside the plant roots and finally stored in the grain.
Transgenic Approach: Mineral element in biofortification through genetic engineering involves the genes
responsible for detecting binding proteins, the need to be responsible for the expression of storage
proteins or the elements and proteins responsible for the expression of other proteins such as That is to
suppress some antinuclear agents such as fatigue. For example, there are golden rice.
Breeding approach: There are many genetic variability in crops. By checking germplasm and varieties for
microbial nutrients, those lines (which exhibit the more subtle nutrients) can be used to move forward
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through simple crossing or reproduction in elite lines through genetic enhancement. For example, quality
protein is corn and Bt brinjal.
Three key points for the success of biofortification:
 Successful plant breeding in combination with high yield and profitability, high nutrient density.
 Deterrent effect in respect of human subjects in respect to biofortified varieties. Thus adequate
nutrients should be kept in the processing of cooking and these nutrients should be adequately bioavailable.
 Acquire it by the target groups by farmers and consumers.
Biofortification:
The technique in biofortification can extend the range of micro nutrients available especially in
poor rural areas for malnourished population, where industrial structure and educational efforts are
lacking or difficult to implement. Indeed, despite many efforts to deal with the lack of vitamins and
minerals through supplemental, industrial industrialization or dietary diversification, the deficiency in two
billion people is widespread.
This is especially the case in the developing areas, where monotonous diet, mainly or completely
combined with main crops, provides daily calorie intake of the population. Here biofortified crops can
play an important alternative, agricultural-based strategy to reduce the burden of micro nutrients
malnutrition.
Bifortification is the promotion of staple harvest micronutrient content through the use of
conventional reproduction (with the biotechnology approach or without crop, mapping and markersupported reproduction) or metabolic engineering.
Achievements of Indian Council of Agricultural Research:
Rice:
(1) CR Dhan 310 (Pure line variety)- Contains 10.3% protein in polished grain as compared to 7.0-8.0% in
popular varieties.
(2) DRR Dhan 45 (Pure line variety)- High in zinc content (22.6 ppm) in polished grains in comparison to
12.0-16.0 ppm in popular varieties.
Wheat:
(1) WB 02 (Pure line variety)- Rich in zinc (42.0 ppm) and iron (40.0 ppm) in comparison to 32.0 ppm zinc
and 28.0-32.0 ppm iron in popular varieties.
(2) HPBW 01 (Pure line variety)- Contains high iron (40.0 ppm) and zinc (40.6 ppm) in comparison to 28.032.0 ppm iron and 32.0 ppm zinc in popular varieties.
Maize:
(1)Pusa Vivek QPM9 Improved(Hybrid)- High provitamin-A (8.15 ppm), lysine (2.67%) and tryptophan
(0.74%) as compared to 1.0-2.0 ppm provitamin-A, 1.5-2.0% lysine and 0.3-0.4% tryptophan content
in popular hybrids.
(2) Pusa HM4 Improved (Hybrid)- Contains 0.91% tryptophan and 3.62% lysine which is significantly
higher than popular hybrids (0.3- 0.4% tryptophan and 1.5-2.0% lysine).
(3) Pusa HM9 Improved (Hybrid)- Contains 0.68% tryptophan and 2.97% lysine compared to 0.3-0.4%
tryptophan and 1.5-2.0% lysine in popular hybrids.
Pearl millet:
(1) HHB 299 (Hybrid)- High iron (73.0 ppm) and zinc (41.0 ppm) as compared to 45.0-50.0 ppm iron and
30.0-35.0 ppm zinc in popular varieties/hybrids.
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(2) AHB 1200 (Hybrid)- Rich in iron (73.0 ppm) in comparison to 45.0-50.0 ppm in popular
varieties/hybrids.
Lentil:
(1) PusaAgeti Masoor (Pure line variety)- Contains 65.0 ppm iron as compared to 55.0 ppm iron in
popular varieties
Mustard:
(1) Pusa Mustard 30 (Pure line variety)- Containslowerucicacid(<2.0%)inoilascompared to>40% erucic
acid in popularvarieties.
(2) Pusa Double Zero Mustard 31(Pure line variety)- Low erucic acid (<2.0%) in oil and glucosinolates
(<30.0 ppm) in seed meal as compared to >40.0% erucic acid and >120.0 ppm glucosinolates in
popular varieties.
Cauliflower:
(1) Pusa Beta Kesari 1- Contains
high β-carotene
(8.0-10.0 ppm) in comparison to negligible βcarotene content in popular varieties.
Potato:
(1) Bhu Sona High β-carotene (14.0 mg/100 g) content as compared to 2.0-3.0 mg/100 g β- carotene in
popular varieties.
Sweet Potato:
(1) Bhu Krishna- Anthocyanin90.0 mg/100g
Benefits of Biofortification:
 Removal of malnutrition in rural areas
 Low price availability
 Continuity
Drawbacks of Biofortification:
 Different effects in lifecycle
 Timeline in adoption based on initial results
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INTRODUCTION
Seed quality is the key factor regulating the establishment of any crop and is of immense
importance. It bears the highest priority for high-value, low-volume crops such as vegetables and highvolume low-value crops in general for increased production as well as productivity. On the other hand,
seed enhancement can be described as post-harvest treatments that improve germination and seedling
growth or encourage the smooth delivery of seeds and other inputs / materials needed when sowing.
Many techniques have been employed to ensure the improvement of seed quality, such as seed pelleting,
coating, coloring, priming in various crops and most have been found to have considerable commercial
application. Among them, seed priming is a pre-sowing method to improve germination in order to
reduce the time from sowing to emergence, thus improving the uniformity of the emergence
(Brocklehurst and Dearman, 1983). It is based on the principle of regulated imbibitions. This technique is
a treatment that applied before germination in a specific environment where seeds are partially hydrated
to a point where germination processes start but there is no radical emergence Seed priming has been
used to improve germination, reduce seedling emergence time (Gupta et al., 2008), improve stand
establishment and yield. Under adverse conditions, it is the best solution to counter germination-related
problems. It can increase the rate and percentage of germination and seedling emergence under a wide
range of environmental conditions to ensure proper stand establishment. Seed quality enhancement
through priming is affected by certain factors such as plant species, water potential form priming factor,
priming duration, temperature, vigor and seed primed storage condition (Mubsharet al., 2006). The
present article is an attempt to summarize and assess the prospects of priming and their role to improve
seed quality of vegetables.
Effect of seed priming on vegetable seed quality
The beneficial effects of priming for many vegetable crops have been confirmed. From the
literature, seed priming increased germination, vigour and quality of various vegetable crops, including
carrot (Yamnaz, 1994; Peluzioet al., 1999), bitter gourd (Thirusenduraselvi and Jerlin, 2009), cucumber
(Lima and Filho, 2010), tomato (Nagarajan and Pandita, 2001), radish (Srinivasan and Saxena, 2001),
spinach (Chen et al., 2010).
It has been reported that hydration-dehydration treatment improved germination capacity of
slightly deteriorated seeds in tomato, chilli and onion. They also observed significant enhancement in
germination and seedling growth when these seeds were treated with PEG -1.20 MPa (Jagadish et
al.,1994). In carrot seed, it was observed that osmotic potential reduction in association with higher
priming duration decreased germination rate (Peluzioet al., 1999). Further carrot seeds subjected to
different PEG treatments were assessed to determine the appropriate concentration, treatment
temperature, and the duration of priming time. For this purpose, carrot seeds were primed at 15°C and
20°C for 5, 10, and 20 days in PEG-6000 solutions having osmotic potentials of -5 and -10 bar. Primed
seeds were germinated and observed at 3-day intervals. According to the results, the germination and
emergence rate were increased in all pre-sowing PEG-6000 treatments. Amongst all the treatments, the
PEG -5 bar at 15ºC for 10 days increased germination, emergence rate and time for carrot seeds (Yamnaz,
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1994).Thirusenduraselvi and Jerlin, (2009) primed bitter gourd (cv. Co-1) seeds with polyethylene glycol
(PEG) 6000 at -1.1 MPa and -1.5 MPa for 2, 4, 6, 8 and 10 days followed by sowing the seed either wet or
dry. It was observed that priming seeds with PEG 6000 at -1.5 MPa for 6 days recorded maximum shoot
and root growth.Lima and Filho, (2010) studied the effect of seed priming on seedling emergence in
cucumber. Two varieties of cucumber namely Safira and Joia were subjected to osmopriming at -0.1 and 0.2 MPa. It was reported that seeds osmocodotioned in PEG 6000 -0.2 MPa solutions significantly
promoted initial seedling growth.Nagarajan and Pandita, (2001) studied the effect of osmoconditioning
and ageing in four tomato cvs. Pusa Ruby, Pusa Sheetal, Pusa Gaurav and S-120. Seeds were osmoprimed
with PEG 6000 -1.0 MPa at 400C for 6 days. It was observed that seeds osmoprimed with PEG 6000
improved germination over the aged seeds. They also reported that osmopriming can delay the onset of
deterioration caused by accelerated ageing.Radish cv. Chinese Pink Seeds were primed with PEG 6000 (0.75 MPa) for 72 hours at 200C, dried back and stored for 10 months. It was reported that seed priming
increased the germination (Srinivasan and Saxena, 2001). Spinach cv. Bloomsdale seeds were primed with
PEG 8000 (-0.4, -0.6, -0.8, -1.0 and -1.2 MPa) at 10, 15 and 200C for 4, 6, 8 and 10 days in darkness.
Primed seeds were tested at sub-optimal (50C) and superoptimal (200C) temperature. It was found that
seed priming with -0.6 MPa at 150C for 8 days produced the best results in terms of germination
performance at 5 and 200C and water stress of -0.8 and -1.2 MPa (Chen et al.,2010).
CONCLUSION
A lot of work has been done on seed priming and the findings of these studies clearly indicate the value of
priming in many vegetable crops in order to get a good crop stand. In future, research needs to be
optimized regarding the standardized concentration of priming agents and priming duration vis-a- vis
crop.
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INTRODUCTION
Insect traps are used to monitor or directly reduce populations of insectsor other arthropods, by trapping
individuals and killing them. Traps operate on two main principles: mechanical collection and attraction.
Insects are trapped when their movement in the air or on the ground is mechanically intercepted and
they are restrained, dead or alive. These traps operate passively, by catching randomly moving insects, or
actively, by attracting insects to them by means of baits, lures, lights, colours or shapes. Many traps use a
combination of these factors.

Flight intercept traps
A flight interception trap (FIT), also known as a barrier trap, is simply some kind of barrier, such as
a piece of screen extended between two poles or trees, that insects fly into, where upon they fall into a
pan or container of some type filled partially with a preservative. It is especially well-suited for
collecting beetles.
Malaise traps
A malaise trap is a large, tent-like structure used for trapping, killing, and preserving flying insects,
particularly hymenoptera and diptera. The trap is made of a material such as terylene netting and can be
various colours. Insects fly into the tent wall and are funnelled into a collecting vessel attached to highest
point. Many versions of the malaise trap are used, but the basic structure consists of a tent with a large
opening at the bottom for insects to fly into and a tall central wall that directs the flying insects upwards
to a cylinder containing a killing agent.
Window traps
Window traps catch insects that drop upon hitting a barrier, and are especially useful for the
collection of beetles and other heavy bodied insects. They consist of a “window” of glass, clear plastic or
fine black mesh, below which there is a trough containing collecting liquid into which the insects fall.
Specimen should be removed at least once a week.
Tent traps
A tent trapis approximately 2 m and 1.5 m high, and held up by four corner posts. It has only three
sides and a flat roof. It can be made of cheese cloth, or the two opposing sides and roof can be made of
black plastic and the back of clear plastic. The trap should be erected in a suitable flyway with the clear
plastic back towards the sun or lighter area. Insects caught in this trap can be hand collected from the
cheese cloth or clear plastic at regular intervals.
Suction traps
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A very different form of intercept trap is the suction trap,where insects flying across the face of
the trapare “intercepted” by suction and drawn down intothe trap.
Pitfall traps
Sinking a container into the ground so that its upper rim is level with the soil surface creates a
pitfalltrap. Insects walking on the surface will fall into the container, in which there is collecting liquid.
Baits and lures
Some insects are attracted to certain baits, lures or deliberately constructed nesting sites, and
traps can take advantage of this. Baits range from rotting meat, carrion, dung and live animals, to
fermented fruits and sugars.
Aerial bait trap
An aerial bait trap, originally designed to catch blowflies, consists of two plastic, screw-topped jars
fastened together, top to top, with a gauze cone attached between them leading to the upper jar. Insects
are attracted to the bait and enter the trap through the slots. When trying to leave, they enter the upper
jar and are trapped. The trap should be cleared daily.
Aerial cone trap
An aerial cone trapconsists of a strong conical wire frame with rigid tubing attached to its top.
Normally, this trap would be hung in a suitable position some 1-1.5m from the ground, however, it can be
fitted with legs and placed over a pitfall trap so that both flying and crawling insects attracted to the bait
will be collected. It may also be placed directly on the ground and used as an emergence trap.
Pheromone trap
Pheromones are sex attractants which attract only males of various species of insects. Pheromone
traps are often used to catch certain species of insects and in these traps a pheromone attractant is used
to lure insects. Once attracted, a sticky board or catching bucket captures the insect. Sex pheromones and
aggregating pheromones are the most common types used.
Probe trap
The adults of many insects which pupate in the soil can be trapped by using suitable covers over
the ground. A wooden frame covered with wire mesh covering and shaped like a house roof is placed in
soil surface. Emerging insects are collected in a plastic beaker fixed at the top of the frame.
Lures
The practice of sugaring or attracting insects to sweet fermenting solutions, Ex.10% Port wine,
15% brown sugar in 75% water.
Light traps and sheets
Many night-flying insects are attracted to light, which has led to the design of different kinds
oflight traps. Some have been designed to catch specific groups of insects or exclude groups.
Robinson trap
The most popular light trap for general collecting is based on the Robinson trap, powered by 240 V
125 W, high pressure mercury vapour lamps, with clear glass envelopes that emit light in a complete
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hemisphere. The lamp should be mounted level with the top of a large funnel and have four radiating
vanes around it.
New Jersey trap
The New Jersey trapis used for collecting small insects, such as mosquitoes and biting midges. It
has an opaque roof and mesh around the light, between the roof and the rim of a fine mesh funnel, to
prevent larger insects gaining entry. It is fitted with an electric fan below the light so that insects attracted
to the light are sucked into the killing bottle below.
Light sheets
A light sheetallows the collector to select and catch only those specimens required. This consists
of a white sheet suspended on a rod with a lamp in front and above it. The rod can be hung from a tree
branch or supported on a pole, with the light slightly above eye level. The lower half of the sheet can be
draped over a table for more convenient collecting, or spread on the ground where it will attract both
flying and non-flying insects.
Coloured trays
Bright yellow plastic trays partially filled with collecting liquid can be used to collect aphids, many
small wasps, and other insects. Other colours can be used: blue, white, red, green and even black have
been effective in catching various insects.
Silhouettes
While some insects are attracted to colour, others are attracted to silhouettesor dark objects.
Biting flies, such as tabanids (Tabanidae), are attracted to the matt black ball in the Manitoba trap
similarly, blackflies (Simuliidae) are attracted to a black box.
Aquatic traps
Aquatic insects can be trapped in much the same way as those flying or crawling. An easily
constructed aquatic trapcan be made from a rectangular plastic screw topped jar. A hole is cut in the lid
and a gauze cone with a small aperture is fastened within the jar by the lid. Another hole is cut in one side
(the “top” when floating) close to the bottom of the jar and covered with gauze mesh for ventilation.
Funnels
Extraction funnelsare one of the most useful devices for extracting arthropods from leaf litter,
debris, rotten logs, fungi, moss, flowers and other discrete habitats.
a. Berleses funnelsare used for extracting arthropods from soil and litter samples. They work on the
principle that insects and other arthropods that normally live in soil and litter will respond
negatively to light. Therefore, a light source is used to force the arthropods to move downward,
where they will fall into a funnel and then into a container of ethanol. It performed poorly
compared with tullgren s funnel, which used a closed cold funnel with heat and light projected
from above. This is the funnel now used extensively.
b. Tullgren funnel consists of a large, metal funnel leading to a collecting jar beneath. A collar is
fastened to the rim of the funnel and within this collar is a tray on legs with a perforated metal or
mesh base, in which the sample is placed. A fiber cement lid with a central gauze-covered
ventilation hole rests on top of the collar. Fastened below the lid are four 25 W light globes. These
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lights repel insects, driving them lower into the sample, and provide sufficient heat to dry the
sample out slowly from the top.
c. Winkler funnelworks on a different principle from the tullgren funnel. Insects in leaf litter or
similar debris move quickly to find a new place to shelter after they have been disturbed, and this
apparatus takes advantage of this by dividing the samples into small mesh bags that are disturbed
regularly. This funnel consists of a wire top frame supported from each corner by cords to a
central support.
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In the article entitled “Minor fruits of Assam” an attempt is made to give a quick glimpse to the minor
fruits that are grown in Assam. These fruits have many fold advantages to the people of Assam. They are
nutritionally beneficial and have several health promoting factors. However in spite of it being
nutritionally rich source, these fruits are not widely cultivated and marketed mainly due to limited
knowledge regarding its usefulness among rural mass. This calls for increasing awareness among local
people regarding market potential and health promoting role of these fruits. Value addition of these fruits
can be an added advantage in improving flavour, taste, aroma, convenience as well as shelf life of these
products.
INTRODUTION
Assam (89°50/ E to 96°10/ E and 24°30/ N to 28°10/ N), a state of North East India is a hot spot with many
endemic plant and animals. It is a home to many plant species that includes fruits, many of which are still
grown in wild and semi-wild region. The state is endowed with a rich diversity of fruits, among which a
large number are the indigenous and underutilized fruits which are used mostly by local inhabitants of the
region. These fruits are also called minor fruits since they are not extensively cultivated and their usage is
limited only to regional markets. There are several varieties of indigenous fruits that remains
underutilized and underexploited due to limited knowledge relating to their potential benefits in terms of
their market demand and nutritive value. Some of the important minor fruits cultivated in this region are
Bael (Aegelemarmelos), Kordoi (Averrhoa carambola), Amlokhi (Phullanthusemblica), Amora
(Spondiusmangifera), Leteku
(Baccureasapida), Kathal (Artocarpusheterophyllus), Outenga
(Dilleniaindica), Ponial (Flacourtiajangomos), Silikha (Terminalia chebula), Leteku (Baccaureasapida),
Mirikatenga (Parameriapolyneura), Naga tenga (RhusSemialata), Bogi Jamun (Syzygium jambos), Karonda
(Carissa carandas), Jamun (Syzgiiumcumini) etc.
NUTRITIONAL VALUE OF MINOR FRUITS
Minor fruits have fairly high nutritive value with potential to combat malnutrition more particularly the
deficiency of micronutrients. These underutilized fruits are an important source of vitamins (Vitamin C,
Vitamin A, Vitamin B1, B2, B3, B6 and folacin), minerals (zinc, calcium, potassium and phosphorus), protein,
and dietary fibre (Wargovich, 2000). Since time immemorial, they have performed important role in
supplementing diet of people (Pal et al., 2019). They are also rich in antioxidants and polyphenols which
make them protective in nature. Most of these underutilized fruits have medicinal value and are used
popularly in various indigenous system of medicine like Unni, Ayurveda and Homeopathy. Consumption
of these fruits are believed to be helpful in preventing several non-communicable disease such as
cardiovascular disease, type 2 diabetes and some cancer (Ganry, 2006). These fruits are believed to have
several medicinal properties and are used widely by local people to cure certain diseases. Bael which is
available during the period of february to april are believed to be beneficial during stomach problem and
constipation, Silikha is another minor fruit consumed either in fresh or dried form after meal to aid
digestion (Brahma et al., 2013). Amlokhiis widely used in chyavanpras and are said to prevent hemorrage,
diarrhea, dysentery, anemia and urinary problems. Amora is suggested during dysentery, vomiting,
indigestion; Jamun are protective against diarrhoea, diabetes, stomach ache and its seed powder cures
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ring worm. Amlokhiis a rich source of some of the bioactive compounds such as Kaempherol, quercetin,
rutin and phyllemblin; Carambola contains oxalic acids; Bael is rich in marmelosin and Poniol are rich in
lutein and zeaxanthin (Baruaet al., 2019).
ECONOMIC VALUE OF MINOR FRUITS
Minor fruits, being nutritionally rich with potential health benefits are of great economic importance.
Many of these fruits have a great potential for commercial cultivation. As compared to major fruits they
are cheaper and thus can be widely cultivated and utilized as a source of food material for an ever
increasing population to ensure livelihood security of rural communities. Today around hundreds of
millions of people, more particularly those residing in developing countries derive a subsistence part of
their income from these fruits (Schippmannetal.,2002). However these products have less market value
compared to the major fruits. Value addition of these fruits for exploiting their nutritional and medicinal
properties is a long term strategy. The market value of these fruits can be alleviated by value addition of
these fruits which involves transformation of a product from its original state to a more valuable form.
Value addition effectively improves the flavour, taste, aroma and shelf life of the products. In addition, it
also improves the nutritional value of the product, thereby promoting the health and nutritional status of
people consuming these fruits. These fruits can serve as an essential ingredients for processing industries
to produce several processed foods such as jam, ready to serve fruit drinks, chutney, candies, pickles,
squash, fruit concentrate etc. (Singh et al., 2008).
CONCLUSION
Assam, blessed with rich diversity of plants is a land of varied underutilized fruits, the benefits of which
still remains unexploited. These fruits being nutritionally rich can be utilized by the rural mass to improve
their health and nutritional status. They have tremendous potentialities in curing several ailments.
However the local masses are not much aware of their potential health benefits and their commercial
importance. A joined effort can be made by several government and non-government organizations to
popularise these fruits so that they can be exploited for livelihood and economic security of poor people
of the region. The economic value of these products can be improved to a greater extent by value
addition of these less known fruits by application of appropriate processing techniques to produce
products with improved sensory and nutritional characteristics.
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Crop production and health in organic farming system are attained through a combination of structural
factors and tactical management components to ensure products of sufficient quality and quantity for
human and livestock consumption. Organic methods can increase farm productivity, repair decades of
environmental damage and knit small farm families into more sustainable distribution networks
leading to improved food security if they organize themselves in production, certification and
marketing. Many farms in both developed and developing countries implement organic practices but
are not certified organic. However, growers are increasingly turning to certified organic farming
systems as a way to provide verification of production methods, decrease reliance on nonrenewable
resources, capture high value markets and premium prices, and boost farm income. However, organic
farming must be adopted with a caution, so that the nation’s food security is not compromised. Since
the science of organic farming cannot compete with the already available science & technology of
resource intensive agriculture, areas where use of agro-chemicals is already low and yields are below
averages may be the first choice. Presently, good awareness exists among farmers, researchers and
policy makers about organic production but a lot more need to be done to streamline production,
certification and marketing of organic produce. With greater political will and investment in research,
extension and marketing infrastructure more of this potential could be realized. Therefore to feed the
world’s hungry and poor and to ensure present and future food security right policies, increased public
and private investments and technologies, knowledge and capacity building, grounded in sound
ecosystem management and harmony between organic farming and food security goals are required.
INTRODUCTION
Sustainable agricultural development and crop yield maximization can be obtained through restoration
and scientific administration of land productivity. For yield enhancement in intensive cropping system,
the provision of proper source and quantity of nutrient elements are indispensable. In our conventional
practice, improved cropping system involving high value crops rely upon the utilization of chemical or
inorganic fertilizer sources due to its immediate availability of nutrients. Although chemical fertilizers can
nourish crop plants but also jeopardize the environmental condition through nitrate pollution and create
adverse effects on the fragile ecosystem with elimination of beneficial soil microorganisms and
degradation of physical and chemical properties of soil. Indiscriminate and continuous use of such
chemicals leads to instability in yield, rapid exhaustion of the potential of natural resources, destruction
of agro biosphere resulting from increased man made environmental modification expressed as climate
change and also poses a threat to soil health particularly due to micronutrient deficiency and fertilizer
related environmental pollution as well as to the existence of humankind (Prasad and Power, 1995).
Moreover, the produce so developed may raise a question about its quality and acceptability in market.
Therefore an urgent demand for a new philosophy of sustainable development was stimulated.
Consistency of relationship within the triad “human-economy-nature” is the foundation for sustainable
improvement. An emerging consciousness of certain overreliance on artificially manufactured chemicals
and the allied deterioration in product and ecological excellence led to the emergence of a farming
system termed as ‘organic farming’. For rehabilitation and augmentation of soil fertility and improvement
of crop yield and quality in intensive cropping system, organic farming practice can be an influential
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alternative. Organic farming consolidates all agricultural systems which preserve ecologically, socially and
economically advisable production. For assuring sustainable agriculture, it aggregates numerous practices
viz. optimization of land use; effective use of accessible organic resources; agro-technical methods to
protect crops from weed pressure; crop rotation; defending technologies for intentional land
reclamation; conservation of agricultural and biological diversity at farm level and its efficient utilization;
stabilization of agro-landscapes through uniform system of forest belts; facilitation of proper usage and
preservation of water resources; use of renewable resources; harmonious balance between crop and
animal production through integrated farming systems and utilization of indigenous technical knowledge
or ITK. In view of burgeoning population and rising demand for food production, conventional farming
systems cannot be abandoned completely but organic farming should be certified where it already exists
and also promoted to the newer areas to the extent as maximum as possible because it appears to be
safer and healthier for our agricultural systems at a time when advanced technologies are still precious
and have to be proved super sound for long term development.
What is organic farming?
The conception of the soil as a living system which must be “fed” in a means that does not hinder
activities of beneficial soil microorganisms essential for recycling nutrients and producing humus is pivotal
for organic farming. Organic production in India is not new and is being followed from ancient time. It is a
method of farming which primarily aimed at cultivating the land and raising crops in such a way, as to
keep the soil alive and in good health by relying upon location specific varieties, crop rotation, organic
composts, green manure, and biological pest management, organic wastes like crop, animal and farm
wastes, aquatic wastes and other biological materials along with beneficial microbes or bio-fertilizers to
release nutrients to crops for increased sustainable production in an eco friendly pollution free
environment. As per the definition of the United States Department of Agriculture (USDA) “Organic
farming is a system which prohibits or largely excludes the use of synthetic inputs such as fertilizers,
pesticides, growth hormones, antibiotics, genetically modified organisms, and feed additives etc. and to
the maximum extent feasible rely upon crop rotations, crop residues, animal manures, off-farm organic
waste, mineral grade rock additives and biological system of nutrient mobilization and plant protection”.
FAO suggested that “Organic agriculture is a unique production management system which promotes and
enhances agro-ecosystem health, including biodiversity, biological cycles and soil biological activity, and
this is accomplished by using on-farm agronomic, biological and mechanical methods in exclusion of all
synthetic off-farm inputs”. It is recognized as an innovative holistic production management system
designed to optimize the productivity and fitness of diverse communities within the agro-ecosystem,
including soil organisms, plants, livestock and people and balances multiple sustainability goals and will be
of increasing importance in global food and ecosystem security.
Organic farming: Concept and focus
Modern day agriculture largely depends on the use of fossil fuels based inputs such as chemical fertilizers,
pesticides, herbicides and labour saving but energy intensive farm machinery while, application of such
high input technologies has undoubtedly increased production and labour efficiency, there is a growing
concern about the adverse effects on soil productivity and environmental quality. The concept of organic
farming is based on the following principles:
 Nature is the best role model for farming, since it neither utilizes any input nor requires extravagant
quantities of water.
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 The integral system is established on intimate agreement of nature's ways and does not believe in
nutrient mining from the soil as well as also does not deteriorate soil health in any means for today's
needs.
 The soil is considered as a living entity and the living population of microbes and other organisms are
impressive contributors to its fertility on a sustained basis and must be protected and nurtured at all
cost.
 The total environment of soil, from soil structure to soil cover is very much significant.
The organic farming concentrates on:
 Improvement of soil biological activity.
 Maintenance of long term soil health and quality and reduction in soil erosion.
 Nurturing genetic and biological system and the surroundings.
 Raising of livestock with optimal living conditions for well being and better health.
 Recycling of materials of plant and animal origins as well as nutrients to the soil.
 Minimization of the use of non-renewable resources.
Principles and ethics of organic farming
IFOAM has adopted four basic principles, and broadly speaking, any system using the methods of organic
agriculture and being based on these principles, may be classified as organic agriculture:
 The principle of health: Organic agriculture should sustain and enhance the health of soil, plant,
animal, human and planet as one and indivisible.
 The principle of ecology: Organic agriculture should be based on living ecological systems and cycles,
work with them, emulate them and help to sustain them.
 The principle of fairness: It should build on relationships that ensure fairness with regard to the
common environment and life opportunities.
 The principle of care: Organic farming should be managed in a precautionary and responsible manner
to protect the health and wellbeing of current and future generations and the environment.
Chemical based products application, excess irrigation, depletion of soil moisture, organic carbon and
organic matter content in soil, burning or wasting of biomass, soil erosion or allowing the soil to dry etc.,
are all against the ethics of organic farming. It is not a goal or destination to be attained; rather it is an
ongoing process/journey. Till 20th century organic farming was not an alternative, it was a way of life. Till
today in many of the poor nations, it is a way of life as much as it is a method of farming and it is not a
philosophy but a means of achieving sustainability in agriculture. Organic agriculture is a farming system
devoid of chemical inputs, in which the biological potential of the soil and underground water resources
are conserved and protected from the natural and human induced degradation or depletion by adapting
suitable cropping models including agro forestry and methods of organic replenishment; besides natural
and biological means used for pest and disease management by which the soil life and beneficial
interactions are stimulated and sustained. It is a matter of giving back to nature what we take from it.
Organic farming systems must be ecologically sound, economically feasible and socially acceptable.
Significance of organic farming
With the increase in population our compulsion would be not only to stabilize agricultural production but
to increase it further in sustainable manner. The scientists have realized that the ‘Green Revolution’ with
high input use has reached a plateau and is now sustained with diminishing return of falling dividends.
Thus, a natural balance needs to be maintained at all cost for existence of life and property. The obvious
choice for that would be more relevant in the present era, when these agrochemicals which are produced
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from fossil fuel and are not renewable and are diminishing in availability. It may also cost heavily on our
foreign exchange in future. Organic farming has the potential to produce high quality food, enhance
natural resource base and environment, increase income and contribute to the wellbeing of the farmers.
1. It helps to maintain environment health by reducing the level of pollution. The generally lower energy
use and mostly higher SOC under organic systems make them ideal blueprint for developing methods
to limit fossil fuel emission and build SOC reserve, important tools in addressing climate change.
2. Organic farming reduces human and animal health hazards by reducing the level of residues in the
product and all forms of pollution.
3. It helps in keeping agricultural production at a sustainable level and also produces high quality or
nutritionally superior food in sufficient quantity in harmony with natural systems and cycles.
4. This system reduces the cost of agricultural production as well as maintains and increases long term
soil fertility and genetic diversity of the production system and its surroundings including plant and
wildlife.
5. It ensures optimum utilization of natural resources for short-term benefit and helps in conserving
them for future generation. It works with natural system rather than seeking to dominate them and
enhances biological cycles within the farming system involving microorganisms, soil flora and fauna,
plants and animals.
6. Organic agriculture not only saves energy for both animal and machine, but also reduces risk of crop
failure. Organic systems are reported to be more energy efficient than their conventional counterpart.
7. It improves the soil physical properties such as granulation, tilth, aeration, root penetration and water
holding capacity as well as reduces erosion. Organic farming system may also have higher soil organic
carbon (SOC) levels, better soil quality and less erosion than conventional systems. With respect to
nitrate and phosphorus leaching and greenhouse gas (GHG) emission, organic farming scores better
than conventional farming in respect to per unit production area.
8. It improves the soil’s chemical properties such as supply and retention of soil nutrients, reduces
nutrient loss into water bodies and environment and promotes favourable chemical reactions. Use of
appropriate crop varieties, organic manure, residue retention, reduced tillage, inclusion of legume in
cropping system and other soil and water conservation practices can contribute to improvement in
soil properties and climate resilient agriculture.
9. Organic farming promotes healthy use with proper care of water resources and all life therein, creates
harmonious balance between crop production and animal husbandry and allows agricultural
producers an adequate returns and satisfaction from their work including safe drinking water.
Key characteristics of organic farming
1. Maximum but sustainable use of resources and protecting the long term fertility of soils by
maintaining organic matter levels, encouraging soil biological activity, and careful mechanical
intervention
2. Providing crop nutrients indirectly using relatively insoluble nutrient sources which are made available
to the plant by the action of soil microorganisms and minimum use of purchased inputs, only as
complementary to local resources
3. Nitrogen self-sufficiency through the use of legumes and biological nitrogen fixation, as well as
effective recycling of organic materials including crop residues and livestock manures
4. Weed, disease and pest control relying primarily on crop rotations, natural predators, diversity,
organic manuring, resistant varieties and limited thermal, biological and chemical intervention
5. Ensuring the basic biological functions of soil-water-nutrients-human continuum
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6. Maintaining the diversity of plant and animal species as a basis for ecological balance and economic
stability
7. Creating an alternative overall landscape which give satisfaction to the local people
8. Increasing crop and animal diversity in the form of polycultures, agro-forestry systems, integrated
crop-livestock systems etc. to minimize the risk and the extensive management of livestock, paying
full regard to their evolutionary adaptations, behavioural needs and animal welfare issues with
respect to nutrition, housing, health, breeding and rearing
9. Careful attention to the impact of farming system on wider environment and the conservation of
wildlife and natural habitats and protection of the environment, minimization soil degradation and
erosion, decreased pollution, optimized biological productivity and promotion of a sound state of
health
Limitations of organic farming
Some crops are more challenging than others to grow organically; however, nearly every commodity can
be produced organically.Organic farming can be a viable alternative production method for farmers, but
there are many challenges.
 Organic manure is not abundantly available and on plant nutrient basis it may be more expensive than
chemical fertilizers if organic inputs are purchased.
 Production in organic farming declines especially during first few years, so the farmer should be given
premium prices for organic produce.
 The guidelines for organic production, processing, transportation and certification etc are beyond the
understanding of ordinary Indian farmer.
 Marketing of organic produce is also not properly streamlined. Farmers either sells their produce in
the open market along with the conventionally grown produce at the same price or sells purely on
goodwill and trust as organic through selected outlets and regular specialized markets. These farmers
may never opt for certification because of the costs involved as well as the extensive documentation
that is required by certifiers.
REFERENCES
1.

Prasad R. and Power J.F., (1995). Nitrification inhibitors for agriculture, health and the environment. Advance in
Agronomy. 54: 233-281.
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Baby corn: Marvelous Vegetable, Post Harvest Management and Value Addition
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Maize (Zea mays L., 2n=20) also called queen of cereal, is believed to have originated in Central Mexico
10000 years ago from wild grass. Teosint is an ancestor of maize. The leafy stalk of the plant produces
separate pollen and ovuliferous inflorescence or ears which are fruits, yielding kernel or seed. Baby corn
is an immature corn which harvested after 1-2 days of silking. It can be taken as vegetable, salad, sweet
flavor and in processed form like pickles, jam, candy and its forage can be used as live stock feed. A
variety which produced more number of ear choose for baby corn production. Baby corn can be taken
as a primary crop or secondary corn. Fruit of baby corn is without cholesterol and rich in fiber content.
Baby corn is a good regard for farmer to establish baby corn industry and entrepreneurship for value
addition.
INTRODUCTION
Baby corn is an immature ear of maize and eaten whole in contrast to mature corn which is tough
to eat. It is harvested before pollination to prevent fertilization that is before silk emergence or about to
emergence. Baby corn is an important dual purpose crops grown round the year in India (Singh et. al.,
2015). Immature corn uses as vegetable proposed by Galinat, 1985. It can be taken as a primary crop and
secondary crop. Currently, maximum production of baby corn in Thailand and China. In India, baby corn
mostly cultivated in Meghalaya, Western Uttar Pradesh, Haryana, Maharashtra, Karnataka and Andhra
Pradesh.
Varieties for baby corn production
A variety of maize which produced more number of ears per plant chose for baby corn production.
VL-78 (released in 2004) was first baby corn variety. Malvia Hybrid Makka 2 (V-33), Ganga-11, FH-3104,
CHH-72, HKH-1075 are suitable for baby corn production due to high crop yield and average suitability.
Hybrid PEHM -2, 3, 4 also used as baby corn cultivar.
Production Methods
Baby corn varieties are chosen on the basis of primary crop and secondary crop. In primary crop,
varieties choose only for baby corn production but in secondary crop it can be used for sweet corn as well
as field corn. In the secondary crop baby corn harvested from second ear from top of the plant and first
ear allowed to mature for grain production. The package of practices for baby corn production is same as
normal field grain maize production. Detasseling is an important to prevent fertilization around 40-45
days for better quality production (Moreira et. al., 2010). Some special characteristics attribute of baby
corn are early maturity, prolificacy, synchronized ear emergence, yellow kernel with uniform rows.
Harvesting
It is harvested before pollination to prevent fertilization that is before silk emergence or about to
emergence, 50 -55 days after sowing. Generally baby corn length are varies from 4.5 to 10 cm and
diameter varies from 1-1.5 cm and weigh 7-8 g. A single planting may give 9–12 harvesting over a period
of 3–4 weeks (Miles and Shaffner, 1999 and Bar-ZurandSaadi, 1990). Baby corn harvested 50-55 days
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after sowing at prior to silk emergence or about to silk emergence that is 1-3 days after silking. Expected
yield is 10t/ha of unhusked baby corn and 1.2 t/ha of husked baby corn.
Size code
Length (cm)
A
5-7
B
7-9
C
9-12
Nutritional Value
Baby corn is a nutritious vegetable without cholesterol and rich in fiber content. Baby corn is free
from insect-pests and diseases and its nutritional value is comparable with other high priced vegetables
(Pandey et. al., 2000).
Component
Amount
Protein
15-18%
Fiber
3-5%
Sugar
0.016-0.020%
Phosphorus
0.6 - 0.9%
Potassium
2-3%
Calcium
0.3-0.5%
Ascorbic acid
75-80 mg/100g
Post Harvest Management
Post-harvest management techniques for increase storability of baby corn are de-husking, grading,
packaging, transportation, processing, storage, quality standards and labeling.
Dehusking: Remove husk with help of thin knife and all silk without damaging to inner spikes. Put all the
dehusked corn in a container and water spray should not allow otherwise corn become blackish and
rotten. Cover container with a clean cloth and put under shade.
Grading: Grading are done for
corn are
Size
Large
Medium
Small

sorting corn accordingly its length and diameter. Different grade of baby
Length(cm)
11-13
7-11
4-7

Diameter(cm)
1.4-1.5
1.2-1.4
1-1.2

Packaging: Dehusked baby corn packaging may be done by using perforated poly bags, cellophane
covered thermocol trays and tin or glass bottles. Glass packing should be used for longer time storage,
having 52% baby corn and 48% brine solution.
Transportation: Transportation of baby corn may be done by air due to its easy handling. Transportation
mode should be chosen accordingly distance and quantity. During transportation truck should be covered
to prevent contact with wind and rain.
Processing: Processing methods used to improve the shelf-life are canning, dehydration and freezing.
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Preservation: For the preservation add 2% of brine and 98% of water alternatively 3%brine, 2 % sugar,
0.4% citric acid and balance water in the cane.
Storage: Baby corn can be stored in refrigerator at 5 0C to 7 0C with 90% relative humidity for up to one
week without losing its quality.
Quality Standards: Baby corns are classified into three classes which are extra class, class I, class II. For
minimum quality, it must be whole, freshly, free from rotting and deterioration.
Labeling: Libeling should include particulars is ‘Baby Corn’, class, size, net weight, information of
distributor.
Value Addition of Baby Corn
It can be used as crispy vegetable in salad, soup, starter, pickles, pakodas, vegetable biryani,
mixed vegetable, pasta, chutney, pizza, cutlets, chat, dry vegetable, kofta curry, manchurian, raita,
candy, jam, murabba, burfi, halwa, kheer, deep fried baby corn with meat and rice and in other recipes.
CONCLUSION
Baby corn is a cash and catch crop and suitable for multiple cropping so it’s a better regard for farmer to
increase their income, their living standard and Indian economy which is the ultimate goal of agricultural
production. Baby corn should be processed to induce shelf life. Hence, government should appreciate
young farmer to established baby corn industry and entrepreneur by baby corn value addition by
providing subsidies and policies.
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Land use land cover modelling using open sources
Article id: 23113
Alpana Kusum
Ph.D. Scholar, Department of Soil Science and Agricultural Chemistry, Bihar Agricultural University,
Sabour, Bihar, India
INTRODUCTION
Land cover:
 Land cover refers to the physical and biological cover over the surface of land, including water,
vegetation, bare soil, and/or artificial structures.
 It refers to what covers the surface of earth.
 For example: Water, snow, grassland, deciduous forests and bare soil etc.
Land use:
 Land use is a more complicated term.
 Natural scientists define land use in terms of syndromes of human activities such as agriculture,
forestry and building construction that alter land surface processes including biogeochemistry,
hydrology and biodiversity.
 It describes how land is used.
 For example: wildlife management area, agricultural land, urban, recreation area etc.
 Land use: it is defined by economic terms
 Land cover: it is defined by visible features
 Both are important and inseparable.
 Two different terminologies which are often use interchangeably
 Land use affects land cover and changes in land cover affect land use.
Importance of land use land cover modeling
1. As our country plan to overcome the problems of uncontrolled development, deteriorating
environmental quality, loss of prime agricultural lands, destruction of important wetlands and loss
of wildlife habitat.
2. Land use data are needed in the analysis of environmental processes and problems such as:
a. To manage cropping pattern in any area.
b. To assess environmental impact resulting from the development of energy resources and
future impact on environmental quality.
c. To manage wildlife resources.
d. Minimize human-wildlife ecosystem conflicts.
Need for land use land cover modeling
1. Land use land cover change is a major concern of global environment change.
2. Land use land cover – central component in current strategies in managing natural recourses and
monitoring environmental changes.
3. Land use land cover changea. Widespread and accelerating process.
b. Mainly driven by natural phenomenon and anthropogenic activities.
Modeling
 Land use land cover modelling quantitative method
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 uses existing and projected data combined with socio-economic behaviour theories.
 to predict future changes in the type and longer term impacts of land use.
Modeling can also add value to the planning process by providing opportunities to visualize
complex systems and outcomes.
It allows to visualize and compare the potential impacts of land use/cover change at community
and regional level.
A variety of models have been developed.
These are available to local government and land planning authorities.
Land use models are often developed at the regional level in coordination with transportation
models.
These models are primarily based on geographic information system (GIS) data and software.

Most popular free and open source software for spatial analysis and modelling1. QGIS
2. GRASS GIS
Examples of some other open source models- Dinamica Ego, CLUE model, MOLUSCE (Modules for Land
Use Change Simulations).
Today, earth resource satellites data are very applicable and useful for land use/cover change detection.
Remote sensing and GIS – fundamental tools.
Remote sensing
 Remote sensing is the acquisition of information about an object or phenomenon without making
physical contact with the object and thus in contrast to on-site observation, especially the Earth.
Remote sensing is used in numerous fields, including geography, land surveying.
Open source remote sensing software includes: Opticks (software),Orfeo toolbox, Sentinel Application
Platform (SNAP) from the European Space Agency (ESA), Others mixing remote sensing and GIS
capabilities are: GRASS GIS, ILWIS, QGIS, and TerraLook.
CONCLUSION
As both terms i.e. land use and land cover are complimentary to each other and inseparable, we can do
modelling at the national as well as regional level and by using that we can observe the environmental
changes. By using models prepared by various sources the improvement in land use land cover can also
be done.
REFERENCE
1.

Ellis, E. and Pontius, R., (2007). Landuse and landcover change. In: Encyclopedia of Earth. Eds. Cutler J. Cleveland
(Washington, D.C.: Environmental Information Coalition, National Council for Science and the Environment).
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INTRODUCTION
Most producers use persons to bring their products to market. They try to forge a Distribution Channel
a set of interdependent organization involved in the process of making a product a service available for
use or consumption by the customer or business buyer.
Pricing of a product or the product alone does not help in marketing of a product. Reaching the
product to the customer is a major activity in a marketing programme. This process of reaching the
product from the production place to the customer in known as distribution. It covers number of
activities and major decisions in the flow of product down to the consumers
In this task, there are 2 main areas,
1. Selection and management of Distribution Channel.
2. Management of Physical Channel.
In the normal course, there are a number of marketing persons performing a number of functions
between the producer and the consumer. They are known as merchants, agents, facilitator, etc. Those
who buy products and resale the product to farmer are called Merchant persons. They may be retailers or
distributors. Distributors and retailers find out customers and negotiate with them on behalf of the
producers, book the orders for customers but don’t take any of the goods are called as sales agent or
agents middleman. Those who under take other activities for the smooth flow of goods from producers to
the consumers such as transports warehousing, insurance, banks promotion, etc. called supporting
agencies or facilitators. These person are known as sole selling agents, distributors, stockiest, retailers etc.
The Marketing intermediaries consisting of the above are called distribution channel.
Channels of Distribution

Fig. 3.1 Marketing channels commonly used in Industrial and consumer Markets
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The most common routes used or bringing the products in the market from producer to consumer are as
follows:1) Manufacture - Consumer channel (Direct sale)
There are three alternatives in direct sale to consumer
a) Sale through advertising and direct methods (mail order selling)
b) Sale through travelling sale force (house to house canvassing)
c) Sale through retail shops of manufactures e.g. mills cloth store, shops, Bata shoe company shops.
This is a shortest channel by which a product can follows to the market. Business goods may
be sold directly to customers. Usually we have numerous and scattered consumers who buy in very small
quantities. Hence, this channel is not popular for a wider market.
2) Manufacture - Retailer - Consumer
This channel option is preferable when buyers are large retailers e.g. a department store, discount
house, chain stores supermarket or co-operative stores. The Distributors can be bypassed in this trade
route. It is also suitable when products are perishable and in distribution speed is essential.However, the
manufacture has to perform functions of a wholesale such as storage insurance, financing of inventors
and transport.
3) Manufacturer – Distributor – Retailer - Consumer
This is a normal, regular and popular channel option used in groceries, drugs, drug good etc. It is a
suitable for a producer under the given conditions
a) He has a narrow product line.
b) He has limited facilities.
c) Distributors are specialized in marketing and can provide strong promotional support.
d) Products are durable and not subject to physical deterioration as fashion changes. The best means of
transport and communications, growth of big retailers, computers, handling of small innumerable orders
of retailers, advances in automatic data processing information explosion, etc. may reduce the need and
importance of Distributors in future.
4) Manufacturer – Agent - Distributor - Retailer - Consumer
In this channel the reproducer uses the service of an agent middleman such as a sole selling
agent, for the initial dispersion of goods. The agent in turn may distribute to Distributors, who in turn sell
to retailers. Many textile mills have sole agent for distribution. We may have a large national distributor
such as Voltas, acting as sole sale agent for many manufactures Agent middlemen generally operate at
the wholesale level. They are common in agricultural marketing.
In marketing manufactured. Goods, agent middlemen are used by manufactures to make
themselves free from marketing tasks. An agent middleman sells on commission basis directly to
Distributor or large retailer.
5) Manufacturer - Distributor - consumer user
Distributor may bypass retailer for large and institutional buyers.
e.g. business buyers, consumer co-operatives, hospitals, educational institutions, business houses.
REFERENCES
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Article id: 23115
Prativa Anand, Vanlalruati, Babita Singh and Ritu Jain
Division of Floriculture and Landscaping, ICAR-IARI, New Delhi-110012
INTRODUCTION
Mutation refers to sudden heritable change in the phenotype of an individual. In molecular term
mutation is defined as the permanent and relatively rare change in the number or sequence of
nucleotides. Mutations are generally recessive but dominant mutations also occur. Mutations are mostly
harmful to the organism, random and recurrent. Induced mutations commonly show pleiotrophy, often
due to mutations in closely linked gene.
Mutation Breeding
Genetic variationis essential in any plant breeding programme for crop improvement. Mutation
breeding refers to the genetic improvement of crop plants for various economic characters through the
use of induced mutations. Mutation breeding has paved a way to create genetic diversity and induce
desirable characters in existing varieties or creating new genotypes altogether.
Mutation breeding has been primarily used for the improvement of cereals, pulses and other food
crops. Since 1930s mutation induction has been applied to ornamental plants. The first commercial
officially released mutant was in tulip, cultivar Faraday, with altered flower colour resulting from
irradiation of cv. Fantasy by De Mol in 1936. In recent decades, the development of mutation breeding
has become routine practice for several important ornamental genera, such as chrysanthemum, rose and
carnation. Ornamental plants are ideal for application of mutation induction techniques because many
economically important traits like flower characteristics or growth habit are easily monitored after
mutagenic treatment. Also, many ornamental species are heterozygous and often propagated
vegetativelywhich this allows the detection, selection and conservation of mutants in the M1 generation.
Types of Mutation Found in Ornamental Plants
i) Gene or Point Mutations- Mutation due to changes in the base sequences of genes.
ii)Chromosomal Mutations- Mutation due to changes in chromosomal structure.
iii) Somatic Mutations- Mutations due to changes in buds and somatic tissues used in propagation.
iv) Cytoplasmic Mutations- Mutations due to changes in cytoplasmic characters.
v) Genome Mutations- Mutations due to alteration of chromosome number.
vi) Spontaneous Mutations-Mutations occurring in natural population automatically at a frequency of 10 6
.
vii) Induced mutations- Artificial mutations caused by treatment with certain physical or chemical agents.
MutagensThe physical or chemical agents causing mutations artificially are called mutagens.
Physical Mutagens- These are broadly classified into two groups:
i) Ionizing radiation- These are radiations with high energy level and are capable of causing both
excitation and ionization at the level of nitrogen bases. e.g. X-rays, gamma rays (Non particulate) alpha
rays, beta rays, fast neutrons. (Particulate)
ii) Non – ionising radiation- These are radiations with lower energy levels and are capable of causing
excitations at the level of nitrogen bases of the genetic material. e.g. UV rays.
Among mutagens, gamma rayshave been commonly used effectively for development of new
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varieties in ornamental crops. The most distinct advantage of gamma radiation source for prolonged
treatments is that it can be placed in a greenhouse or field so that plants can be exposed as they develop
over long periods of time. Cobalt-60 and Cesium-137 are the main sources of gamma rays used in
mutation breeding.
Ion beams radiation
Ion beams can give a large amount of energy with high LET(Linear Energy Transfer) to the localized
position in tissues. Ion beams can produce large structural changesin chromosomes and DNA. So
induction of different kinds of mutations in plants with high frequency than gamma- and x- rays can be
expected.
Chemical Mutagens:
i) Base analogues-These are chemicals analogues to nitrogen bases. They can get incorporated into DNA
at the time of replication and can cause wrong base pairing resulting in mutation. e.g. 5-Bromouracil, 5Chlorouracil
ii) Alkylating agents- These induce mutations by adding an alkyl group (ethyl or methyl group) to the
nitrogen bases. e.g. Ethyl Methane Sulphonate (EMS), Methyl Methane Sulphonate (MMS), Ethylene
Oxide, Ethylene imine (EI), Mustard gas, Sulphur material, Nitrogen mustard.
iii) Acridine dyes-These are chemicals capable of getting inserted between two bases of DNA, thus
leading to addition or deletion of single or a few base pairs at the time of replication. e.g. Acriflavins,
Proflavine, Acridine Orange, Acridine Yellow, Ethydium bromide.
iv) Others- Nitrous acid, Sodium azide, Hydroxyl amine, Ethyl Carbamate, Maleic Hydrazide. Antibiotics
such as Azasorine, Mitomycin C and Streptonigrin. Purines and Purine derivative such as Caffeine,
Theobromine, Nebularine.
Radiation Treatment – It can be acute, chronic, recurrent .
i) Acute treatment is done in a few minutes or a few hours. Usually the dose is at the optimum level and
applied only once.
ii) Chronic treatments are applied over long periods of time. The dose is small, fractionated and delivered
in minutes or few hours.
iii) Recurrent treatment is carried out on materials that had been irradiated already in the previous
generation
Procedure of Mutation Breeding: The mutation breeding process consists of four important steps:
1. Choice of Plant Material- Generally, the best variety is selected for mutagenesis to improve polygenic
traits. In sexually propagated crops, aged and soaked seeds and pollen grains are used whereas in clonally
propagated crops, buds or cuttings are used.
2. Choice of mutagen- The commonly used mutagens include X-rays, gamma rays, ultraviolet rays, fast
neutrons, thermal neutrons among the physical mutagens; and EMS, MMS and EI and several others
among chemical mutagens. Generally, chemical mutagens are more preferred for seed treatment and
radiations for the treatment of vegetative parts. The penetration of chemical mutagens can be enhanced
dissolving the mutagen in solvents like dimethyl sulphoxide (DMSO).
3. Mutagenic treatment- The procedure of mutagenic treatment generally takes three things into
account: viz. (1) plant species, (2) dose of mutagen and (3) duration of treatment.
In seed propagated species, generally seeds are treated. In vegetatively propagated species, buds,
cuttings or suckers are used for mutagenic treatment. A mutation dose of LD 50 is considered to be
optimum. The treatment duration depends upon the intensity of radiations or concentrations of chemical
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mutagens. The seeds are water soaked before treatment. After treatment the seeds or cuttings are
immediately planted and pollens are used for pollination. Plants obtained from treated seeds or cuttings
are called M1 plants.
4. Handling of Treated material
Procedure of mutation breeding in sexually propagated crops

Procedure of mutation breeding in vegetatively propagated crops

Applications of Mutation Breeding: to eliminate defective characters, to increase yield through
production of superior varieties, to increase variability, to exploit mutated genes in heterosis, to induce
male sterility for use in hybrid seed production, to produce sports or chimeras. induction of polyploids,
diplodization of polyploids, to break undesirable linkage, to produce haploids, to reduce incompatibility in
wide crosses, to study genetic, morphological and biochemical properties in plants.

Mutant Varieties of Important Ornamental Crops
Rose
 Induced mutations: Abhisarika, Pusa Christina, Madhosh, Twinkle
 Bud sports: Salmon Beauty, Winter Holiday, Candy Stripe, Anand Rao, Balwant, Chandralekha
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Gladiolus
 Induced mutations: Shubhangini, Shobha, Triplex, Shakti
 Spontaneous mutations: Salmons Sensation, Ratna’s Butterfly
Chrysanthemum
 Induced mutations: Anamika, Basanti, Purnima, Yellow Gold, UskaKiran ,Pusa Anmol, Pusa
Centenary
 Spontaneous mutations
Bougainvillea
 Induced mutations: Arjuna, Jaya, Silver Top
 Bud sports: Scarlet Queen Variegata, ParthaVariegata, Mary Palmer, Thimma, Dr. B.P. Pal,
Parthasarthy
Dahlia
 Natural mutations: Manali, Juanita
 Sports: Candy Keene, Salmon Keene, Yellow Hornsey, Pink Jupiter, Pink Symbol, Lavender Symbol,
Kenya Blue, Kenya White, Manjushri
 Induced mutations: Bichitra, Jyoti, Netaji, Pearl, Vivekananda, Jayaprakash, Happiness
Tuberose
 Induced mutations: Rajat Rekha, Swarna Rekha
Perennial Portulca
 Induced Mutations: Jhumka, Karana Pali, Lalita, Mukta, Ratnam
Coreopsis
 Natural mutation: Pusa Tara
Hibiscus
 Induced Mutations: Anjali
Advantages of Mutation Breeding
i) It is a cheap and rapid method of developing new varieties as compared to backcross, pedigree and bulk
breeding methods
ii) It is more effective for the improvement of oligogenic characters such as disease resistance than
polygenic traits.
iii) It is simple, quick and best way when a new character is to be induced in vegetative propagated crops.
iv) Induction of desirable mutant allele, which is not present in germplasm.
Limitations of Mutation Breeding:
i) Most of the mutations are deleterious and undesirable.
ii) Identification of micro mutations, which are most useful to a plant breeder is usually very difficult.
iii) Since useful mutations are produced at a very low frequency (0.1%), a very large plant population has
to be screened to identify and isolate desirable mutants.
iv) It has limited scope for the genetic improvement of quantitative or polygenic characters.
v) Desirable mutation is commonly associated with undesirable side effects due to other mutations.
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Advancements in Digital Agriculture
Article id: 23116
Mukesh Kumar Mehla
Department of Soil and Water Engineering, College of Technology and Engineering, MPUAT, Udaipur,
Rajasthan, India-313001
INTRODUCTION
Digital agriculture is the use of new and advanced technologies, integrated into one system, to
enabling farmers to improve food production. Currently, farmers make decisions such as how much
fertiliser to apply based on a rough measurements and experience. In contrast to this digital agriculture
system gathers real time data in frequent and accurate manner, combining and analysis it with other
external data like weather, past results and other databases. (Anoymous, 2018) The result obtained is
interpreted so that the farmer can make more informed and appropriate decisions which can be
implemented with greater accuracy through robotics and advance machineries, and farmers gets a realtime feedback about results of their actions.
Technologies like sensors, communication networks, Drones, Artificial Intelligence (AI), robotics
and Internet of Things etc. forms the foundation of digital agriculture, brings something valuable to
farming from data collection, through to management and processing providing predictions and help in
decision making (Anoymous, 2019). Digital agriculture is integration of different systems in order get new
insights that help in enhancing decision making the ability and subsequently help in implement them. It
has the potential to make agriculture more productive, more consistent and to use time and resources
more efficiently. There are a number of companies, start-ups, research organisations and institutes
working in the field of digital agriculture, some of the most renowned and useful work done by them for
the benefits of farming community is summarised below.
Plantix app
This app identifies diseases, defects and nutrient deficiencies in plant using images captured by
the user smartphone and analysis it with the help of server database and offers corresponding treatment
measures. They can also participate in the online community to network with other farmers to discuss
plant health issues and access their local weather reports.
Drone technology
Droneshelps in collection of data and monitoring of crop which help in improving the crop yield
and reduce costs. Users can pre-program the drone’s route according to the field shape and size and once
deployed drones uses computer vision to record images which are later used for analysis. It helps in
monitoring crop growth and health, make yield estimates from NDVI, assist with overall field
management, identifying where crops may require more water, fertilizer, soil or pesticides and monitor
soil health. Drones with help of AI helps farmers to scan their fields and monitor crop at every stage of the
production cycle and help farmers make more better data-driven decisions.
Driverless tractors
Autonomous farm vehicles generally known as a driverless tractor that can deliver high tractive
effort at slow speeds and are used for the purpose of tillage, hauling and transportation etc. They are
programmed to detect their position, decide the tractors speed and avoid obstacles while performing
their task. They don’t require presence of a human on driver seat to operate it can be controlled remotely
378

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

by human or computer program. Self-driving tractors have the potential to optimize on-farm operations
and offer a safer, less stressful working environment for farmworkers.
Precise Farming
Precision farming uses Artificial intelligence to generate accurate and controlled decisions and
recommendations that help farmers making better informed decisions and offer guidance about water
and nutrient management, optimal harvesting and planting times making farming more efficient and
increase profit while reducing their costs.
Major work companies on Digital Agriculture
Prospera
It is Israeli based start-up founded in 2014. It has revolutionized the way farming is done. It has
developed a cloud-based solution that aggregates all existing data that farmers have like soil/water
sensors, aerial images etc. and combines it with an in-ﬁeld device that makes sense of it all. This device
which is powered by a variety of sensors and technologies like computer vision can be used in green
houses as well as ﬁeld.
Blue River technology
It is California, USA based start-up founded in 2011. This combines artiﬁcial intelligence, computer
vision and robotics to build next-generation agriculture equipment that reduces chemical use and saves
costs. In this computer vision is used identify each individual plant, Machine learning is used to decide
recommended steps needed to be taken individual plant and robotics enables the smart machines take
the required action.
FarmBot
It is USA based start-up founded in 2011. This company has taken precision farming to a diﬀerent
level with their product called “Farmbot” priced at $4000 based precision farming technology that help in
growing crops user can do end-to-end farming all by himself. Ranging from seed plantation to weed
detection and soil testing to watering of plants, everything is taken care of by this physical bot using an
open source software system.
Intello Labs
It is Bengaluru, India based start-up founded in 2015, It is agritech start-up that offers a product
called “DIGITAL AGRI” which uses computer vision algorithms to see the minutest detail on every plant
and uses human intelligence to grade agricultural commodities. It enables farmers, traders, millers,
retailers and end users identify product quality, infestation by insects, plant health or even soil conditions
with the help images clicked on smartphones.
CONCLUSION
Digital agriculture has the potential to transform the way we produce food, the future of farming
rest on adoption of new technologies and solution to further the advancements in current agriculture.
While large scale research is still in progress but some applications are already available in the market but
still the industry is still highly underserved. Another important aspect is the ridiculous cost of such
solutions which are being developed and are currently available in the market for use in farming. These
solutions need to be cheaper and reliable to ensure such technologies reaches the masses. The digital
agriculture is still very new, costs are high and the details of the long-term benefits are rarely available.
That means to secure its widespread adoption will require collaboration and consensus among people to
overcome these challenges.
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Sampling principles and methodologies in insects
Article id: 23117
Ambarish, S. and Nagaratna Wangi
Department of Agricultural Entomology
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INTRODUCTION: Sampling is the cornerstone of integrated pest management (IPM), Because IPM
requires current information concerning pest status to make timely decisions about management
activities. Sampling information traditionally is used in IPM to make decisions about therapeutic or
curative actions, such as use of conventional insecticides to prevent pests from causing significant
damage. Sampling means a representative sample of the total population. Sampling technique is the
method used to collect information for a single sample, to conduct a survey and make estimation, a
sampling technique is required
Principles of pest sampling
Sampling involves four basic principles:
1. Insect stage to sample: Sampling a given species depends upon its life history and habits, which
determine among other things the best time to sample. Single stage sampled in an extensive study is
most important to coincide this operation with peak of population
2. Number of samples to take
The total number of samples to be taken for estimating pest populations depends on the degree of
precision required. For all practical purposes, an error of 10 % of the mean is considered as the standard
3. Time to sample
 The time of the day also affect the sample pattern considerably
 The insects are known to move from one part of the habitat to another because of their diurnal
rhythms
4. Pattern of sampling
 Random
 Stratified random
 Systematic sampling
Criteria for selecting a sample unit
All units of universe should have equal chance of selection: Unit should be stable easily delineated in
field proportion of insect sample using the sample unit must remain constant at least with in each sample
period. Sample unit should scaled to the arthropod size mobility and relative abundance. Statistical
characteristics to consider developing sampling
Accuracy - Estimates mean deviates from the true population mean
Efficiency- The level of precision per unit cost of sampling effort
Fidelity- Accuracy with which population estimates over time reflects actual changes in population
numbers
Precision- Degree of statistical error in making estimates of population number
Methods of sampling
 Absolute methods: These methods are used to estimate the density of insects per unit area.
 Unit of habitat method: After deciding the unit of habitat to be sampled, suction traps, brushing,
extraction with heat or liquids, vegetation beating, visual searches, etc. are used to sample.
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Sampling techniques:
1. It involves how and from where the samples are to taken.
2. Sampling techniques should be standardized as from where:-from corners, periphery, diagonally, zigzag
diagonally:-in the field the random sample is to be taken.
3. In practice, it may be more important that representative rather than random sample be taken.
Types of sampling
1. Random sampling: The sample is taken at random with good field coverage to determine insect
numbers or damage per sample unit.
2. Point sampling: It is a measure of population density designed to relate the number of insects (or their
damage) to the number of plants (or plant parts) per acre.
3. Sequential sampling: It requires continuous sampling until a pre-established upper or lower infestation
level is found. Sequential sampling charts are prepared and need for further sampling is determined after
each sample.
4. Trap sampling: Using light, suction, sticky materials or sex pheromones to detect the presence of
insects in on area.
5. Stratified random sampling: It involves the division of population into different strata based on
distribution of population.
6. Systematic sampling: It involves sampling of population at fixed intervals.
Methods of sampling
a. In situ counts - Visual observation on number of insects on plant canopy (either entire plot or randomly
selected plot)
b. Knock down -Collecting insects from an area by removing from crop and (Sudden trap) counting
(Jarring)
c. Netting - Use of sweep net for hoppers, odonates, grasshopper etc.
d. Norcotised collection - Quick moving insects anaesthesised and counter.
e. Trapping :
Light trap - Phototropic insects
Pheromone trap for species specific, Sticky trap - Sucking insects
Fishmeal trap - sorghum shootfly -, Emergence trap - For soil insects
f. Crop samples
Plant parts removed and pest counted e.g. Bollworms
Stage of Sampling
Usually most injurious stage counted
Sometimes egg masses counted – Practical considerations
Hoppers - Nymphs and adult counted
Sample Size
Differs with nature of pest and crop
Parger sample size gives accurate results
Decision Making
Population or damage assessed from the crop
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- Compared with ETL and EIL
When pest level crosses ETL, control measure has to be taken to prevent pest from reducing EIL.
Important considerations while sampling
 Normally do not sample population from border of a field, except under certain conditions.
Preferably enter 2-3 metres inside the field for initiating sampling.
 Keep in view the pest behaviour, its life cycle and distribution and environmental factors while
starting sampling.
 Select preferably the damaging stage of the pest to be sampled.
 For sampling polyphagous pests, take samples from the nearby alternate crop plants/weeds also.
 Avoid taking samples during extremely hot or cold weather.
Stage of the pest to be sampled:
 The stage selected should be present in the field for long period. Otherwise, there will be the risk
that inspite of good population a low count will be caused either because the insect has already
passed through or not reached that particular stage.
 This is usually the larval stage and there should be minimum of 10 replications.
 Intimate knowledge of the insect’s life history and behavior is important in planning a sampling
programme,
 Time of the day at which the samples are taken is also important as the diurnal rhythms of insects
may cause them to move from one part of the habitat to another.
Different methods of insect-collection:
It includes1. Net sweeping
2. Sudden trappings
3. Screen trap catch
4. Narcotized collection
5. Light trap catch
6. Water trap
7. Suction trap
8. Adhesive trap or sticky trap
9. Fixed volume or area of earth
10. Crop samples
11. Emergence cages
12. Amount of damage
13. Marking and recapture
14. Colonies of social insects
15. Bait trap catch
16. Sight counting
FACTORS INFLUENCING SAMPLING
i) Climatic variables: Climatic factors influence pest population either directly affecting survival,
development, reproduction and behaviour or indirectly by action on host plant and on natural enemies.
These factors are important components of pest forecasting schemes and undoubtedly
meteorology will play an increasingly more important role. Combined climatic and biological data have
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been used to identify the limits of distribution of particular pest species. Important factors influencing
pest abundance at different times are :
Wind: It may greatly influence distribution of dispersive pests e.g. locusts, aphids etc.
Rainfall: Certain pests become active or emerge in large numbers only after rains e.g. locusts, red hairy
caterpillar.
Temperature: Emergence of pests after winter may vary from year to year and between different areas
due to varying climatic conditions, notably temperature, particularly in temperate regions. Thus,
thresholds for development and thermal requirements expressed as a physiological time scale (daydegrees) have often been usefully developed to predict the emergence of first generation adults of
Cydiapomonellain UK.
(ii) Insect generation cycles: Insect generation cycles affect the abundance of a particular stage of the
pest during different periods. Duration of these cycles is influenced by the prevailing environmental
conditions.
(iii) Crop and pest characteristics: Due to differences in pest and crop characteristics, there are
differences in the pest distribution in the crop and on plant e.g. initial aphid attack near field boundaries.
(iv)Stage of plant growth:Succulent plants are generally more attractive to the pests. Therefore, they
generally harbour higher populations of the pests.
(v) Soil conditions:Soil conditions affect emergence of several species of insects.
(vi) Cultural practices: Mixed cropping affects pests' abundance. Similarly, early/late plantings also
influence pest incidence.
(vii) Surrounding habitat and adjacent fields:Pest number in the crop may be affected by the alternate
host plants in the surrounding habitat. Similarly, there may be shifting of pest population from the
adjacent fields where the crop has been harvested to the new fields. e.g. Helicoverpaarmigeralarvae shift
to greener fields of chickpea at the time of harvest.
(viii) Time of day:Time of the day at which the samples are taken is also important as the diurnal rhythms
of insects may cause them to move from one part of the habitat to another.
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Impact of environmental conditions on plant pathogen interactions
Article id: 23118
Khushboo Dubey
Department of Plant Pathology, Teerthanker Mahaveer University, Moradabad
Global environmental changes caused by natural and human activities have accelerated in the past 200
years. The increase in greenhouse gases is predicted to continue to raise global temperature and
change water availability in the 21st century. Plant diseases are deeply influenced by the environment; a
susceptible host will not be infected by a virulent pathogen if the environmental conditions are not
conducive for disease. The change in CO2 concentrations, temperature, and water availability can have
positive, neutral, or negative effects on disease development, as each disease may respond differently
to these variations. However, the concept of disease optima could potentially apply to all
pathosystems. There is great need for future research to increasingly use dynamic environmental
conditions in order to fully understand the multidimensional nature of plant-pathogen interactions and
produce disease-resistant crop plants that are resilient to climate change.
INTRODUCTION
The environment-host-pathogen tripartite interaction operates within a continuum, from interactions
fully conducive for disease (disease optima) to those that maintain healthy plants. Environmental
conditions can have profound effects on a host plant’s physiological state, including its growth, immune
signaling and abiotic stress response, as well as a pathogen’s survival, germination, and expression and
delivery of virulence factors. These variable environmental conditions can render the same plant being
fully susceptible to being fully resistant, while the pathogen could range from being able to cause severe
disease to being only weakly pathogenic. The three most important environmental variables predicted to
change in this century are atmospheric CO2 concentration, temperature, and water availability. Many
environmental conditions affect plant disease development, including temperature, light and water
availability, soil fertility, wind speeds, and atmospheric ozone, methane and CO2 concentration. Among
these, three are predicted to most likely change and affect the climate in this century, namely
CO2 concentration, temperature, and water availability. Therefore, this view will focus on these three
environmental factors. the effects on disease of other environmental factors.
Atmospheric carbon dioxide concentration
Globally, predicted future increases in temperature and regional changes in water availability will change
the areas in which crops will be produced, and the vector and pathogen populations causing disease.
Pathogen and pest distribution have even been observed to move towards the poles as global
temperature increases. By 2050, crop production is predicted to decrease throughout the world,
especially in the poorest and more vulnerable countries (this study did not take into account the effect of
increased CO2 on photosynthesis
Higher CO2 concentrations are expected to increase the photosynthetic rate and crop yield of C 3 plants.
Depending on the crop studied; there is between a 5 to a 40% increase in yield in free-air CO2 enrichment
(FACE) experiments for the predicted CO2 concentrations that will be reached by the end of the century
.C4 plants (e.g., corn and sugarcane), however, will not benefit from this increase in atmospheric CO 2 due
to their already inherent CO2 concentration mechanisms .
These disparate reports on the effects of CO2 concentrations on plant-pathogen interactions are not
sufficient to draw any unifying principles and, therefore, underscore the great need to expand research in
this area. Most importantly, as different plant-pathogen interactions involve pathogens of different
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lifestyles (e.g., biotrophic vs. necrotrophic) and engagement of different plant defense pathways,
increased efforts should be devoted in determining whether the different effects could be attributed to
different pathogen lifestyles and/or the CO2 modulation of plant defense pathway
Increased temperatures:
 Plant Incidence of plant diseases. In greater incidence of rice bacterial and sheath blight could be
observed as temperatures increase. Increasing temperatures will affect sugar beet production due
to increased incidences of leaf spot and rhizomania. In higher temperatures may increase
sugarcane infection by Colletotrichum falcatum.
 Pathogen overwintering. In the warm temperatures would allow soybean rust to overwinter in
higher latitudes and also favor the development of grey leaf spot in maize. In warm winters have
already contributed to severe epidemics of wheat head blight in recent years
 Emergence of new pathogenic strains. Elevated temperature-adapted races leading to perturbed
geographic distributions of late blight and stripe rust diseases.
 Rise of aggressive plant disease vectors. Higher populations of whiteflies transmitting viral
diseases to cassava and yam
Increased rainfall/humidity
Increased incidence of moisture-requiring plant diseases. In this could potentially threaten potato
production by late blight
Decreased crop marketability. There may be more widespread manifestation of mycotoxin-producing
fungi in valuable food staples.
Water availability
Most plant diseases are favored by conditions of rain, high air humidity and high soil moisture. In
particular, the virulence of pathogens that infect aerial tissues is greatly promoted by rain and high
humidity.
Some of the effect of high humidity on pathogens does not directly translate into crop yield reductions
but on reduction of product marketability, as exemplified by several pathogenic fungi (Fusarium spp.
and Aspergillus spp.) that produce mycotoxins. Presence of mycotoxins even in minute quantities
prevents the marketability of the crop. In wheat plants infected with F. graminearum (head blight
fungus), higher humidity increased the concentration of the mycotoxin deoxynivalenol , which prevented
the grain from being sold.
Combined effect of multiple environmental factors
For many fungal pathogens, the combination of warm temperatures and high humidity provide the
optimum conditions for disease development . In the interaction between Botrytis cinerea and grapes,
both air relative humidity close to 100% and temperatures between 20 and 25 °C were required for
optimal disease and deviations from this optimum resulted in a drastic decrease in disease incidence. In
the field, plants and pathogens experience multiple environmental factors. How the combined effects of
multiple environmental conditions impact the disease outcome remains one of the most outstanding and
challenging questions for the future study of plant-pathogen interactions.
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Future outlook
There is no more urgent time than now to call for intensifying global research efforts to understand how
individual and combined environmental conditions influence plant immunity, pathogen virulence and
disease development. From limited (and often disparate) literature in this important area of plant
research, it is already obvious that the effects of CO2, temperature and humidity and other environmental
conditions on disease development could vary depending on plant and pathogen species. Therefore,
predicting a general outcome for all diseases may be difficult. An overarching theme, however, is that
there are environmental optima for plant immune and pathogen virulence systems to function properly.
Environmental deviations from these optima inevitably reduce the strength of plant immunity or
pathogen virulence. The final impact on disease reflects the combined environmental effects on plant
immunity and pathogen virulence . However, with increased data, it may be possible to develop
conceptual theories to unify the differential influences of environmental conditions on different plant
diseases. Basic research into how temperature, humidity and other abiotic stresses reduce plant immune
signaling will likely yield environment-vulnerable points in the plant immune system. Such knowledge will
hopefully provide a foundation for developing a new generation of plant varieties in which the plant
immune system is more resilient to environmental fluctuations. A well-known phenomenon associated
with increasing stress tolerance is reduction in plant growth and yield. Finally, we would like to point out
that, although there is a widespread observation of the environmental effect on diverse diseases caused
by a wide range of pathogens with different lifestyles, a major concern is that in-depth studies have been
done mostly using only a few model plant species (e.g., Arabidopsis) and with biotrophic pathogens. For
many crops with the highest world production, there are only descriptive studies on the environmental
effects on major diseases. Also, future studies addressing the effect of environmental factors on plant
disease will need to take into account the dynamic nature of conditions in the field. We need controlled
growth chambers that more closely resemble the dynamic conditions to which the plants and pathogens
are subjected in nature, so that field trials can be reproduced, and any laboratory results can be
validated.. The classically accepted paradigms used to approach plant-pathogen interactions must now
change. Future studies of plant-pathogen interactions should increasingly consider the multi-dimensional
nature of “plant-pathogen-environment” interactions that are more reflective of what occur in crop fields
and natural ecosystems.
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INTRODUCTION
Farm mechanisation is crucial for sustaining agricultural growth especially in the perspective of
diminishing agricultural labour. Due to significant and continuous reduction of the workforce in
agriculture, higher levels of farm mechanization are necessary for sustainable productivity and
profitability. Farm mechanisation in India is still in its early stages as compared to the developed
countries. Even with slow growth of mechanisation, the total production of food grains in India increased
from over 50 million tonnes in 1950-51 to 272 million tonnes in 2016-17. Food grain demand is expected
to reach 355 million tonnes in 2030 as compared to 250 million tonnes in 2016. The adoption rates of
farm equipment has been on a rise and a clear indicator of this is the sale of tractors, which increased
from 0.35 million units in 2007 to 0.57 million units in 2016, witnessing a CAGR of 5.5 per cent during
2007-16. India is also one of the largest manufacturers of agricultural equipment such as tractors,
harvesters and tillers.
Need for Farm Mechanisation
Growing shortage of agricultural labour and rising wage rates are not the only reasons for the
accelerated mechanization of farm operations. Factors such as time saving, efficient input application,
transportation of farm inputs and produce, and reducing drudgery also stimulate demand for farm
machines. Higher productivity, increase in agricultural exports, labour shortage and migration and
increase in labour cost, are some of the factors driving farm mechanisation in India.
Custom Hiring Services
About 86.08 per cent in 2015-16 census of the total land holdings are in small and marginal size
groups against 85.01 per cent in 2010-11 census which need special efforts for its mechanization
(Agriculture census 2015-16). These large communities of small and marginal farmers are still not in a
position to take full benefit of farm mechanisation because of adverse Economies of scale. Custom hiring
of agricultural machinery is seen as such arrangement which can promote mechanisation of agricultural
operations on small farms. To make the cost of machinery affordable and to make them available to all
farmers, Govt. of India is providing assistance under Sub-Mission on Agricultural Mechanisation (SMAM)
for establishment of farm machinery banks and hi-tech high productive equipment hub for custom hiring.
Sources of farm power in Agriculture
The different sources of farm power and total power availability in India for doing various
operations are listed out in the table 1. During last 40 years the average farm power availability in India
has increased from about 0.29 kW/ha in 1970-71 to about 1.84 kW/ha in 2012-13 as per central Institute
of Agricultural Engineering (CIAE), Bhopal.
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1971-72
1975-76
1981-82
1985-86
1991-92
1995-96
2001-02
2005-06
2011-12
2012-13
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Table 1: Availability of farm power from different sources in India
Farm power (kW/ha)
Agricultural
Draught
Power
Diesel
Electric
Total Power
Tractor
Worker
Animal
Tiller
Engine
Motor
(kW/Ha)
0.045
0.133
0.02
0.001
0.053
0.041
0.293
0.048
0.135
0.04
0.001
0.078
0.056
0.358
0.051
0.128
0.09
0.002
0.112
0.084
0.467
0.057
0.129
0.14
0.002
0.139
0.111
0.578
0.065
0.126
0.23
0.003
0.177
0.159
0.76
0.071
0.124
0.32
0.004
0.203
0.196
0.918
0.079
0.122
0.48
0.006
0.238
0.25
1.175
0.087
0.120
0.70
0.009
0.273
0.311
1.500
0.100
0.119
0.80
0.014
0.295
0.366
1.698
0.093
0.094
0.84
0.015
0.300
0.494
1.841

India witnessed unprecedented growth in agriculture that helped the country to graduate from
import dependence to self-sufficiency in food grains by increasing the food grain productivity from 0.64
MT/ha in year 1965-66 to 2.10 MT/ha in 2013-14 resulting in export. This growth was mainly attributed to
adoption of the agricultural technology during green revolution supported by positive governmental
policies, liberal public funding for agricultural research and development and untiring work of farmers
and manufacturers of agricultural machinery (Sahniet.al., 2018).

Farm Power Availability and Food Grain
Productivity from 1965-66 to 2013-14
2.5
2
1.5
1
0.5
0

1965-66 1975-76 1985-86 1995-96 2005-06 2009-10 2013-14
Power Available (kW/ha)

Food grain Productivity (t/ha)

Fig 1: Farm Power Availability and Food Grain Productivity

388

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Table 2: Cropping Intensity and power availability on Indian farms
Year

Cropping
Intensity (%)

Productivit
y (t/ha)

Power available
(kW/ha)

1965-66
1975-76
1985-86
1995-96
2005-06
2010-11
2011-12
2012-13
2013-14

114
120
127
131
136
141
142
141
142

0.64
0.94
1.18
1.50
1.72
1.93
2.08
2.12
2.11

0.32
0.48
0.73
1.05
1.50
1.78
1.87
1.94
2.02

Power per unit
production
(kW/t)
0.50
0.51
0.62
0.70
0.87
0.92
0.90
0.91
0.96

Net sown
area per
tractor (ha)
2162
487
174
82
45
34
31
29
27

It is apparent from the table 2 that the cropping intensity is increasing with increase in per unit
power availability. And net sown area per tractor shows the declining trend during the same period,
which is observed to be 2162 ha/tractor in 1965-66 and reduced to 27 ha/tractor in 2013-14 (Mehta et.
al., 2014).
Comparison of India with other countries in terms of mechanisation rates
Farm mechanisation industry in the world is highly dependent on agricultural land and farm
output. The agricultural production has a direct impact on the demand for farm equipment.
Table 3: Comparison of India with other countries in terms of mechanisation rates
Agriculture share in
Pop. Engaged in
Mechanisation Rate
Countries
GDP (%)
Agriculture (%)
(%)
United States
1.0
3.0
97
Western Europe
5.0
4.0
95
Russia
4.7
15
80
Brazil
5.5
17
75
China
8.6
63
48
India
17.4
55
40
Source: Grant Thornton India LLP, FICCI, 2017.
India is considered as an agrarian economy, and the agriculture and allied sector contribute more
than 17 per cent to the country’s GDP. In addition, more than 55 per cent of the total population needs to
rely on agriculture activities for their economic and social requirements. In terms of share of agriculture in
the GDP, India is ahead of many developed and developing countries in the world but the level of
mechanization in India is still lower than in the United States, Western Europe, Russia, Brazil and China
(Table 3).
CONCLUSION
The efficiency and timeliness of agricultural operations can be increased many fold even on small
farms by using agricultural machinery. But the cost of such machinery is increasingly become
unaffordable by small holders in many cases. Custom Hiring promotes farm mechanisation by bringing
mechanisation to places that face low farm power availability and negates the adverse economies of scale
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associated with individual ownership. It seeks to make modernised farm equipment available to small and
marginal farmers. This will also result in generating employment to rural youth and artisans for the
production, operation and maintenance of these machines. Modernisation of the Custom Hiring Model
and innovation in farm machinery sector will drive the next phase of agricultural growth in the country.
The greater impetus is needed to develop location specific and crop specific technologies.
REFERENCES
[1]. Agriculture census 2015-16 (Phase-I), All India Report on Number and Area of Operational holdings, Agriculture Census
division, Department of Agriculture, Co-operation & Farmers Welfare, Ministry of Agriculture & Farmers Welfare, Government
of India, 2019.
[2]. Mehta C. R., Chandel N. S. and Senthilkumar T., (2014). “Status, challenges and Strategies for farm mechanisation in India,”
Agricultural Mechanization in Asia, Africa, and Latin America, 45(4): 43-50.
[3]. Grant Thornton India LLP and FICCI, (2017). “Mechanisation: Key to higher productivity to double farmers’ income,” 1-68.
(https://www.grantthornton.in/globalassets/1.-member-firms/india/assets/pdfs/eima-agrimach-2017.pdf).
[4]. Sahni R. K., Patel A., Manoj Kumar, Thorat D. S. and Vijay Kumar, (2018). “Status of Farm Mechanization in Indian
Agriculture,” Biotech Articles.
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Metabolites are the intermediates products of metabolism and are usually restricted to small molecules
compound. Carbohydrates, lipids, nucleotides and amino acids are produced biosynthetically by
photosynthetic active green plants which form the source of almost all foods on earth and are known as
primary metabolites. Plants are assessed to be able to biosynthesize at least a million other diverse
compounds as well, with related plant families and species expressing combinations of similar
compounds. These compounds, typically of low molecular weight, appear not to contribute directly to the
primary functions of the plant, and are therefore known as “secondary metabolites”. The term
“secondary metabolites” introduced by A. Kossel in 1891 suggests that while primary metabolites are
present in every living cell capable of dividing, the secondary metabolites are present only incidentally
and are not of omnipotent significance for organism’s life. However, secondary metabolites are derived
from primary metabolism, but they do not make a basic molecular skeleton of the organism.
Hence, secondary metabolites are natural organic products which are defined as a heterogeneous
group of natural metabolic products that are not essential for normal vegetative growth of the organisms,
but they are considered differentiation compounds conferring adaptive roles, for example, by functioning
as defence compounds or signalling molecules in ecological interactions, symbiosis, metal transport,
competition, and so on. The multitude of secondary metabolite secretions is collected by humankind to
improve their health (antibiotics, enzyme inhibitors, immunomodulators, antitumor agents, and growth
promoters of animals and plants), widen the pyramid of healthy nutrition (pigments and nutraceuticals),
enhancing agricultural productivity (pesticides, insecticides, effectors of ecological competition and
symbiosis and pheromones), and hence impacting economics our society in a certain positive way. All of
these are a source of antibiotics.
These secondary metabolites gall tannin to play an important role in the survival of the species in stress
condition, that produces them via critical interactions with its environment, which maintain fundamental
cellular life processes. The biosynthesis of the secondary metabolites, phenylpropanoids, flavonoids and
abscisic acid, present in land plants provided protection against UV radiation, which played a significant
role in the ability to survive in the harsh terrestrial landscape with direct exposure to sunlight. Secondary
metabolites can be broadly classified into three main molecular families: the phenolics (including
products from C2, C5, C9, C2 pathways), terpenes (C10, C15, C20, C30, C40), and Nitrogen containing
compound like alkaloids.
Secondary metabolites of plants
Plant secondary metabolites represent highly economically valuable products. These are used as highvalue chemicals such as drugs, flavours, fragrances, insecticides, dyes, etc. Plants are rich in a wide range
of secondary metabolites, for example, tannins, terpenoids, alkaloids, and flavonoids. Plants have an
almost boundless ability to produce aromatic substances, most of which are phenols or their oxygensubstituted derivatives such as coumarins, lignin, flavonoids and tannins. Terpenoids are known as
secondary compounds and are derived from the five-carbon precursor isopentenyl diphosphate (IPP) such
as gibberellins, abscisic acid, sterols, carotenoids, phytol etc. Alkaloids are kept one or more nitrogen
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atoms which are biosynthesized from amino acids such as morphine, nicotine, quinine, atropine,
colchicine, cocaine and cannabidiol.
Functions of secondary metabolites: The major functions of the secondary metabolites are:
i.
act as a weapon against livings such as animals, plants, insects, and microorganisms and protect
the plant from invading pathogens
ii.
decreases the infection by some diseases and pests
iii.
helps to improve the shelf life of the plant and keep the plant healthy
iv. metal transporting agents
v. agents for symbiotic relationships with other organisms
vi. It has virtually imp in attracting the animals for pollination and seed dispersal, act as a
reproductive agent and differentiation effectors
vii.
It improves the immunity of plant and decreases the use of insecticides, pesticides, and fungicides
Applications: The major applications of the secondary metabolites are:
i.
it has wide used in pharmaceutical in drug development
ii.
in the production of insecticides and pesticides.
iii.
in preparation of antibiotics
iv. useful for the defence purpose in plant and it regulates the metabolism process
v. it acts as colouring agents
vi. useful in the preparation of perfumes, or aromatic substances.
Role of Secondary metabolite in plant defence: All higher plants are regularly exposed environmental
extremities heating, chilling, freezing, high irradiation, salinity, drought, flooding, mineral deficiency and
attack of microorganisms (pathogen). However, only a few of them cause diseases, because of an efficient
plant’s distinctive immune system. Plants in both natural and cultivated populations carry inherent
disease resistance, but this has not always protected them. The compatibility of micro-organisms with a
susceptible plant represents an exception in nature, while incompatibility with a resistant host is the rule.
The latter condition depends on the plant defence machinery, a complex array of both physical and
chemical preformed and inducible defences.
In higher plants, chemical defence mechanism represents the main array of their innate immune
system. Besides regulating the relationships between plants and their surrounding environment, these
plant chemicals are involved both in resistance against pathogens and intolerance towards abiotic
stresses, such as atmospheric pollution and extreme environmental conditions. The plant chemicals
involved in defence mechanism are metabolites which arise from the main secondary metabolic routes
viz., the phenylpropanoid, the isoprenoid and the alkaloid pathways. This indicates that secondary
metabolites play a vital role in the plant defence mechanism involving complex cascades. Plant disease
resistance is crucial to the reliable production of food, provides significant reductions in agricultural use of
land, water, fuel and other inputs.
Plants synthesize a number of anti-microbial secondary metabolite, some of which are performed
and some of which are induced after infection. These metabolites synthesized using various pathways but
the ultimate role is to protect the plant from stress conditions.
Plant disease resistance: Plant protects themselves via different two ways like i. by preformed
mechanisms and ii. by infection-induced responses of the immune system. Disease resistance is the
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reduction of pathogen growth on or in the plant disease resistance describes plants that exhibit little
disease damage despite extensive pathogen levels.

Class

Table- Different class of Secondary metabolites, their source and effects & Use
Compounds
Sources
Effects and Use

Alkaloids

nicotine cocaine

Tobacco, coca plant chocolate
(cocoa)
Mint And Relatives, Many Plants

Monoterpenes

Menthol Linalool

Sesquiterpenes

Parthenopid

Diterpenes
Triterpenes

Gossypol
Digitogenin

Parthenium And Relatives
( Asteraceae )
Cotton
Digitalis (Foxglove)

Tetraterpenoids
Terpene polymers
Sterols
Phenolic acids

Carotene
Rubber
Spina Sterol
Chlorogenic

Many Plants
Hevea(Rubber) Trees, Dandelion
Spinach
All Plants

Coumarins
Flavonoids

Umbelliferon
Anthocyanin

Carrots
All Plants

Tannins

Tannin

Lignin

Lignin

Oak, Hemlock Trees, Birdsfoot
Trefoil, Legumes
All Plants

Interfere with neurotransmission,
block enzyme action
Interfere with neurotransmission,
block ion transport, anaesthetic
Contact dermatitis
Block phosphorylation, toxic
Stimulate the heart muscle, alter ion
transport
Antioxidant; orange colouring
Gum up insects; aeroplane tires
Interfere with animal hormone action
Cause oxidative damage, browning in
fruits and wine
Cross-link DNA, block cell division
Flower, leaf colour; inhibit enzymes,
anti- and pro-oxidants, estrogenic
Bind to proteins, enzymes, block
digestion, antioxidants
Structure, toughness and fibre
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INTRODUCTION
“E-Agriculture” is an emerging field in the intersection of agricultural informatics, agricultural
development and entrepreneurship, referring to agricultural services, technology dissemination, and
information delivered or enhanced through the Internet and related technologies. More specifically, it
involves the conceptualization, design, development, evaluation and application of new (innovative) ways
to use existing or emerging information and communication technologies (ICTs). The delivery of
agricultural information and knowledge services (i.e. market prices, extension services, etc) using the
Internet and related technologies falls under the definition of e-Agriculture. More advanced applications
of e agriculture in farming exist in the use of sophisticated ICTs such as satellite systems, Global
Positioning Systems (GPS), advanced computers and electronic systems to improve the quantity and
quality of production.
Application of ICT tools in E Agriculture
1) Geographical Information System
A Geographical Information System (GIS) makes visual comparisons between different types of
data possible. It helps to establish relationships between different data sets and is important in the
production of maps, and charts and additional information associated with coordinates and time. It helps
in the analysis of post-harvest variation in crop yield measures, and provides a holistic view of the
production system (GIS Development, 2006). GIS is a computerized data storage and retrieval system,
which can be used to manage and analyze spatial data relating crop productivity and agronomic factors. It
can integrate all types of information and interface with other decision support tools. GIS can display
analyzed information in maps that allow (a) better understanding of interactions among yield, fertility,
pests, weeds and other factors and (b) decision-making based on such spatial relationships.
2) Internet and Web-Based Applications
The Internet, e-mail, web sites and web-based applications are becoming increasingly important in
sharing and in disseminating agricultural information. E-Agriculture is intended to promote the
integration of agricultural stakeholders and technology with multimedia, knowledge and culture, and
aims to improve communication and learning processes.
3) Global Positioning System
The Global Positioning System (GPS) is a satellite-based navigation system that can be used to
locate positions anywhere on the earth. GPS provides continuous (24 hours/day), real-time, 3dimensional positioning, navigation and timing worldwide in any weather condition. This tool has proven
to be the unifying connection among field variables such as weeds, crop yield, soil moisture and remote
sensing data
Role of E Agriculture in agronomic practices
1). Crop Variety Selection
This sub-system advises the users about themost suitable variety for his/her plantation based on
thespecific circumstances of the farm and the user requirements.
2). Land Use Planning and Management
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Among the various ICT tools, Geographic Information Systems (GIS) and Remote Sensing (RS) techniques
represent two key tools for land planning and management. Land Preparation and Planting Land
preparation gives specific advises to the user about how to prepare specific land for paddy cultivation,
while planting gives the suitable planting methods according to user specific inputs data
3). Soil Quality Assessment
Assessment of soil quality can be done in farm level and also in regional level. In regional level it can be
done based on soil, climate and land uses. Soil quality assessment is being done with some useful
technologies, like remote sensing.
4). Water Management Technology
ICT monitors each real time water and nutrient consumption and needs. The system in turn remotely
activates an ongoing, optimized supply of water and nutrients suited to the current climate, soil
conditions and the farmer's production plan. ICT is one of the most effective means in upgrading of land
and water management and increasing food production
5). Fertilizer Management
Fertilizers, pesticides and quality of yield were the major factors of concern in agriculture. Most of the
time the expertise were required to analyze the problems and which may be time consuming and costlier
issue in developing countries. Image processing was one of the tools which can be applied to measure the
parameters related to agronomy with accuracy and economy.
Advantages of ICT in E-agriculture
1) It can initiate new agricultural and rural business such as e-commerce, real estate business for satellite
offices, rural tourism, and virtual corporation of small-scale farms.
2) It can support policy-making and evaluation on optimal farm production, disaster management, agroenvironmental resource management etc., using tools such as geographic information systems (GIS).
3) It can improve farm management and farming technologies by efficient farm management, risk
management, effective information or knowledge transfer etc., realizing competitive and sustainable
farming with safe products. For example, farmer has to make critical decisions such as what to plant?
When to plant? how to manage pests?, while considering off-farm factors such as environmental impacts,
market access, and industry standards. IT-based decision support system (DSS) can surely help their
decisions.
4) It can provide systems and tools to secure food traceability and reliability that has been an emerging
issue concerning farm products since serious contamination such as chicken flu was detected.
5) It can facilitate rural activities and provide more comfortable and safe rural life with equivalent services
to those in the urban areas, such as provision of distance education, telemedicine, remote public services,
remote entertainment etc.
6) Empowerment of Stakeholders (Government Officials, Research, Education & Extension Scientists,
farmers and other service providers such as Community Information centers.
7) Development of Knowledge Management, Decision Support and Advisory Systems to strengthen
Extension services and also used for Farmers Redressal system
8) Efficient management (Development, Conservation, allocation and utilization) of resources.
9) Improved productivity and profitability of farmers through better advisory systems.
REFERENCES
1). E-Agriculture And Rural Development :Global Innovation And Future Prospects-Blessing Maumbe And Charalampos
Z.Pratikakis, Dec2012.
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(1) White Rust of Mustard: Locally it is known as “Marodia Rog” or “Toontia Rog”.It is also called “White
Blisters of Crucifers”.Other crucifers host – Radish, Turnip, Cabbage, Cauliflower, Taramira .Spinach &
sweet potato (Non- crucifers).White creamy pustules & sporangia give white rusty appearance by
exposing powdery mass of spores on the infected host surfaces, that’s why it is called white rust
(while it is not true rust. True rusts are caused by Uredinales i.e. Puccinia,Uromyces, Melampsora
etc.).
Symptoms: Symptoms are produced on all parts except roots. Symptoms appear as a result of two types
of infection
(i) In local infection: - White creamy pustules of variable shape & size appear on the leaves, stem &
inflorescence. Pustules merge to form large patches. The pustules, after the host epidermis ruptured,
become powdery in appearance(Give white rusty appearance).
(ii) In systemic infection:-Young stems & floral organs are infected & stimulate hypertrophy (increase in
size of cells) &hyperplasia (increase in number of cells) resulting in abnormal enlargement of infected
organs which give stag head appearance.
Pathogen: Albugo candida(also called Cystopus candidus). The pathogen is an “Obligate parasite”.
Mycelium is coenocytic (without septa) branched & inter cellular with knob-like haustoria (i.e. food
absorbing organ). Sporangiophores are short, club-shaped & thick at the base. Sporangia are hyaline,
spherical/globose & formed in “basipetal succession” in chains (i.e. sporangia are produced from the
base, where youngest at the base while oldest at the tip of the sporangial chain). Oospores (sexual spore)
are thick, warty, tuberculate or with roughened epispore.
Disease Cycle:- The pathogen is soil-borne in nature.The pathogen survives through “Oospores” lying in
soil in infected plant debris.It also moves with diseased pieces alongwith the seed. It also survives on
perennial weed hosts (e.g. horse radish)in mycelia stage. Oospores can remain viable for 21 years under
dry conditions. Oospores are formed in the hypertrophied tissues (leaves, stems, inflorescence, pods,
roots) of infected host plants. By primary inoculums (i.e. over seasoning part of pathogen) like oospores
in soil or zoospores from weeds cause primary infection on lower leaves. Oospores germinate & produce
zoospores that cause infection. Sporangia or zoospores produced on primary infected plants, serve as the
source of secondary infection. Temperature below 150C (12-14 0C) & High moisture conditions(RH 60-80
%) favor the disease incidence & intensity. Other factors like application of irrigation at pod formation
stage &late sowing(i.e. after 21st Oct.) favor the disease.
Management:- As the pathogen soil – borne or survive on weeds.Use healthy &clean seeds or certified
seeds.Destroy weeds in & around the field. Collect & destroy infected plant parts. Adopt field
sanitation.Follow long crop rotation with non-host crops.Do early sowing (Grow the crop earlier than
20Oct.). Treat the seeds with “Apron SD-35” (metalaxyl) @ 6 g/kg seed(protect for 60 days) or
“mancozeb”(2.5 g/kg seed). (ii) Spray the crop with Bordeaux mixture (0.8%=4:4:50) or mancozeb
(0.25%) or Ridomil MZ-72(0.1%) at10 days interval.(iii) Use recent fungicides likefosetyl-Al (Aliette). It has
both apoplastic (through xylem)&symplastic(through phloem) movement. So, this is an Ambimobile
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fungicide. Grow resistant genotypes like- Kranti (PR 15), RN 510, DIR-1507, DIR-1522, PAB 2001, and PAB
2002 of Indian mustard
(2) Alternaria Blight Of Mustard
It is also called “Leaf spot” or “Black leaf spot” disease.
Symptoms: (i)Leaf spots caused by Alternaria brassicicola: Spots appear as dark colored & big in size (1cm
dia.) with concentric rings (target effect). (ii)Leaf spots caused by Alternaria brassicae: - Spots appear as
light colored & smaller in size with concentric rings (target effect).
Pathogen: Fungus belongs to Mitosporic group (deuteromycetes).
(i)
Alternaria brassicicola(This species is more dangerous. (ii)Alternaria brassicae
Disease Cycle: -The pathogen is seed & soil-borne (SSB) in nature. It survives through conidia & mycelium
with seed & in infected plant debris in soil.Primary infection caused by conidia & mycelium on the lower
leaves. Conidia produced on primary infected plants serve as the source of secondary inoculum during the
same growing season. Conidia carried out by wind on healthy plants, germinate & cause infection. Moist&
foggy weather, late sown crops are more attacked
Management: Maintain field sanitation. Follow crop rotation with non-host crops. Follow deep summer
ploughing. Adopt early sowing (up to 21 Oct.). Treat the seeds with hot water at 50 0C for 20 min. Spray
mancozeb or zineb or COC @ 2.5 g/litre of water at an interval of 15 days from 45 DAS (days after
sowing). Grow resistant varieties like Pusa Kranti & Seeta var. of mustard. Grow multiple disease resistant
varieties against Alternaria blight, white rust, Powdery Mildew& Downy Mildew of Indian mustard like :DIR-157& DIR-1522.
(3) White Rot Or Stem Rot Of Mustard
It is also called – stem blight or white blight.
Symptoms: Sudden drooping of leaves followed by drying of plants are characteristic feature of the
disease. White cottony, fungal growth is visible near collar/ crown portion of the stem with black
sclerotial bodies on & inside the rotted stem /portion. When the infected stem is splitted, large cavities
lined by fluffy mycelium & numerous black sclerotia of the fungus are seen, which are the main structures
responsible for overseasoning & dissemination.
Pathogen: -Sclerotinia sclerotiorum
This fungus is a ubiquitous, omnivorous, soil-borne and destructive plant pathogen, causing disease in >
500 plant spp. It belongs to class Ascomycetes & characterized by the formation of hard blackish sclerotia
which on germination produce cup-shaped brown colored apothecia. Apothecia give rise asci &
ascospores (sexual spores, 8 in number).
Disease Cycle:-The pathogen is soil-borne& disease is monocyclic.It survives through sclerotia in soil or
admixture with seeds.Primary infection is caused by mycelium from myceliogenic germination of sclerotia
and ascospores from apothecia. There is no secondary infection as it is monocyclic disease. High humidity
(80-90%), Cool temperate(15-250C). It is also favored by heavy soils, early sowing, monocropping & 3 or
more irrigations.
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Management:-Burning of stubbles to destroy sclerotia. Deep burying of sclerotia by deep ploughing.
Flooding of soil for 2-3 weeks. Follow long crop rotation with non-host crops (maize/wheat/onion etc.).
Adopt late sowing (after third week of Oct.). Treat the seeds with hot water at 50 0C for 20 min. Remove
lower leaves at 50-60 days after sowing. (Removed leaves can be used as fodder). Maintain low plant
population with spacing of 45 x 10 cm. Treat the seeds with carbendazim (0.1 %). Spray carbendazim @ 1
g/litre or Topsin M @ 2g/litre of water at 50-60 DAS (days after sowing). Drench the soil with
carbendazim (0.1%).Grow resistant/tolerant genotypes like Hyola-401, Kiran, PAB-9511, Rh-492. Treat the
seeds with fungal bio-control agent (BCA)Trichoderma harzianumor Trichoderma virideculture @ 4-10g/kg
seed. Also apply Trichoderma or Coniothyrium minitans culture into soil @ 4-10kg/ha.
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Wind Erosion: Effects and control
Article id: 23123
Bhagwat Saran
Research Scholar, Department of Soil and Water Conservation Engineering, Govind Ballabh Pant
University of Agricultural and Technology, Pantnagar, India
INTRODUCTION
Wind erosion is the process of detachment, transportation and deposition of soil particles by the action of
wind. In India, Rajasthan has severe wind erosion problem, some parts of coastal areas also have such
problems. Arid and semi-arid regions, where annual rainfall is less, are more predominant to wind erosion. In
humid regions, wind erosion occurs only in dry periods of the years. A high velocity of wind produces a large
effect on soil erosion. In wind erosion not only the top soil is removed, but the soil fertility is also reduced.The
strong wind, blowing across an unprotected soil surface, loose the soil, soil eroded from the soil surface. Soil
particles from the soil surface start to move when the force of the wind velocity increased. To start the
movement of soil particles depends on the size and weight of soil particles. Once wind blowing, soil flow is
zero but the rate increases until it reaches the maximum that a given wind can carry. The wind velocity at
which the maximum rate of flow occurs varies with soil erodibility. The more erodible soil, greater the rate of
erosion and the shorter the distance to maximum soil movement.
Factors affecting wind erosion
1. Climatic Factor: Precipitation, temperature, humidity, wind velocity, evaporation etc. factors which
affect the wind erosion. Wind erosion is more effective when mean annual rainfall is comparatively less,
because of less rainfall means less moisture content in the soil and then soil particles are inn loose
condition, as result they easily eroded by blowing wind. The atmospheric temperature, humidity and wind
velocity are directly related to affect the evaporation and transpiration, by which the status of soil
moisture gets fluctuates as per their variations. In normal conditionof land surface a high wind velocity
dislodges more soil particles than a slower wind.
1.1 Erosive Nature of wind
The derisiveness of surface wind is predicted by the energy or force, by which it is striking over the soil
surface. The energy of wind is associated with its velocity. The higher the velocity, the greater will be the
energy and higher erosive power.
1.2 Wind Turbulence
Soil erosion due to wind is mainly the result of the creation of wind turbulence over the ground surface. A
strong wind is always in turbulent nature and causes severe wind erosion. Wind turbulence is greater
over the rough surface than the pane surface.
1.3 Detaching Capacity of Wind
The detaching capacity of moving wind is associated with the friction velocity or shear stress and to the
size of erodible soil particles. The soil particle in the size ranges from 0.1-0.15 mm are susceptible to get
detached by the collision of grains under saltation process, but particles ranging from 0.05-0.50 mm
diameter can also saltate provided that the wind should be strong. The soil particles less than 0.05 mm in
diameter can detach by turbulent wind.
1.4 Transportation capacity of wind
The capacity of wind to transport the soil particles from one place to another is called as transporting
capacity of the wind. It is mainly related to the wind velocity and particle size. The transportation of soil
particles in suspension varies from 3% to 38%, in saltation process, it is varies from 55% to 72% and in
surface creep it is varies from 7% to 25%. It is clear that the highest soil particles moved in the saltation
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process. The critical wind velocity for the wind erosion lies between 3.5 to 4 m/s for the soil particles of
0.05 to 1 mm in dia.
2. Soil Condition
Soil structure, texture, size of soil particles, density of soil mass, organic matter, moisture content and
surface roughness affect the wind erosion. The soil moisture and land roughness are the most dominating
factors and have an important factor on wind erosion. High soil moisture always reduces the wind
erosion.
3. Vegetation
It is one of the most effective means of wind erosion control. It creates a direct obstruction in flow path
of blowing wind and deflects the wind currents at farther distance down-stream side, reduced wind
velocity, which effect is observed on control of wind erosion against tractive force of the wind.
Soil Particle Movement
The movement of larger particles, greater than 0.5mm occurs by the process of surface creep. When the
size of soil particles lies between 0.1 to 0.5mm moved by the process of saltation, while very small size
particles of soil (0.1 mm) are carried by suspension in the air.
Control Wind Erosion
Wind erosion is a very serious problem in arid and semi-arid regions of India as well as world. So many
conservation practices introduced in the last 50 years, and its uses mainly for the reduces velocity of wind
near the soil and increases the resistant the soil surface. Sometimes it is reduced by conservation of
moisture in to the soil. Some of the methods of wind erosion control are discussed here.
1. Vegetation
Vegetative Measures retard wind velocities near the surface and generally the most effective means of
controlling wind erosion. Vegetation provides a cover on the soil surface by the plant leaf and stem. Close
growing crops like legumes crop provide a very good protection to the soil surface. Planting trees, shrubs
and grasses protecting land surface from the wind velocity.
2. Crop Residue Management
Crop residues are used to protect the open soil surface and provide protection from winds. It is also use
to increase the soil fertility by mixing with the soil, absorbs the raindrop as well as moisture and moisture
infiltrate into the ground, due to high moisture content the wind velocity cannot erode the soil particles.
3. Permanent Vegetative cover
Permanent vegetation cover is the most effective method to control wind erosion. It is used to protect
the soil from wind velocity throughout the year. The permanent vegetation’s refers to trees, shrubs,
legumes crop and grassland, its expected life up to 5 years.
4. Strip Cropping
“Cultivation in which different crops are sown in alternate strips to prevent soil erosion”. It means
growing of different crops in alternate strips across the slope that they serve as vegetative barriers to the
wind erosion. Contour strip, field strip, buffer strip and wind strip cropping system are preferred in this
method.
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5. Wind Breaks
Wind break is associated with any type of barriers, either mechanical or vegetative, for protection from
winds like buildings, orchards and farmstead. It is used to break the velocity of wind.
6. Moisture Conservation
Moisture conservation by the water infiltration in to soil is the use to minimize the amount of water
losses. The main cause of wind erosion because of less moisture into the soil, we can improve the
moisture of the top soil and manage the wind erosion. Crop residue are common form of mulch, used to
conserve the soil moisture and reducing the wind erosion.
7. Mulch Tillage
Crop residues mixed with soil and some of residue presents on the soil surface, it reduces the wind
velocity. The residues available on the top surface of the soil, it covered the soil and wind velocity does
not direct hit of the soil surface.
8. Shelter Belts
Shelter belts are the rows of trees and shrubs planted to protect the crop or farmstead from the wind
velocity. It is also used to control the wind erosion. It reduces the wind speed up to 80%, and soil does not
detached from the surface.
9. Increase Surface Roughness
Increase surface roughness by covering the soil surface with straw and manure. A rough soil surface
reduces the wind velocity, results disturb the soil movement.
10. Provide Artificial Barriers
Snow fence, wall, bamboo, willow fences, earthen banks, straw rows and rock walls have been used as
artificial barriers for controllingwind erosion. The costs of artificial barriers are high as compared to other
barriers. It can be used in arid regions to aid in the initial stabilization, while grass and trees are being
established.
CONCLUSION
Wind velocity removes the top fertile soil and organic matters, deposited it some other places, so the
fertility of the soil is decrease when wind erosion is increased. Losses of soil nutrients are also a big
problem in to the soil caused by wind erosion. The controls of wind erosion are necessary for better yield
of crop and maintain the soil fertility.
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Mustards Nutritional values and its impact on Health
Article id: 23124
Rajat Chaudhary
Division of Genetics, Indian Agricultural Research Institute, New Delhi-110012
Brassica vegetables are a large group of herbaceous plants that includes cruciferous vegetables like
cabbage, broccoli, cauliflower, and mustards. It also includes the oil seed crops rapeseed and
canola.Brassica vegetables have isothiocyanates, thiocyanates, and nitrites as major sources of their
characteristic flavor (pungent aroma and bitter taste). It is good source of vitamin A and ascorbic
acid and contain riboflavin, niacin, calcium, and iron. Kale, being a rich source of vitamin C, carotenoids,
and calcium, ranks high among the greens in nutritive value.
Mustards have been consumed for centuries as vegetables, and their products used as condiments and as
edible and industrial oils. The oil is commonly used for cooking and to add a hot and spicy flavour to food.
As a crop, they are also one of the highest oil yielding and high protein-containing oilseed species.
Economically important members of this family include vegetables like broccoli, cabbage, Chinese
cabbage, turnip, and cauliflower, and the seed oil crop canola. Canola is the second most economically
important edible oilseed crop worldwide, with annual world production above 73 million tons.
The edible oil contains low pungency, low erucic acid (less than 2%) and low aliphatic glucosinolate
(less than 30 μmol/g). These low levels have been obtained from designed breeding of several cultivars
of B. juncea, B. napus, B. rapa and S. alba. Canola oil is one of the most popular edible and healthy
cooking oils due to its low saturated fatty acid content, high mono-unsaturated fatty acids, and balanced
content of omega-3 fatty acids. Canola oil is also used to manufacture condiments, as a preservative, and
as taste and flavor enhancers in pickles, chutney and other processed foods. During the history of human
settlement different types of Brassicaceae mustards, namely B. juncea, B. napus, B. nigra, B. rapa, Alliaria
petiolata, Brassica alba, B. carinata, Calepina irregularis, Erysimum repandum, Neslia paniculata,
Sisymbrium officinale, S. orientale and S. erysimoides have been naturalized.
 Brassica juncea is known as brown mustard, Asian mustard, Indian mustard. A canola quality B.
juncea was developed, with low erucic acid, moderate oleic acid and low glucosinolate levels. The
leaves are used as salad and use the seed oil as edible oil instead of olive oil. Herbal medicinal
practitioners use it to treat arthritis, foot-ache, lumbago, and rheumatism. The seeds are high in
vitamin A and K and when eaten uncooked, the oil is ‘nose clearing’. The flowering shoots are
tremendously hot when eaten fresh, with a peppery taste, but mild when cooked. It plays role in
management of type-2 diabetes, the leaves of B. juncea were found to decrease hyperglycemia.
 Brassica nigra is commonly known as black mustard, brown mustard. Use of the active constituent,
allyl isocyanate, of B. nigra and spp., is not recommended for therapeutic purposes due to the
irritant effect of the chemical. Black mustard oil is utilized for production of soap and for medicinal
remedies; the seeds are valued as a stimulant, irritant, emetic and to treat bronchitis. Regular
consumption of black mustard seeds is reported to improve the body’s biological defense
mechanisms against cancer development and studies have shown that it can reduce the rate of
colon, bladder and lung carcinogenesis. It relieves congestion by drawing the blood to the surface as
in head afflictions, neuralgia and headaches. The antioxidant activity and polyphenolic content of B.
nigra can inhibit pancreatic alpha amylase enzyme resulting in improved glucose tolerance in
diabetics. The alpha amylase enzyme is one of the key enzymes in the small intestine for the
digestion of starch.
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 Brassica rapa well known as oilseed rape, rape oilseed, rape mustard, canola, is the most cultivated
Brassica oilseed in many countries. All parts of this species, including the leaves, stems, seeds and
roots are utilized for food. The seeds are considered highly nutritious because of the high content of
vitamin A, B1, B2, and C, as well as protein with a balanced amino acid profile.
 Alliaria petiolata commonly known as garlic mustard is an invasive, biennial herb. Young tender
leaves of this plant have a special pungent garlic-like smell giving the plant. It is used as an antiseptic
in ulcers and cuts, as disinfectant, a diuretic and to heal wounds and bronchial complications. Leaves
of this plant have more vitamin A than spinach leaves and more vitamin C than oranges.
 Brassica alba commonly called white mustard or yellow mustard. It is the hottest known flavor for
use in the Mediterranean region and is a fast growing salad crop. The seedling leaves have high
vitamin A, C and E content and, in medicinal is used to purify and strengthen the blood. The seeds
have strong disinfectant properties and are used to preserve foods and it is also used as a gargle for
cold, cough and treatment of sore throats.
 Brassica carinata known as Ethiopian or Abyssinian mustard is a native traditional African vegetable.
The plant is widely used as bio-fumigant, to suppress soil-borne pests and pathogens and because of
this is used as a rotation crop by farmers.
 Calepina irregularis is known as white ball mustard, smooth ball mustard, and mustard spinach. The
leaves are eaten as salad or boiled in curries.
 Erysimum repandum known as treacle mustard is a common weed. The leaves can be eaten as a
vegetable.
 Neslia paniculata is known as ball mustard, common ball mustard, yellow weed. The plant is used by
folklore medicinal practitioners for its curative value.
 Sisymbrium officinale known as erysimum, English watercress, and hedge mustard is annual or
biennial mustard. It has been listed for official medicinal plant the seed and plant extracts were made
into syrup, with honey or sugar and flowers, and used to make a strong infusion. The whole plant,
which is highly pungent, is often infused for treatment of sore throat and as an expectorant to treat
common cold and asthma where the chest is highly congested. It gets its name ‘singer’s plant’ for
these cures.
 Sisymbrium orientale is known as Asian hedge mustard, Indian hedge mustard. It is valued and well
known as ‘tumbling mustard. Seeds are used as an expectorant, a tonic for fever, used to treat
bronchitis, dysentery, worms and chickenpox. Plant material is employed as a diuretic, and a
decoction is used to eradicate worms and in the treatment of indolent ulcers.
 Sisymbrium erysimoides is commonly known as smooth mustard. It has a history of cultivation of S.
officinale, S. orientale and S. erysimoides for a variety of food, traditional rituals and medicinal uses.
Active Ingredients of Mustards
Allyl isothiocyanate, 4-hydroxy benzyl isothiocyanate and p-hydroxy benzyl isothiocyanate cause the
sharp and hot pungency of mustards by stimulating the heat and acidity sensing TRPV ion channel, TRPV1,
in the mouth and nasal cavity. Phenethyl isothiocyanate, benzyl isothiocyanate and sulforaphane are
relatively less pungent. The sulfoxide group present in sulforaphane (4-methyl-sulfinyl butyl-ITC, CH3-SO(CH2)4-N=C=S) is structurally similar to a thiol [(R-S-H) group] which produces onion or garlic-like odours
in food. Due to the different composition of secondary metabolites in varieties of mustard, B.
juncea and B. nigra, which are commonly used for aroma, produce more intense, robust heat, longerlasting flavour and pungency compared to B. alba, which is mainly used for flavouring. Temperature,
toasting and addition of water change the potency and flavour due to myrosinase activation and
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glucosinolate degradation which also contributes to changes in the taste and flavour of the final food
dish.
Use of mustards as food crops has some drawbacks as they contain metabolites that are
considered anti-nutritional (Table 1). Various new technology and breeding strategies have applied to
minimize the levels of anti-nutritional compounds in mustards.
Table 1: Some anti-nutritional factors of mustard and canola seeds.
Anti-Nutritional Factors
Reduce adverse effects
Phytic acid-It is an anti-nutritional factor, Phytases enzyme that hydrolyses phytic acid
composed primarily of phosphorous and to inositol and inorganic phosphorus, resulting
inositol, strongly binds to metallic cations (Ca, high phosphorus utilization.
Fe, Zn, Mn, Mg), forming insoluble complexes
and interfering with their absorption.
Sinapine-Rapeseed contains high amount of Sinapine is a choline ester of sinapic acid. Its
phenolic compounds. For example sinapine, characteristic fishy taint is associated with a
which accounts for about 1-1.5% of the meal genetic disorder of some brown layers which
has been found to be responsible to produce a cannot metabolize the choline esters properly.
“fishy” smell in brown-shelled eggs when The genes responsible for the fishy taint have
rapeseed meal is fed to chickens.
been identified and eliminated from the
chicken population by screening and breeding.
Moreover, limiting the supplementation of
choline in diet, 10-12% canola meal are not
harmful to the poultry.
Tannins-Rapeseeds and canola contain high Tannins are less water soluble and mostly
amount of tannin, meal constitutes about 3% present in seed hull. De-hulling and enzymatic
tannin.
processing, tannin content can lowered from
rapeseed and canola meal.
Nitriles-Indoles present in the mustard seeds Before feeding, levels of secondary
causes a pneumonia type syndrome in goats. metabolites including erucic acid and
Nitriles have the potential to create glucosinolates should be checked and
preliminary liver damage with secondary selection of meal containing low levels will
photosensitization, and/or brain damage avoid toxicities.
characterized by loss of sight. Build up of
nitrates can also cause respiratory problems
and death.
Isothiocyanates-It can produce digestive Selection of meal containing low levels of
disturbances in goats involving rumen stasis isothiocyanates will avoid the deleterious
and constipation. Non-protein amino acids effects.
present in the seed meal can create anemia
with blood colored urine.
Use of Mustards as Food
Mustards and rapeseeds are cultivated for the production of edible oil for human consumption. Food
standards have approved the use of canola oil as safe for the consumers due to the low levels of erucic
acid that it contains as a result of directed breeding programs. At high concentrations, erucic acid can
have toxic effects on the heart. Other oils with high erucic acid, including certain rapeseed oils and
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mustard seed oils, are not commonly used as edible oils. Canola oil is also used in the form of margarine
and edible blends for spreads, and the residual meal is utilized for animal feed. The leaves and seeds are
also consumed in various food forms in different parts of the world.
Table 2: Uses of Brassicaceae as food ingredient.
Uses
Mustards
Edible oil
Mustard seeds contain significant amounts of oil which is popular in Indian
cooking and often used as a substitute for ghee, an Asian form of clarified butter.
Vegetable
Brassica mustard species are cooked similar to spinach. They are also fermented
and used as popular mild flavored leafy vegetables, Kimchi, a popular traditional
Korean dish, which is made from fermented B. juncea, B. nigra and S. officinale.
Salad
Leaves from B. juncea, B. napus, B. nigra, B. alba, and C. irregularis are consumed
as salad greens.
Sauce
Mustards are used to enhance the piquancy and texture of several types of
sauces.
Condiment Seeds of B. nigra, B. napus, B. alba and B. juncea are widely used as a condiment
to impart a hot pungent flavor to food, either alone or with other spices. The
seeds of B. nigra have the strongest intensity because of the high glucosinolate
content. Raw whole mustard seeds, toasted, and ground as paste are used in
hundreds of curries, snacks, sauces and recipes for the addition of heat and a
depth of flavor.
Artificial
Powdered mustard is blended with dried horseradish and green dye to produce
wasabi
wasabi paste.
Fodder
Both the leaves and seed residues of B. napus, and Neslia paniculata are used as
fodder for both monogastric and ruminant livestock.
In addition to being utilized directly as food, mustard seeds are used to add heat and a complexity of
flavor. Mustard seed consumption was found to stimulate salivary secretion in human subjects and thus
acts as a digestive stimulant, this explains their use as an appetizer in Asian, and Chinese cultures. In
addition, mustards stimulate the pancreatic lipase and amylase secretion in experimental rats. Yellow (B.
hirta) or white mustard (B. alba) are used as spreads on burgers, hotdogs and sandwiches and widely
consumed in this form.
Mustard in Food Processing
Mustard is used to prevent microbial growth of food-spoiling bacteria and extend the shelf life of
processed food due to their anti-oxidant properties. Anti-microbial components include a wide range of
glucosinolates as well as proteins which have the ability to inhibit bacterial growth in foodstuffs. Antioxidant components such as quercetin, catechin, vitamin C and E in mustard suppress the formation of
hydrogen peroxides, superoxides, peroxynitrites and thus reduce the rate of food oxidation.
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In Vitro Germplasm conservation-a revolution in Horticulture
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Germplasm conservation is very essential for any sound breeding program it is a continuous
process which constantly requires useful germplasm at any time. Old adapted varieties and wild relatives
are the reserves of genes for quality characters and pest and disease resistance characters. The crops
which are propagated through seeds, it is somewhat easier to preserve the seeds by bringing down the
moisture to the level of 8% and can be stored in low temperature of (-180C).
However, the storage of seed also pose problem because some seeds remain viable only for a
limited duration and some seeds deteriorates rapidly due to the attack of seed borne pathogen. In case of
vegetative propagated crops the volume of seed material is bulky and the viability is very low which
warrants more resources. Under these circumstances, in vitro techniques have been established for the
storage of seed material of both sexually and vegetatively propagated crops.
Modes of conservation of germplasm
I.
Ex situ conservation
This is a modern method of preservation germplasm. Seeds, plant cell, tissues and organs are
preserved under appropriate conditions for long term storage as gene banks.
II.
In situ conservation
The method of conservation land races and other genotypes in their own habitat. This mode of
conservation has some limitation. Due to environmental hazard some of the materials may be lost.
The cost of maintaining a large proportion of available in nurseries or fields is very high and
tedious.
Advantages of in vitro conservation
1. Efficient and reproducible.
2. Feasible for medium and long-term secure storage.
3. Wide diversity of each target taxonomy conserved.
4. Easy access for characterization, evaluation, and utilization
5. Little maintenance
Cryopreservation
Preservation of seeds, cell, tissues and organs in liquid nitrogen is called cryopreservation. It is
based on the reduction and subsequent arrest of metabolic functions of biological materials by imposition
of ultra low temperature. At the temperature of liquid nitrogen (-1960C) almost all the metabolic activities
of cells are ceased and the sample can then be preserved in such a state for periods. This is achieved by
transferring the water content present in the cells to solid state. However, only a few biological materials
in their natural state can be frozen to sub freezing temperature without adversely affected the cell
viability.
Cry-protection
It is a process that prevents the formation of ice crystals in cells and protects them from toxic
solution effect due to water loss from the cytoplasm.
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Cry-protestants
Several chemicals such as DiMethyl SulphOxide (DMSO), glycerol, various sugars and sugar alcohol
protect living cells against damage during freezing and thawing i.e., they make the storage materials not
to become frozen. These compounds lower the temperature at which freezing first occurs and can alter
the crystal habit of ice when it separates. Generally 5-10% of DMSO or 10-20 % of glycerol is adequate for
most materials. Sometimes a mixture of cryoprotectants is also used.
DMSO
- prevents ice formation.
PEG
- slows the growth of ice crystals outside the cell.
Sucrose / Glucose - protects the all membrane.
Steps in Cryopreservation
1. Freezing and Storage
A. Slow Freezing Method
Initially the temperature is frozen at the rate of 0.5 to 40C per minute from the temperature of 0 0C and
allowed to reach to – 100 0C and transferred to liquid nitrogen. This is followed for peas, strawberry,
potato, cassava, etc. This method is highly useful for preserving cells from suspension cultures.
B. Rapid Freezing Method
The material is frozen rapidly by plugging into liquid nitrogen thereby the temperature decreases at the
rate of to 1000 0C / min. Dry ice (CO2), can also be used instead of liquid nitrogen. Rapid freezing has
been employed to cryopreserve shoot tips of carnation, potato, and strawberry and Brassica napus.
C. Droplet Freezing
In this method the cryoprotectant treated meristems are dispensed in droplets of 2-3 micro litre
on an aluminium foil in a petriplate. The specimeans are frozen by slow cooling (0.5 0C / min) to a subzero
temperature between – 20 0C to 40 0C prior to immersion in liquid nitrogen.
D. Stepwise Method
The plant materials is subjected to slow freezing rate initially (1 to 5 0C per minute) for 30 minutes and
afterwards rapidly cooled by plugging into liquid nitrogen.
E. Dry freezing Method
In this method the plant materials are dehydrated by drying in an under vacuum to reduce cryogenic
damage.
2. Storage
A cryoprotectant like DMSO (5-8 %), Glycerol (10 %) must be added to the culture medium to protect the
cells from ice injury. The frozen cella and tissues are stored in liquid nitrogen refrigeration.
3. Thawing
Thawing of the frozen materials is achieved by pluging vials into warm water (37- 40 0C for 90 second),
washed several times to remove the cryoprotectant and preserved in ice bath.
4. Determination of Survival / Viability
Re-growth of plant from stored tissues or cells is the only realistic test of survival of plant
materials. However, at any stage, the viability of frozen cells can be determined using FDA staining,
growth measurements by using cell number, Packed Cell Volume (PCV), dry and fresh weight and mitotic
index. Staining methods of Triphenyl Tetrazolium Chloride (TTC) and Evans blue have also been used.
5. Re-culturing
The cell/tissue/shoot tips may be transferred to the required fresh medium after thawing for
regeneration.
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INTRODUCTION:
In India 25% to 30% of fruits and vegetable production losses due to gaps in the cold chain such as poor
infrastructure,innsufficent cold storage capacity, unavailability of cold storages in close proximity to farm,
poor transportation infrastructure, etc.this results in instability in prices, farmers not getting
remunerative prices, rural impoverishment resulting in farmers frustrations and suicides .
“Farmer-Primary wholseller-secondeary wholesaler/traders-retailer-consumer”. This type of long
marketing channel of fruits and vegetable. Hence more loss of money as well as time of farmer and
ultimate receives less price by farm.
In season the selected fruits and vegetable comes in a market at bulk quantity and prices became less i.e.
supply is more than demand. but number of farmer sell fruits and veg. In that situation due to the money
problem.
Mostly farmer receive loan from money lender in rural level because that easy available but
interest rate is high that loan pain farmer by selling his commodity in any price at market. The problems in
post harvest management of fruits and vegetable problem face by farmer are seen in india.hence cold
chain infrastructure facility is important for the farmer produce fruits and vegetable in large quantity but
storage facility is not available in large terms, hence farmer sell fruits and vegetable immediately in
market at any prices. the cold chain infrastructure also not available at rural level hence more cost
required for transportation of fruits and vegetable. But Indian government started national horticultural
board that can provide all types of infrastructure facility to farmer and at that time farmer also utilised by
this scheme at developed small cold chamber at rural level. This project has made efforts toward to
identify the best suitable prices to sell the fruits and vegetables in markets.
Advantages of Cold Storages and Cold Chain:a) The farmers get opportunity of producing cash crops to get remunerative prices. The consumers
and industry get the supply of quality perishable commodities with lower fluctuation of prices.
b) Industrial users and large aggregators like retail chains can buy large quantities at a time and store
the same in a cold storage to be used as and when required. Reefer Vans can then be employed to
transport the produce in pristine condition.
c) At the same time, food processing plants can process seasonal fruits and vegetables. These are
then frozen and stored as final products in a cold storage chamber for sale later.
d) Large quantities of fruits are imported every year. These are then stored in cold storages and used
as required.
e) Excess or glut produce are stored in cold storages in peak season at low prices. This helps to
rationalize prices. The stored produce is then taken to market in off-season. Thus it helps to
reduce prices as well as helps everyone to enjoy the benefits of seasonal products for a longer
time.
f) Cold Chains are employed by food processing industry as well as the logistics industry to ensure
the quality and longer shelf-life of the agriculture produce from the farm stage to the consumer
table. Without the benefits provided by cold chains, most of these produce would be lost.
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g) With advent of cold storages, people in hot and dry regions like the plains of Central India can
enjoy temperate fruits like apple all around the year.
h) In addition to the traditional commodities like fruits, vegetables and spices, presently there has
been a rise in the storage of commodities like Pulses, food grains, crop-seeds etc in cold storages.
This assures longer shelf life with excellent quality all around the year. Thus benefiting the
consumers and the stake holders immensely.
i) Cold Chains are the most effective way of managing food and ensuring maximum shelf life. This is
applicable for both fresh produce as well as processed foods.
In addition to the above mentioned advantages, cold storages and cold chains bring a number of benefits
to the stake-holders in the industry as well as the establishing party.
According to the expert committee on cold storage set-up by the central government, there is an acute
shortage of cold storage capacity in the country and significant addition to the present value is required.
At the same time, rising inflation in the country especially in food products and shortage of food supply
has now focused the attention of the food industry to the sector. Considering the benefits brought by
Cold Chain infrastructure to the economy, this addition to the total capacity of sector is sure aid the
development of the economy as a whole.

FARM

PACKHOUSE
COLDSTO
RAGE

RETAILOUTLET

REEFVAN
COLD CHAIN
Cold Storage Data for Fruits and Vegetable
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Table:1 Cold Storage Data for Some Fruits and Vegetables
Product

Storage Temp.°C

Product Life, Weeks

Storage Season

Potato

2-4

32-36

March to October
& October to January

Cauliflower

0-1.5

8-10

February to April &
August to October

Cabbage

0-1.5

10-12

February to May &
August to October

Tomatoes

7

4-5

Lime

8

6

March to April & August to September

Ginger

2-4

14

February to April

Orange

7-8

8

February to April

Mosambi
(Sweet Lime)

6-8

8

April to July & Nov. to February

Apples

0-15

16-20

Mango

8-10

4-6

April to May &
September to October

October to March
May to June
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Spices – A Rundown
Article id: 23127
Subasri Mani *
*Ph.D Scholar, Department of Agricultural Microbiology, Tamil Nadu Agricultural University, Coimbatore- 03.
Would you believe? That there was a struggle for 300 years to secure the spice trade. Yes! The
struggle between the European powers of Britain's Kingdom, Portugal, Holland, France, Spain, Dutch, for
control over the spice trade lasted over three centuries. Origin of spices dates back to 7000 years. One of
the spices Clove finds a mention in Indian epic Ramayana and also writing in a Roman Empire dating back
to 1st Century AD. Since the early stages of agriculture, spices have remained an integral and essential
part of the human diet and have played an important role in diet diversification of people around the
world. Many spices are irreplaceable source of certain minerals and vitamins for humans directly or
indirectly. They have been agents of diversification for the agricultural production systems since time
immemorial and have contributed significantly to the sustainability of these system.
As far as production of spices is concerned, India holds a very unique place in that the country is the
largest producer, consumer, and importer in the world. INDIA, known to be the "Land of Spices" due to
the diverse production of spice varieties. Globalization, known to be introduced to INDIA after the 1990 s
has its roots in the quest for the spices particularly by the lure of pepper from INDIA by the Portuguese
which led them to find a sea route to INDIA and start a trade. Europeans have been taking a long
expedition on their ships in their search for the true origin of the spices as spice was more valuable than
gold at that time.

pic courtesy - www.ibef.org
Presently, an average Indian consumes 3.25 kg spices in a year which constitutes 4.40 per cent share in
total food expenditure. This shows the strong evidence that our Indian cuisine is incomplete without a
spice, as it is an integral part of the diet and it gives tangy and detectable flavor to the food. Not only it
improves the taste of the food but also improves the state of health. Spices play an indispensable part in
the human diet used for flavouring and seasoning of food; starting from Idly (Staple food of Indians) to
briyani, salads to soups, hot pickles to mouth-watering sweets. These colorful spices makes the food tasty
and add variety to it. The taste of a dish varies tremendously by the addition of just one spice.
In addition to taste and flavor, spice plays a role in coloring and preserving the food. Besides
culinary, spices are used in religious rituals for example turmeric, in Indian Customs the Mangalsutra will
be of turmeric tied to a rope, with this one can imagine the importance of turmeric in Indian context.
Spices can be grown in the kitchen garden to multi-tier cropping system .Indian spices play a momentous
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role in strengthening the economic condition. India is the largest producer, consumer and exporter too.
The export of spices and spice products is growing annually.
Spices can be any part of the plant such as;
Leaf (Bay leaf, Allspice)
Unopened floral bud (Clove)
Flower(Black star flower)
Fruit (Chili, Cumin, Fennel)
Pericarp (Nutmeg)
Bulb (Garlic)
Root (Horseradish)
Pods (Vanilla)
Berry (Juniper Berries)

Whole-leaf (Betel leaf , Curry leaf)
Floral bud (Caper)
Stigma (Saffron)
Rind (Kokum, Cambodge)
Aril (Mace)
Rhizome(Ginger, Turmeric)
Latex/ Resin (Asafoetida)
Whole plant(Mint, Basil)
Bark (Cinnamon, Cassia)

Spices can be used in all lifestyles from culinary preparations to the medical industry, garments to
personal care products that are found to be eco-friendly and clinically effective. Usually, spices are
considered as "Low volume and High-Value Crop". Not only the whole spices but also the byproducts like
essential oil, oleoresin, curry powders, freeze-dried products, spice mixes, dehydrates, spices in brine,
etc,. are also fetches more value in the market. Spices are famous globally for their gastronomic values
and are known to possess high medicinal properties. Almost all the spices has hundreds of molecular
constituents with variety of biological activities, hence it is used in pharmaceutical industries to fight
against HIV/AIDS, Cancer. Spices India commands a formidable position in the world spice trade.
International Organization for Standardization (ISO) enlisted 109 varieties of spices, among India produces
more than 65 varieties. Spice parks will improve the quality of processed spices which can further
enhance the compatibility of Indian Spices globally.
The role of spice cannot be constrained to food. In Indian History spice brought in Traders and
invaders Century after Century and played a key role in determining our history. And Not only Kohinoor
diamond and Peacock Throne, there are 5 spices Cumin, cinnamon, turmeric, coriander powder, pepper
which the British took along with them after our independence. With the recent GI Tag for Erode turmeric
and many other spices applied for the GI Tag, now INDIA remains global dominant in Spices Trade with
70% of global spice production.
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Emerging Technology - Amino Acid from Human hair
Article id: 23128
Naresh Chaudhari
Department of Agronomy
Navsari Agricultural University, Navsari-386 450 (Gujarat), India
After utilizing plastic and cloth waste, now government plan to produce amino acid from human
hair waste and provide it to farmer as organic fertilizers for sustainable growth of crop without affect of
environments. Human hair is considered a waste material in most parts of the world and its accumulation
in waste streams causes many environmental problems however, it has many known uses. Our
governments focus on developing systematic utilization of human hair waste, these paper first review and
our technology, innovation and research going up every day with possibility of significant use of human
hair waste in several critical areas such as agriculture, medical applications, construction materials, and
pollution control.
Agriculture production is a very intensive business and is related to better quality and better yield
leading to better profitability. Every Farmers dreams to achieve these goal. However to achieve this goal
with advancement of technology, use of fertilizer and pesticides is not adequate. Now is the time to look
at Bioenergetics and Biochemical aspects of plants, to achieve the goals of Farmers. The application of
amino acids for foliar use is based on its requirement by plants in general and at critical stages of growth
in particular. Plants absorb Amino Acids through Stomas and are proportionate to environment
temperature. Amino Acids are fundamental ingredients in the process of Protein Synthesis. About 20
important Amino Acids are involved in the process of each function. Studies have proved that Amino
Acids can directly or indirectly influence the physiological activities of the plant. The application of Amino
Acids before, during and after the stress conditions supplies the plants with Amino Acids which are
directly related to stress physiology and thus has a preventing and recovering effect, pollen germination
and the length of the pollinic tube. Increase chlorophyll concentration in the plant leading to higher
degree of photosynthesis. This makes crops lush Green.
The basic component of living cells is proteins, with building block material, Amino Acids. Proteins
are formed by sequence of Amino Acids. Plants can produce number of amino acids, but this synthesis is
highly energy consuming. Currently commercial production of amino acid is largely dependent on
chemicals. Therefore, the application of ready for uptake amino acids allows plants to save energy and
increase the pace of their development or reconstruction, especially in critical times of plant
development. Amino acids are also known in the industry of products for agriculture as chelates of metal
ions. Micro elements chelated with amino acids form very small, electrically neutral molecules which
accelerate their absorption and transport within the plant. These types of products are beneficial for
plants that require supplementation with micro elements. For example, the cultivation of high quality
winter wheat varieties needs an adequate supply of micro nutrients, which act as stimulants for macro
nutrients, in particular nitrogen.
Central Institute for cotton research has shown that hair amino acid can increase yield of cotton
crop by 10-20 % or 2-4 quintal per hectare. The experiment to try at bigger level and multi-location trials
to confirm the findings further reported by Subbiah P. (1998). The results appear quite promising but the
experiment needs to be extended to more area and different location for confirmation. The spray is
needed twice during the flowering season. It causes better retention of bolls in the plant. There is some
devoted entrepreneurs too who have tried the human hair amino acid on various crop. Its increase
chlorophyll content of plant by 300 times. It to be tried at various agro climatic zones and other crops.
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Amino acid was required for producing organic manure and also for producing pesticides and insecticides.
On the one hand the barbers would get an additional income from the waste and on the other hand this
would check the practice of throwing waste hair on roadside.
A few entrepreneurs under Swachha Bharat Mission from waste hair Waste hair converted in to
wealth. Sun drying of hair after cleaning during training Finish product programme. Plant growth
promoter from waste human hair technology developed and Waste Human Hair converted into Novel
Agro nutrients Project implemented by MGIRI We have the problems of disposal of human hair, millions
tones of small hair is generated could be converted into a socially acceptable from the hair cutting saloon
on average opportunity and make some contribution of 120 cores population of our country towards
Swachha Bharat Mission, Based on survey conducted by bio- processing and herbal division of Mahatma
Gandhi Institute concluded that It is the richest (90-95%) source of protein, 14-15% organic nitrogen and
source of normally. Every year 4-5 times in a year to cut the hair and on an average 20-25 gm hair is
generated, Based on this estimation every year kg of human hair processed will be maximum
approximate 2500-3000 MT hair available at free of in the same equipment, energy, consumption cost. It
is economically available from rag pickers and clean generate the employment for the Indian at the rate
of Rs. 3-4 thousands per metric tonne youth based on this waste (Rahman M. M., 2010). Its use will solve
employment to the Indians youth and also making out this environmental problem. The vital point in its
selection was that it was nation, Mahatma Gandhi ji and presently the equal or superior to other proteins
in the honourable Prime Minister of India. Main factors governing is the choice of human, how to use.
One of the best examples of The Madhya Pradesh government will soon start production of amino
acid from human hair and provide it to farmers at one-third of the market price to be used as organic
fertilizer, government officials said. The environment department of Madhya Pradesh and the NGO
Sarthak will set up amino acid growth promoter plants in four big cities of Madhya Pradesh - Indore,
Bhopal, Jabalpur and Gwalior. The government is supporting the exercise technically and financially. The
plant in Indore with a daily production capacity of 20 litres cost Rs 1.1 lakh. Human hair is a good source
of amino acid and it is estimated that 1 kg hair can produce 20 litres amino acid (Anon., 2018). The hair is
heated up to 400 degree Celsius when it turns into liquid, which is then mixed with water to prepare the
solution. Like other fertilizer, amino acid solution mixed with water is sprayed on plants.
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PARTICIPATORY PLANT BREEDING
Article id: 23129
Gayatri Kumawat
1
Research Scholar, SKN Agriculture University Jobner Rajasthan
There is a huge plant biodiversity in the world. But due to repeatedly use of some selected
genotypes in crop improvement cause genetic vulnerability. To break these phenomena researchers
should exploit this huge germplasm diversity but it’s not possible only by the efforts of researchers. So the
involvement of farmer at large level may leads to this achievement of goal.
Participatory plant breeding is a new form of dynamic collaboration between farmers and
breeding institute (International or national) which exploits their comparative advantages.
Who is plant breeder?
Those scientist or researchers who contribute to crop improvement through breeding research.
Participatory plant breeding is rolled around basic two terms i.e. decentralization and
participation. Decentralization is the direct selection in the target environment and not necessarily
selection for specific adaptation. In the context of plant breeding in the developing world, PPB is breeding
that involves close farmer-researcher collaboration to bring about plant genetic improvement within a
species.

Fig. 1.Conventional Plant breeding programme
Fig. 2. Participatory plant breeding
Ideal PPB team includes Plant Breeder, Social scientist, Socio economist, Anthropologist and
Gender scientist. The ideal partners of PPB are farmers, market specialist, seed companies, consumers,
NGOs and extension staff. In PPB women have the priority. PPB is a flexible method because.
Experimental design in PPB trials
Type of trial
Experimental design
Stage 1 Several entries, little seed Unreplicated with systematic checks or partially
per entry
replicated in row ad column or incomplete blocks
in two replications.
Stage 2 Less entries, more seed per Incomplete blocks in two replications in row ad
entry
column
Stage 3 Few entries, much more Incomplete blocks in two replications in row ad
seed per entry
column
Stage 4 2-4 entries, large amount of RBD with farmers as replication
seed per entry
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The aims of PPB
 Increase productivity and profitability of crop production through the development of enhanced
suitable, usually improved, varieties.
 Deliberately address the needs of a broader range of users.
 Build farmer skills to enhance farmer selection and seed production efforts.
CONCLUSION
 Fit crop to the environment rather than modifying environment, and there for this is ideal for
organic conditions
 Being highly decentralized PPB produces varieties which are – different from country to country,
different from village to village within the same country and different within the same village.
 PPB can be considered as international public goods- food security to climate change
REFERENCES
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[2] Singh P., (2017). Essentials of Plant Breeding
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Manganese – Its Role, Deficiency and Fertilization in the soil and plant
Article id: 23130
Ayush Bahuguna and Sachin Sharma
Ph.D. Scholar, Department of Soil Science & Agricultural Chemistry, IAS, BHU, Varanasi -221005
Ph.D. Scholar, Department of Soil Science & Agricultural Chemistry, IAS, BHU, Varanasi -221005.
Manganese (Mn) is an essential plant mineral nutrient, playing a key role in several physiological
processes, particularly photosynthesis. Manganese deficiency is a widespread problem, most often
occurring in sandy soils, organic soils with a pH above 6 and heavily weathered, tropical soils. It is
typically worsened by cool and wet conditions (Alloway 2008). Numerous crop species have been
reported to show high susceptibility to Mn deficiency in soils, or a very positive response to Mn
fertilization, including cereal crops (wheat, barley and oats), legumes (common beans, peas and
soybean), stone fruits (apples, cherries and peaches), palm crops, citrus, potatoes, sugar beets and
canola, among others.
INTRODUCTION
The determination of manganese (Mn) essentiality in plant growth by McHargue (1914 – 1922) focused
the attention of plant nutritionists on this nutrient, and led the way for further groundbreaking studies.
Since then, research into the concentrations of manganese that confer deficiency or toxicity, and the
variation between- and within-plant species in their tolerance or susceptibility to these afflictions has
proliferated. The symptoms of toxicity and deficiency have also received much attention owing to their
variation among species and their similarity to other nutrient anomalies. It is absorbed by plants as
Mn2+. Manganese is an immobile nutrient and, therefore, deficiency symptoms show up on younger
leaves first. A manganese level of 20 to 40 ppm (mg kg–1) in plant tissue is sufficient for most plants.
Toxicity might occur when manganese tissue levels are greater than 400 ppm. The diversity of visual
symptoms within a species that often confounds diagnosis has been attributed to soil conditions. Soil pH
is one of the most influential factors affecting the absorption of manganese by changing mobility from
bulk soil to root surface.
Forms of Manganese in soil
Manganese is most abundant in soils developed from rocks rich in iron owing to its association with this
element. It exists in soil solution as either the exchangeable ion Mn2+ or Mn3+.The most soluble form of
manganese is Mn2+. Other oxidation states form low-solubility compounds, such as MnO2, Mn2O3, Mn3O4.
The solubility of manganese increases at lower soil pH. Manganese is available in soil pH lower than 7.0.
At soil pH lower than 5.5, manganese toxicity might occur. At a higher soil pH, low-solubility manganese
compounds form and manganese solubility is reduced. Furthermore, at high soil pH, a higher rate of
manganese adsorbs to soil particles and, as a result, its availability to plants decreases. Organic chelates
derived from microbial activity, degradation of soil organic matter, plant residues, and root exudates can
form metal complexes with micronutrient cations, and thereby increase manganese cation solubility and
mobility. Availability of manganese for plant uptake is affected by soil pH; it decreases as the pH
increases. Divalent manganese is the form of manganese absorbed at the root surface cell membrane.It
has been shown that plant roots also affect manganese availability by reducing and releasing Mn 2+ from
insoluble manganese compounds. However, the mechanisms of such reactions are not yet fully
understood.
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Role of Manganese in the plant
Manganese is involved in many biochemical functions, primarily acting as an activator of enzymes such as
dehydrogenases, transferases, hydroxylases, and decarboxylases involved in respiration, amino acid and
lignin synthesis, and hormone concentrations, but in some cases, it may be replaced by other metal ions
(e.g., Mg). Manganese is involved in oxidation–reduction (redox) reactions within the photosynthetic
electron transport system in plants. Manganese is also involved in the photosynthetic evolution of O2 in
chloroplasts andhas a role in the biosynthesis of fatty acids. Owing to the key role in this essential
process, inhibition of photosynthesis occurs even at moderate manganese deficiency; however, it does
not affect chloroplast ultrastructure or cause chloroplast breakdown until severe deficiency is reached.
Deficiency ofMn in soil and plants
Manganese deficiency is most prevalent in calcareous soils, the pH of which varies from 7.3 to 8.5, and
the amounts of free calcium carbonate (CaCO3) also vary (W.L. Lindsay1979). The pH of calcareous soils is
well buffered by the neutralizing effect of calcium carbonate (Gazzolaet al.,1982). Soils that have a high
organic content, low bulk density, and a low concentration of readily reducible manganese in the soil are
also susceptible to producing manganese deficiency. leaves, unviable seed production, reduce root and
shoot growth and finally the reduce enzymatic activity. Symptoms often occur first on the middle leaves,
in contrast to the symptoms of magnesium deficiency, which appear on older leaves. With eucalyptus
(Eucalyptus spp. L. Her.), the tip margins of juvenile and adult expanding leaves become pale green.
Chlorosis extends between the lateral veins toward the midrib (N.J. Grundonet al.,1997). With cereals,
chlorosis develops first on the leaf base, while with dicotyledons the distal portions of the leaf blade are
affected first (R.J. Hannamet al., 1992)

Manganese deficiency in Soybean crop and tobacco leaves
Manganese fertilization in soil and plant
The 3-4 sprays of 0.5 -0.1 % manganese sulphate is applied as a foliar spray and the soil application is
applied @ 40 -50 kg/ha. Other sources of manganese fertilizer are Manganese oxide, Mn-EDTA chelate
and Manganese frits which contain 30.5 %, 5-12 % and 10- 25 % Mn.
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The manganese (Mn) fertilizers are as follows:
Manganous Sulphate
It is the well-known water-soluble Mn fertilizer.
( MnSO4.7H2O)
It is pink salt containing 24 % Mn.
It dissolves in water and is suitable for foliar application.
Mn – chelates (Mn – DTA) It contains 13 % Mn.
It plays an important role in the crop fertilization.
CONCLUSION
This has focused predominantly on the function of manganese in plants and its concentrations for
maintaining optimal growth. Developments in the last 10 years in manganese physiology and diagnostics
have largely been refinements on the previous work rather than new radical developments. This may
change with the emerging of new molecular technologies in the area of plant mineral nutrition.
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BIO-FORTIFICATION: Better Crops for Better Nutrition
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INTRODUCTION
Hidden hunger is deceitful that affects mankind who, from the external side, may appear to be consuming an
sufficient amount of food, primarily staple food crops cultivated on small family farms. Yet, the calories of
many staple crops disguise an inconspicuous or invisible hunger that impairs the health and wellbeing of
people living on the margins. Hidden hunger is described as a situation of under nutrition where the body
faces deficiencies of essential vitamins and minerals that keep people in sound health. A significant challenge
of our time is that one sixth of the world’s population suffers from hunger, a condition which is entirely
unsatisfactory. In addition, many more people, over half of the global population, are afflicted by a different
form of food deficiency. This “hidden hunger” is due to the quality, rather than the quantity, of the food
available, and it is closely related to the fact that in many poor developing countries people rely only or mostly
on low-protein staple crops for food. Micronutrient deficiencies such as zinc, iron and vitamin A can result in
profound and irrecoverable damage to the body viz. night blindness, stunted growth, mental retardation,
learning disabilities, low work capacity, and even premature death. More than two billion human beings
across the world are affected by hidden hunger while the effects are acute during the first 1,000 days of a
child’s life. Micronutrient shortages are more specifically causing harm to women and five hundred million
women aged between 15 and 49, at the peak of their productive years, are anaemic due to iron deficiency
which reduces their productivity, decreases their economic potential, and affects their reproductive health
outcomes also. Poverty generally drives people to consume single staple crop to satisfy their basic hunger but
it cannot provide all of the essential vitamins and minerals required for a healthy body. Consuming poor diets
of primarily staple foods lacking in essential vitamins and minerals has a negative effect on health and the
poor health condition not only declines the productivity of the people, but also can drain the limited resources
of the household, community and, ultimately, the nation. Conventional approaches for combating nutrient
deficiencies involve dietary supplements and food fortification programs. An adequate and diversified diet,
comprising fruits, vegetables and animal products, is the best possible solution for good nutrition both in
terms of energy requirement and micronutrients needs. However, this remains out of reach for a large
proportion of the world’s population. Introducing bio-fortified staple crops with increased nutritious content
can therefore have a very big impact, as the strategy relies on improving an already existing food supply. Biofortification is a cost-effective alternative to reach large numbers of rural poor scattered across isolated areas
of different countries on a sustainable basis.
What is bio-fortification?
Conventional plant breeding is not a new strategy, rather it began hundreds of years ago and farmers have
been altering the genetic makeup of crops they are cultivating for the past eight to ten thousand years, since
the dawn of agriculture. As the science of genetics became better understood, plant breeders were able to
select certain desirable traits in a plant to create improved varieties of plants. These programs, however,
present several problems: the target populations are often not reached especially in poor rural populations in
developing countries; they are often not sustainable over time and they address mostly the symptoms rather
than the underlying cause of the problem. Bio-fortification is the process of deliberately increasing the content
of an essential micronutrient i.e. vitamins and minerals including trace elements in food, so as to improve the
nutritional quality through agronomic practices, conventional plant breeding, genetic engineering or modern
biotechnology and provide a public health benefit with minimal risk to health. Bio-fortification is the idea of
breeding crops which differs from conventional/ordinary fortification in that it focuses to increase
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their nutritional value during plant growth rather than having nutrients added to the foods through manual
means during processing of the crops. This is an important improvement on ordinary fortification when it
comes to providing nutrients for the rural poor, who rarely have access to commercially fortified foods or
where supplementation and conventional fortification activities may be difficult to implement and/or limited.
As such, bio-fortification is seen as an upcoming strategy for dealing with micronutrient deficiencies in low and
middle income countries. WHO estimated that it could help curing 2 billion people suffering from iron
deficiency induced anaemia. Examples of bio-fortification involve iron bio-fortification of rice, beans, sweet
potato, cassava and legumes; zinc bio-fortification of wheat, rice, beans, sweet potato and maize; provitamin
A carotenoid bio-fortification of sweet potato, maize and cassava; and amino acid and protein bio-fortification
of sorghum and cassava etc.
Basis of bio-fortification
The United Nations Food and Agriculture Organization has estimated that around 792.5 million people are
malnourished, out of which 780 million people live in developing countries (McGuire, 2015) and almost two
billion people worldwide suffer from hidden hunger caused by an inadequate intake of essential
micronutrients in the daily diet (Hodge, 2016; Muthayya et al., 2013) despite increased food crop production
as well as apart from this, over nutrition is a growing matter of concern also.
So far, our agricultural system has not been designed to promote human health by improving crop quality;
instead, it only focuses on increasing crop productivity which has resulted in a rapid rise in micronutrient
deficiency in food grains, thereby increasing micronutrient malnutrition among consumers across the world.
But now-a-days agriculture is undergoing a paradigm transformation from producing more quantity of food
crops to producing nutrient rich food crops in sufficient quantities. This will help in fighting “hidden hunger” or
“micronutrient malnutrition” especially in poor and developing countries, where diets are dominated by
micronutrient deficient staple food crops (Khush et al., 2012). Traditionally, vitamins and minerals have been
provided to the masses through nutrient supplementation programs, but it falls short of the goals set by the
international health organizations as the supplementation programs rely on external funding that is not
guaranteed to be available every year. Other limitations include purchasing power of poor people, their access
to markets and health care systems and lack of awareness regarding the long term health benefits of this
nutrient supplementation. Furthermore, different bio-fortified crop varieties with increased bio-available
concentrations of essential micronutrients are deployed to the consumers through traditional practices used
by agriculture and food trade which therefore provides a feasible way of reaching undernourished and low
income group families with limited access to diverse diets, supplements, and fortified foods and offer a
sustainable and long term solution in providing micronutrients rich crops to people.
Advantages of bio-fortification
Deficiency of various micronutrients like vitamin A, zinc, and iron is commonly noticed in low and medium
income countries and affects billions of people which can lead to a higher incidence of blindness, a weaker
immune system, stunted growth and impaired cognitive development. Particularly the rural poor tend to
subsist on a diet based on staple crops viz. rice, wheat and maize, which are low in those micronutrients and
most of them cannot afford or efficiently cultivate sufficient fruits, vegetables or meat products, necessary to
achieve a healthy level of these nutrients. The bio-fortification approach may have advantages over other
health interventions such as providing foods fortified after processing, or providing supplements which have
proven successful when dealing with the urban poor as they tend to require access to effective markets and
healthcare systems which often just do not exist in rural areas. It capitalizes on the consistent daily intake of
food staples, thus indirectly targeting low income households who cannot afford a more diverse diet. After the
initial investment of developing fortified crops, no extra costs are needed, making this strategy very
sustainable. Furthermore, bio-fortified seeds are also likely to have an indirect impact in agriculture, as a
higher trace mineral content in seeds confers better protection against pests, diseases, and environmental
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stresses, thereby increasing yield. Bio-fortification is an upcoming, promising, cost effective, and sustainable
technique of delivering micronutrients to a population that has limited access to diverse diets and other
micronutrient interventions. It is not a panacea in itself but a very important complement to dietary variety
and to supplementation.
Challenges of bio-fortification
A crucial obstacle of developing bio-fortified crops is the expenditure of research and administrative
conformity, because of the extravagant precautionary regulation of biotech crops. In case of these crops,
where profit margins for private technology developers are narrow, the insufficiency of public funds
aggravates this menace. GM technology tends to be under ownership, so intellectual property (IP) issues also
need to be appropriately considered. A flourishing bio-fortification approach demands widespread acceptance
of the crops by farmers and consumers, and it introduces numerous important hazards. Public acceptance is
also mandatory; more specifically if the new trait changes constantly the crop qualities such as colour, taste,
and dry matter content etc. Adequate information programs will play an essential role in ensuring acceptance.
Broad diffusion of the technology, a prerequisite for success, also depends upon good marketing networks and
channels for the dissemination of agricultural information. The lack of agricultural infrastructure in some
developing countries is an influential challenge for approval of new bio-fortified varieties.
CONCLUSION
“Bio-fortification” or “biological fortification” refers to nutritionally enriched food crops with enhanced
bioavailability of different micronutrients to the population that are developed through modern
biotechnology, conventional plant breeding, and agronomic practices and can have a significant effect on the
lives and health of billions of people, especially those most in need. From an economic standpoint, it is a one
time investment and presents a cost-efficient, long term, and sustainable procedure in combating hidden
hunger because once the bio-fortified crops are developed; there are no costs of purchasing the fortificants
and adding them to the food during processing. It is well established fact that bio-fortification is a promising,
cost-effective, agricultural approach for improving the nutritional status of malnourished populations
throughout the world and it holds a very bright future as these have the potential to remove micronutrient
malnutrition among billions of poor people, especially in the developing countries. To reach one billion people
with bio-fortified crops by the year of 2030, there are three key challenges which include mainstreaming biofortified traits into public plant breeding programs; building consumer demand; and integrating biofortification into public and private policies, programs, and investments. While many building blocks are in
place, institutional leadership is needed to continue to drive towards this ambitious goal.
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INTRODUCTION
Insect traps are used to monitor or directly reduce populations of insects or other arthropods, by trapping
individuals and killing them. Traps operate on two main principles: mechanical collection and attraction.
Insects are trapped when their movement in the air or on the ground is mechanically intercepted and
they are restrained, dead or alive. These traps operate passively, by catching randomly moving insects, or
actively, by attracting insects to them by means of baits, lures, lights, colours or shapes. Many traps use a
combination of these factors.
Flight intercept traps
A flight interception trap (FIT), also known as a barrier trap, is simply some kind of barrier, such as
a piece of screen extended between two poles or trees, that insects fly into, where upon they fall into a
pan or container of some type filled partially with a preservative. It is especially well-suited for
collecting beetles.
Malaise traps
A malaise trap is a large, tent-like structure used for trapping, killing, and preserving flying insects,
particularly hymenoptera and diptera. The trap is made of a material such as terylene netting and can be
various colours. Insects fly into the tent wall and are funnelled into a collecting vessel attached to highest
point. Many versions of the malaise trap are used, but the basic structure consists of a tent with a large
opening at the bottom for insects to fly into and a tall central wall that directs the flying insects upwards
to a cylinder containing a killing agent.
Window traps
Window traps catch insects that drop upon hitting abarrier, and are especially useful for the
collection of beetles and other heavy bodied insects. They consist of a “window” of glass, clear plastic or
fine black mesh, below which there is a trough containing collecting liquid into which the insects fall.
Specimen should be removed at least once a week.
Tent traps
A tent trapis approximately 2 mand 1.5 m high,and held up by four corner posts. It has only
threesides and a flat roof. It can be made of cheesecloth, or the two opposing sides and roof can be made
of black plastic and the back of clear plastic. The trap should be erected in a suitable flyway with the clear
plastic back towards the sun or lighter area. Insects caught in this trap can be hand collected from the
cheesecloth or clear plastic at regular intervals.
Suction traps
A very different form of intercept trap is the suctiontrap,where insects flying across the face of the
trapare “intercepted” by suction and drawn down intothe trap.
Pitfall traps
Sinking a container into the ground so that its upperrim is level with the soil surface creates a
pitfalltrap. Insects walking on the surface will fall into the container, in which there is collecting liquid.
Baits and lures
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Some insects are attracted to certain baits, lures or deliberately constructed nesting sites, and
traps can take advantage of this. Baits range from rotting meat, carrion, dung and live animals, to
fermented fruits and sugars.
Aerial bait trap
An aerial bait trap, originally designed to catchblowflies, consists of two plastic, screw-topped jars
fastened together, top to top, with a gauze cone attached between them leading to the upper jar. Insects
are attracted to the bait and enter the trap through the slots. When trying to leave, they enter the upper
jar and are trapped. The trap should be cleared daily.
Aerial cone trap
An aerial cone trapconsists of a strongconical wire frame with rigid tubing attached to its top.
Normally, this trap would be hung in a suitable position some 1-1.5m from the ground, however, it can be
fitted with legs and placed over a pitfall trap so that bothflying and crawling insects attracted to the bait
will be collected. It may also be placed directly on the ground and used as an emergence trap.
Pheromone trap
Pheromones are sex attractants which attract only males of various species of insects. Pheromone
traps are often used to catch certain species of insects and in these traps a pheromone attractant is used
to lure insects. Once attracted, a sticky board or catching bucket captures the insect. Sex pheromones and
aggregating pheromones are the most common types used.
Probe trap
The adults of many insects which pupate in the soil can be trapped by using suitable covers over
the ground. A wooden frame covered with wire mesh covering and shaped like a house roof is placed in
soil surface. Emerging insects are collected in a plastic beaker fixed at the top of the frame.
Lures
The practice of sugaring or attracting insects to sweet fermenting solutions, Ex.10% Port wine,
15% brown sugar in 75% water.
Light traps and sheets
Many night-flying insects are attracted to light,which has led to the design of different kinds
oflight traps. Some have been designed to catch specific groups of insects or exclude groups.
Robinson trap
The most popular light trap for general collecting isbased on the Robinson trap, powered by 240 V
125 W, high pressure mercury vapour lamps, with clear glassenvelopes that emit light in a complete
hemisphere. The lamp should be mounted level with the top of a large funnel and have four radiating
vanes around it.
New Jersey trap
The New Jersey trapis used for collecting small insects, such as mosquitoes and biting midges.It
has an opaque roof and mesh around the light, between the roof and the rim of a fine mesh funnel, to
prevent larger insects gaining entry. It is fitted with an electric fan below the light so that insects attracted
to the light are sucked into the killing bottle below.
Light sheets
A light sheetallows the collector to select and catch only those specimens required. This consists
of a white sheet suspended on a rod with a lamp in front and above it. The rod can be hung from a tree
branch or supported on a pole, with the light slightly above eye level. The lower half of the sheet can be
draped over a table for more convenient collecting, or spread on the ground where it will attract both
flying and non-flying insects.
Coloured trays
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Bright yellow plastic trays partially filled with collecting liquid can be used to collect aphids, many
small wasps, and other insects. Other colours can be used: blue, white, red, green and even black have
been effective in catching various insects.
Silhouettes
While some insects are attracted to colour, othersare attracted to silhouettesor dark objects.
Biting flies, such as tabanids (Tabanidae), are attracted to the matt black ball in the Manitoba trap
similarly, blackflies (Simuliidae) are attracted to a black box.
Aquatic traps
Aquatic insects can be trapped in much the same way as those flying or crawling. An easily
constructed aquatic trapcan be made from a rectangular plastic screw topped jar. A hole is cut in the lid
and a gauze cone with a small aperture is fastened within the jar by the lid. Another hole is cut in one side
(the “top” when floating) close to the bottom of the jar and covered with gauze mesh for ventilation.
Funnels
Extraction funnelsare one of the most usefuldevices for extracting arthropods from leaf litter,
debris, rotten logs, fungi, moss, flowers and other discrete habitats.
d. Berleses funnels are used for extracting arthropods from soil and litter samples. They work on the
principle that insects and other arthropods that normally live in soil and litter will respond
negatively to light. Therefore, a light source is used to force the arthropods to move downward,
where they will fall into a funnel and then into a container of ethanol. It performed poorly
compared with tullgren s funnel, which used a closed cold funnel with heat and light projected
from above. This is the funnel now used extensively.
e. Tullgren funnelconsists of a large,metal funnel leading to a collecting jar beneath. A collar is
fastened to the rim of the funnel and within this collar is a tray on legs with a perforated metal
ormesh base, in which the sample is placed. A fibercement lid with a central gauze-covered
ventilation hole rests on top of the collar. Fastened below the lid are four 25 W light globes. These
lights repel insects, driving them lower into the sample, and provide sufficient heat to dry the
sample out slowly from the top.
f. Winkler funnel works on a different principle from the tullgren funnel.Insects in leaf litter or
similar debris move quickly to find a new place to shelter after they have been disturbed, and this
apparatus takes advantage of this by dividing the samples into small mesh bags that are disturbed
regularly. This funnel consists of a wire top frame supported from each corner by cords to a
central support.
REFERENCES:
1.

The Australian Entomological Society (2010). Methods for Collecting, Preserving and Studying Insects and Other
Terrestrial Arthropods.Miscellaneous Publication No 3.Fifth Edition, Canberra.

425

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Status of Agricultural Mechanisation in India
Article id: 23133
Sujatha K and2Tamilazhaki L
1
Ph.D. Scholar, Department of Agricultural Statistics, BCKV, Mohanpur, West Bengal
2
Ph.D. Scholar, Department of Agricultural Economics, PJTSAU, Hyderabad, Telangana
1*

INTRODUCTION
Farm mechanisation is crucial for sustaining agricultural growth especially in the perspective of
diminishing agricultural labour. Due to significant and continuous reduction of the workforce in
agriculture, higher levels of farm mechanization are necessary for sustainable productivity and
profitability. Farm mechanisation in India is still in its early stages as compared to the developed
countries. Even with slow growth of mechanisation, the total production of food grains in India increased
from over 50 million tonnes in 1950-51 to 272 million tonnes in 2016-17. Food grain demand is expected
to reach 355 million tonnes in 2030 as compared to 250 million tonnes in 2016. The adoption rates of
farm equipment has been on a rise and a clear indicator of this is the sale of tractors, which increased
from 0.35 million units in 2007 to 0.57 million units in 2016, witnessing a CAGR of 5.5 per cent during
2007-16. India is also one of the largest manufacturers of agricultural equipment such as tractors,
harvesters and tillers.
Need for Farm Mechanisation
Growing shortage of agricultural labour and rising wage rates are not the only reasons for the
accelerated mechanization of farm operations. Factors such as time saving, efficient input application,
transportation of farm inputs and produce, and reducing drudgery also stimulate demand for farm
machines. Higher productivity, increase in agricultural exports, labour shortage and migration and
increase in labour cost, are some of the factors driving farm mechanisation in India.
Custom Hiring Services
About 86.08 per cent in 2015-16 census of the total land holdings are in small and marginal size
groups against 85.01per cent in 2010-11 census which need special efforts for its mechanization
(Agriculture census 2015-16). These large communities of small and marginal farmers are still not in a
position to take full benefit of farm mechanisation because of adverse Economies of scale. Custom hiring
of agricultural machinery is seen as such arrangement which can promote mechanisation of agricultural
operations on small farms. To make the cost of machinery affordable and to make them available to all
farmers, Govt. of India is providing assistance under Sub-Mission on Agricultural Mechanisation (SMAM)
for establishment of farm machinery banks and hi-tech high productive equipment hub for custom hiring.
Sources of farm power in Agriculture
The different sources of farm power and total power availabilityin India for doing various
operations are listed out in the table 1. During last 40 years the average farm power availability in India
has increased from about 0.29 kW/ha in 1970-71 to about 1.84 kW/ha in 2012-13 as per central Institute
of Agricultural Engineering (CIAE), Bhopal.
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Table 1: Availability of farm power from different sources in India
Farm power (kW/ha)
Year
Agricultural
Draught
Power
Diesel
Tractor
Worker
Animal
Tiller
Engine
1971-72
0.045
0.133
0.02
0.001
0.053
1975-76
0.048
0.135
0.04
0.001
0.078
1981-82
0.051
0.128
0.09
0.002
0.112
1985-86
0.057
0.129
0.14
0.002
0.139
1991-92
0.065
0.126
0.23
0.003
0.177
1995-96
0.071
0.124
0.32
0.004
0.203
2001-02
0.079
0.122
0.48
0.006
0.238
2005-06
0.087
0.120
0.70
0.009
0.273
2011-12
0.100
0.119
0.80
0.014
0.295
2012-13
0.093
0.094
0.84
0.015
0.300

Electric
Motor
0.041
0.056
0.084
0.111
0.159
0.196
0.25
0.311
0.366
0.494

Total Power
(kW/Ha)
0.293
0.358
0.467
0.578
0.76
0.918
1.175
1.500
1.698
1.841

India witnessed unprecedented growth in agriculture that helped the country to graduate from
import dependence to self-sufficiency in food grains by increasing the food grain productivity from 0.64
MT/ha in year 1965-66 to 2.10 MT/ha in 2013-14 resulting in export. This growth was mainly attributed to
adoption of the agricultural technology during green revolution supported by positive governmental
policies, liberal public funding for agricultural research and development and untiring work of farmers
and manufacturers of agricultural machinery (Sahniet.al., 2018).

Farm Power Availability and Food Grain
Productivity from 1965-66 to 2013-14
2.5
2
1.5
1
0.5
0

1965-66 1975-76 1985-86 1995-96 2005-06 2009-10 2013-14
Power Available (kW/ha)

Food grain Productivity (t/ha)

Fig 1: Farm Power Availability and Food Grain Productivity
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Table 2: Cropping Intensity and power availability on Indian farms
Year

Cropping
Intensity (%)

Productivity
(t/ha)

Power available
(kW/ha)

Power per unit
production (kW/t)

1965-66
1975-76
1985-86
1995-96
2005-06
2010-11
2011-12
2012-13
2013-14

114
120
127
131
136
141
142
141
142

0.64
0.94
1.18
1.50
1.72
1.93
2.08
2.12
2.11

0.32
0.48
0.73
1.05
1.50
1.78
1.87
1.94
2.02

0.50
0.51
0.62
0.70
0.87
0.92
0.90
0.91
0.96

Net sown area
per tractor
(ha)
2162
487
174
82
45
34
31
29
27

It is apparent from the table 2 that the cropping intensity is increasing with increase in per unit
power availability. And net sown area per tractor shows the declining trend during the same period,
which is observed to be 2162 ha/tractor in 1965-66 and reduced to 27 ha/tractor in 2013-14 (Mehtaet.
al., 2014).
Comparison of India with other countries in terms of mechanisation rates
Farm mechanisation industry in the world is highly dependent on agricultural land and farm
output. The agricultural production has a direct impact on the demand for farm equipment.
Table 3: Comparison of India with other countries in terms of mechanisation rates
Agriculture share in
Pop. Engaged in
Mechanisation Rate
Countries
GDP (%)
Agriculture (%)
(%)
United States
1.0
3.0
97
Western Europe
5.0
4.0
95
Russia
4.7
15
80
Brazil
5.5
17
75
China
8.6
63
48
India
17.4
55
40
Source: Grant Thornton India LLP, FICCI, 2017.
India is considered as an agrarian economy, and the agriculture and allied sector contribute more
than 17 per cent to the country’s GDP. In addition, more than 55 per cent of the total population needs to
rely on agriculture activities for their economic and social requirements. In terms of share of agriculture in
the GDP, India is ahead of many developed and developing countries in the world but the level of
mechanization in Indiais still lower than in the United States, Western Europe, Russia, Brazil and China
(Table 3).
CONCLUSION
The efficiency and timeliness of agricultural operations can be increased many fold even on small
farms by using agricultural machinery. But the cost of such machinery is increasingly become
unaffordable by small holders in many cases. Custom Hiring promotes farm mechanisation by bringing
mechanisation to places that face low farm power availability and negates the adverse economies of scale
associated with individual ownership. It seeks to make modernised farm equipment available to small and
marginal farmers. This will also result in generating employment to rural youth and artisans for the
production, operation and maintenance of these machines. Modernisation of the Custom Hiring Model
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and innovation in farm machinery sector will drive the next phase of agricultural growth in the country.
The greater impetus is needed to develop location specific and crop specific technologies.
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Though several parasitoids, predators and pathogens of pests, antagonistic microorganisms were
known to be effective for several decades, they were not commercially exploited because of quick knock
down effect and easy availability of chemical pesticides instead of biopesticides and IPM.
Steadily, there has been growing appreciation about the role of cultural and biological methods in
pest control.Cultural and biological methods are the two major components in integrated plant
protection.
1) Cultural methods
Agronomic adjustments, necessary for higher yield, are at the same time are directed at prevention, mass
multiplication and spread of pests by modifying the crop microclimate.
2) Sanitation
It includes removal or destruction of breeding refuges and over wintering of pests. Seed material, farm
yard manure etc.carrying insect eggs or its stages of development should be carefully screened before
their use. Destruction of alternate hosts minimizes pest population build up.
3) Tillage and inter-cultivation
Ploughing and inter-cultivation brings about unfavourable conditions for multiplication of pests as well as
diseases and weeds. Quiescent stages (pupae) of harmful organisms will be exposed to dehydration or to
predation by birds and other stages may be mechanically damaged or buried deep in the soil.
4) Cultivar selection:
Cultivars with high yield potential and quality without resistance to pests and diseases are the main
causes of frequent epidemics and mass multiplication of pests and diseases. A large number of cultivars
resistance/tolerance to pest and diseases has been developed to suit different agroecosystems. Selection
of such cultivars can bring down the losses considerably.
5) Time of sowing:
As weather influences developmental rhythm of plants as well as growth and survival of pests and
diseases, serious setback occurs when the weather conditions are such as to bring about coincidence of
susceptible growth stages with highest incidence of pests and diseases.Therefore, adjustment in sowing
dates is often resorted to as an agronomic strategy to minimize the crop losses.
Maize sown late suffers little borer damage, as by then the egg parasite Trichogrammais able to
keep down the population of the pest. Rice may suffer less from borer attack if planted early (early June).
Early maturing cotton cultivars have become popular in Punjab and Haryana as they escape pink
bollworm.
6) Plant population
Plant population per unit area influence crop microclimate. Dense plant canopy leads to high humidity
build up congenial for pest and disease multiplication. Keeping the total plant population constant, inter
and intra row plant population can be adjusted to minimize the humidity build up within the plant
canopy.
7) Manures and fertilizers:
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Excessive nitrogen increases susceptibility of crop to sucking and leaf eating pests. Higher rates of
nitrogen application than the recommended rate to hybrids without corresponding increase in
phosphorus and potassium is the main factor for heavy pest and disease incidence. Balanced application
of NPK helps the crop to tolerate pests and diseases considerably.
8) Water management:
Irrigation can reduce the soil inhabiting pests by suffocation or exposing them to soil surface to be preyed
upon by birds. Irrigating potato crop at tuber formation can minimize potato scab. Anthracnose ofbeans,
early blight and charcoal rot of potato can bechecked by furrow irrigation than sprinkler irrigation.
9) Habitat diversification:
Many pests prefer feeding on a particular plant or others. This preference may be exploited to reduce the
pest load on crop. Crop rotation, intercropping, traps cropping and strip cropping can bring down the pest
load considerably.
10) Hand picking method:
This method of pest is useful if the crop is in a small area.Pour a small amount of kerosene in a polythene
bag and pick up the larvae during evening hours and put it in the bag. The pests can be controlled this
way without the use of any chemicals. This should be done when the pest numbers are low.
11) Hand picking of larva:
Wild grasses and weeds should be removed from the field bunds and field, since, these are the favourite
egg laying spots of the pests.
12) Behavioural methods
A. Pheromones
Pheromones are ectohormons secreted by an organism, which elicit behavioural responses from other
members/sex of its own species. These are extremely selective, nontoxic, highlybiodegradable and
effective at low application rates. Synthetic sex pheromones are commercially available and are used for
surveillance, monitoring and control of many Lepidopterous pests such as spotted bollworm, tobacco
caterpillar, potato tuber moth, diamond back moth and leaf folder etc.
B. Fairomones:
These are volatile compounds that evoke behavioural response adaptively favourable to the receiver.
Fairomones are released either by the host plant or by the host insects. While former issued by the pest
and natural enemies to locate their habitats, the later is used for prey finding and parasitisation/preying.
Fairomones from host plant can be effectively used to mass trap pest species as well as for monitoring.
Use of fairomonal compounds to increase the efficiency of the predator C. carneaand the egg
parasitoidTchilonishad been successfully demonstrated.
13) Biological methods
Biological control basically means, “The utilization of any living organism for the control of insect-pest,
diseases and weeds”. This means use of any biotic agents for minimizing the pest population either
directly or indirectly. Biological control of insect-pests is gaining recognition as an essential component of
successful IPM. Classical biological control involves deliberate and natural establishment of natural
enemies in areas where they did notpreviously occur. In addition to deliberate introduction of bio control
agents, proper attention needs to be given for conservation and augmentation of natural enemies that
already exist in an area. This should be treated as important as many insect predators are much more
susceptible to insecticides than the pests they attack. Biological control agents for insect pests are
available in nature abundantly and work against crop pests naturally called as Natural Control.
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Customized Fertilizer – Smart Way of Nutrient Management
Article id: 23135
Rahul Chopra*
Assistant Professor, Department of Natural Resource Management
College of Horticulture and Forestry, Jhalawar
India is the second largest consumer of synthetic fertilizers after China. Consumption of fertilizers
increasing day by day and reached to menace level. A research showed that consumption of fertilizer in
India increases from less than 1 Kg in 1951-52 to 128.02 Kg in 2017-18 (Agriculture statistics, 2018). This is
very crucial situation for Indian agriculture. Continuous indiscriminate use of chemical fertilizers
decreases soil fertility, productivity and pollute the environment.
Nutrient mining from soil and imbalance fertilization decreases the nutrient use efficiency, soil
fertility and increases the deficiency of macro and micro nutrients. The ideal nutrient use (N: P 2O5:K2O)
ratio 4:2:1 has been increased and reached to 6.7:2.7:1 because of imbalance use of urea and other
inputs. Improper use of chemical fertilizers and low organic carbon in soil causes multi-nutrient
deficiencies in Indian soils. Nitrogen, phosphorus, potassium, sulphur, zinc and boron are the major
nutrients which are broadly deficient in Indian soils. Poor soil health is resulting in low nutrient use
efficiency. The nutrient use efficiency of nitrogen, phosphorus, potassium and sulphur is 50-60%, 15-20%,
60-80% and 8-12% respectively. In terms of micronutrient the efficiency is less than 5% (Rakshit, 2002).
These data shows the mismanagement of fertilization. On the other hand excess use of fertilizers
increases the environmental pollution. Poor fertilization is the one of the major cause of global warming
and climate change. This clearly indicates that now time to adopt smart approaches to increase the FUE
and soil fertility. So minimize the environmental risk. This can be possible only by adopting SSNM and
development of customized fertilizers. Customized fertilizer is the smart way to resolve this problem and
boost the soil health.
Customized fertilizer
According to FCO, customized fertilizers are multi-nutrient carriers designed to contain macro, secondary
and/or micro-nutrient both from inorganic sources and/or organic sources, manufactured through a
systematic process of granulation, satisfying the crop’s nutritional needs, specific to its site, soil and stage
validated by a scientific crop model, capability developed by an accredited fertilizer manufacturing
/marketing company. CF is the smart input which provide the nutrients in balanced manner without any
nutrient losses. We can say that CF are the multi nutrient carriers which provide the nutrients to the plant
in right proportion according to crop requirement. Customized fertilizers are unique, ready to use,
granulated and 100% water soluble fertilizers, formulated on the bases of soil testing, crop requirement
and sound scientific plant nutrition principles. These fertilizers extensively tested in laboratory and
evaluated through field research.(Rakshit et al., 2012). The main objective behind the customized
fertilizers is to supply the nutrient according to site and crop requirement. CF’s are environmental friendly
fertilizers because they can improve nutrient use efficiency ultimately enhance the soil fertility. (Rao and
Rahman, 2011)
Objective
 To minimize nutrient losses by adopting SSNM.
 Balanced fertilization to reduce environmental impact.
 To boost fertilizer use efficiency and soil fertility.
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The farmers get the entire required plant nutrient in terms of primary, secondary and micro
nutrients.
To increase the sustainable crop production.
To increase the profitability of farmers.

Benefits of customized fertilizers
1. It is assumed that customized fertilizers maximize the crop productivity.
2. Application of customized fertilizers very handy and compatible with farming system.
3. It minimizes the nutrient losses and improves nutrient use efficiency.
4. Uniform distribution of nutrients through customized fertilizers which is very beneficial.
5. Customized fertilizers are specific to area, soil and plant growth stage so it satisfies the crops
nutritional demand.
6. CF checks multi-nutrient deficiencies in plants and promotes balanced fertilization as
micronutrients blended with primary (NPK) nutrients.
7. In CF micronutrient blended with granular NPK fertilizers so it reduces the buying cost of
micronutrients fertilizers separately this is cost effective for farmers.
8. It improves and boosts crop productivity.
9. It helps to reduce environmental pollution.
10. It makes soil healthy.
11. It controls the indiscriminate use of fertilizers.
Scientific principle for deciding grades of customized fertilizers
1. Selected area should be geo-referenced.
2. Follow appropriate statistical procedure for selecting sampling point.
3. Maintain accuracy at the time of sampling for actual sample collection.
4. Analyze soil, plant and water samples for physico-chemical properties very precisely.
5. Defining management zones and set yield targets.
6. Calculate nutrient uptake by crops.
7. Calculating nutrient requirement (amount and nutrient ratio).
8. Blending of nutrients after interpretation of data.
Specifications of customized fertilizers formulation and availability in India
Fertilizer association of India is standardize certain specification for the application of CF, which are as
follows
1. For basal application CF should be granular in size with minimum 90% materials remains between
1-4 mm Indian standard sieve and size less than 1 mm should not exceed 5% and the product
moisture should not exceed 1.5%.
2. Foliar application grade should be 100% water soluble. The grade should contain minimum 30
units of all the nutrients combined.
In India 36 formulations of CF approved by FCI. Tata chemicals ltd., Deepak fertilizers, Nagarjuna
fertilizers, Coromandel industries ltd are the important companies in the market which producing
customized fertilizers.
Application of CF
Application of CF purely based on soil test results. The objective behind the customized fertilizers is to
provide site specific nutrient management to boost nutrient use efficiency for the applied nutrient in cost
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effective manner. Customized fertilizers are combinations of different multi-nutrients such as sulphur,
zinc, boron which are blended with urea, DAP and potash in suitable proportion according to specific crop
and soil requirement.
Success stories of CF
 Patel et al., 2008 reported that soil application of multi-nutrients mixture grade-V was found
beneficial and economical in increasing okra yield.
 Singh et al. 2012 reported that study was conducted to compare the yield from customized
fertilizers and the yield from common farmer’s practices. The results are unbelievable. They got
14%, 20%, 15% and 40% increase in yield of rice, wheat, potato and sugarcane respectively over the
common farmer practices by using small amount of CF.
 Ramesh et al., 2013 conducted an experiment on castor-sorghum cropping system. They reported
that application of CF significantly increase the yield attributing characters compared to other
nutrient management practices both in case of castor and sorghum.
 Kamble and Kathmale, 2015 concluded that application of 100% RDF either two or three splits
through CF to onion appears to be improving soil fertility, yield and getting higher net monetary
returns.
Constraints to promote CF
1. The existing fertilizers doses are proving to be sub optimal for maximum economic yield because
available research information sounds well for upward revision of fertilizer recommendations.
2. It is evident that application of nutrients according to current recommendations is causing nutrient
depletion particularly in respect of K and micronutrients.
3. The current soil test based recommendations consider only the nutrient deficiency magnitude, not
the yield targets.
4. Farmers are loosing yield, produce quality and profits because only one recommendation being
currently given without considering the yield target is proving to be sub optimal for higher yield.
5. The current fertilizer recommendations support only medium yield targets provided that supply of
nutrients other than NPK is not a limiting factor.
6. Soil testing laboratories in India do not make recommendations for secondary and micronutrients,
because they do not analyze general soil samples of these nutrients.
7. Lake of awareness.
8. Customized fertilizers are very costly.
9. Uncertainty in response when fertility is restored in the field.
10. Lack of proper policy to encourage the production and use of specialty fertilizers.
CONCLUSION
Imbalance and over consumption of fertilizers in Indian agriculture increasing steadily which is very
serious problem. It causes multi-nutrients deficiencies, poor NUE and degrades the environmental
conditions. To overcome these problem only one solution i.e. customized fertilizers. Customized
fertilizer is to promote site specific nutrient management to achieve the maximum NUE and mitigate
other problems. In customized fertilizer primary, secondary and micro nutrients are blended
according to crop requirement and soil test results for better results. Customized fertilizers are
specific to agro climatic conditions and specific to crop requirement which remediate nutrient
deficiency. It is the time to aware the farming community to adopt smart way of nutrient
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management. This is a simplest approach for the fertilizer application to the farmers. It is clear that
use of customized fertilizer is the only way of sustainable and environment friendly Agriculture.
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BIOCHAR: An alternate strategy for sustainable P management
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INTRODUCTION:
Phosphorus is often being considered as the most limiting constrain from crop production point of view
due to its low solubility in water and low mobility in soils. In order to meet up the current global P
demand for crop production, approximately 15 million tons (MT) of P in the form of mineral fertilizers is
being applied each year (Wang et al 2012). Cordell et al (2009) estimated the cumulative P fertilizer
application in between 2008-2050 would be 1130 kg/ha in Asia, 840 kg/ha in Latin America, 690 kg/ha in
Oceania and 630 kg/ha in North America. This large demand of P will lead to rapid depletion of the finite P
reserves and therefore has the potential to become a possible threat to the current system of agricultural
crop production. Further, over application of P fertilizers in order to maintain higher crop growth is also a
problem in context of sustainable P management. Low recovery efficiency of applied P fertilizers by the
plant induce build-up of residual P. Pfertilizer application on high residual P soils results in no significant
crop response and may impose risk of P movement beyond plant root zone, causing potential threats to
ground water quality, as concentrations beyond 0.1-0.3mg l-1 can cause significant eutrophication of
water bodies. Conversion of this residual P pools into bio- Olsen-Pools by means of various resource
efficient technologies can not only increase P recovery, but also can curtail down the use of high price
mineral P fertilizers. From this sense of non-renewability of P reserves and the high residual P build up in
soils, there is an immediate need of alternate strategies in context of P management under different soil
ecological environments.
Biochar: definition and characteristics
Biochar is a carbonaceous solid material produced from thermal degradation of biomass under limited
oxygen conditions for use as a soil amendment. Among the various thermo-chemical conversion
techniques, pyrolysis is the most widely used for production of biochar. Pyrolysis is defined as heating of
biomass in the absence of oxygen in temperature ranges between (350-700°C), which results in thermal
decomposition of lignocellulosic biomass producing syngas, bio-oil and biochar. However, the production
of the char, oil and gas can be optimized by regulating the various pyrolysis parameters. Different
pyrolysis techniques such as slow pyrolysis, fast pyrolysis and gasification have been employed for
processing biomass by different workers. The various parameters and proportions of reaction products
produced duringtheabove-mentionedbiomassconversiontechniquesareenlistedin Table1.
Table 1: Different types and products from pyrolysis
Types of
Pyrolysis
Vapour residence
pyrolysis
temperature(°C)
time
Slow pyrolysis
Fast pyrolysis
Gasification

Low to moderate
(300-500)
Moderate(~500)
Moderate to high
(500-800)

Long
(5-20 min)
Short
(< 5 sec)
Moderate
(10-20 sec)

Heating rate
(°C/min)
Slow (5-20)

Thermal decomposition
Products (%)
Liquid
Solid
Gas
30
35
35

Fast (50)

70-75

15-20

10-15

Moderate (20-30)

5

85

0

436

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

The basic building unit of biochar is amorphous and graphene carbon. With increase in pyrolysis
temperature, conversion of amorphous carbon structure to aromatic structure takes place, and graphene
sheets form and combines together. The crystallinity of biochar may also change with pyrolysis
temperature. Increase in pyrolysis temperature results in increase in the order of the crystallites as well
as increase in surface area. The two most important characteristics of biochar is its porosity and surface
area. The high porosity of biochar is attributed mainly to its vesicular structure. The nano pores, which are
the prime contributor of biochar’s high surface area, are formed during the high temperature conditions
of pyrolysis. However, the range of surface areas observed in biochar, depends largely on the feedstock
material used. The typical properties of a biochar produced from rice residue waste is enlisted in Table 2.
Table 2: Properties of a typical rice residue biochar (Mukherjee et. al., 2019).
Properties
pH(1:5)
EC(1:5) (dSm-1)
CEC (cmol kg-1)
Carbon (g kg-1)
Phosphorous (g kg-1)
Potassium (g kg-1)
Nitrogen (g kg-1)
Calcium (g kg-1)
Magnesium (g kg-1)
Ash content (%)
Surface area (m2 g-1)
C/N ratio

Value
9.2
12.0
41.0
460.0
7.0
27.3
11.0
7.5
5.0
33.0
13.8
42

Effect of biochar on P dynamics:
Biochar has recently received global importance for enhancing P availability in soils. The various reactions
helping in increasing the P availability due to biochar application are:
a) Biochar has possible liming effects on soil due to its high basic cation concentration. Its application on
acid soils tends to neutralize the soil pH, increasing the phosphorus availability due to change in P solid
solution equilibrium.
b) Charring of biomass at intermediate temperature ranges (400-500°C) converts most of the organic
forms of P to inorganic forms such as orthophosphates, pyrophosphates. As major part of total P of
biochar has been shown to be to be incorporated within its ash fraction, it has the potential to release
significant amount of soluble P in the amended soils. This suggests that the application of biochar alone
can be as effective as inorganic P fertilizers in satisfying the pre-requirement of the crops due to its higher
P content.
c) The soluble P released from biochar can adsorb on the adsorption sites of the soil and decreasing the
total P sorption capacity of the soil This will in turn increase the use efficiency of applied P, as most of the
P will be in soil solution available for crop uptake.
d) The biochar induced reduction in P sorption can also be attributed to the various functional groups
present on the surface of rice residue biochar (phenolic-OH, carbonyl group etc), which can compete with
the P for the sorption makingaddedPmoreavailable.
e) Further, application of biochar in soils brings down the ZPC (zero point of charge) of the soil, thereby
increasing the overall negative charge density of the soil. As most of the P present in soil solution is in
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H2PO4- and HPO42-form, they got repealed away from the negatively charged soil surface, decreasing
the overall sorption of P.
f) As most of the P present in biochar is in inorganic forms (embedded in the soluble ash fraction), it tends
to decrease phosphomonoesterase activity, which in turn reduces the turnover rate of organic P. This
proves the ability of the biochar to act as a long-term sink of P.
CONCLUSION
Thus, it can be concluded that, biochar carries substantial P fertilizer value itself, and its incorporation
resulted in higher P pool and lower P sorption irrespective of the soils. Therefore, it can be used as a
promising amendment in all eviating the present P demand. However, care should be taken as higher soil
solution P content due to addition of high rates of biochar especially in high-P status soils, may impose
the problem of P leaching, runoff and ground water deterioration. The other possible effects of
incorporation of high rates of biochar should also be taken into consideration such as cost effectiveness,
difficulties during incorporation etc. In order to understand the effects of the biochar and the inorganic-P
addition on soil P dynamics in long term field conditions, more interdisciplinary and location specific
research has to be taken up across different soil physicochemical environments.
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Elucidation of silicon role in plant immune system for management of biotic and abiotic
stresses
Article id: 23137
Venkatesh Iddumu and Vineeth Vijayan
Ph.D. Scholar, ICAR-Indian Agricultural Research Institute, New Delhi-110012
INTRODUCTION
Plant diseases are utmost importance to humans causing enormous losses to the crop plants on which
humans relay on the food, cloth and shelter. To control plant diseases various methods are available.
Indiscriminate use of fungicides on crop plants leads to not only the environmental pollution but also
killed so many beneficial organisms. Biological control is also another method to control plant diseases
but it takes longer time. In era of climate change and degradation of environment is important to develop
some eco-friendly formulation based on the elements. So that nature will be preserved to the future
generation. Some beneficial elements induce the defense in the plant over wide range of pathogens.
Among them Silicon, is one of the elements used to control plant diseases, a tetravalent metalloid, is the
second most abundant element in the Earth’s crust after oxygen. In its upward movement, via apoplast,
from the roots to the leaves, silicon polymerization occurs in the extracellular spaces, accumulating on
the walls of the epidermal cells of leaves and xylem vessels. Numerous studies show that Silicon
accumulates in plants and exerts various beneﬁcial effects for many plant species, especially field crops
such as rice and sugarcane and some vegetable plants. Silicon (Si) plays a pivotal role in the nutritional
status of a wide variety of monocot and dicot plant species and helps them, whether directly or indirectly
the ability to tolerant in conditions of abiotic or biotic stresses.
Physiological impact on plant
In general, plants with a high root or shoot Si concentration are less susceptible to pest and disease attack
and exhibit improved tolerance to abiotic stresses such as drought, low temperature and metal toxicity.
Rate of photosynthesis and transpiration as well as leaf water content under water stress were conserved
in leaves of tomato plants supplied with Si, signifying that increased water uptake/transport rather than
declined transpiration was overdue Si-alleviated stress. The increases in relative water content (RWC) or
water use efficiency (WUE) due to enlarged silicification of leaves or root endodermis that prevent water
from escaping through plant tissues are thought to be convoluted in Si-alleviated osmotic stress . Si
alleviates salinity stress in tomato seedlings by increasing photosynthesis, leaf transpiration rate, and
stomatal conductance and by declining the concentrations of Na +and Cl−in the leaves, stem, and roots. In
numerous of the host-pathogen interactions studied, both final disease severity and the area under the
disease progress curve were abridged as an outcome of the positive effect of Si on key components of
host resistance.
Physical barrier hypothesis
However, the most amazing effect of Si is the reduction in the intensities of seed borne, soil borne, and
foliar diseases in many economically important crops that are caused by pathogens belong to any of
following group such as biotrophic, hemibiotrophic, and necrotrophic. The reduction in disease symptom
appearance is due to the effect of Si on some components of host resistance, including incubation period,
lesion size, and lesion number. The reduced Si deposition beneath the cuticle and the few epidermal cells
containing silica bodies allowed penetration by Pyricularia oryzae. In this case, both the incubation period
and latent period are shorter, and the sizes of the blast lesions are larger as a consequence of an
unlimited colonization of the epidermal and mesophyll cells by fungal hyphae. However, new
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understandings have shown that many plant species supplied with Si have the phenylpropanoid and
terpenoid pathways potentiated and have a faster and stronger transcription of defense genes and higher
activities of defense enzymes. Supplying Si to plants has been reducing the intensities of several diseases
such as damping off, leaf blights, leaf spots, galls, powdery mildews, root rots, rusts, and wilts; caused by
different genera of bacteria, fungi, nematodes, and oomycetes as well as a virus in many economically
important crops. One of most relevant explanation of Si in tolerant mechanisam of plant is explained by
physical barrier hypothesis, which is associated to Si deposition and polymerization below the cuticle, in
the cell wall, and inside the bulliform cells was first suggested to explain the reduction in rice blast
severity. In the case of the rice–Pyricularia oryzae interaction, fungal penetration can be either avoided
the reduction in the number of infection pegs molded by appressoria that pierced the underlying cell wall;
consequently, lesions did not develop) or delayed (increase in both incubation and latent periods and
decrease in lesion size. An outer, electron-dense Si layer embedded in the cellulose microfibrils and an
inner electron-translucent layer in the epidermal cell wall of leaves of rice plants supplied with Si inhibited
the colonization by P. oryzae (Fig1).The uneven deposition of Si beneath the cuticle and its additional
polymerization in the form of amorphous silica bodies in the rice epidermal cells may permit the narrow
penetration peg of P. oryzae to penetrate.

Fig 1: Physical barriers formation in plant by silicon (Wang et al. 2017)
However limited supply of silicon to wheat plants lead to development of initiation of penetration of
Pyricularia oryzae. A similar result has been found in Bipolaris sorokiniana in wheat. The silicification of
oat epidermal cell walls reduced penetration by Blumeria graminis f. sp. avenae. Si acts as a physical
barrier to increase rice resistance to blast because developing leaf lesions were of reduced size on rice
cultivars with different basal levels of resistance. For the Arabidopsis thaliana– Erysiphe cichoracearum,
cucumber–Colletotrichum lagenarium, cucumber–Podosphaera xanthii, rice– Monographella albescens,
rice–Rhizoctonia solani, wheat–Bipolaris sorokiniana, and wheat–P. oryzae interactions, the silicification
of the epidermal cells delayed fungal penetration, colonization, and sporulation. Appressoria of B.
graminis f. sp. hordei were unable to penetrate the epidermal cell walls of barley with high Si deposition.
However, if fungal penetration occurred, Si was deposited in the papillae and in the haustorial neck in an
attempt to delay penetration and haustoria formation. The deposition of Si along with phenolics and
hydroxyproline-rich glycoproteins in the leaves of French bean and cowpea plants reduced the number of
haustoria formed by Uromyces vignae (Perumalla and Heath, 1991).
Modification of redox regulation
The active mode of Si uptake and translocation from roots to shoots was identified due to specific
transporter proteins. A decrease in ROS production and an enhancement in the antioxidant system for Si440
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supplied plants may account for their increased tolerance to abiotic stresses. Application of Si and Si nano
particles (SiNP) declined O2−, H2O2, and malondialdehyde (MDA) concentrations in maize leaves by
increasing activities of ascorbate peroxidase (APX), dehydroascorbate reductase (DHAR), or glutathione
(GSH) reductase (GR) under arsenic (As) stress. Although negative effect of higher concentration was
observed in some plants such as soybean, that is infected with Cercospora sojina caused frogeye leaf spot,
in where host susceptibility is increase due to less than optimal antioxidant system. Apart from
management of the different stresses also involved in regulation of physiological processes in plant as Siinduced in a balanced mineral nutrient uptake and translocation may account for observed beneficial
effects. In rice, Si alleviated the hostile effects of drought while increasing K and total P concentrations in
straw. Papillae development seemed to best imulated in the presence of Si as described for the rose–
Sphaerotheca pannosa and wheat–B. graminis f. sp. Tritici interactions. The irregular Si supply resulted in
high powdery mildew and blast severities on the leaves of cucumber and rice plants, respectively.
Haustorial neck and collar area of fungi as well as in region of papillae are accumulated with silicon that
helps in preventing the development of disease to higher extent of severity. So, regular supply of silicon is
crucial to young developing leaves to protect from the fungi for achieving optimal disease control
(Samuels et al., 1994).
Signaling modulation
Si involved in modulation of stress signaling system of plant which is most important to induce resistance
in essential stress conditions. In signaling helps to regulation of genes related to defense genes related to
the structural modification of cell walls, hypersensitivity responses, antimicrobial compound synthesis,
hormone synthesis that take part in defense and PR proteins. The JA and ET signaling pathway in rice,
modulated by Si in case of infection establishment of Magnaporthe oryzae is critical to enhance the
resistance of rice against blast disease. Ralstonia solanacearum infected tomato plants up regulates the
expression of transcription factor WRKY1 by stimulating of silicon. Silicon-induced resistance pathway of
SA and following PRs expression is also play crucial role in defense mechanism. Silicon also can act as a
priming agent through the JA mediated pathway of defense while JA enhances overall leaf silicification
and the maturation of phytolith-bearing silica cells by increase silicon accumulation. Besides it can involve
in the production and accumulation of antimicrobial compounds, such as phenols, flavonoids,
phytoalexins and PR proteins in plants after the penetration of the pathogen.
Practical application of Si at field level
Apart from the modulation of immune system of plant, Si supplied through calcium silicate formulation
can directly act on the pathogen physiological processes by reducing the germination of spore of
Sphaerotheca fuliginea, causing powdery mildews in cucurbit. That direct effects of Si on the pathogen is
helped to reduce from higher incidence of disease (Menzies et al., 1991).
Bean anthracnose (Colletotrichum lindemuthianum) is controlled through fertilizing the plant by Si
supplemented nutrient solution. As per the Si supplemented condition helpsto increase incubation period
of the pathogen that can delay the disease development. Coffee rust (Hemileia vastatrix) incidence is
reduced through foliar spray of 15 g L-1 potassium silicate, that cannot be absorbed in efficient manner
from root to shoot system according to Missio et al.2012 and he suggesting that for the reduction of
severity of pestalotiops is leaf spot strawberry (Pestalotia longisetula) by application of 30 g L-1 potassium
silicate. Also application of potassium silicate reduces the conidial germination of strawberry powdery
mildew
(Sphaerotheca aphanis var. aphanis) (Kanto et al., 2007).
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CONCLUSION
Among beneficial element silicon play very important role to management of plant disease. In disease
managed by modulating the plant immune system can be achieved through different modifications such
as physical, biochemical and molecular signaling aspects. Physical barrier is formed by accumulating of Si
that directly acts as barrier for the invested pathogens into plant tissues. Si also involves regulation of
signal pathway of defense-related enzymes, stimulating antimicrobial compound, activating of the
expression of defense-related genes phytohormone homeostasis. From the pathogen point of view have
been found that Si based compound have capacity to reduce the incidence of the different diseases at the
field level. Si could be applied by the different formulation of compound, which was established
successfully against the different pathogens in the field. In future concerns of Si that would be required
applicable formulations such as fertilizer and the direct applicable formulation for improvement of plant
resistance.
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Types and production of vegetables under poly tunnels
Article id: 23138
D. Srikanth
1
Ph. D Scholar, Department of Vegetable Science, College of Horticulture, Dr. Y.S.R.H.U., West Godavari,
Andhra Pradesh, 534101.
INTRODUCTION
Polythene tunnels (poly-tunnels) offer a relatively cheap form of protected growing. They offer a two to
three month extension to the growing season and will allow more exotic crops to be grown successfully. A
range of tunnels is available. Tunnels should be chosen to suit site and cropping requirements. Four
tunnels types are considered below.
Fixed tunnels- are permanent tunnels with a strong enough structure to stand most weather events
especially if given some shelter. They can be dug into the ground but more commonly these days they are
fitted with a lower skirt that can be opened or netted for ventilation. Crops are usually grown in bags or
troughs, not in the soil. These tunnels are very versatile and can be used for early soft fruits, especially
strawberries, but could also be used for bedding plants. Longer-term vegetable crops such as tomatoes
are another option.
Spanish tunnels- are temporary covers. However some farms do leave them in place and crop out of soil
as in fixed tunnels. Usually the polythene is removed over the winter and the tunnel is re-skinned in the
spring. Spanish tunnels offer relatively cheap cover and can be used for forcing if the sides and ends are
sealed up well in early spring and horticultural fleece is also used to provide added protection from frosts.
Telescopic tunnels- in essence these are Spanish tunnels but in this case the hoops can be dropped down
the leg so the polythene meets the soil and gives a better seal. This in turn raises the temperature so the
crop is earlier. As the crop develops and the weather gets warmer the roof can be lifted which gives the
large air volume and accessibility of the Spanish tunnel.
French Tunnels– are temporary individual tunnels where the polythene meets the ground but is secured
with ropes rather than dug in. These are useful for early crops and can be moved around the site.
Although less popular than Spanish tunnels for volume production, they are a useful option for pick your
own type outlets.
Cropping
Cropping in polytunnels follows the same principles as any other cropping system. Crops need to be
rotated, so the area in the tunnel should be split up and the cropping varied to give the soil a rest and
prevent the buildup of pests and diseases.
The easiest form of cropping is to use the soil in the tunnel. If the soil can be improved with
organic matter yields will be better.
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Choice of crops
Crops suitable for growing in poly tunnel
Aubergines

Garlic

Carrots

Melons

Celery

Okra

Climbing French beans

Peppers

Cucumber

Salad Leaves

Early Potatoes

Tomatoes

Fennel

Courgettes

Establishment
For summer crops, seed is sown from early March in a heated house or propagator. A commercial
seed compost should be used. The ideal temperature for germination is 20 oC, with the plants grown on
at no lower than 15oC. Once the plants have germinated they can be picked out into 7cm pots containing
a commercial pot and bedding compost. While the seedlings are growing on, the tunnel should be
prepared for planting. If growing in the soil, organic matter should be incorporated, and a general
fertilizer, such as 17-17-17 at 50g/m2, applied. If soil analysis results are available, they should be used as
a guide to fertilizer requirements. Growing the plants through polythene mulch or Mypex will minimize
problems with weeds. A line of trickle irrigation for each row of plants can also be put under the cover,
but ensures the pipe can be found to avoid puncturing it when planting and to avoid puncturing the pipe.
Planting should take place in April when the main risk of frost has passed. However late frosts may still
occured either heat or fleece will be needed to prevent damage.
Management
During most of the Welsh summer, the aim will be to keep as much heat in the tunnel as possible.
If the temperature rises above 23oC the tunnel should be ventilated by side skirts or doors and louvers. It
can become very humid in a tunnel so every morning open up and pure the air but close up again if cool.
Tomatoes and cucumbers need support so a string can be tied to the stem or a small stake by the plant.
This will require a 12g wire for each row fixed into the roof either on a framework or tied to each tunnel
hoop and anchored well at each end. The tomatoes and cucumbers are then twisted up the string and
side shoots are removed. Peppers, chillies and aubergines may also need a support, such as a bamboo
cane or a string, to keep the path clear. Water through the trickle irrigation and try and keep the soil
moist but not soaking. Feed can be introduced via a dilutor as the crop needs it. Usually high potash to
nitrate feed is given such as potassium nitrate, but magnesium sulphate may also be needed. Proprietary
feeds are available and can be used. The idea is to top up the soil and keep a balance to the crop.
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Seed
Article id: 23139
Prakriti Meshram (Ph.D. Scholar) and Pawankumar S. Kharate (Ph.D. Scholar)
Indira Gandhi Krishi Vishwavidalaya, RAIPUR (C.G.) 492012
A seed is an embryonic plant enclosed in a protective outer covering. The formation of the seed is part of
the process of reproduction in seed plants, the spermatophytes, including the gymnosperm and
angiosperm plants.Seeds are the product of the ripened ovule, after fertilization by pollen and some
growth within the mother plant. The embryo is developed from the zygote and the seed coat from the
integuments of the ovule.Seeds have been an important development in the reproduction and success of
gymnosperm and angiosperm plants, relative to more primitive plants such as ferns, mosses and
liverworts, which do not have seeds and use water-dependent means to propagate themselves. Seed
plants now dominate biological niches on land, from forests to grasslands both in hot and cold climates.
Seed production: Seeds are produced in several related groups of plants, and their manner of production
distinguishes the angiosperms ("enclosed seeds") from the gymnosperms ("naked seeds"). Angiosperm
seeds are produced in a hard or fleshy structure called a fruit that encloses the seeds for protection in
order to secure healthy growth. Some fruits have layers of both hard and fleshy material. In
gymnosperms, no special structure develops to enclose the seeds, which begin their development
"naked" on the bracts of cones. However, the seeds do become covered by the cone scales as they
develop in some species of conifer.
Development: Angiosperm (flowering plants) seeds consist of three genetically distinct constituents: (1)
the embryo formed from the zygote, (2) the endosperm, which is normally triploid, (3) the seed coat from
tissue derived from the maternal tissue of the ovule. In angiosperms, the process of seed development
begins with double fertilization, which involves the fusion of two male gametes with the egg cell and the
central cell to form the primary endosperm and the zygote. Right after fertilization, the zygote is mostly
inactive, but the primary endosperm divides rapidly to form the endosperm tissue. This tissue becomes
the food the young plant will consume until the roots have developed after germination.
Ovule: After fertilization the ovules develop into the seeds. The ovule consists of a number of
components: The funicle (funiculus, funiculi) or seed stalk which attaches the ovule to the placenta and
hence ovary or fruit wall, at the pericarp. The nucellus, the remnant of the megasporangium and main
region of the ovule where the megagametophyte develops. The micropyle, a small pore or opening in the
apex of the integument of the ovule where the pollen tube usually enters during the process of
fertilization. The chalaza, the base of the ovule opposite the micropyle, where integument and nucellus
are joined together.
The shape of the ovules as they develop often affects the final shape of the seeds. Plants generally
produce ovules of four shapes: the most common shape is called anatropous, with a curved shape.
Orthotropous ovules are straight with all the parts of the ovule lined up in a long row producing an
uncurved seed. Campylotropous ovules have a curved megagametophyte often giving the seed a tight "C"
shape. The last ovule shape is called amphitropous, where the ovule is partly inverted and turned back 90
degrees on its stalk (the funicle or funiculus).
Embryo: The main components of the embryo are: The cotyledons, the seed leaves, attached to the
embryonic axis. There may be one (Monocotyledons), or two (Dicotyledons). The cotyledons are also the
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source of nutrients in the non-endospermic dicotyledons, in which case they replace the endosperm, and
are thick and leathery. In endospermic seeds the cotyledons are thin and papery. Dicotyledons have the
point of attachment opposite one another on the axis. The epicotyl, the embryonic axis above the point of
attachment of the cotyledon(s).
The plumule, the tip of the epicotyl, and has a feathery appearance due to the presence of young
leaf primordia at the apex, and will become the shoot upon germination. The hypocotyl, the embryonic
axis below the point of attachment of the cotyledon(s), connecting the epicotyl and the radicle, being the
stem-root transition zone. The radicle, the basal tip of the hypocotyl, grows into the primary root.
Seed coat: The maturing ovule undergoes marked changes in the integuments, generally a reduction and
disorganization but occasionally a thickening. The seed coat forms from the two integuments or outer
layers of cells of the ovule, which derive from tissue from the mother plant, the inner integument forms
the tegmen and the outer forms the testa. (The seed coats of some monocotyledon plants, such as the
grasses, are not distinct structures, but are fused with the fruit wall to form a pericarp.) The testae of
both monocots and dicots are often marked with patterns and textured markings, or have wings or tufts
of hair.
Shape and appearance: A large number of terms are used to describe seed shapes, many of which are
largely self-explanatory such as Bean-shaped (reniform) – resembling a kidney, with lobed ends on either
side of the hilum, Square or Oblong – angular with all sides more or less equal or longer than wide,
Triangular – three sided, broadest below middle, Elliptic or Ovate or Obovate – rounded at both ends, or
egg shaped (ovate or obovate, broader at one end), being rounded but either symmetrical about the
middle or broader below the middle or broader above the middle.
Other less obvious terms include discoid (resembling a disc or plate, having both thickness and
parallel faces and with a rounded margin), ellipsoid, globose (spherical), or subglobose (Inflated, but less
than spherical), lenticular, oblong, ovoid, reniform and sectoroid. Striate seeds are striped with parallel,
longitudinal lines or ridges. The commonest colours are brown and black, other colours are infrequent.
The surface varies from highly polished to considerably roughened. The surface may have a variety of
appendages (see Seed coat). A seed coat with the consistency of cork is referred to as suberose. Other
terms include crustaceous (hard, thin or brittle).
Structure: A typical seed includes two basic parts:an embryo;a seed coat.In addition, the endosperm
forms a supply of nutrients for the embryo in most monocotyledons and the endospermic dicotyledons.
Seed types: Seeds have been considered to occur in many structurally different types (Martin 1946).
These are based on a number of criteria, of which the dominant one is the embryo-to-seed size ratio. This
reflects the degree to which the developing cotyledons absorb the nutrients of the endosperm, and thus
obliterate it.Six types occur amongst the monocotyledons, ten in the dicotyledons, and two in the
gymnosperms (linear and spatulate). This classification is based on three characteristics: embryo
morphology, amount of endosperm and the position of the embryo relative to the endosperm.
Embryo: In endospermic seeds, there are two distinct regions inside the seed coat, an upper and larger
endosperm and a lower smaller embryo. The embryo is the fertilised ovule, an immature plant from
which a new plant will grow under proper conditions. The embryo has one cotyledon or seed leaf in
monocotyledons, two cotyledons in almost all dicotyledons and two or more in gymnosperms. In the fruit
of grains (caryopses) the single monocotyledon is shield shaped and hence called a scutellum. The
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scutellum is pressed closely against the endosperm from which it absorbs food, and passes it to the
growing parts. Embryo descriptors include small, straight, bent, curved and curled.
Nutrient storage: Within the seed, there usually is a store of nutrients for the seedling that will grow from
the embryo. The form of the stored nutrition varies depending on the kind of plant. In angiosperms, the
stored food begins as a tissue called the endosperm, which is derived from the mother plant and the
pollen via double fertilization. It is usually triploid, and is rich in oil or starch, and protein. In
gymnosperms, such as conifers, the food storage tissue (also called endosperm) is part of the female
gametophyte, a haploid tissue. The endosperm is surrounded by the aleurone layer (peripheral
endosperm), filled with proteinaceous aleurone grains.
Seed coat: The seed coat develops from the maternal tissue, the integuments, originally surrounding the
ovule. The seed coat in the mature seed can be a paper-thin layer (e.g. peanut) or something more
substantial (e.g. thick and hard in honey locust and coconut), or fleshy as in the sarcotesta of
pomegranate. The seed coat helps protect the embryo from mechanical injury, predators and drying out.
Depending on its development, the seed coat is either bitegmic or unitegmic. Bitegmic seeds form a testa
from the outer integument and a tegmen from the inner integument while unitegmic seeds have only one
integument. Usually parts of the testa or tegmen form a hard protective mechanical layer. The
mechanical layer may prevent water penetration and germination. Amongst the barriers may be the
presence of lignified sclereids.
The outer integument has a number of layers, generally between four and eight organised into
three layers: (a) outer epidermis, (b) outer pigmented zone of two to five layers containing tannin and
starch, and (c) inner epidermis.
Size and seed set: Seeds are very diverse in size. The dust-like orchid seeds are the smallest, with about
one million seeds per gram; they are often embryonic seeds with immature embryos and no significant
energy reserves. Orchids and a few other groups of plants are mycoheterotrophs which depend on
mycorrhizal fungi for nutrition during germination and the early growth of the seedling. Some terrestrial
orchid seedlings, in fact, spend the first few years of their lives deriving energy from the fungi and do not
produce green leaves.
Functions: Seeds serve several functions for the plants that produce them. Key among these functions are
nourishment of the embryo, dispersal to a new location, and dormancy during unfavorable conditions.
Seeds fundamentally are means of reproduction, and most seeds are the product of sexual reproduction
which produces a remixing of genetic material and phenotype variability on which natural selection acts.
Embryo nourishment: Seeds protect and nourish the embryo or young plant. They usually give a seedling
a faster start than a sporeling from a spore, because of the larger food reserves in the seed and the
multicellularity of the enclosed embryo.
Dispersal: Unlike animals, plants are limited in their ability to seek out favorable conditions for life and
growth. As a result, plants have evolved many ways to disperse their offspring by dispersing their seeds
(see also vegetative reproduction). A seed must somehow "arrive" at a location and be there at a time
favorable for germination and growth. When the fruits open and release their seeds in a regular way, it is
called dehiscent, which is often distinctive for related groups of plants; these fruits include capsules,
follicles, legumes, silicles and siliques. When fruits do not open and release their seeds in a regular
fashion, they are called indehiscent, which include the fruits achenes, caryopsis, nuts, samaras, and
utricles.
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The Quality of Irrigation Water and its Management
Article id: 23140
Rewangini Ranjha
Dr. Khem Singh Gill Akal College of Agriculture, Eternal University, Baru Sahib, Rajgarh, HP
INTRODUCTION: The irrigated area is around 50 % of the total cultivated land in India. To
which,groundwater contributes about 40 % of total irrigation. For irrigation, both quantity as well as
quality of water is taken under consideration. The quality of irrigation water depends on the
concentration and type of salts dissolved in it. So, good quality irrigation water should be less in salt
concentration, not deteriorate physical and chemical properties of soil and shouldalso enhance crop
growth and yield. Commonly, the salinity and alkalinity are main factors to decline the quality of water.
Both plantas well as soil cannot tolerant high concentration of salts and heavy metals in irrigation water.
Salinity is the main measures for judging the quality of water usually in a semi-arid and arid region.
The water quality refers to the features of water that will affect its suitability for a specific purpose.
Quality of irrigation water is determined by certain physical, chemical and biological parameters. Water is
considered suitable for irrigation if it aids in high yield and causes no or less problems in soil.
Problems associated with poor quality irrigation water: The soils can be converted into problematic soils
if irrigation watercontaining high amount of soluble salts like Cl-, SO4-2, CO3-2 of Na, Ca, Mg is used
regularly on the same piece of land. The application of poor-quality water increases osmotic potential of
soil solution, resulting in inhibition of water and nutrients uptake by plant roots. Sodic soils contain high
amount of Na which attached on the clay surface and causes deflocculation or dispersion, destroys soil
structure, resulting in poor movement of water and air in the soil.
 Salinity: The use of irrigation water high in salt concentration, results in accumulates of salts in the
crop root zone and affects water uptake, which leads to decrease in the yield. High salts concentration
in irrigation water make soil problematic and excess salts alsoget deposited on the upper layer of soil.
 Permeability: As excess quantity of salts gets accumulated on the upper most layer of soil surface,
reduces the rate of infiltration in the soil profile or through the soil due to this there is great loss in
crop yield. The poor soil permeability or infiltration causes problems like soil crusting, waterlogging,
and infestation of insect pest and diseases, soils convert into problematic soils, gases exchange and
nutrition uptake problems.
 Toxicity:A toxicity problem occurs when the concentration of one or more specific ions exceeds than
normal concentration in the plant and reduces the crop yield viz. boron, chloride and sodium.
Collection of Irrigation Water Samples: Minimum 2 litters of water are required for the usual chemical
analysis. The care should be taken while collecting a sample for analysis, as water samples should be
taken in many portions at different time periods. If the samples are collected from wells then before
collection, stored water in pipes should be drained off. If the sample is taken from the stream then water
should be running. For more accuracy, the samples should be analyzed as soon as possibleafter its
collection.
Criteria for judging the quality of irrigation water given by USSL
1. Electrical Conductivity (EC)
C1 =Low salinity water, EC < 250 ds m-1,water suitable for most crops
C2= Medium salinity water, EC between 250–750 ds m-1, water can be used with moderate leaching.
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C3 =High salinity water, EC between 750-2250 ds m-1, water cannot be used on soil with restricted
drainage.
C4 = Very high salinity water, EC > 2250 ds m-1,Water not suitable for irrigation purpose.
2. Sodium Adsorption Ratio (SAR)
The concentrations of Na+, Ca2+ and Mg2+ are expressed as milliequivalent per litter
Class
SAR
Remarks
S1: Low Sodium water
< 10
Suitable for most of the crops & soils
S2: Medium Sodium water

10- 18

S3: High Sodium water

18 - 26

S4: Very high Sodium water

> 26

May be used in coarse textured soils , Fine
textured soils need gypsum application
Requires management practices like, drainage,
leaching & application of manures, Gypsum
Not suitable or used with the addition of
gypsum or other amendments.

3. Residual Sodium Carbonate (RSC)
RSC meq L-1 = (CO3-2+ HCO3-) – (Ca2+ + Mg2+)
RSC value (me L-1) Water quality
RSC value (milliequivalent per litter)
<1.25
1.25 – 2.50
>2.50

Water quality
Water can be used safely
Water can be used with certain management
Unsuitable for irrigation purpose

4. Boron concentration: The boron is essential for normal growth of the plant, but required minute
amount. The permissible levels of boron in irrigation water are:
Boron concentration (ppm)
Boron class
Very low
Low
Medium
High
Very high

Sensitive crops
< 0.33
0.33 – 0.67
0.67 – 1.0
1.0 – 1.25
> 1.25

Semi tolerant crops
< 0.67
0.67 – 1.33
1.33 – 2.0
2.0 – 2.5
> 2.5

5. Chloride concentration
Chloride concentration(me L-1)
<4
4-7
7-12
12-20
> 200

Tolerantcrops
<1.0
1.00– 2.00
2.0 – 3.0
3.0 – 3.75
> 3.75

Remarks
Can be usedsafely
Can be used with management
Unsuitable forirrigation

Water quality
Excellent water
Moderately good water
Slightly usable
Not suitable for
irrigation purpose
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Management of poor quality irrigation water:
The use of poor quality irrigation water is required in the area where good quality of water is not
available for crop cultivation. However, the yield potential of such areas can be increased by adopting
proper management practices such as
1. Gypsum application: If water containing an excess of sodium (when RSC > 4 meq/l) is used for
irrigation, gypsum can be successfully used in such areas. The adverse effects of sodium can be mitigated
by the use of gypsum
Gypsum can be applied by:
a) The application of gypsum lumps or powdered gypsum along with irrigation water can be done by
keeping bags in small tanks constructed at the mouth of the tube well or water passage.
b) Application of gypsum @ 75 kg ha-1 should be applied to the soil.
c) Water containing toxic amounts of boron can be reduced by mixing gypsum. Sodium borate is
converted to calcium borate which being soluble can be leached out of root zone.
Gypsum should be passed through a 30-mesh sieve. The gypsum requirement of water is calculated
depending upon the relative concentration of sodium, magnesium and calcium. 8.6 q of gypsum of 100
per cent purity per L of water is necessary. Gypsum can be directly mixed in irrigation water.
2. Choice of salt-tolerant crops:Some crops and their varieties are more salt-tolerant than others. Hence,
salt-tolerant crops are to be grown in salt-affected areas until the soil is improved by vegetation or other
reclamation procedures.
 Salt Tolerant Crops: Barley,Dhainacha, Sugar beet, Tobacco, Turnips, Mustard, Cotton, Wheat,
Sugarcane, Turnips, Beetroots, Spinach, Date palm coconut etc.
 Semi Tolerant Crops: Oats, Rice, Jowar, Bajra, Maize, Red gram, Green gram, Sunflower, Castor,
Cowpea, Tomato, Cabbage, Cauliflower, Lettuce, Potato, Carrot, Onion, Cucumber, Pumpkins,
Bitter ground, Pomegranate, Grape, Guava, Mango, Apple, Orange, Lemon.
 Sensitive Crops for Salts: Field beans, Bengal Gram, garden Peas and Guar, etc.
3. Deep ploughing with chisel plough helps to break the hardpan of salts affected soils.
4. Sowing of seeds through the furrow method is best in saline conditions because the seed can be safely
planted below the zone of high salt accumulation.
5. High seed rate and close spacing are helpful in problematic soils due to poor germination percentage.
An additional seed rate of 25% should be adopted.
6. For improvement of physical properties of soil green manuring crop should be grown like Dhaincha.
7. The effect of poor quality water can be reduced by the addition of organic manures.
8. Fertilizers should be applied 1.25 - 1.5 times more than the normal rate of their application.
9. Saline water should be applied along with good quality water or alternate. When good quality water is
limited, it can be used as follows:
 Pre-sowing and first irrigation should be with good quality water. Later saline water can be used.
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Poor quality water can be mixed with good water.
Drip or pitcher irrigation is suitable.

10. Use of mulches to reduce the rate of evaporation. The use of mulches and intercultural operations
reduce water requirement of crops, thus with saline water, salinity develops atrelatively lesser intensity.
CONCLUSION: Water is essential for the existence of life on earth. The quality of water is also an
important parameter for the survival of living things like human beings, animals and plants. Nowadays,
the quantityas well as quality of water is declining due to soil pollution and other pollutions, making water
not suitable for irrigation purpose. The poor-quality water can also be used for irrigation purpose after
judging the quality criteria of water and by adopting suitable management practices to reduce the
adverse effect of poor-quality irrigation water on soil as well as crop growth and yield.

451

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Window Gardening
Article id: 23141
Bheemireddy Anuradha
PhD Research Scholar, Department of Vegetable Science, College of Horticulture, Sri Konda Laxman
Telangana State Horticultural University, Rajendranagar, Hyderabad- 500030
INTRODUCTION
If you have any room that you’d like to spruce up with some flowers, herbs, or other potted plants,
window garden is a great idea. Window gardening or window box gardening is making of garden in the
window sill or any other attachment to it.
MERITS
 Novel method of gardening
 An ideal place for growing a wide range of house plants
 Ideally suitable for congested cities and flat dwellers
 Additional light and fresh air
 Adds beauty and value to the home
 Students learn focus and patience, cooperation, teamwork and social
skills.
 They gain self-confidence and a sense of “capableness” along with
new skills and knowledge
 Studies have proved that gardening decreases the chances of
depression, lowers blood pressure and can fight stress even better
than other relaxing leisure activities
CONTAINERS FOR WINDOW GARDENING
 Wood, fibre glass, iron, plastic etc.
 Painted with water proof paint to protect from rotting
 Provision for drainage hole is essential
MEDIA FOR WINDOW GARDEN
 Three parts of garden soil, 1part of cow dung manure, ¼ th part of sand (or) soil mixture containing 3
parts of loam soil, 1part leaf mould, 1 part of river sand and 1part compost mixture.
 Soil mixture can be changed when it becomes exhaustive.
SUITABLE PLANTS
Plants for window garden should be selected depending on:
 Weather conditions
 Growth habit (spread and height of the plants)
 Availability of sunlight
 Colour of flowers and foliage
 The situation and time of flowering
Sun-loving plants: Alyssum, Geranium, Petunia, Dusty miller, Cosmos, Snapdragon, Dahlia, Nasturtium,
Succulents
Shade-loving plants: Ferns, Begonias, Impatiens, Ivy, Caladium, Violas, Mint, Philodendron, Spathiphyllum
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Creepers: Tradescantia, Hedera Helix, Juniperus prostate, Morning glory
Perennials: Lantana sellowiana, Verbena, Russelia juncea
Plants for window herb garden: Lemon grass, Marjoram, Ginger, Mint, Basil, Oregano, Dill, Parsley,
Thyme, Rosemary, Sage

Fig: 1 Window Garden
CONCLUSION:
Pollution levels on the planet earth are on the rise. If you live in a busy, dense city, you encounter
pollution every day. Window gardening contribute to cleaner, healthier air for us to breathe, thus
improving our well being and comfort. They make our surroundings more pleasant, and they make us feel
calmer. Researchers found that rooms with plants have less dust and mold than rooms without any
foliage. Leaves and other parts of the plants act as natural filters to catch allergens and other airborne
particles.
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Drought and its Impact-an overview
Article id: 23142
Gaurav Sharma¹* and R.M. Singh¹
¹* Regional Centre, National Institute of Hydrology, Bhopal-462 016, Madhya Pradesh
Professor¹
¹Department of Farm Engineering, Institute of Agricultural Sciences, Banaras Hindu University, Varanasi221005, Uttar Pradesh
In India one of the most typical and unpredictable natural phenomenon is drought. It recurrence nature
causes devastating consequence and loss of national income. Drought and its assessment by
interlinking it with different climatic, hydrologic and ecological aspects help in mitigation strategies. In
the present scenario climate change is not a myth and it is considerably influencing different parameter
that results in increase in drought frequency, magnitude and its intensity. Based on drought indicator
drought characteristics are evaluated based on which proper planning and mitigation activities are
adopted. Therefore from agriculture point of view drought is a hazard that affect only vulnerable region
if suitable measures are not implemented.
INTRODUCTION
Drought is a natural phenomenon that occurs due to deficit in rainfall. In India rainfall mainly occurs
during the monsoon season and deficiency of which results in catastrophic loss of income to farmers
dependent on rainfall as source of irrigation. India is an agrarian country and most of Indian population
dependent on agriculture for their livelihood. Due to climate change and global warming the pattern of
rainfall is continuously changing with rainfall been more abrupt and irregular which resulting in loss of
water due to runoff without been proper utilization and thus results in inadequate availability of water.
Therefore occurrence of drought frequency increases. Understanding droughts, their occurrences,
mechanisms, characteristics andregularities is of great importance for the design and management of
water resources systems.
Drought
Studies conducted by different researcher and scientist in different region have their own definitions for
drought. Some of the important are enlisted below:
Drought is usually defined as a water shortage for an extended period of time caused by a deficiency of
rainfall. During severe droughts, agricultural crops do not mature, wildlife and livestock
are undernourished, land values decline, and unemployment increases (FEMA, 1997).
Drought is a natural hazard triggered by climate variability and/or change characterized by prolonged
shortages in water availability. Extreme droughts have the potential for particularly severe damage to
human economies, livelihoods, and health in addition to the impact on natural resources and ecosystems
(IPCC, 2007; Smirnov et al., 2016; Kelley et al., 2015).
Drought is defined as a prolonged shortage of available water, primarily due to insufficient rain and other
precipitation or because exceptionally high temperatures and low humidity cause a drying of agriculture
and a loss of stored water resources.
Drought, one of the major natural disasters, is occurring due to the weather extremities on land
surface hydrological cycle. Unlike other natural disasters (flood, hurricanes, earthquakes, and tsunamis)
that develop quickly and last for a short time, drought is a creeping phenomenon that accumulates over a
period of time across vast area, and the effect lingers for years even after the end of drought.
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Types of Drought
Drought is classified into different categories based on duration of it occurrence and also with reference
to water availability link with different area of concern i.e. surface and sub-surface water availability.
1. Short term
 Meteorological Drought
2. Long term
 Agricultural Drought
 Hydrological Drought
Meteorologicaldrought:Meteorological drought is deﬁned as a lack of precipitation over a region for a
period of time. Meteorological drought has been defined as a period of more than a particular number of
days with precipitation less than some specified small amount (Wilhite and Glantz, 1985).Precipitation
has been commonly used for meteorological drought analysis (Pinkeye, 1966; Santos, 1983; Chang, 1991;
Eltahir, 1992).
AgriculturalDrought:Agricultural drought occurs when soil moisture is depleted to the extent that crop
and pasture yields are significantly affected. Agricultural drought definitions link various characteristics
of meteorological drought to agricultural impacts, focusing, for example, on precipitation shortages,
departures from normal, or numerous meteorological factors such as evapotranspiration (Wilhite and
Glantz, 1985).
HydrologicalDrought: Hydrologic drought are concerned with the effects of dry spells on surface or
subsurface hydrology, rather than with the meteorological explanation of the event. The frequency and
severity of hydrologic drought is often defined on the basis of its influence on river basins.
Impact of Drought
Drought is unique in its set of physical characteristics as well as in its geographic scope and location.
Therefore its impact assessment is essential to cope or for planning mitigation strategies under repetition
of such devastating condition.Drought is a creeping phenomenon that last for long period of time without
been known. Thus potential yield of soil decreases and hence productivity of crop affected in a broader
aspect. Due to its disguise and un-identifying nature the risk poses by it is great.
About 42% of India’s land area is facing drought, with 6% exceptionally dry, according to data for the
week ending March 26, 2019, from the Drought Early Warning System (DEWS), a realtime drought monitoring platform.Andhra Pradesh, Bihar, Gujarat, Jharkhand, Karnataka, Maharashtra,
parts of the North-East, Rajasthan, Tamil Nadu and Telangana are the worst hit. These states are home to
500 million people, almost 40% of the country’s population.
The drought could further worsen farm distress, exacerbate groundwater extraction, increase migration
from rural to urban areas, and further inflame water conflicts between states and between farms, cities
and industries.
India’s 50% population dependent on agriculture and over half its cultivable area being rainfed, the farm
economy could take the hardest blow from the drought, particularly as government programmes such as
farm insurance and irrigation infrastructure are floundering
Drought Assessment
Drought assessment using different drought indices help to assess spatial and temporal variation of
drought based on which drought vulnerable areas are identified and prioritization of these areas are done
based on which mitigation strategies and planning are adopted to cope under such drastic situation. Most
of the indices assess drought using meteorological and climatological data. Some of the know indices
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includes Standardized Precipitation Index using only rainfall data, Reconnaissance Drought Index uses
precipitation and potential evapotranspiration. These indices computes drought in different time scale
that are related with short term and long term effect of drought. Scientists come with different drought
indices due to complexity underling in the interaction between climatic, hydrological and ecological
variables to ascertain the suitability of a drought index to a particular region. Some of these are Aridity
Index, Relative departure Index, Palmer drought severity Index, Effective drought Index and Standardized
Precipitation Evapotranspiration Index (SPEI). It is quite interesting to know that no single indicator or
indices can be used to determine appropriate actions for all types of droughts. The preferred approach is
to use different thresholds with different combinations of inputs. Ideally, this will involve prior study to
determine which indicators/indices are best suited to the timing, area and type of climate and drought.
This takes time because it requires a trial-and-error approach. Decision-making based on quantitative
index-based values is essential to the appropriate and accurate assessment of drought severity and as
input into comprehensive drought plan.
Drought Mitigation Strategies
In order to cope under drought condition and to render its impact different drought mitigation strategies
should be adopted. One of the well known examples of country who has effectively deals with drought
situation is Israel with its irrigation strategies and sophisticated methodology of agriculture. Such
strategies are far more complex to adopts due to its complexity and installation cost. Therefore strategies
suitable to particular region must be adopted. Some of the strategies from Indian perspective are enlisted
below:
1. Drought monitoring – Continuous observation of rainfall levels.
2. Land use – Carefully planned crop rotation can help to minimize erosion.
3. Rainwater harvesting
4. Recycled water – former wastewater (sewage) that has been treated and purified for reuse.
5. Transvasement – Building canals or redirecting rivers as massive attempts at irrigation in droughtprone areas.
CONCLUSIONS
Drought occurs when any region receive consistently below average precipitation. It is a natural
phenomenon that cannot be stop but its impact can be minimised to some extent through proper
mitigation strategies and planning. Through an operational drought monitoring methods and recent
advance science and technology applications help to provide necessary information which allow decision
maker to make more knowledge-based decisions to reduce the impacts of drought. Soil and water
conservation practises, rain water harvesting and integrated management under drought situation can be
used as an effective mitigation approach.
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Role of Toxins in Plant Pathogenesis
Article id: 23143
Lalita Lakhran and Meera Choudhary
Ph.D Scholar, Department of Plant Pathology, S.K.N. Agriculture University, Jobner, Jaipur

INTRODUCTION: The term toxin is used for a product of the pathogen. its host, or pathogen host
interaction which even at very low concentration directly acts on living host protoplasm to influence
disease development or symptom expression. Toxins are low molecular weight, non –enymatic
pathogenic factors produced by many plant pathogenic fungi and bacteria. Because of their small size,
they are highly mobile and can easily reach the sub- cellular levels of the host. Anton de Bary in 1886, first
recognized that the pathogen damages their host by secreting toxins.He is considered as discoverer of
“toxin”.The first Vivo toxin fusaric acid was reported by – Laksminarayan and Subramanian (1955).The
first Pathotoxin is- Victorin . The term host selective toxin and non host selective toxin coined bypringle and Seheffer (1964).HC- Toxin was first discovered by – Scheffer in 1965
TOXIN HYPOTHESIS
1. A toxin should produce all symptoms characteristic of the disease.
2. Sensitivity to toxin will be correlated with susceptibility to pathogen.
3. Toxin production by the pathogen will be directly related to its ability to cause disease. Except,
victorin, the toxin metabolite of cochliobolus victoriae ,the vast majority of toxin associated with
pliant disease fail to exhibit all the above characters.( Luke and wheeler,1955)
Effect of toxin on host tissues
(a) Change in cell permeability: Toxin kill plant cells by altering the permeability of plasma
membrane, thus permitting loss of water and electrolytes and also unrestricted entry of substance
including toxins. Cellular transport system, especially , H+/K+ exchange at the cell membrane is
affected.
(b) Disruption of normal metabolic processes: Increase in respiration due to disturbed salt balance.
Malfunctioning of enzyme system
Ex. Piricularin inhibits polyphenol oxidase. Uncoupling of oxidative phosphor
(c) Interferewith growth regulatory system of host plant Ex: Restricted development of
roots
induced by Fusarium moniliforme.
Classification of toxin based on the Source of origin
1. Pathotoxins: These are the toxins which play a major role in disease production and produce all or
most of the symptoms characteristic of the disease in susceptible plants.Most of these toxins are
produced by pathogens during pathogenesis.Ex: victorin: Cochliobolus victoriae (Helminthosporium
victoriae), the causal agent of Victoria blight of oats.
2.Phytotoxins: These are the substances produced in the host plant due to host-pathogen interations for
which a causal role in disease is merely suspected rather than established.These are the products of
parasites which induce few or none of the symptoms caused by the living pathogen.They are non specific
and there is no relationship between toxin production and pathogenicity of disease causing agent. Ex:
Alternaric acid - Alternaria solani. Piricularin - Pyricularia oryzae.( wheere and Luke, 1963)
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3. Vivotoxins: These are the substances produced produced in the infected host by pathogen and / or its
host which functions in the production of the disease, but is not itself the initial inciting agent of the
disease. Ex: Fusaric acid – Wilt causing Fusarium oxysporum (Dimond and waggoner, 1953)
CONCLUSION: Toxins are microbial metabolites involved in development of plant diseases. Toxin are the
weapon of microbes, that helps in injuring and killing the host cell.They cause severe damage to the plant
and produce different symptoms. It inhibits enzymatic reactions of the host. It is effective at low
concentration and directly acts upon the host protoplast.
REFERENCE:
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Agriculture towards internet
Article id: 23144
*PebbetiChandana and Y. Lavanya
Ph. D. Scholars, Department of Agronomy, Tamil Nadu Agricultural University, Coimbatore – 641003
INTRODUCTION
The prophesied population and government’s view of doubling farmer’s income sets the targetfor
increasing agricultural production. Present strategies to intensify agricultural production require high
energy inputs and market demands high quality food. In this backdrop, the role of digital technology,
which can play a transformational role inmodernizing and organizing how rural India performs its
agricultural activities, is one of the greatest imperative. The technologies include ArtificialIntelligence (AI),
Big Data Analytics, Block chain Technology, Internet of Things (IoT) etc. By use of the
modern/advancetechnologies and AI and giving accurate and timely information regarding crops, weather
and insectsetc. to the farmers may improve the crop productivity, reduce the risk and improve the
income of the farmers. AI-powered solutions will not only enable farmers to do more with less, it will also
improve quality and ensure faster go-to-market for crops.New technologies will be needed to ease the
workload on farmers.In future, farmer’s skills will increasingly be a mix of technology and biology skills
rather than pure agricultural.
IoTis a technology which tends to connect all the objects in the world to the internet and gathers
the data from the sensors and stores it in the cloud, whereas, AI acts as engine or the brain that will
enable analysis and decision making from the data collected by IoT. It also processes the stored data and
gives useful information to the end user. Applications of AI and IoTcan be found in many areas of
agriculture like weather forecasting, field management, identification of optimal mix for agronomic
products,crop readiness identification,health monitoring of crops, automation techniques in irrigation,
disease detection, livestock monitoring, crop harvesting, food processing and agricultural marketing etc.
Current AI initiatives in agriculture in India:
 CropIn – Using AI to maximize per-acre value
CropIn is a Bengaluru-based startupwhich helped in remote sensing and weather advisory, scheduling
and monitoring farm activities for complete traceability, educating farmers on adoption of right package of
practices and inputs, monitoring crop health and harvest estimation, and alerts on pest, diseases etc.Its agribusiness intelligence solution called SmartRiskleverages agri-alternate data and provides risk mitigation and
forecasting for effective credit risk assessment and loan recovery assistance.
 Intello Labs – Using deep learning for image analysis
Bengaluru-based Intello labs was started to provide advanced image recognition technology that can
recognize objects, faces, flora fauna for agricultural product grading and alerts on crop infestation.
 The Sowing App
Developed by Microsoft in partnership with ICRISAT with the help of Indian weather institutes.It
provides farmers with customized real time advisories by definining optimal sowing timings and moisture
adequacy index through computation of local soil data for each village. Based on the advice received, farmers
of Andhra Pradesh sown groundnut in the last week of June and first week of July 2016. Testing of the sowing
recommendation and advisories was done in comparison with farmers who sown during the first week of June
2016. Farmers who have sown as per the advisory have obtained 30% increase in yields. Also started in
Karnataka as Boochethana.
Microsoft has also partnered with United Phosphorous (UPL), India’s largest producer of
agrochemicals, to create the pest risk prediction app that indicate in advance the risk of pest attack.
 Gobasco — Theintelligent agri supply chain
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Based in the North Indian state of Uttar Pradesh. It improves the efficiency of the current agri supply
chain and also affords the best prices for both the producers and buyers at their fingertips.
 Jivabhumi – The smart agriculture marketplace
There is often a mismatch in supply and demand of agricultural produce. Jivabhumis’s‘Foodprint’ is a
produce aggregation and food traceability solution which aggregates the farm produce, provides emarketplace services and implements traceability. It uses technologies such as blockchain to capture the
information of the produce at various levels in the supply chain.
 Plantix App
Developed by (PEAT), in collaboration ICRISAT and ANGRAU. Launched by Andhra Pradesh Chief
Minister in Vijayawada on 25th May, 2017. It provides with real-time diagnosis data. It offers prescriptions for
over 120 crop diseases.
 HarithaPriya
It provides harmonized information of agriculture, revenue & irrigation for a transformation agenda.
The Project uses wireless sensor networks to collect micro-climatic information from farms. The data is used
to create advisories and alerts on irrigation schedules and pest and plant diseases. Based on this state
agriculture officers, disseminate personalized crop advisories in telugu to farmers by SMS.It covers about 500
acres in 5 villages of Ananthapur District, Andhra Pradesh.
 e-crop booking
An Android application launched with a local name called e-Panta wherein photographs are taken as
evidence in the case of crop damage and entails to avail insurance from the government.
 Uzhavan App
Tamil Nadu e-Governance Agencypartnered with Tamil Nadu Agricultural Ministry. This app has access
to nine types of services, including details about crop insurance. It can be used by farmers to get information
on farm subsidies, book farm equipment and related infrastructure. It will also help them to get information
on weather forecast for next four days and available stocks of seeds and fertilizers in local government and
private stores.
 Tumiani App
Developed by ImayamInstitute of Agriculture and Technology, Trichy and CIAT, Colombia that enables
the banana farmers to identify and treat plant diseases and pests.
 FarmMOJO App – Provides real time solutions for shrimp and fish farming
There are many other successful AI initiatives in the world such as chatbot for queries; agri e-calculator
for choosing suitable crop and inputs; blue river technology for weed control;harvest CROO robotics for crop
harvesting;PEAT – machine vision for diagnosing pests/soil defects;trace genomics – machine learning for
diagnosing soil defects;skysquirrel technologiesinc. – drones and computer vision for crop analysis;awhere –
satellites for weather prediction and crop sustainability;farmshots – satellites for monitoring crop health and
sustainability; farmbot for end-to-end farming by farmer himself using an open source software
system;prospera, which can be used in green houses or in the field, is powered by a variety of sensors and
technologies like computer vision; SatSure - assess images of farms and predict economic value of their future
yield.

CONCLUSION:
Given the huge potential of agriculture in India, it’s imperative that technology is used to the
maximum so that both farmers and consumers can make the most of it. With recent advancements in
technology coupled with conducive government policies, we have seen many agtech startups emerge in
the country which is a great starting point for the penetration of advanced technologies like AI in
agriculture. However, more research need to be carried out in this sector in the future and we hope that
more Indian ag-tech firms pop up for the improvement of the backbone of the nation, the farmer and also
for the survival of human mankind.
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Transgenic Crop Plants
Article id: 23145
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A transgenic crop plant contains a gene or genes which have been artificially inserted instead of the plant
acquiring them through pollination. The inserted gene sequence (known as the transgene) may come
from another unrelated plant, or from a completely different species: transgenic Bt corn, for example,
which produces its own insecticide, contains a gene from a bacterium. Plants containing transgenes are
often called genetically modified or GM crops, although in reality all crops have been genetically modified
from their original wild state by domestication, selection and controlled breeding over long periods of
time. On this web site we will use the term transgenic to describe a crop plant which has transgenes
inserted.
A plant breeder tries to assemble a combination of genes in a crop plant which will make it as useful and
productive as possible. Depending on where and for what purpose the plant is grown, desirable genes
may provide features such as higher yield or improved quality, pest or disease resistance, or tolerance to
heat, cold and drought. Combining the best genes in one plant is a long and difficult process, especially as
traditional plant breeding has been limited to artificially crossing plants within the same species or with
closely related species to bring different genes together. For example, a gene for protein in soybean could
not be transferred to a completely different crop such as corn using traditional techniques. Transgenic
technology enables plant breeders to bring together in one plant useful genes from a wide range of living
sources, not just from within the crop species or from closely related plants. This technology provides the
means for identifying and isolating genes controlling specific characteristics in one kind of organism, and
for moving copies of those genes into another quite different organism, which will then also have those
characteristics. This powerful tool enables plant breeders to do what they have always done - generate
more useful and productive crop varieties containing new combinations of genes - but it expands the
possibilities beyond the limitations imposed by traditional cross-pollination and selection techniques.
Risks And Concerns
The introduction of transgenic crops and foods into the existing food production system has generated a
number of questions about possible negative consequences. People with concerns about this technology
have reacted in many ways, from participating in letter-writing campaigns to demonstrating in the streets
to vandalizing institutions where transgenic research is being conducted. What are the main concerns?
What scientific support is there for these concerns?
Concerns about human health
1. Allergenicity
The possibility that we might see an increase in the number of allergic reactions to food as a result of
genetic engineering has a powerful emotional appeal because many of us experienced this problem
before the advent of transgenic crops, or know of someone who did. However, there is no evidence so far
that genetically engineered foods are more likely to cause allergic reactions than are conventional foods.
Tests of several dozen transgenic foods for allergenicity have uncovered only a soybean that was never
marketed and the now-famous StarLink corn. Although the preliminary finding is that StarLink corn is
probably not allergenic, the scientific debate continues. Every year some people discover that they have
developed an allergy to a common food such as wheat or eggs, and some people may develop allergies to
transgenic foods in the future, but there is no evidence that transgenic foods pose more of a risk than
conventional foods do.
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2. Horizontal transfer and antibiotic resistance
The use of antibiotic resistance markers in the development of transgenic crops has raised concerns
about whether transgenic foods will play a part in our loss of ability to treat illnesses with antibiotic drugs.
At several stages of the laboratory process, developers of transgenic crops use DNA that codes for
resistance to certain antibiotics, and this DNA becomes a permanent feature of the final product although
it serves no purpose beyond the laboratory stage. Will transgenic foods contribute to the existing
problems with antibiotic resistance?
One aspect of this topic is the risk of horizontal gene transfer, that is, transfer of DNA from one organism
to another outside of the parent-to-offspring channel. Transfer of a resistance gene from transgenic food
to micro-organisms that normally inhabit our stomach and intestines, or to bacteria that we ingest along
with food, could help those micro-organisms to survive an oral dose of antibiotic medicine. Although
horizontal transfer of DNA does occur under natural circumstances and under laboratory conditions, it is
probably quite rare in the acid environment of the human stomach.
3. Eating foreign DNA
When scientists make a transgenic plant, they insert pieces of DNA that did not originally occur in that
plant. Often these pieces of DNA come from entirely different species, such as viruses and bacteria. Is
there any danger from eating this "foreign" DNA?
We eat DNA every time we eat a meal. DNA is the blueprint for life and all living things contain DNA in
many of their cells. What happens to this DNA? Most of it is broken down into more basic molecules
when we digest a meal. A small amount is not broken down and is either absorbed into the blood stream
or excreted in the feces. We suspect that the body's normal defense system eventually destroys this DNA.
Further research in this area would help to determine exactly how humans have managed to eat DNA for
thousands of years without noticing any effects from the tiny bits that sneak into the bloodstream.
4. Reductions in pesticide spraying: are they real?
One of the most appealing arguments in favor of transgenic plants is the potential for reducing the
damage we do to our environment with conventional methods of farming. Pest-resistant crops such as Bt
corn and Bt cotton have been promoted as a means to reduce the spraying of pesticides, while herbicidetolerant crops such as RoundupReady soybeans are said to reduce the application of herbicides. Large
reductions in chemical spraying have been claimed to result from the introduction of these transgenic
varieties. Are the claims true?
Bt cotton is the only crop for which claims of reduced spraying are clear. Analysts paint a mixed picture on
the results of planting RoundupReady soybeans. Bt corn and herbicide-tolerant cotton and corn have not
resulted in clear reductions in the spraying of chemicals.
Crop-to-crop gene flow
Hybridization of transgenic crops with nearby conventional crops raises concerns about separation
distances to ensure purity of crops and about who must pay if unwanted genes move into a neighbor's
crop. As "Identity Preservation" and segregation of GM from non-GM crops become factors in marketing
products, it will be important to ensure that hybridization is not occurring in the field.
Many factors influence the potential for gene flow from crop to crop. Some crops are highly outcrossing,
with pollen carried to other fields by wind and by insects. Other species are highly self-pollinating, with
little potential for pollen transfer to neighboring plants. Because of the differences among crops species,
every case must be evaluated individually for potential to contribute to gene flow from transgenic to
conventional crops. If GM pollen pollinates plants in a neighboring field, then the issue of genetic trespass
may arise. What level of GM presence, if any, should be allowed in products that are sold as organic or
conventional? Should GM farmers and companies bear responsibility for preventing gene flow, or should
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conventional and organic farmers pay to protect their products from gene flow? Should GM versions of
outcrossing plants be banned as too risky, while GM versions of self-pollinating plants are permitted?
These issues have already prompted several lawsuits and they will continue to be a factor in the
development and use of trangenic plants for years to come.
Transgenic Crops Currently on the Market
Crops, Traits, and Acreage:The most important transgenic crop in terms of acreage planted is soybean,
followed by corn, cotton, and canola.
Herbicide Tolerance: Weed control is one of the farmer's biggest challenges in crop production, because
poorly controlled weeds drastically reduce crop yield and quality. Many herbicides on the market control
only certain types of weeds, and are approved for use only on certain crops at specific growth stages.
Residues of some herbicides remain in the soil for a year or more, so that farmers must pay close
attention to the herbicide history of a field when planning what to plant there. Herbicide tolerant crops
resolve many of those problems because they include transgenes providing tolerance to the herbicides
Roundup® (chemical name: glyphosate) or Liberty® (glufosinate). These herbicides are broad-spectrum,
meaning that they kill nearly all kinds of plants except those that have the tolerance gene. Thus, a farmer
can apply a single herbicide to his fields of herbicide tolerant crops, and he can use Roundup and Liberty
effectively at most crop growth stages as needed. Another important benefit is that this class of
herbicides breaks down quickly in the soil, eliminating residue carry-over problems and reducing
environmental impact. Herbicide tolerant varieties are popular with farmers because they enable less
complicated, more flexible weed control. These varieties are commonly marketed as Roundup Ready® or
Liberty Link® varieties.
Bt Insect Resistant Crops: Bt" is short for Bacillus thuringiensis, a soil bacterium whose spores
contain a crystalline (Cry) protein. In the insect gut, the protein breaks down to release a toxin, known as
a delta-endotoxin. This toxin binds to and creates pores in the intestinal lining, resulting in ion imbalance,
paralysis of the digestive system, and after a few days, insect death. Different versions of the Cry genes,
also known as "Bt genes", have been identified. The use of Bt to control insect pests is not new.
Insecticides containing Bt and its toxins (e.g., Dipel, Thuricide, Vectobac) have been sold for many years.
Bt-based insecticides are considered safe for mammals and birds, and safer for non-target insects than
conventional products. What is new in Bt crops is that a modified version of the bacterial Cry gene has
been incorporated into the plant's own DNA, so that the plant's cellular machinery produces the toxin.
When the insect chomps on a leaf or bores into a stem of a Bt-containing plant, it ingests the toxin and
will die within a few days.
Corn hybrids resistant to corn rootworm: Corn rootworm (Diabrotica spp.) is a serious pest of corn
in many U.S. growing areas. It damages roots of young corn seedlings, resulting in reduced growth and
poor standability of the plant. This insect is responsible for the application of the largest amount of
insecticide to U.S. corn fields. What's more, to control this pest the insecticide must be applied directly to
the soil, where it may leave residues or leach into the ground water. By replacing these chemical
insecticides, corn rootworm resistant hybrids may provide major benefits to environmental quality.
Papaya: Papaya is a tropical fruit rich in Vitamins A and C, but susceptible to a number of serious pests
and diseases. The transgenic variety UH Rainbow, resistant to the papaya ringspot virus, is currently in
production in Hawaii.
Discontinued Transgenic Products: Several transgenic products that received approval for
marketing have been discontinued for a variety of reasons. Some, such as the FlavrSavr tomato and
NewLeaf potato, were available for years before they were discontinued. We have assembled a list of
these products with links to more information about their history and the reason for their disappearance.
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Seed Balls – Technique to enhance green Afforestation
Article id: 23146
M. Ananthi
*Teaching Assistant, Directorate of Planning and Monitoring
Tamil Nadu Agricultural University, Coimbatore – 3
Seed balls are simply seeds mixed with equal proportions of dried compost and clay, formed into
small balls, and dried for later sowing. Essentially, the seed is 'pre-planted' and can be sown by depositing
the seed ball anywhere suitable for the species, keeping the seed safely until the proper germination
window arises. Seed balls are a method of plant propagation widely promoted by natural farming. Seed
balls are simply scattered direct onto ground, and not planted.
Seed ball is a method for distributing seeds by encasing them in a mixture of clay and soil humus.
The clay mixture consists of 60% red clay. Clay is used because it can compactly hold the seed after it’s
dried. The clay and humus ball prevents the seeds from the drying out in the sun, getting eaten by
predators like mice and birds, or from blowing away. When sufficient rain has permeated the clay and the
seeds inside sprout they are protected within the ball that contains nutrients and beneficial soil microbes.
With a good amount of rainfall, the ball softens (instead of cracking) and the nutrients in the clay mixture
will help in germination and also replenishes the soil nutrients.
Thick-skinned seeds will need to be scarified, and some seeds need heat or cold to bring them out
of dormancy. Legumes will require inoculant if they are to fix nitrogen. Also, for species that can benefit
from mycorrhizal relationships, adding the spores of mycorrhizal fungi would be beneficial.
Method of Preparation
 Mix one part seeds with one part of dry compost.
 Next, add one part dry clay and mix.
 Then spray in the water a little at a time and mix it together until you have just enough water to
hold everything together without crumbling.
 After that, form the mixture into balls 2~3 cm in diameter.
 Finally, dry the balls for later use.
 Once dried, the balls are ready to be spread over land that you want to plant. When the rains
come, the seeds will germinate.
Why Seed balls?
Seed balls are a low-cost, low-impact technique for increasing native species populations while
providing several advantages over traditional methods. The seeds grow in their own micro-ecosystem
containing soil enrichments, beneficial fungi and supplementary nutrients, all of which are necessary for
developing seedlings but which may not be available in abundance at the site.
They are particularly useful in dry and arid areas where rainfall is highly unpredictable. It could be
useful for seeding dry, thin and compacted soils and for reclaiming derelict ground.
Advantages
 Seed balls have also been used for reforestation.
 They should be scattered on the ground and forgotten about. They will sprout when there is
enough rain
 No need to plant them, as they are already surrounded by soil, nutrients and microorganisms.
 The clay shell protects the seeds from birds, ants and rats.
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They may eliminate the labour of ploughing or digging holes for seeds, providing many of the
advantages of ploughing, with much less labour and no machinery.
They do not require irrigation. However, they do require adequate rainfall for germination. This is
an advantage since the seed-stock remains relatively intact until conditions are correct for
germination.
Seed balls boost the survivorship of developing seedlings and make seed balls a better alternative
for increasing native species populations. This method takes a fraction of the time or cost of other
methods to cover large areas and is also very applicable in small areas.
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Dragon Fruit - A miracle fruit for enhancing profitability of farmers
Article id: 23147
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2
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Dragon fruit is botanically known as Hylocereus spp. belonging to the family Cactaceae. Dragon
fruit shows high potential as an ornamental fruit crop having many industrial values. This is a perennial
epiphytic plant and commonly cultivated in Vietnam, Thailand, Malaysia, Israel etc. Dragon fruit has been
recently introduced in India and is considered to be a promising and remunerative fruit crop for doubling
the income of farmers. Fruit has very attractive colour and excellent pulp with black colour edible seed
embeded inside the pulp. The fruit is also known as Strawberry Pear, Pithaya, Night blooming Cereus,
Belle of the night, Conderella plant and Jesus in the Cradle. The biggest advantage of this crop is that once
planted, it will grow for about 20 years, and 1 hectare could accommodate about 800 dragon fruit plant.
One single fruit costs around 75-80 rupees due to its excellent nutraceutical value. Hence efforts should
be made efficiently for its popularisation among the farmers.
Botany of Dragon fruit
Dragon fruit is a fast growing vine like cactus. Stems are triangular, generally 3-sided, green, fleshy,
jointed, many branched. Stems are creeping and can climb up to 10 m long. Aerial roots are generally
produced on the underside of stems and can provide anchorage for stems on vertical surfaces.
Flowers are 25-30 cm long, 15-17 cm wide, scented and hermaphroditic. Flowers are typically off white in
colour and bell shaped, stamens and lobed stigmas are cream coloured. Generally flowers bloom during
night and flowering is initiated during April-my.
Fruit is a fleshy berry, oblong to ovoid, up to 6-12 cm long, 4-9 cm thick, red with large bracteoles, pulp
white, edible, embedded with many small black seeds.Hylocereus comprises of 16 species, which are
endemic to Latin America. The fruit comes in three types
1. Red colour fruit coat with white colour flesh (Hylocereus undatus)
2. Red colour fruit coats with red colour flesh ( Hylocereus costaricensis)
3. Yellow colour fruit coat with white colour flesh (Hylocereus megalanthus)

Fig 1: Dragon fruit

Fig 2: Flower of dragon fruit
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Climate- Dragon fruit prefers tropical climate for its luxuriant growth. The optimum temperature range is
about 20-300C. Well distributed annual rainfall of 500-1500 mm is suitable for successful cultivation.
Because of the hardy nature of this fruit crop it can survive adverse climatic conditions of arid and semiarid region of India.
Soil-10-30% sandy soil rich in organic materials is needed for good plant growth.
Planting materials- H. undatus and H. costaricensis can be multiplied naturally and easily by cutting off
the stem as soon as it touches the ground (Fouqué, 1969). Seeds can also be used as propagation material
but it will take 3 years to come to bearing. Hence mostly cuttings are preferred.
Training and support- Dragon fruit needs support for its upright growth. So in order to provide support
wooden or concrete columns can be used. Immature shoots should be tied in the column. Regularly
lateral shoots should be removed and only 2-3 numbers of main stems are allowed to grow. It is
important to fix a round metal frame to maintain balance.

Fig 3-Training system in dragon fruit
Flowering and fruiting - Dragon fruit blooms at night and flowers generally initiated during April-may.
Fruits will be matured 30-35 days after flowering and fruiting period will continue up to October.
Harvesting and Yield - Generally outer cover of fruit is bright green in colour and it will turn in to red
colour on ripening. Fruits can be harvested after four days of colour change (Anon, 2017). But for long
distance transport harvesting should be done just one day after colour change. Individual fruit weigh
about 300-600g. Sometimes the weight may go up to 900 g. The present harvesting technique of simply
move the fruit in clock wise direction and twisting the fruit cause less or no injury to the fruits (Anon,
2017). Yield may go up to 10000 kg per hectare. First yield can be obtained from one and half year after
planting and commercial fruiting will start after third years onwards.
Medicinal value of Dragon fruitsDragon fruit is low in calories but packed with essential vitamins and minerals. It also contains a
substantial amount of dietary fiber. Dragon fruit is also very rich in vitamin C, antioxidant and betalins
content and hence can berecommended for daily consumption. Apart from that it has anti-diabetics,
laxative, anticancer, anti oxidant, anti-inflammatory, anti-cholesterol property etc. Hence it can be called
as fruit for future. (Shinde et al., 2018)
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Drones in Agriculture: A match made in heaven
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High-tech Dronesare formally known as unmanned aerial vehicle which is a flying robot. It is used to
optimize agriculture operations, increase crop production, and monitor crop growth. It has the capability
to take Sensor and digital images of the fields. It can be controlled by either pilot from the ground or it
can be autonoumous. It allow farmers to increase efficiency in certain aspects of the farming process such
as monitoring to planting, livestock management, crop spraying, irrigation mapping, and more.
By agricultural drones farmers can see their fields from the sky. This bird's-eye view can reveal
many issues such as irrigation problems, soil variation,and pest and fungal infestations. Multispectral
images show a near-infrared view as well as a visual spectrum view. Farmer can distinguish healthy and
unhealthy plants which is not always clearly visible to the naked eye. Drones can identify “trouble spots”
so that the farmer can attempt to improve crop management and production. The agricultural drone
market is expected to grow over 38% in coming years. There are multiple uses for agricultural drones,
including:
 Scouting land and crops
 Checking for weeds and spot treating plants
 Monitoring overall crop health
 Managing livestock and monitoring for health issues
Agricultural drones help to achieve and improve what’s known as precision agriculture. Drones are
equipped with technology like propulsion systems, infrared cameras, GPS and navigation systems,
programmable controllers, and automated flight planning. Plus, with custom-made data processing
software any collected information can instantly be put to use towards better management decisions.
Uses of agricultural drones
1. Soil and Field Analysis
At the beginning, middle, and end of a crop cycle drones can be used to help obtain useful data
surrounding the quality of the existing soil. By obtaining 3D maps of existing soil, you’ll be able to see if
there are any issues surrounding soil quality, nutrient management, or soil dead zones. Ongoing
monitoring can help to better utilize water resources, and more effectively manage crop nutrient levels.
2. Seed Planting
The company Drone Seed is using unmanned aircraft capable of delivering up to 57 pounds of payload in
the form of tree seeds, herbicides, fertilizer and water per aircraft per flight to assist reforestation and
replanting projects. This technology helps to minimize the need for on-the-ground planting, which can be
costly, time-intensive, and strenuous work.
3. Crop Spraying
Crops require consistent fertilization and spraying in order to maintain high yields. Traditionally this was
done manually, with vehicles, or even via airplane. But With approval from the FAA, Drones can be
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equipped with large reservoirs, which can be filled with fertilizers, herbicides, or pesticides. Using drones
for crop spraying is much safer and cost-effective. For example, if there’s a fungus breakout in a certain
section of the crops, drones can be used to spot treat the issue.
4. Crop Mapping and Surveying
By this we not only obtain real-time footage but also time-based animation which can illuminate crop
progression in real-time. With drone mapping and surveying, technology decisions can now be made
based on real-time data. With near infrared (NIR) drone sensors you can actually determine plant health
based upon light absorption, giving you a birds-eye view of the overall farm health. With agriculture
drones you’ll be able to collect information like -the overall crop and plant health, Land distribution based
on crop type, Current crop life cycle, Detailed GPS maps of current crop area
5. Irrigation Monitoring and Management
Drones that are equipped with thermal cameras can help to spot irrigation issues, or areas that are
receiving too little or excessive moisture. With this information, crops can be better laid out to maximize
drainage, adhere to natural land runoff, and avoid water pooling, which can damage sensitive crops.
FUTURE USE
Drones collect data and record from crops and farmers are able to analyze their crops and make decisions
on how to proceed by observing accurate crop information. Software programs for analyzing and
correcting crop production have the potential to grow in this market. Farmers will fly a drone over their
crops, accurately identify an issue in a specific area, and take the necessary actions to correct the
problem. This gives the farmer time to focus on the big picture of production instead of spending time
surveying their crops.
Several prominent drones specifically made for agricultural use."
 Matrice 22 v2, from PrecisionHawk and DJI
 eBee SQ from senseFly
 PHX Complete System from Sentera
BENEFITS
 By implementing drone technology, farms and agriculture businesses can improve crop yields,
save time, and make land management decisions that’ll improve long-term success.
 Farmer’s today have a variety of complex factors that influence the success of their farms. From
water access to changing climate, wind, soil quality, the presence of weeds and insects, variable
growing seasons, and more.
 Agricultural drones allow farmers to obtain access to a wealth of data they can use to make better
management decisions, improve crop yields, and increase overall profitability.
 Drones can be used to collect data related to crop yields, livestock health, soil quality, nutrient
measurements, weather and rainfall results, and more.
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Fig.2. Future use of drone in Agriculture
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Nanopesticides and Nanoregulations
Article id: 23149
Kailash Pati Tripathi1*, Sameer Ranjan Misra1, Jagadish Jena2
1
Division of Agricultural Chemicals, ICAR-IARI, New Delhi-110012, India.
2
Department of Agronomy, Indira Gandhi KrishiVishwavidyalaya, Raipur, Chhattisgarh
Nanotechnology: It is the application of scientific knowledge to manipulate and control matter in the
nanoscale (1nm-100nm) in order to make the use of size and structure dependent properties and
phenomena as distinct from those associated with individual atoms or molecules or with bulk or normal
size materials (ISO, 2010)
Nano pesticide: It involves either very small particles of pesticide active ingredient or other small
engineered structures with useful pesticide properties.
Nanomaterial: Material with any one of the external dimensions in the nanoscale, or having internal
structure or surface structure in the nano scale.
Nanostructure: Composition of interrelated constituent parts in which one or more of those parts is in a
nanoscale region.
Potential application of Nanotechnology in the pesticide sector
Factors making the implementation of effective regulatory schemes complex are
 Broad spectrum applications of variety of nanomaterials
 The limited knowledge on the toxic effects of nanomaterials in living systems and their transport
in living and environmental systems
 Making access to information related to new generation nanomaterialsbecomes a tedious job
 The lack of harmonized standards or guidance
 The potential inadequacy of statutory authorities
Function

How can this be achieved

Current examples

Enhanced apparent solubility
Faster decomposition in soil
and/or plant
Controlled release
Targeted delivery

Nano and micro emulsions
Nano catalyst conjugated ai in
microcapsules
Nanocapsules
Nanocapsules

BANNER MAXX of Syngenta
SDS modified TiO2 conjugated
with imidacloprid
Polymeric stabilized bifenthrin
Nanoencapsulated glyphosate

Protection against premature
degradation
Enhanced toxicity to targeted
organism
Nanoparticle as ai

Nano capsules with catalyst ai
conjugate
Nanodispersions

Porous hollow Si encaged
validamycin
Nano dispersed triclosan

Nanometals and nano clays

Registered Nano-Ag biocide,
Nano-Si

Authorities taking responsibilities for worldwide control and regulation of nano-materials:
US-EPA
The EPA strategy on nanomaterials is described in the EPA Nanotechnology White Paper
Four main research themes identified
1. Identifying sources, fate, transport, and exposure;
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2. Understanding human &ecological risks and their assessments
3. Developing risk assessment approaches;
4. Preventing and mitigating risks
For evaluation following acts are responsible:
 Toxic Substances Control Act (TSCA)
 Federal Insecticide, Fungicide and rodenticide Act (FIFRA)
 Pesticide Clean Air Act (CAA),
 Clean Water Act (CWA),
 Safe Drinking Water Act (SDWA)
EUROPIAN UNION:
REACH-ECA: Registration, Evaluation, Authorization and Restriction of Chemicals - European Chemicals
Agency
 Established in 1st June 2007
 Based on the principle that manufacturers, importers and downstream users have to ensure that
their activities do not adversely affect human health or the environment
 A specific working group within REACH, named the Competent Authorities Sub Group on Nano
materials established in March 2008
 They, governs issues on substance identification, registration of Nano materials, chemicals safety
assessment and risk management, communication in supply chain and information on Nano materials
Country wise nanomaterial regulations and their authorities:
A. Austria
Agency responsible for nanomaterial regulation:
Federal ministry of agriculture, forestry, environment and water management (BMFLUW)
Provides a careful analysis of risks and opportunities, focused in areas considered relevant to
nanotechnology in social and health terms, environment, business, science, research and development.
Based on this analysis, a set of recommendations for specific actions and measures are to be taken at
national, European and international level, with an indicative time frame for their adoption (1 to 3 years)
B. FRANCE
French Agency for Environmental and Occupational Health Safety (AFSSET),
The French Food Safety Agency (AFSSA)
Monitoring drugs, medical devices and cosmetics (AFSSAPS),
In France the regulation and registration procedures are followed as indicated in REACH
A legislation is followed which includes:
1. Requirements for declaration to authorities of the manufacturing
2. Importing or the placing on the market of nanoparticle substances
3. Including information about their identity, quantity and uses
4. Reporting, upon request of the authority, of hazard and
5. Exposure information regarding these substances
C. GERMANY
Agency responsible for nanomaterial regulation:
 Federal Institute for Occupational Safety and Health
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In Germany, the regulation and registration procedures are followed as indicated in REACH

D. UNITED KINGDOM
Agency responsible for nanomaterial regulation:
 UK Food Standards Agency
 Natural Environment Research Council
 Department for Environment, Food and Rural Affairs
 The United Kingdom offers its agreeance towards EU initiatives and regulatory aspects
 They are promoting a ‘case-by-case’ approach to assess the risk and suitable use of individual
nanomaterials in food and food contact materials.
E. USA
Agency responsible for nanomaterial regulation:
 National Institute for Standards and Technology (NIST)
 National Institutes of Health (NIH)
 Environmental Protection Agency (EPA)
 National Institute for Occupational Safety and Health (NIOSH)
 Food and Drug Administration (FDA) and EPA
F. INDIA
Agency responsible for nanomaterial regulation:
 Department of Science and Technology
 Ministry of Environment and Forests
 Ministry of Chemicals and Fertilizers
 Ministry of Health and Family welfare
No regulation specific to nanotechnology
BIS is the Indian member to ISO to support international standardization in nanotechnologies
CONCLUSION
In spite of the interest across the nanotechnology,Nano-specific regulation for Nano-related products are
stillrare. Lacking specific guidelines and provisions, the adoption of a precautionary approach with
increased self-reliance on manufacturers regarding nanotechnologies are taken. Nano regulation requires
a dynamic approach, it must adapt to the evolution of scientific knowledge, to the increase in
applications, to the concern and attitude of stakeholders.
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Status of food processing in India
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Food processing industry is a sunrise industry in India in
terms of production, growth, consumption and export.
These industries include processing of fruits and
vegetables, spices, meat and poultry, milk and milk
products, alcoholic beverages, fisheries, plantation, grain
processing and other products like confectionery,
chocolates and cocoa products, high protein foods etc. In
order to encourage young entrepreneurs to take up the
processing industries, the Government of India have levied
no custom duties on establishment of such industries and Government has approved proposals for joint
ventures, foreign collaboration, industrial licenses and 100% export
oriented units envisaging an investment. India’s geographical
situation provide a unique advantage of connectivity to Europe, the
Middle East, Japan, Singapore, Thailand, Malaysia and Korea. So
India’s location advantage is the value of trade in agriculture and
processed food between India and Gulf region. Many food items
have been prepared and exported to other countries. Some of the
processed food items exported are discussed below:
1. Cucumber and Gherkins (Prepared and preserved)
Gherkin is a savoury pickled cucumber. Cucumbers are picked when 4-8cm (1-3inch) in length and pickled
in jars or cans with vinegar or brine. India is the origin of finest gherkin cultivation, processing and
exporters to the every growing world requirement. India exported 212666.27 MT of cucumber and
gherkins worth Rs. 1436.15 crores during 2018-19 with major destinations in USA, Belgium, Spain, France
and Russia. Processed gherkins are exported in bulk packing and exported in Ready-to-eat Jars
2. Processed vegetables
India has a good production of processed vegetables eg. preserved onions, mushrooms, green pepper in
brine, dried truffles, dried asparagus, dehydrated onion powder,
dehydrated garlic flakes, garlic dried, potatoes dried, grams dal, onion
prepared/preserved etc. Major varieties for processing mushrooms
are Button Mushroom, Oyster Mushroom, Paddy straw mushroom
and milky mushroom and for garlic, varieties like Agrifound White (G41), Yamuna Safed(G-1), Yamuna Safed 2(G-50), Yamuna Safed 3 (G282), Agrifound Parvati (G-313) and Yamuna Safed 4(G-323) are
processed.
The raw materials for processing vegetables are mainly grown in the
states of Jammu and Kashmir, Himachal Pradesh, Hilly regions of
north Uttar Pradesh, Tamil Nadu, Maharastra, Rajasthan, Punjab,
Tripura, West Bengal and Orissa. India has been able to export
2,41,121.88 MT of processed vegetables worth Rs.2,473.99 crores to
the world manily USA, UK, Germany, Russia and Australia during
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2018-19.
3. Mango Pulp
Fresh mango are harvested and transported to fruit processing plant. Fully ripened mango fruits are
washed, blanched, pulped, deseeded, centrifuged, homogenised,
concentrated when required, thermally processed and
aseptically filled. The refined pulp is also packed in cans
hermetically sealed and restored or they are filled in aseptic
bags. Frozen pulp is pasteurised and deep frozen in plate
freezers. The mango pulp is perfectly suited for conversion to
juices, drinks, jams etc. Mango varieties i.e. Alphonso, Totapuri,
Kesar are processed in Andhra Pradesh and Krishnagiri with
some processing units in Maharastra and Gujarat.
India exported 1,05,87.21MT of mango pulp worth Rs.657.66
crores to the world (Saudi Arab, Yemen Republic, Netherland,
Kuwait and UK) during the year 2018-2019.
4. Cocoa
Cocoa products like cocoa beans, cocoa powder of coating sugar, cocoa shells husks skins and cocoa
butter fat and oil are available in India. Cocoa are mainly grown in Kerela, Karnataka, Andhra Pradesh and
Tamil Nadu. India has exported 27,603.77MT of cocoa products worth Rs.1,350.84 crores to the USA,
Indonesia, Turkey, UAE and Nepal.
5. Alcoholic beverages
India is the third largest market for alcoholic beverages in the world. Wine, white wine, other wine
included grapes, other alcoholic beverages, brandy, whiskies, rum, gin and other gin etc. has increased in
global market. There are 12 joint venture companies having a licences capacity of 33,919 kilo litre per
annum for production of grain based alcoholic beverages. Government of India has licenced 56
manufacturing units. Maharastra is an important state for the manufacture of wines with more than 35
wineries and 1500 acres of grapes under cultivation. India has exported 2,31,601.87MT of alcoholic
products worth Rs. 2,103.98 crores to countries UAE, Singapore, Netherland, Ghana and Nigera.
6. Milled products
Milled products include the products like
wheat/meslin flour, rye flour, maize flour, rice flour,
cereal flour, meal of wheat, pellets of wheat etc. India
exported 3,07,360.64MT of the products worth
Rs.1,060.15 crores during 2018-19 to major
destination like the USA, UAE, Qatar, Australia and UK.
7. Cereal preparation
Various products include bakers wares, biscuits, corn
flakes crisp bread, ginger bread, malted milk food,
other bakery products, other pasta, papads, stuffed
paste cooked and uncooked paste etc. India has
exported 3,47,33.73MT cereal products worth Rs. 3,859.41 crores during 2018-19 to major destinations
like USA, Nepal, UAE, Bangladesh and UK.
8. Pulses
Pulses are the major sources of protein in diet and India is the largest producer of pulses in the world.
Major pulses like chickpeas (gram), pigeon pea (tur or arhar), moong beans, urd, masur (lentil), peas and
various kinds of beans are grown in Punjab, Haryana, Western Uttar Pradesh, West Bengal delta region,
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coastal Andhra Pradesh, Tamil Nadu, Kerala, coastal and eastern Karnataka and some parts of
Maharastra. India exported 2,70,811 MT of pulses worth Rs. 1,679.98 crores during 2018-19 to major
destination of Algeria, UAE, Sri Lanka, Turkey and USA.
9. Processed fruits, juices and nuts
Various processed products includes apple juice, beans shelled, chips fried, dried apricot, grapefruit juice,
jam jellies of other fruit, lemon juice, pineapple juice, tomato juice, asparagus preserved, cherries, dried
apples, fruit and nut, tomato prepared/preserved. India has exported 3,39,606.58 MT of processed fruits
and vegetables worth Rs.2,804.99 crores in 2018-19.
10. Miscellaneous
These include dried soups and broths, ice creams and other edible ice, sauce and ketchup, pan masala,
betelnuts, custard powder lemonade etc. India have exported 5,17,153.82MT of miscellaneous
preparations foods worth Rs. 4,072.98 to the USA, UAE, Nepal, Indonesia and Malaysia in 2018-19.
CONCLUSION: The food processing industry in India accounts for 14% of total industrial output with 6.3%
contribution in the national GDP. The food processing industry plays an important role in the Indian
economy and is establishing as one of the largest sector in term of production as well as returns. The
installed capacity of processing fruit and vegetable in our country from more than 6600 FPO licensed
units is about 3.85 million tonnes which is less than 2% of total fruit and vegetable production against 6083% in many horticultural advanced countries like 60-70% in USA, 70% in Brazil, 78% in Philippines, 80%
Saudi Arabia and 83% in Malaysia. The return from exporting processed products is more profitable
compared to the return obtained from exporting fresh fruits and vegetables. So, more attention has been
paid to processing industries by the Government of India in view for upliftment of the economy of the
country as well as development.
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The Himalayan Gold Rushing Towards Extinction
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Tamil Nadu Agricultural University, Coimbatore
Chinese medicine is an important aspect of Chinese culture derived from plant as well as animal
sources, which is practiced for a quite long time and still exists today. One such ingredient known across
the globe by the Tibetan term “Vartsa gunbu” (Ophiocordyceps sinensis), which means "summer grass or
winter worm." Popularly known with English term as “Himalayan viagra” and by the Indian vernacular
name as “Keeda jadi” means insect herb. Cordyceps was mentioned in a Tibetan medicinal text "An Ocean
of Aphrodisiacal Qualities” which date backs to 15th century recommends grinding caterpillar fungus into
a fine powder and boiling with a sparrow’s chest along with yak’s milk. This fungus is predominantly
found in Alpine pastures of the Himalayas regions that includes Tibetan Plateau, Bhutan, India, and Nepal
at an altitude range between 3,000 - 5,000 MSL. It has kindled fortunes and begot plunder in hilly remote
areas as they are highly valued than any other precious metals on earth for their wide range of conditions
including hyposexuality, female aphrodisia, to treat night sweats, hyperglycemia, hyperlipidemia,
asthenia, arrhythmias, respiratory, renal, and liver diseases. Furthermore, it also has its applications as
antitumor, anti-inflammatory, antioxidant, anti-depression, anti-arteriosclerosis, and antiosteoporosis
activities.
It is believed to be the cattlemen who first discovered the pharmacological benefits in their yaks
becoming energized after feeding on the herb. Though the fungus has been prized as medicine for
centuries, demand for it was long restricted to elites. This perception changed when Chinese athletes
unexpectedly smashed several world records in Olympics 1993, which was attributed to their
consumption of caterpillar fungus soups along with turtle blood to increase energy and vitality. Besides,
subsequent claims for cure to SARS in 2003 also surged the demand to the skyline, collecting and selling
the weird parasite became truly profitable.
The global market for the fugus is estimated between $5 billion and $11 billion per year and sold
for $50,000 a pound. With this higher price and rising demand as a status symbol at dinner parties and
prestigious giftare driving a fungus gold rush in poverty-stricken rural communities in Himalayan
countries. While China being the largest market, and some of its traders sell the fungus to the United
States, the United Kingdom, Singapore, Malaysia, South Korea, Thailand, and Japan.
The unique caterpillar fungus is worth three times more than gold by weight, and survives by
preying on ghost moth caterpillars that are burrowing for several years in dormant stage underneath the
soil surface in highest reaches of the Himalayas. The adult emerges after pupating in early summer with
an average lifespan of just two to five days. But the young caterpillars are infected by the parasitic fungal
spores before they reach the pupal stage and eventually mummify a ghost moth larva living in the soil.
Once the overlying snow melts, a spindly fungus protrudes above the soil from the dead caterpillar host’s
head as a tiny, finger shaped brownish fruiting body of two to six centimeters in length. These mushroom
shaped fungus flags the fungus hunters to find, pick and makes them most expensive fungi in the world.
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Yet the infectious process of the fungus in the host is not entirely understood and still under
investigation.
We humans are considered as a third in the biotrophic level: we parasitise this parasitic complex.
Unlike any other livelihood options, collecting the fungus requires neither capital investment nor
educational qualifications, while profits go directly to people, in cash even though the harvesting them is
illegal and banned in India and Nepal. The local villagers invest all the available working hands to fetch
greater harvest during lucrative harvesting season that commences between May to June. Fungus
hunters spend most of their time crawling on the ground, trying to spot yellowish green Cordyceps among
other grasses. Furthermore, harvesting these caterpillar fungi is even more crumb sum as they have to be
harvested without fungus breaks off the caterpillar, as it loses the marketable value if in case broken.
The accepted fact is that Keeda Jadi has boomed the economy of the poorest people, playing a key
role in improve their standard of living, alleviating poverty by starting business ventures thus allowing
isolated highland families to send their children to school, buy food, and pay off debt. While on the other
side the impact on biodiversity and ecosystems has received little attention until now. Dwindling stocks
may be attributed to overexploitation of fungus, coupled with lack of regulations and moreover climate
change posing the major threats that are hanging over harvesters’ livelihoods.
Local Buddhists, especially old generations believe that harvesting yarsa gumba is a sin, in keeping
with the Buddha’s teaching that this seemingly natural treasure is actually a curse. But the present
generation are not at all concerned off this alarming issue. The unique survival technique of the fungus
depends on its spores landing on the caterpillar’s skin. So, host population is most important criteria. But
the host population has declined to 14.8 per cent within just two years due to loss of their habitat which
affects density of the fungus and its host insect. Another theory also proposes that premature harvesting
of fungus before it has a chance to lace the soil with spores, which is most essential for reproduction, thus
preventing the next rounds of infection and in turn reducing the yield in the following year.
Climate variability is further amplifying the negative effects of excessive harvesting and habitat
destruction. Warming winters in the higher mountains at the margin of permafrost areas and declining
snowfall are two prominent factors impacting production of Cordyceps. This could also damage the
ecosystem with their digging tools and by compacting the soil while they over stay on the pastures during
lucrative harvesting season.
So, there is an urgent need for long-term monitoring and management plans for sustainable
harvest of the fungus such as regulated market, late commencement of harvesting fungus only after the
snow melts, shortening the harvesting season that could allow enough fungi to mature and spread their
spores, rotational system for the harvest so that the meadow has the chance to recover from human
impact and also establishing conservation sanctuaries that could help to preserve fungus breeding
populations. It is also necessary to sensitize the local authorities and stakeholder communities to
sustainability principles, create educational materials, facilitate a policy shift and strategic focus on
providing higher royalties to local communities, their capacity building on improved harvesting, equitable
distribution and inclusive use of harnessed resources.

480

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Caterpillar fungus protruding out of soil (courtesy: Shrestha and Bawa, 2013)
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The snake gourd, Trichosanthes anguina L. is a commonly grown vegetable in India. It is widely distributed
in humid tropical areas of many countries, including Southeast Asia, China, Japan, Australasia, Fiji,
Mauritius, Java, South America And some part of Africa.
Biosystematics
The genus Trichosanthes L. belong to the family Cucurbitaceae, subfamily Cucurbitoideae, tribe
Trichosantheae C. jeffr. and subtribe Trichosanthinae Pax. Trichosanthes is a large genus having 44 species
including 21 species that are found in India. About 40 species of Trichosanthes occur in east, Southeast
Asia, Australia and Fiji. The genus Trichosanthes has two cultivated Species T. anguina L. and T. dioica
Roxb. and several wild species. The important wild species, are Trichosanthes bracteata (Lam.) Voigt. (syn.
T. palmata Roxb), which is most widely distributed in India, T. cucumerina L. having a large variability, T.
lobata, T. wallichiana (syn. T. multiloba Clarke), T. Nervifolia L, T. cordata Roxb., T. japonica and T.
shikokiana. The botanical name of snake gourd is sometimes known as T. cucumerina L. but the most
common is T. anguina L. The species T. celebica, T.ovigera and T. villosa are minor vegetables. T.
bracteata is tistributed all over the country but largely in eastern India, the Himalayas up to an elevation
of 1500 m. and extending southwards to the Andaman Islands. T. cordata. (Roxb.) grows wild in
peninsular India and north-eastern plains and hills.
Origin and Domestication
The snake gourd had probably its origin in India or the Indo- Malayan region. It is found wild India. Its
first domestication was in India. There may be two source for evolution of the cultivated species, T.
anguina, the snake gourd as indicated by cytogenetical investigations. It is closely related to T.
cucumerina from which it has evolved (i) through the intermediary species, cross between T. cucumerina
and T. anguina. It is most likely that either T. cucumerina or T. lobata is the progenitor of snake gourd, T.
anguina.
Cytology
All species of Trichosanthes have chromosomes, n = 11 and 2n = 22 except T. bracteata and T.
cucumeroides in which n = 22 and 2n = 44. And hexaploids (2n = 66) have been reported in T. palmata.
Induced polyploids in T. anguina showed quadrivalents, trivalents, bivalents and univalents. Only two
species, T. anguina and T. cucumerina are monoecious while all others are dioecious. The species with 2n
= 22 chromosomes had metacentric to submetacentric medium- sized (5.74mm to 1.48 mm)
chromosomes had metacentric to submetacetric with secondary constriction in T. anguina and T.
cucumerina. The presence of XY sex chromosome were recorded in T. cucumeroides and T. anguina and T.
japonica at meiosis and in T. multiloba at metaphase. The species, T. anguina, T. cucumerina and T. lobata
are crossable among themselves with fertie hybrids indicating their close relationship.
Germplasm Resources
The germplasm collections of snake gourd are being maintained at IIHR, Bangalore, NBPGR, New Delhi,
and KAU, Vellanikkara, Kerala. The southern peninsular region of India which is rich in diversity of snake
gourd has been identified as a priority area for germplasm collection by IPGRI.
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Genetics
Fruit colour, fruit size and fruit pericarp colour are monogenically inherited qualitative characters.
There are several characters governed by polygenes that positive correlation with yield. These attributes
are node of first female flower, fruit length, weight and girth, number of female flowers per plant and
number of fruit per plant.
Breeding objective
The following are the main objective of breeding snake gourd:
Vigorous- growing, well branched plants., Earliness- Lower node at which first female flower appears.
High female and male sex ratio. Fruit Quality - Colour- Green or white depending on consumer’s
preference, Size- Medium- long or long Weight- Thick and heavy fruits, Non-fibrous and tender fruits at
marketable, stage. Resistance to diseases (Pythium Fruit rot, mosaic ) and insect pest (fruit fly).
Breeding Methods and Improved Cultivars
The methods adopted for breeding of snake gourd are the same ai in other cucurbits. The improved
cultivars have been developed by single plant selection in heterogeneous populations of local types. A
high range of variability existing in local germplasm of snake gourd can be exploited for the improvement
of the crop. Mass selection, hybridization and pedigree method of selection have been used to develop
promisng cultivars. Though the wild T. cucumerina and T. lobata are cross- compatible with T. anguina, no
backcrossing attempts have been made yet to transfer useful genes from wild donor species to the
cultivated species. Appreciable heterosis for yield has been reported in snake gourd but so for only one F 1
hybrid. MDU1 has been developed by TNAU, Coimbatore for commercial cultivation.
Most of the improved cultivars of snake gourd are selection from local types. One induced mutant PKM-1
and the cultivars Co-1 and Co-2 selection from local types were released by TNAU, Coimbatore.
Improved cultivars of snake gourd grown in India
Cultivar
Parentage
Source
Co-1
Selection from a local type of Alangulam, TNAU, Coimbatore
Distt. Tirunelveli
Co-2
Selection from a local cultivar of TNAU, Coimbatore
Coimbatre district
MDU-1
A F1 hybrid between Pannipudal and TNAU, Coimbatore
Selection 1 from Thaniyamangalam
PKU-1
TA 19
APAU Swetha

Induced mutant from H 375
Selection from a local cultivar
Selection from a local type

TNAU, Coimbatore
KAU, Vellinikkara
APAU, Hyderabad
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FRUIT SUCKING MOTH: A threat to crops
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INTRODUCTION
Fruit sucking moth is a polyphagous pest. It belongs to order Lepidoptera, family Noctuidaeand sub
families Ophiderinae (Primary piercers) and Catocalinae (Secondary piercers). It occurs in tropical
countries all around the world including Indo–Australian–Pacific region. In India, fruit piercing moths were
first recorded as serious pest in 1909 by Lefroy. Generally in India, mainly four of species viz., Othreis
fullonia (Clerck), O. materna (Linnaeus), O. homaena (Hubner) and O.cajeta (Cramer) have been recorded
as prominent fruit piercers. It caused 40 to 76 per cent damage in various crops viz., citrus, pomegranate
and grape (Cai and Geng, 1997 and Dodia et al., 1986).
HOST PLANTS
The larva and adult of fruit sucking moth have different host plants. The adults cause widespread
damage in crops like orange, plum, apple, banana, mango, grape, quince, custard apple, peach, pineapple,
tomato, citrus, pomegranate, apple, apricot, bell pepper, bread fruit, cactus, carambola, cashew nut,
coffee, eggplant, fig, guava, jack fruit, lemon, litchi, longan, mandarins, melon, nectarine and papaya
(Bhumannavar and Viraktamath, 2002). While, the larvae feed on host plants like Cocculus hirsutus,
Tinospora cardifolis, Tinospora warneckei, Quisqualis indica, Erythrina sp, (coral trees) and plants of
Menispermaceae family and first instar larvae usually prefer the chlorophyll rich area of the leaf leaving
the veins intact.
DISTRIBUTION
Fruit sucking moth is distributed throughout the world. The genera of Othreis are found in Africa,
Australia, Asia and throughout the Pacific; Eudocima in Australia and Caledonia, Pericyma, Ercheia and
Pletyia in Asia and Micronesia (Muniappan et al., 1995). In India, Eudocima (=Othreis) viz., O. fullonia
(Clerck), O. materna (Linnaeus), O. homaena (Hubner) and O.cajeta (Cramer) are common (Ayyar, 1944,
Sundara and David, 1973). In Gujarat, it was found damaging to tomato (Zala and Bharpoda, 2016).
LIFE CYCLE
Egg
Spherical eggs are laid singly on the weed hosts (climber) like Cocculus pendulus, C. hirsutus and
Tinospora cardifolia which grow along fence or hedges around the orchards. Female moth lays 200-300
eggs. Freshly laid eggs on the weed hosts are shiny, translucent, yellowish white and become dark before
hatching. Incubation period is 1-3 days. Eggs round and translucent, spherical in shape (Patel and Patel,
2004).
Larva
Full grown caterpillars are 64-66 mm long. Larvae are semi-loppers with stout appearance and
dorsal hump on the last segment of the body and have distinct eye spots on head and yellow/red colour
lateral spots. The average larval period is about 12-15 days with five larval instars (Patel and Patel, 2004).
Pupa
Pupa is thick and dark reddish brown with 11-14 days duration and pupation took place amongst
the mature leaves, which were knit together (Patel and Patel, 2004).
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Adult
Adult is large, bright colored with forewing dark brown or greyish. Hindwing are orange with bean
shaped marking at the center in O. fullonica and round spot in O. materna. Females are comparatively
larger than males. Females and males lived for 30 to 35 and 22 to 34 days, respectively (Patel and Patel,
2004).
BEHAVIOR
 Caterpillars mostly feed between 5:00 PM and 10:00 AM, but may feed at any time.
 Located beneath or on the edges of leaves.
 Young larvae drop to the ground at any sign of danger, while the older larvae take an aggressive
attitude by hanging on to the food plant with their hind legs and swaying the rest of their body from
side to side.
 Moths are very strong fliers and can travel great distances from their breeding grounds in search of
food. Adults fly mainly between the hours of dusk and 11:00 pm. And not usually attracted to light.
When disturbed, the moth flares its forewings, exposing its conspicuous hind wings (Waterhouse and
Norris, 1987).
NATURE OF DAMAGE
Adult moth sucks the juice from ripening fruits with the help of strong proboscis with sharp spines
by making puncture after dusk (sunset) during the rainy season. (Shivankar et al., 1999) and Ghadge
(1998) reported that fruit sucking moth insert their proboscis into the fruit with even relatively hard rind
and suck up the juice from the fruits. The moth pierced the fruit for several times. Adult moths pierced
ripening fruits with their strongly sclerotized proboscis, macerated the pulp and suck the fluid (Sands et
al., 1991). Green fruits of orange turned yellow at the site of the piercing and fungi soon developed within
the wound (Waterhouse and Norris, 1987). On tomato, the punctures of the tomato skin caused the fruit
to turn white and quickly rot (Comstock, 1963). It caused severe damage to fruits and vegetables by
piercing and sucking the sap (Magar, 2012). The per cent of fallen fruits due to fruit sucking moth
infestation was 32.5% (Nagpur mandarin on rough lemon), 31.9% (Nagpur mandarin on Rangpur lime) and
17.2% (Kinnow) (Bhumannavar and Viraktamath, 2012). Fruit sucking moth was found that a single moth
could drill 15 to 20 holes into sweet pomegranate in one night.
Adult moth sucking the juice from the cotton bolls by proboscis. As a result, the area around the
puncture becomes soft, fungal and bacterial infection takes place. The puncture becomes pale and soon
the boll turn brown and caused direct loss (Zala and Bharpoda, 2015).
SEASONAL ABUNDANCE
Adult of Othreis sp. started to emerge soon after the rains during the night from August onwards
and declined up to the end of December (Ghadge, 1998). (Patel and Patel 2004) found that the infestation
of fruit sucking moth started from first week of August with heavy attack during 3rd week of August to 3rd
week of September. (Ramkumar et al., 2010) reported that the activity of adult O.materna found from the
second fortnight of July to January while O. fullonia and O. homaena were observed from the first week of
September and continued up to first fortnight of January.

485

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

MANAGEMENT
(A) NON CHEMICAL
Damage of fruit sucking moth in citrus orchard was relatively low in smoked orchards as compared
to unsmoked orchards (Baptist, 1944). Oils of Jatropha, citronella, poppy, neem and pongamia along with
neem seed kernel extract @ 40 g per liter of water were effective as repellant (Kamala et al., 2010).
Ipomoea leaves extract, neem seed oil and custard apple leaves extract were effective against O. materna
(Patel and Patel, 2004). Trichogramma chilonis was found to be effective egg parasitoid against eggs of E.
materna (Magar et al., 2017). Photorhabdus luminescens @ 5.0 ml/L and Bacillus thuringiensis @ 2 g/L
recorded higher larval mortality. (Kulkarni et al., 2018).
(B) CHEMICAL
Sandhu et al., 1980 reported that poison bait containing malathion was effective against O.
fullonica and O. materna. Spraying of neem products and fish oil rosin soap reduced the fruit drop
significantly (Dadmal et al., 2000). Mohite et al., 1995 noted that pyrethroid insecticides were more toxic
to larvae of O. materna than the organophosphorus, chlorinated hydrocarbon and carbamate
insecticides. Spraying of HMO (Horticultural mineral oil) reduced fruit damage caused by Eudocima
phallonia (Stephan and Roland, 2011). According to (Magar et al., 2014) chlorantraniliprole 18.5 SC and
flubendiamide 480 SC were very effective against E. materna. Poison bait containing gur 1kg + vinegar 60g
+ malathion 50 ml/ 10 liters water in wide mouth bottles /10 trees was highly effective to kill the adult of
fruit sucking moth (Jayaraj and Kalyanasundaram, 2015).

CONCLUSION
Fruit sucking moth is a serious pest of horticultural crops around the world. The adult causes
damage by piercing proboscis and sucking the juice from ripening fruits after dusk (sunset) during the
rainy season. It can be effectively managed by adopting IPM tools like smoking of orchard, netting of
fruits, regulating fruit season, spraying of plant products, use of bio-control agents, spraying insecticides,
application of poison bait and removing the larval host like, Cocculus pendulus, C. hirsutus and Tinospora
cardifolia. around the field.
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Integrated Pest Management of Mustard aphid, Lipaphis erysimi (Kaltenbach)
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INTRODUCTION
Mustard aphid, Lipaphis erysimi (Kalt.) is considered one of the devastating insect pests of mustard in
India. Aphids also act as vector and transmit plant viral diseases, i.e. turnip mosaic virus. Farmers used to
apply different type of chemicals with repeated frequency in high dose. The use of chemicals for pest
control leads to such problems as environmental pollution, development of resistance to insecticides,
harmful effects on non-target organisms including pollinators, pest resurgence, upsetting the balance of
nature and threat to the health of man. Twenty aphid species have gained resistance to insecticides
(Minks and Harrewinj, 1998) particularly to organophosphate, carbamate and pyrethroid insecticides
(Drees, 1997).
Identification of the pest:
Eggs are laid along the veins of leaves and whitish in color. There are 4 nymph instars. The 1 st 2nd, 3rd and
4th instars last, 1-2, 2, 2, and 3 days respectively. Adultsare small, soft-bodied, pear-shaped with a pair of
cornicles also called siphonculi or wax-secreting tubes projecting out from the 5 th or 6th abdominal
segment dorsally. There are wingless and winged mature. Wingless, females have yellowish green or olive
green with a white waxy bloom covering the body. Winged females have a shadowy green abdomen with
dark lateral stripes separating the body segments and dusky wing veins whereas males are olive green to
brown in color.
Nature of damage:
The aphids generally prominent during winter season. the infestation starts from December and
continues till March. The cloudy and cold weather condition help in hastening the growth of aphids. There
are about 45 generations can be completed in a year during favorable conditions. The nymphs and adults
are the damaging stages and both suck the sap from leaves, buds, inflorescence and pods. The infestation
shows curling in leaves, stunted growth of the plant and sooty molds grow on the honey dew excreted by
the insects. The infestation can occur at all the stages of the plant growth and at advanced stage plants
may wither and die.
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Image 3: Aphid infested leaf

Management:
Cultural Control
 Use tolerant varieties such as JM-1 and RK-9501.
 Early sowing of the crop (crop sown before 15th October escapes the damage).
 Apply balanced dose of fertilizers.
Mechanical Control
 Install up yellow stick trap to monitor aphid population above the crop canopy.
 Removal of the infested plant parts along with aphid’s population in the initial stage.
Biological Control
 Conserve the aphid’s natural enemies namely Ladybird beetles (Coccinella septempunctata,
Menochilus sexmaculata,Hippodamia variegata and Cheilomones vicina). These are efficient
predators of the aphid. Green lacewing fly, Chrysoperla carnea predates on the mustard aphid
colony. Other predators include syrphid fly i.e.,Sphaerophoria spp., Eristallis spp., Metasyrphis
spp., Xanthogramma spp and Syrphus spp. are also feed on aphids.
 The parasitoid Diaretiella rapae (braconidae) is a very active bio-control agent that cause
mummification of aphids by laying their eggs in aphids.
 Use of entomopathogenic fungi, Cephalosporium spp., Entomophthora and Verticillium lecanii that
are promising fungal agent to cause diseases in aphids.
 Predatory bird Motacilla cospica also actively feed aphids in the month of February-March.
Chemical Control
 Spraying should be done at ETL level (50-60 aphids/10 cm terminal portion of central shoot).
 Spraying should be done in evening time.
 Spraying of 2 % neem oil or 5 % NSKE.
 Spray the crop with one of the following insecticides in the aphid appearance; Imidacloprid 17.8%
@ 0.25 ml/l, Thiamethoxam 25 WG @ 0.2g/l, Dimethoate 30 EC @ 1 ml/l of water.
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INTRODUCTION
Common silverfish (Lepisma saccharina) are primitive insects that owe their survival to their
secretive life in damp and cool places. They are pests, belonging to the order
Zygentoma formerly Thysanura and family Lepismatidae. They eat food materials that are high in protein,
sugar, and starch such as paper, the glue on wallpaper and bound books, cereals, and dried meats. They
also damage some natural and synthetic fibers and may leave yellow stains, especially on linen
(Sloderbeck, 2004).Silverfish got their name from the insect’s silvery/ glistening, metallic appearance and
fish-like shape and movements. Silverfish are also known as “bristletails” because of their three long,
bristle-like or tail-like appendages on the rear end of their body. They are found throughout the U.S. and
are typically seen in moist, humid areas in the home, such as bathrooms, basements and attics. They tend
to hide their presence from humans, which means any damage they have caused could go unnoticed as
well. While they don’t bite, silverfish are the creepy nuisance that can be destructive to your belongings.
Silverfish
Scientific Name: Lepisma saccharina
Order: Zygentoma&Family: Lepismatidae
Silverfish Appearance: It is about 1/2 inch long, with a uniform silvery color over the top surface. Their
bodies are long and slender. Silverfish are broad at their head with a grudual tapering toward their rear.
Silverfish Habitats: It can be found almost anywhere, but they prefer damp environments with moderate
temperatures such as basements, laundry rooms, and under sinks. Silverfish can travel through a long
distances in search of food. It may be difficult to know the exact source of silverfish infestations. It prefers
dark and moist environments (75 - 97% humidity). Some of their preferred habitats are basements,
kitchens, sinks, bathtubs, bookcases, closet shelves, behind baseboards, wall voids and sub-floors.
Silverfish Biology and Habits
 Silverfish require a large supply of starchy foods or molds to survive. The diets are high in protein,
sugar or starch, including cereals, moist wheat flour, starch in book bindings and paper on which
there is glue or paste.
 Silverfish are considered as a nuisance pest because they feed on wallpaper pastes, natural
textiles, books and papers. It also feed on mold and fungus that grows on a variety of other
surfaces.
 Silverfish are fast-moving and can travel throughout buildings. Once they find a good source of
food, they stay close to it.
 Silverfish go through a three stage life cycle called Ametabolous (No metamorphosis), whereas
most insects have a four stage life cycle (complete metamorphosis). Silverfish can lay eggs at any
time during the year. The eggs take 19-43 days to hatch. The life cycle from egg to adult is about
three to four months.
 Silverfish are nocturnal, but they are also active in dark areas throughout the structures they
inhabit. They can be a problem year round.
 You may see silverfish trapped in sinks and bathtubs because they enter seeking moisture and are
unable to climb a slick vertical surface to escape.
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It may attack fabric if there is left over food particles (spilled cokes and other starchy
carbohydrates) or areas of soiled substances (sweat). They will not eat the fabric for substance like
clothes moths, but will damage the fiber trying to get to the substances on the fabric.

Egg Stage

Immature Stage

Adult Stage

Fig.1- Different life stages of Silverfish (Lepisma saccharina)

Silverfish Detection and Signs of Infestation:
 Silverfish molt throughout their lives. Finding their cast skin is a good indicator that silverfish are
present.
 Finding small irregular shaped holes in fabrics is a common sign of silverfish. Irregular shaped
holes in wallpaper are another indicator because they like to eat the glue.
 It may leave a yellowish stain on fabric. Firebrats will feed extensively on rayon, whereas silverfish
usually damage it only slightly.
 Outside, it may be found in nests. These nests can belong to other insects, birds and mammals.
They also live under tree bark and mulch. They are sometimes found in wood shingles or sidings
on houses.
 Inside, silverfish are found just about anywhere that is dark and humid.

Fig.2- Nature of damage/ infestation on books and clothes by Silverfish
Are Silverfish Harmful to Humans?
Because of their appearance, people may assume that a silverfish is harmful. Here’s the good news:
Silverfish are not known to bite and there’s no scientific evidence to suggest silverfish are poisonous.
Additionally, they’re not known to carry any pathogens that cause disease.
That being said, they can trigger allergic reactions in some people. As you now know, silverfish shed their
skins throughout adulthood in a process called “moulting.” When they do this, they leave behind scales.
Some people may be allergic to the dust created by the dropped scales.
Now for the bad news: Silverfish aren’t harmful to people, but they can damage your belongings. These
insects prefer a diet filled with sugars and carbohydrates, so they’ll chow down on everything from
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cereals and books to wallpaper, insulation and clothing. They’ll also enjoy tissue, newspaper and
cardboard. They’ll even eat human hair that’s fallen to the ground.
While you may not be too upset if an old stack of newspapers slated for the recycling center is eaten, you
probably don’t want to find holes in clothing or — worse yet — open a box of family photo albums only to
have a bunch of tiny prehistoric monsters stream out and find your pictures ruined.
Management practices
I)
Preventive Measures
Silverfish are very common insects to have in the home. Unfortunately, getting rid of silverfish is a
tough task. Their flat bodies and high speed make them adept hiders; and the fact that silverfish are
nocturnal doesn’t make it any easier to spot them. You don’t have to let silverfish damage your
belongings. Here are several steps you can take to help make your home less attractive to silverfish:
 Limit their food sources by keeping dry goods (thick cereals, grains, pastas and beans) and pet
foods in airtight containers.
 Vacuum carpets, flooring and upholstery regularly to help remove fallen food crumbs.
 Use dehumidifiers in damp areas (including basements) to help remove the moisture that
silverfish tend to be attracted to.
 Have dirt floors in crawl spaces or unfinished basements properly lined with plastic sheeting to
help control moisture in the structure.
 Have ridge vents properly installed in roofs to help let humidity escape.
 Keep gutters clean and help ensure water drains away from your home.
 Make sure the outside of your house is caulked and well painted.
 Properly seal any open areas, such as seams between walls and ceilings and cracks under and
behind baseboards, windows and trim.
II)
Curative Measures
What if you already have a silverfish infestation or even a minor problem? What helps remove
silverfish once and for all?
Silverfish can be tough to completely control. This is especially true in homes that have wooden
shingles on the roof. Wood shingles are prone to mold, which silverfish tend to eat, and also har30d to
treat because it’s challenging to reach all the areas a flat-bodied insect can shelter in.
The best way to get rid of silverfish is to attack them at the source; however, in your case it sounds like
the source is going to be impossible to find! The good news is, you don’t have to reach for the highly toxic
sprays; in fact, some of the less-toxic options are the most effective! Here are some things to try:
Boric Acid: This is the most popular product for silverfish control and compared to other products, boric
acid is quite low on the toxicity scale. In fact, it has historically been used as a cleaning product. You can
purchase boric acid powder to sprinkle in areas where silverfish are active. You can also find boric acid in
ready-to-use products such as baits, wafers and traps.
Diatomaceous Earth: The tiny silicate shells of microscopic sea diatoms are lethal to many insects,
penetrating their exoskeletons and dehydrating them. Sprinkle diatomaceous earth in crevices, but make
sure pets and children cannot get close enough to breathe it.
Pyrethrin: This is a synthetic chemical pesticide, but because it’s made from the flowers of the pyrethrum
plant, it’s biodegradable and considered less toxic than others. It’s the active ingredient in many flea and
tick pet collars. While no pesticide is completely safe, this might be a more attractive option than a
harsher chemical. You can find pyrethrin sprays and powders at most garden centers and you would apply
it only in crevices and areas where the silverfish are active.
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Jar Traps: Make your own silverfish trap by covering the outside of a glass jar with masking tape (to help
the critters crawl in), then put crackers or something starchy in the bottom of the jar as bait. The silverfish
crawl in, but they can’t get out.
Sticky traps: Make a paste of flour, water and boric acid. Coat index cards with the paste, allow it to dry
and use as sticky traps.
Baits: Sprinkle boric acid on and around a cracker, and place it as poison bait. Be sure to put it out of
reach of children or pets. You can also do this with diatomaceous earth.
Crevice sprays: Make a 5% solution of boric acid in water. Use a spray bottle or turkey baster to inject the
spray into cracks and crevices. You can also spray the powder directly. This puts the treatment where you
need it and reduces your exposure to the chemical.
Some entomologists claim that it should not be necessary to use pesticides to control silverfish
and instead advocate controlling numbers by focusing on reducing humidity and on heating or freezing
infested articles (Slater and Kastanis, 1997)
REFERENCES
1.
2.
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INTRODUCTION
Forecasting of plant diseases means predicting for the occurrence of plant disease in a specified area
ahead of time, so that suitable control measures can be undertaken in advance to avoid losses. Disease
forecasts are predictions of probable outbreaks or increase in intensity of disease. It involves well
organized team work and expenditure of time, energy and money. It is used as an aid to the timely
application of chemicals. Among the first spray warning services to be established for growers, were the
grapevine downy mildew forecasting schemes in France, Germany and Italy in the 1920s.
Information’s needed for disease forecasting
1. Host Factors
a. Prevalence of susceptible varieties in the givenlocality
b. Response of host at different stages of the growth to the activity of pathogen e.g. Some diseases are
found during seedling stages while others attack grown up plantsand
c. Density and distribution of the host in a given locality. Dense populations of susceptible variety invite
quick spread of an epidemic. Growing susceptible varieties in scattered locations and that too in a
limited area are less prone toepiphytotic.
2. Pathogen factors
a. Amount of primary (initial) inoculum in the air, soil or plantingmaterial
b. Dispersal ofinoculum
c. Sporegermination
d. Infection
e. Incubationperiod
f. Sporulation on the infectedhost
g. Re-dispersal / Dissemination ofspores
h. Perennatingstages
i. Inoculum potential and density in the seed, soil andair
3. Environmental factors
a. Temperature
b. Humidity
c. Lightintensity
d. Windvelocity
Requirements or conditions for disease forecasting
There are five main requirements which must be satisfied before a useful and successful disease forecast
is made.
1. The disease must cause economically significant damage in terms of yield loss or quality. Damage
assessment is essential to develop strategy for controlling a disease. e.g., Annual estimation of yield loss
caused by barley powdery mildew (Erysiphe polygoni) in England and Wales had ranged from 6 to 13 %.
Potato late blight can cause a yield loss of 28% if the disease reaches the 75% stage by mid- August.
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Diseases like apple scab and potato common scab reduces the quality of the produce lower the value of
the harvested crop and cause considerable financial loss to the growers.
2. Control measures must be available at an economically acceptable cost.
3. The disease must vary each season in the timing of the first infections and its subsequent rate of
progress. If it does not, there is no need for forecasting.
4. The criteria or model used in making a prediction must be based on sound investigational work carried
out in the laboratory and in the field and tested over a number of years to establish its accuracy and
applicability in all the locations where its use is envisaged.
5. Growers must have sufficient man power and equipment to apply control measures when disease
warning is given. Long-term warnings or predictions are more useful than short-term warning or
predictions.
Methods of disease forecasting
Disease forecasting requires field observations on the pathogen characters, collection of weather data,
variety of the crop and certain investigations and their correlations. Usually the following methods are
employed in disease forecasting.
1. Forecasting based on primary inoculums
Presence of primary inoculum, its density and viability are determined in the air, soil or planting material.
Occurrence of viable spores or propagules in the air can be assessed by using different air trapping
devices (spore traps). In the case of soil-borne diseases the primary inoculum in the soil can be
determined by monoculture method. Presence of loose smut of wheat, ergot of pearl millet and viral
diseases of potato can be detected in the seed lots at random by different seed testing methods.
2. Forecasting based on weather conditions
Weather conditions viz., temperature, relative humidity, rainfall, light, wind velocity etc., during the crop
season and during the inter crop season are measured. Weather conditions above the crop and at the soil
surface are also recorded.
3. Forecasting based on correlative information
Weather data of several years are collected and correlated with the intensity of the diseases. The data are
compared and then the forecasting of the disease is done. Forecasting criteria developed from
comparisons of disease observation with standard meteorological data have been provided for diseases
like Septoria leaf blotch of wheat, fire blight of apple and barley powdery mildew.
4. Use of computer for disease forecasting
In some advanced countries forecasting of disease is made by the use of computers. This system gives the
results quickly. One such computer based programmes in the USA is known as ‘Blitecast’ for potato late
blight. Examples of well-developed forecasting systems are given below.
a. Early and late leaf spots of groundnut
A technique has been developed for forecasting early and late leaf spots of groundnut in the U.S.A. When
the groundnut foliage remains wet for a period greater than or equal to 10 h and the minimum
temperature is 21°C or higher for two consecutive days or nights, the disease development is forecasted.
A computer programme has been developed in the USA. This is accurate and is widely used in the USA.
The data on hours for day with relative humidity (RH) of 95% and above and minimum temperature (T)
during the RH observations for the period, for the previous 5 days are fed to the computer. Calculations
are rounded to whole numbers. The T/RH index for each of the five days is calculated e.g., when hours of
the RH 95% equal 10 and the minimum temperature during the period equals 21.1°C the T/RH index is 2.0
.The T/RH indices for days 4 and 5 are summed. If the total index exceeds 4 disease is forecasted. If the
index is 3 or less no disease is forecasted.
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b. Late blight of potato
In the USA a forecasting programme has been developed for late blight of potato (Phytophthora
infestans). The initial appearance of late blight is forecasted 7 to 14 days after the occurrence of 10
consecutive blight favourable days. A day is considered to be blight favourable when the 5 day average
temperature is 25.5°C and the total rainfall for the last 10 days is more than 3.0 cm. A computerized
version (BLITECAST) has also been developed in the U.S.A for forecasting potato late blight. BLITECAST is
written in Fortran IV. In West Germany, ‘PHYTOPROG’ is the programme used. It is based on
measurements of temperature, relative humidity and rainfall. PHYTOPROG provides a negative prognose
(an indication of when the usual routine spray application should be dispensed with).
c. Blister blight of tea
A system for predicting epidemics of blister blight of tea ( Exobasidium vexans) has been developed based
on the number of spores in the air in the tea plantation and the duration of surface wetness on the
leaves. The duration of sunshine is negatively correlated with the duration of surface wetness. The
following prediction equation has been developed. Y = 1.8324 + 0.8439 X1 + 0.9665 X2 – 0.1031 X3where,
X1 = log % infection t2X2 = log % infection t2 – log infection t1Y = log of the number of spores in the air
and t1 – t2 three weeksX3 = mean daily sunshine for a 7 days period preceding t2
d. Rice blast
In India, forecasting rice blast ( Pyricularia ozyzae) is done by correlative information method. It is
predicted on the basis of minimum night temperature 20 to 26°C in association with high relative
humidity of 90% or above. Computer based forecasting system has also been developed for rice blast in
India.
e. Wheat stem rust
Forecasting wheat stem rust epidemic is done by analysing the rain samples which give precise data for
inoculum present in the air. Moreover several wind trajectors are also prepared to survey the air-borne
primary inoculums and its deposition. It has been observed that primary inoculum comes from South
India, to the plains of Central and North India.
f. Brown stripe downy mildew of corn
The forecasting of brown stripe downy mildew of corn (Sclerophthora raysise var. zeae ) which is
restricted to India is done on the basis of average rainfall 100 to 200 cm or more accompanied by low
temperature ( 25°C or less).
Spore trapping Techniques of acquisition of biological data for consecutive forecasting models are
important. Spore traps have been widely used in to complete disease with weather conditions. Spore
trapping is useful for understanding epidemiology of a disease and behaviour of the pathogens. This helps
in developing models on dispersal of pathogens or on epidemiology of the disease and to formulate
methods of management.
In epidemics of air-borne plant diseases the number of spores of the pathogen landing on the plant which
depends on the number of spores in the atmosphere above the crop is an important factor for the
quantitative sampling of the atmosphere (number of spores per unit volume of air).For trapping and
estimating these studies different types of traps are used. The following spore traps are usually employed
in trapping of fungal spores.
1. Hirst’s volumetric spore trap (Hirst 1952)
In this instrument, air is sucked into at a controlled rate and impinged on to a glass slide moved by a
clockwork mechanism past the orifice. It gives continuous count of spores in 24 h. The number of spores
per unit volume of air at any given time can thus be calculated.
2. Rotorod sampler or rotorod spore trap (Sutton and Jones 1976)
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It comprises of a ‘U’ shaped rod attached at its mid-point to the shaft of a small battery operated electric
motor. In this equipment the surface of the rod is covered with a vaseline strip of transparent cellophanes
to catch spores which can be taken off and mounted on a glass slide. From the area of the strip and the
speed of rotation, the volume of air samples can be calculated.
3. Anderson cascade spore sampler
It is a device where Petri plates with nutrient agar are used to collect the spores.
4. Bourdillon slit sampler
Air is sucked in a chamber by vacuum pump which strikes the rotating Petri dish containing agar medium.
The agar medium retains the spores sucked in the air. Concentration of viable spores is calculated after
counting germinated spores in the medium.
5. Burkard’s 7 day volumetric spore trap
This device records spores in the air drawn by a pump on 7 days basis on a cellophane strip wrapped on a
drum rotating inside a chamber.
6. Jet spore trap
In the above sampling methods, the viability of the spores cannot be determined. To overcome this, living
plants have been used as spore traps. A jet spore trap in which spores are impacted in an air jet into a
column of still air, through which they fall, to settle on leaf segments exposed at the base of the chamber.
CONCLUSION
These are the techniques as well as methods which are used to determine the plant disease forecasting. It
indirectly helps us managing a disease with utmost precaution as well as management practices which in
turn ensure us a healthy yield.
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INTRODUCTION
“Considering the widespread under-nutrition in the country, there is a need for popularising the
consumptions of potato on a larger scale.”(MS Swaminathan, Eminent Agricultural Scientist)
Potato is a major world food crop and by far the most important vegetable crop in terms of
quantities produced and consumed worldwide. It is popularly known as the “Vegetable King”. It is the
world’s most productive vegetable and provides a major source of nutrition and income to many
population and communities, and its content in dry matter, edible energy and edible protein makes it of
good nutritional quality. India is the second largest potato producer in world with a production of 51.3
million tonnes from an area of nearly 2 million ha during 2017-18 (DAC&FW, 2019). Potato alone
contributes about 21 percent of the total vegetable area and 26 percent of total vegetable production of
the country.

Source: CPRI Technical bulletin No. 49, Central Potato Research Institute, Shimla
Potato is a versatile, carbohydrate-rich food. When freshly harvested, it contains about 80 percent
water and 20 percent dry matter content. About 60 to 80 percent of the dry matter is starch. On a dry
weight basis, potato protein content is similar to cereals but very high when compared with other root
and tuber crops.It is low in fat content (0.1%) but rich in several micronutrients, especially vitamin C.
Potato is a moderate source of iron, and its high vitamin C content promotes iron absorption. It is a good
source of vitamins like Vitamin B1, B3 and B6 and minerals such as potassium, phosphorus and
magnesium. Potatoes also contain dietary antioxidants, which play a part in preventing diseases related
to ageing, and dietary fibre, which benefits health.
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Energy value
Potato is a low energy food. 100 g of raw potato dry matter provides about 310 kcal and a boiled potato
provides about 69 kcal per 100 g consumed. The energy value of potato is less than major food crops like
rice, wheat, maize and sorghum. The energy produced through potato gets stored as glycogen in muscle
and liver and functions as a readily available energy during prolonged, strenuous exercise. That’s why; it is
an important part of players’ diet.
Carbohydrates
The major role of carbohydrates in nutrition is to provide
energy. Carbohydrates in potato is mostly found in the
form of starch. On an average, potato contains 15% of
starch on fresh weight basis. It provides most of the
energy supplied by the potato. The digestibility of potato
starch is low in raw state but improves considerably after
cooking or processing. Sucrose, fructose and glucose are
the main sugars in potato. Sugar quantity in potato
influences the quality of processed potato products like
chips and French fries. Higher the sugar level in potato,
darker the color of chips or French fries. Therefore, potato varieties having low sugar content are
preferred for processing purpose.
Table 1: Nutritional value of potato (100 g fresh)
Sl. No.
Particulars
1.
Energy
2.
Water
3.
Carbohydrate
4.
Sugars
5.
Starch
6.
Dietary fibres
7.
Fat
8.
Protein
9.
Vitamin C
10.
Calcium
11.
Iron
12.
Magnesium
13.
Phosphorus
14.
Potassium
Source: USDA, 2019

Nutrient value
77 kcal
79.25 g
17.49 g
0.82 g
15.29 g
2.1 g
0.09 g
2.05 g
19.7 mg
12.0 mg
0.8 mg
23 mg
57 mg
425 mg

Protein
Potato is a very good source of high quality protein. Average protein content of potato is 2% on fresh
weight basis. The crude protein content in potato is higher than other major root and tuber crops like
sweet potato, yam and cassava. Potato protein has a very high biological value because all essential
amino acids are present in good proportion in it. It is much higher than major cereals and higher than
even proteins of animal origin like milk and beef. With its high lysine content, potato can supplement
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diets which are limiting in lysine. Potato has a clear advantage over cereals in India because of its ability
to provide high quality protein.
Fat
Many people think that eating potato may cause obesity which is not true. Potatoes contain very little
quantity of fat. The average fat content of potato is 0.1% on fresh weight basis which is lower than major
cereals like rice, wheat, maize and sorghum. The little fat present in potato contributes towards potato
palatability. Nearly, 60-80% of the fatty acid content in potato is composed of unsaturated fatty acids and
linoleic acid is the predominant among them. The high content of unsaturated fatty acids increases the
nutritive value of the fat present in potato. When eaten without added fat, potato is good for weight
conscious people because of its low energy density. However, when fat is added to the fried or processed
potato products, it becomes rich in energy and will cause obesity.
Vitamins
Potato is one of the rich natural source of vitamin C or ascorbic acid as it contains 20 mg or more ascorbic
acid per 100 g tuber. Potatoes have high quantities of vitamin C than other vegetables like carrots, onion
and pumpkin. When consumed in sufficient quantity potatoes can meet the vitamin C requirements of a
person. Potato is an important source of thiamine, niacin and pyridoxine and its derivatives (vitamin B6
group). It also contains pantothenic acid (vitamin B5), riboflavin and folic acid. B-vitamins are essential for
general health and growth. Since they are water soluble, so potatoes should not be washed after peeling
to prevent loss of vitamins.
Minerals
Important minerals and trace elements are present in potato. It is a good source of phosphorous as it
contains 57 mg Phosphorus per 100 g edible portion of potato. The phosphorous present in potato is
more assimilable than the phosphorous present in other food crops because of the relatively small
percentage of phytic acid in potato. The lower phytic acid content of potatoes makes a large part of
potato phosphorous available to human body and is also helpful in allowing greater availability of calcium,
iron and zinc. The potassium content of potato is also relatively high (425 mg/100 g F/w basis). Because of
high potassium content potatoes are not included in the diet of patients with renal failure. On the other
hand the sodium content of potato is very low. Potatoes are a good source of iron and their iron content
is comparable to most other vegetables. Potatoes provide a good source of magnesium also (23 mg/100g
f/w basis). Zinc is an important trace element found in potato. Though zinc content of potato is not very
high but its availability is high because of the low phytic acid content. Potato can supply at least part of
daily requirements of trace elements like copper, manganese, molybdenum and chromium.
Dietary Fibre
Dietary fibre content in potato tuber ranges from 1-2 g/100g fresh wt. Unpeeled potatoes contain more
dietary fibres than peeled potatoes. Potato contains good quality dietary fibres that help in lowering
cholesterol levels.
Glycoalkaloids
Potato contains a glycoalkaloids called solanine. It contains nearly 5 mg solanine per 100 g fresh weight
which is far lesser than the safety limit of 20 mg/100 g. Thus, glycoalkaloids content of potato is so low
that it is not even perceptible by taste. It is a fallacy to say that potato glycoalkaloids can be poisonous to
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human beings. Moreover, most of the glycoalkaloids (80%) are found in outer layer and therefore can be
easily removed.
Health benefits of potato consumption
Potato contains a complete range of nutrients, including those necessary for growth and development of
human beings. They are rich in vitamin C and thus prevent scurvy. More than half of dietary fibre in
potato is in the form of pectic substances, which helps in lowering cholesterol levels in human. Moreover,
the dietary fibre dilutes highly caloric components in food, stimulates peristaltic movement and improves
digestion. Because of its low sodium content potatoes can be used in diets given to patients with high
blood pressure. Potato is a good source of vitamin B6. Many of the building blocks of protein, amino
acids, require B6 for their synthesis, as do the nucleic acids used in the creation of our DNA. Because
amino and nucleic acids are such critical parts of new cell formation, vitamin B6 is essential for the
formation of virtually all new cells in the body.
Raw potato juice is regarded as an excellent food remedy for rheumatism. Potato is a good source of
resistant starch. Natural resistant starch helps maintain a healthy colon and a healthy digestive system via
several mechanisms and prevents colorectal cancer and type 2 diabetes. Resistant starch is a valuable tool
for formulators of reduced-calorie foods. Resistant starch may also help to burn fat and may lead to lower
fat accumulation. Resistant starch contributes to oral rehydration solutions for the treatment of diarrhea.
It is predicted to help maintain "regularity” with a mild laxative effect due to increased microbial activity
in the large intestine. Consumption of natural resistant starch by humans has been shown to result in
decreased glycemic response in healthy individuals, decreased glycemic response in diabetics, increased
insulin sensitivity in healthy individuals, individuals with Type II diabetes as well as insulin resistant
individuals.When resistant starches are included in a meal, it slows down the absorption of sugars from
other foods. That means there is more gradual rise and fall in blood sugar levels after eating. That’s
particularly helpful for diabetics, who need to keep their blood sugar levels steady.
CONCLUSION
Potato is a nourishing food. It’s low energy density is advantageous when eaten without much added fat.
Potato contains high quality protein rich in essential amino acids. It is a rich source of vitamin C and is far
superior in this respect to most other vegetables and cereals. Considerable quantities of some of the B
group vitamins are also present in potato. Potato contains many minerals and trace elements. Potato
contains very little fat. Potato is such a wholesome food that one can live by eating potatoes alone. With
increasing population, potatoes are going to be very crucial for providing food and nutritional security to
Indian masses.
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Soil test based fertilizer prescription through targeted yield model
Article id: 23158
Alpesh K. Patel
Dept. of Soil Science and Agricultural Chemistry, AAU, Anand
Efficient use of plant nutrients through chemical fertilizer and organic manure is a good mean for
increasing agriculture productivity and profitability. Imbalanced use of chemical fertilizers results in lower
nutrient use efficiency and restricts utilization of the genetic potential of a crop to its maximum. The most
comprehensive approach of fertilizer application by incorporating soil test values, nutrient requirement of
the crop, contribution of nutrients from soil, manures and fertilizers, then fixing yield-targets is possible
only through soil test crop response (STCR) approach. A soil test is a chemical method for estimating the
nutrient supplying power of a soil. Soil testing is a programme that may be divided into four phases: 1)
collecting the soil samples, 2) extraction and determining the available nutrients, 3) calibrating and
interpreting the analytical results, 4) making fertilizer recommendation. Soil testing is essential and is the
first step in obtaining high yields and maximum returns from the money invested in fertilizers.
Soil test crop response (STCR) is a holistic approach of nutrient supplying power to soils thereby
crop responses to added nutrients and amendment needs can safely be assessed through soil testing
programme. ICAR established the AICRP on STCR in 1967. Liebig’s law of minimum is the basis of targeted
yield concept. Targeted yield approach was first developed by Trough (1960). Ramamoorthy et al. (1967)
established theoretical basis and experimental technique to suit it under Indian conditions. They showed
linear relationship between grain yield and nutrient uptake. Targeted yield concept is a balance between
applied nutrients and the available nutrients in the soil.
Objectives of STCR programme
 To study the relationship between soil test values for available N, P, K and yield response to
important crops.
 To derive yield targeting equations for important crops for making fertilizer recommendations.
 To evaluate various soil test method for their suitability under field conditions.
 To evaluate the joint use of chemical fertilizer and organic manure to enhance nutrient use
efficiency.
Advantages of STCR programme
 Achievement of desire yield±10% deviation under optimum management condition.
 Efficient use of fertilizers according to soil fertility and crop need ensures high response to
applied fertilizer and profit.
 Maintenance of soil fertility at appropriate level for sustainable crop production.
 Farmers can select a suitable yield target according to their resources and management
conditions.
Methods of STCR
Soil test based fertilizer recommendation for different crops are obtain through following two
phases:
1) Gradient experiment: In this phase artificial soil fertility gradient is created at experiment site by
following procedure:
 Divided the experiment field into 3 or 4 equal strips according to size of field.
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In 1st strip – no fertilization, 2nd strip -single fertilization, 3rd strip – double fertilization likely
increasing fertilizer dose with increase in number of strips
Grow exhaustive crop like maize, sorghum, fodder crops.
Pre sowing and post-harvest soil samples should be collected from each strips and analysis.
Plant analysis after harvest of exhaustive crop.

2) Test crop experiment: After confirming the establishment of fertility gradients in the experiment field
this phase of field experiment conducted with the following procedure:
 Each strip is divided in number of plots which is equal to treatments.
 Initial soil sample is collected from each plot and analyzed.
 The experiment is layout as per statistical design.
 Test crop experiment is taken with different level of fertilizers.
 After maturity of crop to calculate yield from each plot.
 Soil and plant sample is collected from each plot and analyzed.
 Using the yield and nutrient uptake data, soil test values and applied fertilizer doses of treated
and control plots, the basic data viz. nutrient requirement (kg/q), soil, fertilizer and organic
manure efficiencies (%) for making fertilizer recommendation can be worked out.

Fig. Layout plan with different treatment combination for STCR experiment on wheat
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Essential basic parameters for fertilizer recommendation of targeted yield

Nutrient requirement
(NR)
Contribution of nutrients
from soil (%Cs)

=

=

Total uptake of nutrient (kg/ha)
Grain yield (kg/ha)
Total uptake of nutrient in control plot (kg/ha)
Soil test value of nutrient in control plot (kg/ha)
Total uptake of nutrient in fertilized plot (kg/ha) – {Soil test

Contribution of nutrients
from fertilizer (%Cf)

=

value of nutrient in fertilized plot (kg/ha) x %Cs/100} x 100
Fertilizer nutrient applied in fertilized plot (kg/ha)
Total uptake of nutrient in FYM fertilized plot (kg/ha) –

Contribution of nutrients
from farmyard manure
(%Cfym)

{Soil test value of nutrient in FYM fertilized plot (kg/ha) x
=

% Cs/100} x 100
Fertilizer nutrient applied in FYM fertilized plot (kg/ha)

Fertilizer dos NPK (kg ha-1) = (NR x 100 x T / CF%) – (CS% x STV / CF%)
Where,NR = Nutrient requirement of N, P, K (kg q-1), T = Target yield (q ha-1), CS = Contribution from soil N,
P, K (%), CF = Contribution from fertilizer N, P, K (%)
STV = Soil test value of N, P x 2.29, K x 1.2 (kg ha-1).
Conditions for yield targeting equations
 Used for similar soils of particular agro-eco region.
 Maximum targets should not exceed 75-80% of highest yield achieved for the crop in the area.
 Fertilizer N recommendations for legumes should be same as general dose of the crop of the
area. Secondary & micro nutrients should not be limiting.
 Adjustment equations must be made within experimental range of soil test values.
 Good & recommended agronomic practices are needed.
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INM – INTEGRATED NUTRIENT MANAGEMENT
Article id: 23159
Srimathi K*1 and Mouniga R2
1
Ph.D scholar, Department of Agronomy, TNAU – Tamil Nadu Agricultural University, Coimbatore- 641 003
2
Ph.D scholar, Department of Nematology, TNAU – Tamil Nadu Agricultural University, Coimbatore- 641
003
INTRODUCTION
Nutrients are the elements which are essential for plant growth and reproduction. The existing
available nutrient in the soil is not enough to produce good crop yield. So, additional nutrients may add.
The nutrients added from commercial fertilizers (inorganic) or organic sources and biological components.
INM - Integrated Nutrient Management
Integrated Nutrient Management refers to maintain the soil fertility level and supply of nutrients
to the plant at an optimum level for obtaining maximum profitable yield with the help of all possible
sources in an integrated manner.

Integration of chemical
fertilizer, organic source,
biofertilizers and green
manures
Concepts and Advantages
 INM practices enhances the nutrient availability of soil
 Nutrient application synchronizes the nutrient demand of crop with nutrient supply from soil and
applied sources
 Regulates the nutrient supply to plant for obtaining optimum growth and yield
 Balanced fertilization to reduce the adverse effect on soil and environment, also reduce the
deficiencies and nutrient imbalance of crops
 Improves soil health and quality
 Reduce nutrient loss and cost of investment
Deciding factors
 Locally available nutrient sources (organic, inorganic and biological sources)
 Fertility status of native soil
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Nature of soil (problematic soil needs reclamation practices to overcome the problems)
Nutrient requirements of crop and cropping system
Farmer’s economic condition and productivity
Social acceptance
Environmental safety

Components
1) Soil source
Use suitable crop varieties, cultural practices and cropping system to mobilize maximum amount
of nutrients available in the soil.
Examples:
i) Intercropping of tap rooted crops with fibrous rooted crops: Tap rooted crops mobilize nutrient from
deeper layer of soil and shallow rooted crops mobilize nutrient from surface of soil
ii) Legume crops in crop rotation will supply 20-25 of N/ha for succeeding crops by biological nitrogen
fixation process

2) Mineral Fertilizers
Mineral fertilizers includes all commercial fertilizers, coated urea, locally available rock phosphate, MOP
and micronutrient fertilizers
 Coated urea have slow releasing ability to supply nutrient at lower amount for longer period
 Usage of locally available rock phosphate for acid soil is cost effective
3) Organic sources
By products of farming and allied industries, farm yard manure, droppings, crop waste, residue, sewage,
sludge, industrial waste, vermicompost, bone meal, oil cakes are the major organic sources for nutrient
management.
Ex: Ash is the better source for Potassium fertilizers
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4) Biological sources
Microbial inoculants (Biofertilizers) which act as better substitute for chemical fertilizers. It substitute
approximately 15-40 kg of N/ha.
Ex: Incorporation of 100 kg/ha of Azolla in paddy field act as better substitute of 25 kg N/ha.

CONCLUSION
INM practices give an opportunity to the farmers for improving their managerial skill in nutrient
management. It helps to effective utilization of available resources in economically viable. As well the
balanced nutrition is ecologically sound and environmentally safe.
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Integrated nematode management
Article id: 23160
Mouniga. R *, Vismaya. M and Kavinilavu. M
Research Scholars, Department of Nematology and Entomology,
Tamil Nadu Agricultural University ,Coimbatore- 641003.
Integrated nematode management (INM) can be defined as the systems approach to reduce the
nematode problems through different management practices
Components of INM:
There are three components in INM,
1. Exclusion:
Exclusion is defined as the preventing specific nematode entry in a particular area. It includes
sanitation, certified plant material, nematode free soil or planting materials.
2. Population reduction:
Decreasing the nematode population densities to acceptable levels.
Different methods were used for nematode management:
 Regulatory method
 Physical method
 Cultural method
 Biological method
3. Regulatory method:
Quarantines are used to restrict the movement of infected plant material in a state or country.
Example:
 Destructive Insect and Pests Act, 1914 restrict the movement of plant material from one Indian
state to another state. Domestic quarantine act had enforced to prevent the spread of potato cyst
nematode.
 Federal Quarantine act, 1954 had imposed
for soybean cyst nematode,
Heterodera glycines
Physical methods:
1.Soil solarization:
Soil solarization is defined as the heating of soil by using a Low Density Polyethylene Sheet (100
gauge thickness). Before sowiong, these sheets were covered in the field for about 7-10 days.
Examples:
Soil solarization – Suppressing the root knot nematode, Meloidogyne javanica and M. indica on
citrus
2.Hot water treatment:
It is widely used for the killing of nematodes within tissues before planting.
Examples:
Dipping citrus seedlings in a hot water (46.7° c) for 10 minutes - reduce the citrus nematode,
Tylenchulus semipenetrans infestation.
Cultural methods:
1.Crop rotation:
Crop rotation keep the nematode population at a minimum level in the field
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Examples:
Cereal cyst nematode, Heterodera avenae can be managed by three year rotations with carrot,
fenugreek and gram
2.Trap cropping:
Trap crops are plants grown before or within the main crop in to a smaller area. Trap crop causes
the nematode eggs to hatch but the larvae were immobile
Example:
Cow pea, Sun hemp
3.Antagonistic crop:
The active principle in the antagonistic crop gave the toxic effect to nematodes.
Examples:
Marigold (Tagetes erecta and T. patula)- releases alpha terthineyl compound which is toxic to
nematodes like Meloidogyne spp., Pratylenchus spp. and Rotylenchulus spp.
4.Biofumigation:
During the decomposition of leaf organic amendments in the soil, some volatile compounds are
released. Normally brassicae leaves releases Isothiocyanates compound which gives a toxic effect to the
nematodes.
Examples:
Brassica nigra, B. juncea
Biological methods:
1.Egg parasitic fungi:
Paecilomyces lilacinus:
Paecilomyces lilacinus is an effective parasite of root knot nematode eggs. It can grown rapidly on
the eggs gelatinous matrix and arrest the embryogenesis process.
Pochonia chlamydasporia- also an egg parasitic fungi

CONCLUSION:
The above methods were used for control the nematodes problems in the field conditions. It can
improve the farmer’s income and yield of the crop.
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Sustainable intensification options for rice-wheat system
Article id: 23161
Ayesha Fatima1, Basant Kumar2, Mohammad Hasanain3
1,3
Ph. D. Scholar, Division of Agronomy, ICAR-IARI, New Delhi-110012
2
Ph. D. Scholar, Department of Agronomy, Palli Siksha Bhavana, Sriniketan, Bolpur, W. B-731236
INTRODUCTION
In 2050, there will be around 9.8 billion humans to feed, these numbers combined with ongoing global
climate change impacts, the depletion of natural resources and changes in human consumption due to an
increase of economic livelihoods in developing countries are suggested to offer an almost insurmountable
challenge for the world in producing enough food for all while taking care of the environment and social
justice (Godfray et al. 2010). Expansion of agricultural land is possible only to a limited extent as farming
is already putting pressure on natural areas and is an important factor in deforestation resulting in losses
of biodiversity and increases in greenhouse gases emissions (Phalan et al. 2011). To solve these issues,
many stakeholders in food production are advocating for a sustainable intensification of agriculture.
Rice-wheat is the largest cropping system in India & South Asia (10.5 Mha & 13.5 Mha; respectively)
contributes about 40% of the country’s total food basket. This region has high economic growth, same
time suffers from deterioration of its natural resources in the region especially in, ‘The Green Revolution
Corridors’ (north-west IGP), are severely constrained due to mounting pressure to produce more food for
growing population and indiscriminate use of natural resources. Soil organic carbon (the major soil health
indicator) contents in most cultivated soils is low in this region, attributed to intensive tillage,
removal/burning of crop residues, mining of soil nutrients and intensive monotonous cropping systems.
Fertility fatigue, multiple nutrients deficiency, poor quality ground water, changing land uses,
urbanization and increasing pollution could affect the predominant cereal systems (for example ricewheat) niche directly and indirectly through their impacts on climate change variables in intensively
cultivated area of rice-wheat system in South Asia and especially in the north-west India (Kakraliya et al.,
2018).
What is “Sustainable Intensification”?
Sustainable intensification is emerging as the most frequently referenced new paradigm of
agricultural production, and it is continuing to gain momentum in scientific and development literature
(Pretty et al. 2011).
In the last decade, sustainable intensification has gained worldwide importance in many
international policy, education and research organizations. Some of the notable international
organizations that refer this term are the Food Climate Research Network in 2012, the Montpellier Panel
in 2013, Food and Agriculture Organization of the United Nations (FAO 2011), United Nations General
Assembly in 2010, Consultative Group on International Agricultural Research (CGIAR) in 2011, the
International Fertilizer Industry Association (IFA) in 2013 and USAID (2013).
Practices of Sustainable Intensification
Agronomic and land management practices associated with the term sustainable intensification are as
follows:
1. Conservation Agriculture
• Surface Retention of crop residues
• Minimum soil disturbance
• Diversified crop rotations
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2. Integrated crop management
3. Soil conservation
4. Integrated Farming System (IFS)
Conservation Agriculture (CA)
Conservation Agriculture is a concept for resource-saving agricultural crop production, which is
based on enhancing natural and biological processes above and below the ground. It aims to conserve,
improve and make efficient use of natural resources through integrated management of soil, water and
biological resources combined with external inputs. It can also be referred to as resource-efficient
agriculture.
CA results in various benefits such as building up of organic carbon; reduced erosion and saving
fertilized top soil from being washed away; enhancing input-use efficiency; reducing water requirement
by crops by cutting surface evaporation and greater water retention; checking non-point pollution of
nearby water bodies; reduction in GHG emissions and increasing GHG sequestration; reduction in use of
fossil fuels, etc.
Conservation tillage/Zero tillage is a tillage practice that fulfils some resource conservation
objectives. In zero tillage, soil is not ploughed, but sowing of crop is done by using a specially designed
seed drill. Zero tillage in cereal systems has helped to save fuel and water, reduce cost of production,
improve system productivity and soil health. Zero tillage wheat with rice residue retention is a promising
practice, but the double zero-till practice (in DSR and wheat) and triple zero-till system (in DSR, wheat and
summer mungbean) with respective crop residue retention should be advocated for long term
sustainability of the rice-wheat system.
Laser land levelling is a precursor technology for adopting CA practices like zero tillage, bed
planting. It provides an accurate, smooth and graded field on which irrigation water reaches to the tail
ends of the field in less time, thus saving irrigation water upto 20% and increasing nitrogen-use efficiency
under surface irrigation. There is 3–4% increase in net sowing area, improves yield by 5–15% and other
benefits (Jat et al., 2009).
Furrow Irrigated Raised Bed System (FIRBS) is another promising practice for sustainable
intensification. In this, crops are sown on raised beds alternated by furrows and irrigation is provided only
in the furrows. Thus, there is 30% less usage of water. These beds can be permanent and thus can be
used for subsequent years with little reshaping before sowing kharif crops. It provides an opportunity for
crop diversification through intensification and more sustainable use of water. Wheat cultivation in FIRBS
results in saving of seed by 25–50%, water by 25–40% and nutrients by 25%, without affecting grain yield
(Pathak et al., 2012).
Direct seeded rice is an alternative to puddle transplanting for saving in labour and water. It avoids
water required for land preparation/puddling and reduces overall water demand of the puddled
transplanted rice. Soil health is maintained or improved, and fertilizer and water use efficiencies are
higher in DSR (saving 35–40% irrigation water).
In brown manuring, both rice and Sesbania are sown together and allowed to grow for 25–30 days.
Rice is sown in lines with a seed drill and Sesbania is broadcasted on the moist soil. Sesbania plants are
knocked down with a herbicide (2, 4-D @ 0.25–0.50 kg/ha or Bispyribac-Na @ 20–25 g/ha). Sesbania
while growing with rice smothers the weeds, reduces herbicide usage and irrigation water, and supplies
15–20 kg N/ha with a fresh biomass of 10–12 t/ha. It facilitates better emergence of rice where soil
usually forms crust, conserves moisture with brown much, improves soil C content and increases farmers’
income.
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Crop diversification has been recognised as an effective strategy for achieving the objectives of food
security, nutrition security, income growth, poverty alleviation, employment generation, judicious use of
land and water resources, sustainable agriculture development and environmental improvement. It can
also alleviate second generation problems such as raising or lowering of water table, nutrient imbalance,
soil degradation, soil salinity, resurgence of weeds, insect-pests and diseases, etc. In the rice-wheat
system of the Indo-Gangetic Plains (IGP) fields generally remain fallow for 70–80 days after harvesting of
wheat and before sowing of rice. Introduction of a short duration crop such as summer mungbean (60-70
days) can utilize this period efficiently. It not only provides additional income but acts as a break crop and
adds some N through biological nitrogen fixation.
Integrated Crop Management
Trade-offs among SI indicators are inevitable. Increasing demand for food requires more inputs,
such as water, chemical inputs and labour. Negative implications in the social, economic, and
environmental realm may be the result. The most obvious one frequently addressed is between
producing more food (on same area of land) and minimizing environmental degradation (Smith et al.,
2017). For example, more of each of the inputs like pesticides and fertilizers will be required in case of
intensification. Although generally increasing input level results in negative implications for soil and water
due to runoffs, the intensified system may benefit from fertilizer residues from the additional fertilizer
application. Water requirements, on the other hand, will naturally increase in the intensified system. In
irrigated systems, this main strain or even deplete groundwater levels.
The intensified cropping system will require more labour. The farmer decides to hire labour or use
family labour. In the latter case, family members may be readily available which means that the
household can make more efficient use of this input. However, the initial fallow period may also be used
by family members to engage in other off-farm income-generating activities. Depending on the
opportunity costs of these activities, family members will continue doing so or hire wage labour.
To address these issues, it is advisable to go for Integrated Crop Management. It is an alternative
system of crop production, which conserves and enhances natural resources while producing quality food
on an economically viable and sustainable foundation. It suggests the use of good agricultural practices
(GAP) such as integrated nutrient management (INM), integrated water management (IWM), integrated
disease management (IDM), and integrated pest management (IPM), etc.
INM refers to the maintenance of soil fertility and of plant nutrition supply at an optimum level for
sustaining the desired productivity through optimization of the benefits from all possible sources of
organic, inorganic and biological components in an integrated manner. Blaise and Prasad (2005) reported
that integration of inorganic and organic sources of nutrients play an important role in maintaining the
soil health and soil fertility.
Only 35.2 % of the total cultivated area in India is equipped with full irrigation facility. Under
conditions of depleting water resources, methods which economize water will be more desirable. We
should emphasize on water-saving practices and consider following points while irrigating crops:
 Using micro-irrigation systems (sprinkler and drip) for higher water-use efficiency
 Proper irrigation scheduling
 Forecasting weather and irrigation water availability
 Adopting water saving techniques like FIRBS, skip furrow/alternate furrow irrigation, DSR,
mulching, laser land levelling, hydrogels, anti-transpirants, Jalshakti, etc.
An essential aspect of ICM is the effective control of damaging pests. Prevention through cultural
measures, rotation and variety choice should be the first line of defence. Much can be done to minimize
the impact of pests by prediction and evaluation. This may include weed mapping, disease or pests
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forecasts, trapping or use of diagnostic kits. Where control becomes necessary, all options should be
considered.
Integrated Farming Systems (IFS)
Farming system is a complex inter-related matrix of soil, plants, animals, implements, power,
labour, capital and other inputs controlled in parts by farming families and influenced in varying degrees
by political, economic, institutional and social forces that operate at many levels. The integration is made
in such a way that product of one component should be the input for other enterprises with high degree
of complimentary effects on each other.
Aims of IFS:
a) Livelihood security
b) Nutritional security
c) Income growth
d) Poverty alleviation
e) Employment generation
f) Judicious use of land and water resources
g) Sustainable agricultural development and soil health
h) Environmental improvement
Integrated Farming System is a viable approach for site- specific resource conservation, recycling of
all farm by products / crop residues / farm wastes, using organic farming to its maximum for increasing
efficiencies of available farm resources and saving environment from various type of land, water and air
pollutions and simultaneously improving livelihood of small farm holders as well.
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“Use of DSSAT model in Agriculture”
Article id: 23162
Tushar Vaghela
1
Ph. D. Scholar, Dept. of Agronomy, NAU, Navsari (Gujarat)

Agricultural activities are very sensitive to climate and weather conditions. Success or failure farming is
ultimately related to the prevailing weather condition. Crop yield is influenced by weather parameters,
soil type and management practices. The relationship between weather and crop production has been
under stood through crop weather modeling. Use of DSSAT model provides a suitable tool to evaluate
crop growth as affected by various management and environmental factors and their interaction.
Similarly, possible effect of climate change on plant growth can be estimated and evaluated.

INTRODUCTION:
DSSAT - The Decision Support System for Agro technology Transfer (DSSAT) is a set of computer
programs for simulating agricultural crop growth. It has been used in over 100 countries by agronomists
for evaluating farming methods. DSSAT is built with a modular approach, with different options available
to represent such processes as evapotranspiration and soil organic matter accumulation, which facilitates
testing different representations of processes important in crop growth DSSAT grew out of the
International Benchmark Sites Network for Agro technological Transfer (IBSNAT) in the 1980s, with the
first official release in 1989.Version 4, released in 2003, introduced a more modular structure and added
tools for agricultural economic analysis and risk assessment.Development has continued in affiliation with
the International Consortium for Agricultural Systems Applications (ICASA).

What are crop models?
• Crop models are represent the behaviour of the crop.
• It is expressed relationship between weather and climate on one hand and crop performance such
as growth and yield Components on other hand by using mathematical and statistical techniques.
• These model consider the complex interaction between a range factor that affect the crop
performance, including weather, soil properties and crop management.
Types of models
• Statistical models: In these models relationships are measured in a system using statistical
techniques.
• Mechanistic models: It is same as statistical model but explains mechanism dependent variables.
• Deterministic models: These models estimate or predict the exact value of the yield or
dependent variable. There are developed by mathematical techniques.
• Stochastic models: These models use the value of weather parameter at some or probability level.
• Static models: Time is not included as variables. Dependent and independent variables having
values remain constant over a given period of time.
• Dynamic models: This model is change with time. This model developed by physiological
processes like evapotranspiration, photosynthesis, respiration etc.
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What is DSSAT?
• The DSSAT is “Decision support system for agro technology transfer”.
• The DSSAT Model developed by IBSNAT, U.S.A in 1980 and used in more than 100 countries.
• It was developed to estimate production, resource use and risks associated with different crop
production practices.
• It is a computer software package that cover total 42 crops (as of Version 4.6).
• DSSAT represent such processes as evapotranspiration and soil organic matter accumulation,
which is important in crop growth.
• DSSAT typically requires input parameters related to soil condition, weather condition, any
management practices such as fertilizer use and irrigation, and characteristics of the crop variety.
• Version 4.6 released in 2015 introduced a more modular structure and added tools for agricultural
economic analysis and risk assessment.
• One application has been assessing the possible impacts on agriculture of climate change and
testing adaptation methods.
DSSAT and other crop modelling system
Used in many different ways around the world:
• Crop management
• Fertilizer management
• Irrigation management
• Pest management
• Tillage management
• Variety evaluation
• Precision agriculture
• Sustainability studies
• Climate change studies
• Yield prediction
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Various crop model inbuilt in DSSAT with their developers

What is simulation?
• We are trying to create or fit the real think into a model is known as simulation.
• Simulation using by mathematical models.
• It is process of building model and analysing the system.
• The crop simulation models simulate growth, development and yield as a function of the soilplant-atmosphere dynamics.
Applications of simulation model
• It is effective tools which predict climatic factor affecting the crop growth and yield.
• Useful in to understand the effects of soil texture, soil structure, insects, pest and disease on crop
growth.
• Some of the growth simulation models are connected with modern information technology tools,
Geographical Information System (GIS), etc.
• Useful to decide the Optimum time and amount of fertilizer and irrigation application.
• Simulation model very effectively instead of the convectional experimental method which is
costly and time consuming.
• Applicable in improving farming system.
• Useful in yield prediction.
Major characteristics of the simulation models
• Use readily available weather, soil and genetic inputs
• Be written in a familiar and widely used computer language
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Require minimal computational time
Be adoptable for use on both mainframe and micro-computer

Minimum data requirement for DSSAT
• Weather data file: Max. & Min. Temp., Solar Radiation/BSSH, Rainfall
• Soil data file : Classification, water stress, Soil albedo, soil water conductivity factor, water stress
curve, runoff, lower and upper limit of plant extractable water etc.
• Cultivar data file: Cultivar specific genetic coefficients are required
• Experiment detail file: Details of all inputs (observed field data ) to the model for each simulation
• Experiment performance file: Sowing date, Anthesis date, Max. LAI, Pod wt. No. of pod etc.
DSSAT - OUTPUT
• Phenology: No of grains per plant, no. of days for active tillering, no. of days to Flowering, no. of
days for panicle initiation, days to anthesis, days to maturity, harvesting time.
• Growth: Growth of leaves, stems, roots, earhead, seed, tuber, root, LAI.
• Yield component: Grain, seed, biomass.
• Soil: Nitrogen balance, Water balance, Carbon balance, Phosphorus balance.
Models – advantages:
• Seed rate to be utilized
• Row spacing or crop geometry
• Fertilizer dose and application
Models – limitations
• Models need data and technical expertise
• Models alone do not provide an answer

Climate data

Crop
Management

Soil data

Weather man

xbuild

Soil build

DSSAT model
Crop simulation

The DSSAT flow diagram

Calibration:- Calibration as a process involving adjustment of some parameters in functional relationship
so that the model behavior matches on real word data.
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Validation:- Model validation in its simplest form is a comparison between simulated and observed
values. This represents independent resource different from the data used to develop the relation.
Sensitivity analysis:- After the validation of model we tested the model that which factor sensitive to
model.
CONCLUSION
DSSAT model is a very effective tool for predicting possible impacts of climate change on crop
growth and yield and useful for solving various practical problems in agriculture.
Future thrust
Assessing crop production, nutrient management, climate risk and environmental sustainability
with simulation models.
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Present need of entomopathogenic fungi in agriculture
Article id: 23163
Sable S. B1* and Bangar V. R 2
Ph.D. Scholor, Department of Plant Pathology, Post Graduate Institute, Mahatma Phule Krishi Vidyapeeth,
Rahuri, Ahmednagar-413722, M.S. India
Current research efforts are directed towards native entomopathogenic fungi which are highly virulent
to insect pests to develop efficient and eco-friendly bio-pesticides. Entomopathogenic
fungi are microorganisms that specifically infect and often kill insects and other arthropods. Though
fungus-infected insects can be commonly found in nature, and epizootics are observed impacting pest
populations, mortality from fungal infection rarely occurs naturally at sufficiently high levels or early
enough in a pest cycle to prevent economic loss. Despite their many advantages over other biological
and chemical products, entomopathogenic fungi remain relatively underutilized. A multi-faceted
approach combining all available integrated pest management (IPM) tools into a comprehensive
strategy has a better potential to suppress pests below economically damaging levels. With
increased commercialization, entomopathogenic fungi are poised to become a significant component of
IPM.
INTRODUCTION
There are so many entomopathogenic fungi act as a natural enemies for several insect and pest
are as follow.
1. Beauveriabassiana
2. Metarhiziumanisopliae
3. Verticillium lecani
4. Nomuraea rileyi
1. Beauveria bassiana
The ability of Beauveriabassiana to antagonize, parasitize and kill insects endorses it as an efficient
biocontrol agent. Although B. bassiana has a share in total biopesticide market still ample scope for
further development of this superior strain is possible through advertisement among farming community.

Infected insect by B. bassiana

conidial chain of B. bassiana
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Mode of action
The infection pathway consists of the following steps: (1) attachment of the spore to the insect cuticle (2)
spore germination on cuticle (3) penetration through the cuticle (4) overcoming the host immune
response (5) proliferation within the host (6) saprophytic outgrowth from the dead host and production
of new conidia.
Table 1: Susceptible hosts of B. bassiana from various insect orders
Order
Susceptible hosts
Coleoptera
Lathrobium brunnipes , Calvia quattuordecimguttata , Phytodectra olivacea,
Otiorhynchus sulcatus , Sitona lineatus , S. sulcifrons, S. macularius , S.
hispidulus , Anthonomus pomorum, Hylaster ater
Hymenoptera
Ichneumonidae, Lasius fuliginosus , Vespula spp., Bombus pratorum
Lepidoptera
Hepialus spp., Hypocrita jacobaea, Cydia nigricans
Heteroptera
Picromerus bidens , Anthocoris nemorum
Homoptera
Eulecanium spp.
Diptera
Leria serrata
Effects on non- target organisms Effects on plants
B. bassiana is a typical soil dwelling fungus and has globally been used for almost a century as an ecofriendly alternative for the control of leaf and root feeding insects. Recent research has demonstrated
that there are various tri-partite interactions between plant, pest insect and entomopathogenic fungi.
Most interesting interactions can be summarized as (a) Plants may affect the infection by the
entomopathogen, (b) Plants may affect the persistence of the entomopathogen (c) B. bassiana can persist
as an endophyte within plants.
Effects on honey bees, earthworms, pollinators and other beneficial arthropods
Important issue raised by microbial ecologists is about the host specificity being a strain-specific trait. This
is especially important when commercial products of these fungi are used on a larger scale. Despite the
wide host range of B. bassiana, evidence suggests that this fungus can be used with minimal impact on
beneficial organisms.
Application:- 3-4 kg/ha/500 lit of water or 5 gm/lit of water spray over the crop canopy.
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2. Metarhiziumanisopliae

Infected insect by Metarhiziumanisopliae
Mycellium
Unlike other food crops, most of the vegetables are succulent and attract several insect pests.
Some pesticides used to control them remain chemically active for a long period and produce hazardous
effects on the environment. Biological control of the sucking pest of vegetables using the fungus
Metarhiziumanisopliae (Metschnikoff) Sorokin may provide an alternative to the use of chemical
insecticides.
Appearance
The disease caused by the fungus is called green muscardine disease because of the green color of
its spores. Initially, one only sees fungal hyphae that appear white, but, as conidia form and mature they
often take on a characteristic olive green color. However, depending on the species and strain of
Metarhizium, spores can range in color from white to yellow to brown and green.
Mode of Action
The fungus proliferates throughout the insect’s body and hyphal growth continues until the insect is filled
with mycelia. When the internal contents have been consumed, the fungus breaks through the cuticle
and sporulates, which makes the insect appear "fuzzy." M. anisopliae can release spores (conidia) under
low humidity conditions (<50%).
Application Methods
Foliar Spray (For Sucking pests): The product should be sprayed on the growing plants using aerial spray
equipment.
Dosage
Foliar spray: 2.5 kg / hectare in 500 litres of water i.e., 5 gm per litre of water. The spray volume depends
on the crop canopy.
Table: 02 Major sucking pest of vegetable crops controlled by Metarhiziumanisopliae
Common Name
Jassid
Whitefly
Onion thrips, Chilli thrips
Yellow Mites
Red Spider mite

Crops
Solaneceous crops
Cucurbitaceous crops
Onion, Garlik, Chilli, Sweet Paper
Chilli, Sweet Paper Eggplant
Eggplant
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3. Verticillium lecani
Biology and Ecology of Verticillium lecanii
V. lecanii lacks a sexual phase (perfect stage) and reproduces by means of non-motile, asexual
spores called conidia. Germination of these conidia produces hyphae and after subsequent growth, these
hyphae produce conidiophores which finally produce conidia V. lecanii is able to grow on both living and
dead material.

Conidial chain

Infected insect by V. lecanii

Target insect pest and diseases
V. lecanii is one of the most common and important entomophagous Hyphomycetes fungi occurred on
coccids, aphids, thrips, Diptera, Homoptera, Hymenoptera, Lepidoptera and mites and in all the climatic
regions. Other important substrates for V. lecanii are rusts and other fungi. During greenhouse
experiment, V. lecanii could control the cucumber powdery mildew (Sphaerotheca fuliginea), keeping the
mildew severity with partially resistant cucumber variety, below 15% of infected leaf area or under
economic threshold. The parasitism of V. lecanii has been well demonstrated against many other
phytopathogenic fungi like Puccinia graminis var. Puccinia striiformis, Uromyces appendiculatus,
Phaeoisariopsis personata, Puccinia arachidis, Uncinula necator, Puccinia coronata and Puccinia allii.
Mode of action
Spore attachment to the host cuticle through a mucilaginous matrix, spore germination and colonization
of the cuticle surface, cuticle penetration by germ tubes, active multiplication of blastospores and
invasion of host tissues and release of the fungus from insects through the production of conidiospores.
Typically, the fungi’s extracellular enzymes are involved in the degradation of the host insects’ proteins,
lipids and chitin.
Method of Application
Foliar Spray:- @ 3 Litres or 4 kg / hectare in 500 Litres of water (i.e., 6 ml or 8 gm per Litre of water). The
product should be sprayed on growing plants using hand, ground or aerial equipment targeting the
insects.
Soil Application: @ 3 Litres or 4 kg / hectare in 500 Litres of water (i.e. 6 ml or 8 gm per Litre of water).
4. Nomuraea rileyi
Among the different fungi, Nomuraea rileyi is a cosmopolitan species infecting many noctuids such
as Helicoverpa armigera, Spodoptera litura, Tricoplusiani, Anticarsia gammatalis, Pseudoplusia includes
and has a potential for development into mycoinsecticide and occurs in soils of various agro ecosystem.
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Infected insect by Nomuraea rileyi

Few important species of this genus are Nomuraea rileyi and Nomuraea atypicola. Nomuraea rileyi,
another potential insect-infecting fungus, is a dimorphic hyphomycete that can cause epizootic death in
various insects. The mycelium is septate, white, with flocculent overgrowth, sparse in culture to dense on
insects (often completely covering the hosts), usually becoming green, or purple-gray to purple as
sporulation proceeds. Its conidiogenous cells are short, with blunt apices. The host specificity of N. rileyi
and its eco-friendly nature encourage its use in insect pest management.
Mode of action
A recent study on the pathogenesis of N. rileyi against S. litura showed that the infection process starts
with adhesion of conidia on the insect cuticle. The germ tube penetrates through the cuticle, causes lysis
of endocutilce followed by development of hyphal bodies in the hemocoel which convert to invasive
mycelia and causes death of the host. At the end of the infection cycle, mycelia emerge from the cuticle
and produces conidiophores. Also N. rileyi secretes a proteinaceous substance inhibiting larval moult and
metamorphosis. Entomopathogenic fungi also possess added advantage over other microbial control
agents as they are capable of attacking all developmental stages of insects including pupal stages. Most
importantly, these entomopathogenic fungi are the principal pathogens on sucking pests since these
hosts cannot ingest other pathogens like bacteria or viruses that infect through gut wall.
Method of Application
Foliar Spray:- @ 3 Litres or 4 kg / hectare in 500 Litres of water (i.e., 6 ml or 8 gm per Litre of water). The
product should be sprayed on growing plants using hand, ground or aerial equipment targeting the
insects.
CONCLUSION
In the present day perspective with the increasing cost of chemical pesticides along with increasing
incidences of pesticide toxicity, application of microbial pesticides holds a good promise of crop
protection in and around India. The ability of Entomopathogenic fungi to antagonize, parasitize and kill
insects endorses it as an efficient biocontrol agent. Although Entomopathogenic fungi has a share in total
biopesticide market still ample scope for further development of this superior strain is possible through
advertisement among farming community.
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Cultural innovations in weed management in rice
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Rice (Oryza sativa) is the principle food for more than 50% people and contributes about 1/5 th to
the total calories consumption of the world. The statistics showed that during the crop year, 2016-17
India produced 110.15 million metric tonne of milled rice from 43.19 million ha area, making the country
the world’s second largest produce of rice. Rice is cultivated over an extensively divergent environment,
such as irrigated uplands, rainfed lowlands, and rainfed upland ecosystems. The challenges and
constraints in rice cultivation vary from environment to environment. With direct seeding, rice seed is
sown and sprouted directly into the field, eliminating the laborious process of planting seedling by hand
and greatly reducing the crop’s water requirements. Weeds are the major pests that effect the rice yields
to the greatest extent. In a survey of upland rice-producing countries covering 80% of the total
production area, weeds were the most widely reported biological constraint to yield. The average yield
losses in rice due to weed competition are estimated to vary between 40 and 60% which may go up to 9496% with uncontrolled weed growth.
Crop establishment: spatially uniform establishment of healthy and vigorous rice seedlings increased crop
competitive ability and suppresses weed growth. Well levelled, preferably laser levelled seed bed with
fine soil tilth, placement of seeds/seedling at required depth (2-3 m), good seed soil contact and optimum
moisture availability are all important for good establishment.
Direct drilling: Good germination and establishment of rice seedling are pre-requisite for the success of
direct seeded rice that offered a good opportunity to conserve irrigation water by avoiding water used in
puddling. For field preparation in direct seeded rice, pre-sowing irrigation should be done in the first half
of June followed by field preparation with cultivator/disc harrow. Fine seed bed should be prepared for
sowing with drill or seeds may be broadcast during first half of June. For weed management,
pendimethalin may be applied at 1.00 kg ai/ha as pre-emergence spray using 500-600 litre water.
Pendimethalin spray should be done as early as possible just after sowing (within two days, better results
were obtained at the application on the same day) when soil moisture is adequate. To control broad leaf
weeds and annual sedges apply 2, 4-D at 0.4 kg ai/ha or Almix at 20 g product/ha at 30 days after sowing.
One or two hand weeding or spot weeding may be done as per need. If the infestations of grassy weeds
like echinocloa or leptochloa are more apply cyhalofop butyl 10% EC @ 75-80 a.i/ha at 15-20 days after
sowing to control annual grasses.
Wet seeding: wet seeding is a successful crop establishment and water management require level field,
hence fields must be properly levelled. Laser levelling makes prefect field. Fields must be harrowed and
sowing can be done by drum seeder in well piddled field in first fortnight of June. If drum seeder is not
available, seeds can be broadcast over the puddle beds. As the sowing time, there should not be standing
water on the puddle bed or else the seeds float and move. The field should remain wet till seedling are
well establishment but it should not be flooded till rice seedling have grown sufficiently to anchor
themselves to the soils. Subsequently irrigation may be applied as per need and avoid cracking of the soil.
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For weed management, herbicide application must be required when rice seedlings are 2-3 leaf
stage, spray anilofos at 0.4 kg ai/ha in 500-600 litre water. One or two hand weeding or spot weeding may
be done as per need. Timely weeding is crucial.
Sesbania brown manuring: in brown manuring practice, rice and sesabania crops are planted together
and allowed to grow for 25 to 30 days, before knocking down sesbania crop with 2,4-D (NA/amine/ester)
at 0.4 to 0.5 kg/ha, Sesbania surface mulch conserves the soil moisture and supplies 10 to 15 kg N/ha on
decomposition. Residues, when retained on surface, reduce the emergence of weeds, add organic matter
and improve nutrient water interaction. Broadcasting of sesbania seeds with direct seeded rice proved
better compared to intercropping both in reducing weed day weight as well as enhancing grain yield.
Hand weeding at 30 days after seeded increased the grain yield during both the years. Direct seeded rice
+ sesbania (row) + pendimethalin + 2,4-D (0.3 kg) 25 day after seeded + hand weeding recorded the
highest yield (6.0 tonne/ha) mainly due to better control of weeds. Application of 2,4-D at 0.5 kg/ha at 25
day after seeded had some setback on the crop. Sesbania co-culture technology reduced the weed
population by nearly half without any adverse effect on rice yield.
Stale seed bed technique: stale seed bed (SSB) technique is another important cultural management
strategy that can be used before any crop to reduce the weed seed bank in particular from upper soil
layer. In state seed bed, weeds are allowed to germinate by giving a irrigation or after a rainfall and after
that emerged weed seedlings are killed using a non selective herbicide like glyphosate or paraquat or
shallow tillage or flooding. This technique not only reduced weed emergence but also reduced the
number of weed seeds in the soil seed bank. The stale seedbed technique in combination with
mechanical control of emerging weeds can reduce the weed population during crop growth as effectively
as chemical control. Stale seed bed reduced the weed de3nsity from 43% to 53% in dry-direct seeded rice
a stale seed bed than without this practice. Adopting stale seedbed technique either for 7 or 14 days
significantly reduced the population of grassy weeds. It gave successful control of broadleaf weeds too.
Stale seedbed preparation significantly improved grain and straw yield of wet seeded rice compared to
normal seedbed. An increase in stale seedbed period contributed to corresponding increase in yields as
evident by higher grain and straw yields in plots with stale seedbed for 14 days.
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Utilization of genomics data through Pan-genomics for crop improvement
Article id: 23165
Venkataramana S Kalagare
Ph.D. Scholar, Tamil Nadu Agricultural University
INTRODUCTION
As the advancement in the technologies over the years, large quantity of the data of plant genome
has been generated. Next generation sequencing (NGS) has revolutionized the genomic research. The
previous Sanger sequencing technology, used to decipher the human genome, required over a decade to
deliver the final draft. Using NGS an entire human genome can be sequenced within a single day (Behjati
& Tarpey, 2013). Now the era has been reached to the SMRT (Single Molecule, Real-Time) Sequencing,
where we can observe the sequence of the DNA in real time and with high accuracy of >99.99 %.
The comparative sequencing of several grass genomes has revealed that transposable elements
are largely responsible for extensive variation in both intergenic and local genic content, not only
between closely related species but also among individuals within a species. These observations indicate
that a single genome sequence might not reflect the entire genomic complement of a species. This reason
will lead to the introduction of a concept plant pan-genome (Morgante et. al., 2007).
History and term Pan-genome
The concept of pan genome was first introducing by Tettelin et al., (2005). When working on
genomic sequences of eight strains of the bacterial species Streptococcus agalactiae. Revealed that a
bacterial species can be best described by its ‘pangenome’ (from the Greek word pan, meaning whole).
The pan-genome includes a core genome containing genes that are present in all strains and a
dispensable genome composed of partially shared and strain-specificDNAsequence elements.
Importance of the pan-genome
There is the variation in the genome data between the species or within the species due to the
gene tandem duplications, transposable element activity, deletions, genome rearrangement and
recombination across the population. Because of this genomic variation, single reference genome
assemblies do not reflect the genomic diversity within a species, and so a pan-genome is required to
capture this diversity. A pan-genome reference combines non-redundant genome sequences into a single
annotated file, and consists of core and dispensable regions. The core is composed of sequences present
in all individuals, while dispensable regions are present only in a subset of the individuals (Danilevicz et.
al., 2020).
Different approaches for pan-genome assembly
There are three main approaches for pan-genome assembly
1. De novo assembly
The traditional de novo assembly and comparison approach was first used to demonstrate
significant genomic differences between individuals. de novo assembly approach builds each genome
separately, enabling direct comparisons to identify the core and variable regions (Fig. 1). It has the benefit
of providing the physical position of genes and other genomic elements, though is relatively costly, and
assembly errors or variation in annotations often confound the identification of true genomic differences
between individuals.
2. Iterative assembly
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Iterative mapping and assembly approach involve starting with a single reference genome and
sequentially updating it with non-redundant sequences from other individuals to build a pan-genome
(Fig.1). This approach permits the pooling of large numbers of individuals with lower sequencing coverage
than required for multiple whole genome assemblies, with subsequent calling of gene presence/ absence
variation (PAV) by remapping reads back to the pan-genome.
Variation graph (VG)
More recently, bi-directed variation graphs (VG) have been used for pan-genome construction. VG
uses sequencing reads supported by linear genome references to produce a graph representation of the
variable regions, avoiding assembly bias towards a reference genome (Fig.1). VG tools are fast and robust
assemblers that can resolve complex structural variants more effectively than linear assemblers, as the
location of variants are more widely represented by the set of graph paths. It allowscontinuous addition
of novel sequencing Data. Variation Graph and Graph Genome are two of the latest toolkits able to
construct, manipulate, and perform variant calling in human sized genomes, presenting a modest gain in
SNP calling accuracy compared linear analysis tools. Currently, VG applications in plant pan-genomes have
been limited by high structural complexity and repetitiveness of some plant genomes.

Figure 1. Pan-genome assembly approaches: A, B, C, D, E indicated the different genomes. Colour variation indicates
the variation of the segments in the genome.
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Fig 2: Variation graph pan-genome visualisation: Different colour line indicates the different genome. (b).
The nine genomes in this pan-genome graph are represented by coloured lines. Pan-genome visualisation
tools allow for close inspection of the variable regions, as shown in (a) and (c).

Role of Pan-genomics in crop improvement
 The pan-genomics study involves in the study of dispensable genomes between the species. In the
germplasm the main aim is the catechization helps in identification of variation for selection on
particular trait of interest. The concept of reference genome will not able to identify the sufficient
diversity in germplasm. But the dispensable genome concept made the way for analysing the diversity
in germplasm.
 Pan-genomes can be used to map the dispensable genome, highlighting which varieties host genes
that provide an agronomic benefit. The dispensable genome of crops is often associated with
agronomic traits such as flowering time and disease resistance (Hübner et al., 2019) and
environmental stress response (Hoopes et al., 2019). This process can identify genes that have been
lost during breeding and selection which may confer positive agronomic attributes that can be bred
back into elite germ- plasm for evaluation. The identification of dispensable regions in a species
advances the understanding of which genomic variations may be associated with agronomic
performance.
 Pan-genomics helps in the study of evolutionary relationship between the species and other related
organisms. The phylogenetic tree using Pan-genomics was already created in case bacteria. This
provides biologists with the tools to explore what defines each species from a genomic perspective,
which in some cases may lead to the identification of taxonomic inconsisten- cies that can then be
resolved.
 Pangenomes support analysis of the evolutionary history of genes, including the identification of gene
orthology and an understanding of gene family features. This information is important for
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understanding gene function and can provide boundaries for our ability to translate function from one
gene/species to another.
 Knowledge of pangenome evolution can also support the more accurate automated annotation of
genomes through a greater understanding of gene sequence diversity.
 Gene processes such as directional selection, divergence and neofunctionalisation can then be linked
to phenotypic traits with greater accuracy.
CONCLUSION
Genome sequencing is increasing for genotyping of germplasm and most of the important crops
are sequenced and produced as reference genome. This much data’s can be used for pan-genomics to
identify the dispensable genomes. The construction of pangenomes, both within and across species, is
becoming increasingly attractive. A comprehensive set of pangenome tools, capable of integrating diverse
‘omics data is needed to unravel the relationships between genomic variation (including non-coding
regions) and complex agronomic traits. Several challenges remain to be addressed to enable the cost
effective and rapid construction of accurate pangen- omes and their integration with available functional
data.
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Nutri-Cereals in Public Distribution System
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SV CAET & RS, Indira Gandhi Krishi Vishwavidyalaya, Raipur
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KCAET, Kerala Agricultural University, Tavanur
A novel approach of disbursing Nutri-Cereals in processed form through public distribution system will
foster the citizens of India in achieving the food and nutritional security and combats the hunger and
malnutrition in them. Public distribution system should provide to all the citizens of India to get
processed Nutri-Cereals at affordable prices and at sufficient quantities according to the requirement of
each household (beneficiaries) in the form of daily rations through Fair Price Shops (FPS) and to tribal
people through Integrated Tribal Development Agency (ITDA) etc.
INTRODUCTION
Big-3 crops like wheat, rice, maize have occupied the Indian agricultural fields due to the “Grow
More Food Campaign” at the times of green revolution immediately after the Independence. This
demanded huge water consumption, high pesticide application, high insecticide application excessively
which converted the highly nutritious soils into unproductive soils over a period of time. Moreover
excessive consumption of these crops has led to the micronutrient deficiency in all the masses of India.
Based on the multidimensional analysis of the prevailing situation, Government of India started
encouraging farmers to go for alternate crops like Nutri-Cereals through Initiative for Nutritional Security
through Intensive Millets Promotion (INSIMP) which are equally potent on terms of nutrition on par with
gaint big-3 crops like wheat, rice and maize and sustains the climate change.
Millets coined Nutri-Cereals were of great demand in the recent years by the farmers, the traders,
the consumers, food processing and food manufacturing industries in this modern world to suit the multidimensionality of climate change, low water requirement and high return from low investments, good
health practices and marketability respectively.
Nutri-Cereals are preferred since they are more prominent as health foods rather than just as
nutritional source. The nutrition attained by Nutri-Cereals (low GI foods) is legitimate and the contained
magnesium, zinc, iron, calcium, zinc, phosphorous and potassium aids in health promotion of an
individual.
The public distribution system (PDS) in India plays a vital role in addressing food security by
reducing food insecurity, acting as a shield by distributing essentials at a subsidised rate (George and
McKay, 2019).
The Nutri-Cereals should be distributed through the public distribution system by making a policy
decision probably in the proposed way which is shown culminated in the following Fig.1 which has its
individual significance at urban, semi-urban and rural level.
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Fig. 1. Distribution of Nutri-Cereals through Public Distribution System (PDS)
Personal opinion
A policy decision by the state governments and the central government for inclusion of nutricereals in the public distribution system (PDS) under the Ministry of Consumer Affairs, Food, and Public
Distribution could address the food and nutritional security of all the masses in India. Micronutrient
deficiency and anaemia, the most prevailing problems in Indian citizens, who are the human resources
and the workforce for our country, can be addressed by the considerable escalated consumption of NutriCereal based foods. Indeed, people belonging to sections of the poor, economically weaker, below
poverty line and just above poverty line should get these Nutri-Cereal based foods at subsidized rates
(PRSINDIA) and at times for free. This visionary approach is being boosted by a recent study of ICRISAT
(The Hans India) wherein it was stated that Nutri-Cereal consumption levitated children growth by 50%.
CONCLUSION
Nutri-Cereals in public distribution system through fair price shops can increase the accessibility of
common masses to Nutri-Cereals intake which boosts them physically, emotionally and intellectually.
Nutri-Cereals the rich sources of micronutrients combat the micronutrient deficiency in all masses and
helps in maintaining good health conditions. Diet or palate containing pearl millet, finger millet and little
millet increases the iron intake and prevents anaemia which is a alarming situation that is making our
countrymen unable to do fruitful work. Food and nutritional security can be addressed by providing NutriCereals through PDS.
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Soil temperature: Factors and Management
Article id: 23167
Prayasi Nayak1 and Somanath Nayak2
1. PhD scholar, Dept. of Agronomy, GBPUAT, Pant Nagar
2. PhD scholar, Division of Agronomy, IARI, New Delhi
INTRODUCTION
Soil constitutes a major storage for heat, acting as a reservoir of energy during the day and source of heat
to the surface at night. The soil stores energy during the warm season and releases it to air during the
cold season (Geiger and Todhunter 2003). The temperature of the soil depends on the ratio of the energy
absorbed to that lost from the soil. It fluctuates annually and daily, affected mainly by variations in air
temperature and solar radiation (Wu and Nofzeiger 1999) Soil temperature is one of the important
factors that influence soil properties processes involved in plant growth. It governs the soil physical,
chemical and biological process. It also influences the interspheric processes of gas exchange between the
atmosphere and the soil (Lehnert 2003).The amount of radiation received by the soil affects soil
temperature, biological processes such as; seed germination, seedling emergence, plant root growth and
the availability of nutrients. The temperature of the soil alters the rate of organic matter decomposition
and the mineralization of different organic materials in the soil. Soil temperature also affects soil water
retention, transmission and availability to plants.
Soil temperature
Soil temperature is the function of heat flux in the soil as well as heat exchanges between the soil and
atmosphere. The transfer of heat in the soil and the latent heat exchanges are the primary causes of
variations in soil temperature. The main source of soil temperature is solar radiation. Soil temperature is
measured with a thermometer. Soil temperature varies seasonally and daily which may result from
changes in radiant energy and energy changes taking place through soil surface.
Effect of soil temperature on germination and plant growth
(i). Germination
Soil temperature affects the germination and growth of cereal crops. Soil temperature varies with time
and depth, and is determined by the radiation reaching the soil surface, the quality of the surface thermal
conductivity and heat capacity of the soil. Spring cereals seems to emerge rapidly at soil temperatures
ranging from 24 to 28°C. The rate of emergence of spring wheat increased from 6 to 24°C, however, final
emergence was not affected. The minimum temperature for germination of cereal crop is 4°C and
preferred temperature is 20°C.
(ii). Plant growth
Soil temperature affects plant growth indirectly by affecting water and nutrient uptake as well as root
growth. At a constant moisture content, a decrease in temperature results in a decrease in water and
nutrient uptake. At low temperatures, transport from the root to the shoot and vice versa is reduced. The
optimum temperatures for root growth are probably lower than for shoot growth and can differ with
growth stages. The optimum temperature for root growth of spring wheat was found to be 22°C or less.
III. Factors Affecting Soil temperature:
The Soil temperature depends upon at least three factors, directly or indirectly as follows:
(i) The net amount of heat absorbed by soil.
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(ii) The heat energy required to bring a change in the soil temperature.
(iii) The heat energy required in the process like evaporation of water which is constantly occurring at or
near the surface of soils.
Besides these, there are some factors affecting soil temperature as follows:
(i) Slope of the Land:
The angle at which the rays of the sun meet the surface of land greatly affects the amount of solar
radiation received by the earth per unit area. Solar radiations falling on the earth at an angle are
scattered over a wider area than those falling perpendicularly. The soil temperature on the south slope is
always higher than that on the North Slope.
(ii) Climate:
Climate has a great effect on soil temperature. Soils in temperate (i.e. cool) region are cooler than those
in tropical (i.e. warmer) region.
(iii) Season:
Soil temperature varies with different season of the year. In cool season, the soil temperature is low, but
in dry season, the soil temperature is high due to air temperature is low and high respectively.
(iv) Nature of the Soil:
Sandy soils, in general, warm up quickly than clay or fine textured soil. Because, fine textured soils carry a
large amount of water due to which they are slow to warm. Soil structure also affects soil temperature by
controlling the pore space. The granular and crumb structure warms up more rapidly because there is no
water logging. Dark coloured soil usually warm up more rapidly than light coloured soil as this soil absorbs
more heat.
Moist soil has lower temperature than dry soil, because evaporation of water rather helps to lower the
temperature of moist soil. The temperature of surface soil shows considerable fluctuation but soil
temperature below certain depth remains more or less constant and is not affected by diurnal or seasonal
temperature changes.
(v)Soil colour:
Dark coloured soils absorb more radiant heat than light coloured soils.Thus dark coloured soils have a
higher soil temperature than light coloured soils.
(vi) Evaporation:
The evaporation of water from the soil requires a large amount of energy. Soil water utilises the energy
from solar radiation to evaporate thereby rendering it unavailable for heating up of the soil. Thus, the
greater the rate of evaporation, the more a soil is cooled and its temperature decreases.
(v) Vegetative Cover:
Bare soil warms up quickly and cools down rapidly. Soils that are covered with vegetation absorb less heat
than those that are bare. Vegetation acts as an insulating agents. It does not allow the soil to become
either too hot during the summer or too cold during the winter.
IV. MANAGEMENT
Soil temperature under field condition is possible to alter by adopting suitable cultural practices as
follows:
(i) Tillage:
Tillage makes the soil loose and friable and increases its porosity and decreases its thermal conductivity.
The upper tilled surface has higher temperature than the underlying untitled soil. Tillage influences soil
temperature through its influence on aeration.
(ii) Mulching:
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Mulch is any material of crop residues (i.e. straw, cotton stalk, sugarcane trash, etc.), gunny bag and
waste paper and plastic materials (i.e. polythene etc.) applied to the soil surface to check the evaporation
loss of water. The process of applying mulch is called mulching. Addition of mulches results in additional
benefits like soil conservation, moderation of temperature, reduction of soil salinity, weed control and
improvement of soil structure. Mulches keep the surface of the land cool during the hot summer season
and warmer in cold climate as it cuts off much of solar radiation.
(iii) Irrigation and Drainage:
Irrigation has some effects in maintaining soil temperature. In tropical areas, irrigation generally causes
rapid and substantial reduction in maximum temperature in summer and increase in minimum soil
temperature in winter. A portion of heat received from solar radiation is absorbed by soil water.
Waterlogged soil has a low temperature and the temperature of such soil is possible to increase by
removing excess water with providing suitable drainage. The removal of excess water lowers its specific
heat and increases the temperature of soil.
(iv) Vegetation:
Vegetation provides shade to the young seedlings and protects them from the intense heat during
summer. It also helps in lowering the soil temperature.
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Disease due to nutrient deficiency in crops and its management
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INTRODUCTION
Farmers and scientists have worked for years together to identify a set of visual clues that can be used to
determine nutrient deficiencies in a variety of agronomic crops. These clues and symptoms can be
extremely useful, especially when soil and plant tissue testing methods are neither feasible nor
available.Ensuring that your crops are supplied with adequate fertility is a difficult yet rewarding
endeavor. However, you will face many frustrations if you wrongly assume that plants have access to
each and every nutrient. Developing the ability to identify crop nutrient deficiencies will help to address
problems in the field, and will also help to avoid costly attempts to correct the wrong problems. Nutrient
deficiencies are often and easily mistaken for insect damage, diseased crops, nematode problems, and/or
other abiotic stress factors. A basic understanding of plants’ nutritional needs and their deficiency
symptoms will help to distinguish it from a variety of other detrimental symptoms and can be followed by
a proper management practice.
1. NITROGEN
a. General starvation: Plants look so sickly and conspicuously pale that the condition is called as general
starvation.
b. Buttoning in cauliflower: The development of small premature curds or buttons while the plants are
young is known as buttoning. The button heads are exposed and the plants showing this condition have
usually small poorly developed leaves.

Correction measures
1. Fertilisers like ammonium phosphate, calcium ammonium nitrate and urea can be supplied.
2. Foliar spray of 1-2% urea is a quick method of ameliorating N deficiency.
2. PHOSPHORUS
a. Sickle leaf disease:.Symptomatic upper leaves are sickle-shaped and initially chlorotic or red, soon
becoming necrotic. Premature defoliation and death of the plant can result.

Corrective measures:
1. Spraying 2% DAP or application of Phosphatic fertilizers will correct the deficiency
3. POTASSIUM
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a. Scorching and burning on margins of bottom leaves: The edges of older leaves will look burned
CorrectiveMeasures:
Supply of muriate of potash or foliar spray of 1% potassium chloride is commonly used to overcome K
deficiency.
4. MAGNESIUM
a. Sand drawn disease in tobacco:
The dominant symptom is a characteristic type of chlorosis in which the yellow as well as the green
pigments of chlorophyll are affected. Thus, in the affected tissue the color is a dull, very pale yellow, and
in extreme cases almost pure white. The chlorosis begins on the lowermost leaves and at the tips of the
leaves affected. In advanced stages practically the whole area of the leaf is involved and nearly all the
leaves of the plant may be affected.

Corrective measures
1. Magnesium sulphate is usually applied for redressing the deficiency. The malady can be readily
corrected as foliar spray @ 2% of MgSO4.
5. CALCIUM
a. Blossom end rot in tomato and ber:A water-soaked spot at the blossom end of tomato fruits is the
classic symptom of blossom-end rot.

b. Black heart of celery:For blackheart of celery, symptoms form on the margins of developing leaf tips
deep within the central growing point. Such symptoms consist of light to dark brown speckling, lesions,
and necrosis. As the celery grows, the damaged tissues turn black and the affected foliage grows up and
out of the inner plant whorl.

c. Tip hooking of cauliflower:They develop necrotic lesions on leaf tips and margins ("tip-burn"). With
ongoing Ca-deficiency necrotic areas and a chlorotic border progress from tips and margins inwards.
Affected leaves are deformed and abraded.
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6. SULPHUR
a. Downward cupping of leaves in tobacco and tea: Sulphur deficiency in tobacco begins as an overall
chlorosis of the foliage. This symptom differs from nitrogen deficiency in the fact that the yellowing
begins in the central foliage and works its way up the plant. Sulphur deficiency is accompanied by a
vibrant and uniform yellowing, while nitrogen deficiency symptoms display a lighter, bleached yellowing
that is more pronounced on the lower leaves.

b. Tea yellow disease: It is characterised by a progressive degeneration of the bush, in which the leaves
become chlorotic, small, uprolled and of stiff texture, and are finally shed. Eventually the bush dies.
Correction measures:
1. Managing sulphur deficiency is commonly made possible through the application of sulphate of
potash (0-0-50) or Sul-Po-Mag (0-0-22).
2. Common fertilizers used for supplying nitrogen and phosphorus contain appreciable amount of
sulphur sufficient to meet the crop requirement. In case of severe deficiency, gypsum is added to
the soil @ 500Kg/ha.
Micronutrients
1. Iron:
a. Ivory white of paddy
The symptoms of iron deficiency are yellowing or chlorosis of the interveinal areas of the emerging leaf.
Later the entire leaf turns yellow, and finally turns white. If the deficiency is severe, the entire plant
becomes chlorotic and dies.
b. Leaf bleaching in sugarcane
Symptoms of Iron deficiency are generally seen in young leaves where pale stripes with scanty chlorophyll
content occur between parallel lines. In advanced stages of deficiency the young leaves turn completely
white, even in the veins. Root growth also becomes restricted.
Correction measures
1. Foliar spray of 0.5% ferrous sulphate along with lime (50% requirement) will remove the deficiency
in the plant and soil. Another way of correcting the deficiency is to apply about 30 kg/ha of iron as
ferrous sulfate to the soil.
2. Chelated iron compounds such as Fe-EDTA, give a very good response in ameliorating
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Fe deficiency.

2. MANGANESE
a. Grey speck also called as grey stripe, grey spot or dry spot:Grey spots of oats is caused by Manganese
deficiency. In oats, Mn deficiency produces a condition called 'grey speck' with occurs in
patches. Oats become pale green and young leaves have spots or lesions of grey/brown necrotic tissue
with orange margins.

b. Pahala blight of sugarcane:Pahala blight or leaf-splitting disease is due to a physiological disturbance
caused by soil conditions. Pahala soils are rich in plant food except phosphates. Plants suffering from
chlorosis show a greater ash and chlorine content. The chlorosis or iron deficiency is similar. The factor
producing chlorosis may be carried in the seed but recovery occurs quickly in good soil. Seed from
blighted
areas
have
low
vitality.
c. Marsh spot of pea
Plants appear pale with interveinal and marginal leaf yellowing, the veins remaining dark green. A
brown spot in
the
centre
of
the pea seed
("marsh
spot").

d. Speckled yellow of sugar beet
Sugar beet is particularly susceptible to manganese deficiency. Deficient plants may show first symptoms
at the 2-leaf stage. Interveinal yellow mottling appears on the older leaves and leaf margins curl inwards
to give a triangular erect leaf. This is known as 'speckled yellows'.

Corrective measures
1. Foliar spray of 0.5% manganous sulphate plus 50% lime requirement is quite effective and it
should be applied in the early stage of the crop.
2. Soil application of 15-30 kg MnSO4 per ha (mixed with sand) is sufficient and Sulphur
fertilization produces a greater efficiency of iron by increasing soil acidity and correcting the
unfavorable environment associated with Pahala blight.
3. COPPER
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A. Exanthema or die back of fruit tree:It is commonly found in citrus, plum, apple and pear.The
symptoms include formation of strong water-shoots bearing large leaves, gummous tissue or the bark and
longitudinal breaks.Fruits become brown, glossy and splitted. Affected shoots loose their leaves and die
back and lateral shoots produce bunchy appearance.
B. Reclamation disease:It is also called as White Tip disease and is found in legumes, cereals, oats and
beet.The tips of leaves become chlorotic followed by a failure of the plants to set seed.It is caused
in plants growing on newly reclaimed land where seed formation is affected.
Correctivemeasures:Foliar spray of 0.5% of CuSO4 is recommended.
4. ZINC
a. Khaira of paddy: The entire older leaves show rusty brown appearance (due to
chlorosis) and
ultimately die.

b. White bud (tip) of maize:Zinc deficiencies are seen in the leaves of the maize plant which has pale
yellow zones which start at the base of the leaves and run up the sides of the midrib while the leaf
margin, tip and the midrib stay green. There may be a hint of red at leaf margins and on the stems of the
plant. These symptoms generally show on older leaves, internode growth is reduced and gives the plant a
stunted or dwarfed appearance.

c. Frenching of citrus: Initially, yellow spots develop between the veins. Leaves become progress evenly
smaller and develop chlorophyll at the basal end of mid rib.

Correct measure
1. A spray solution containing 0.5% zinc sulphate and 0.5% urea is done for emergency recovery
2. If remediation is intended for only the current crop, lower rates of highly available zinc fertilizers (zinc
sulphate) can be used. However, in some cases growers may wish to broadcast higher rates of zinc fertilizer
to supply several crop cycles
5. MOLYBDENUM (Mo)
a. Whiptail of Cauliflower and Brassica
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The symptoms begin as appearance of translucent areas near the midrib which become ivory tinted or
necrotic. The leaf margins become ragged with upward curling. Before the death of the growing point,
the leaf elongates and lamina remains suppressed thus gives a typical whip tail condition.

Corrective measures
 The Mo deficiency can be corrected by soil application of 0.5 to1.0 Kg/ha sodium or ammonium
molybdate or by its foliar spray@ 0.01-0.02% conc.
 Lime application in acidic soils is done to increase the availability of molybdenum. The quantity
of lime is determined by initially measuring the pH of the soil. Alternately, soil application of
Sodium Molybdate (10-15 kg/ha) effectively controls the deficiency symptoms.
6. BORON
a. Heart rot of sugar beet and marigold
Boron deficiency in sugar beets characteristically causes the death of the growing point and the
development of a black heart rot. Before the deficiency has reached this stage, the leaves, which may
have cracked petioles, will have become progressively smaller and somewhat misshapen. After the death
of the growing point, small bunches of leaves develop in the older leaf axils and the crown is very liable to
become hollow and rot.

c. Browning of cauliflower
The deficiency symptoms of boron are externally visible on plants after the curd formation. In early stage,
the water-soaked areas appear on the stem and curd surface. As the plant grows, the stem becomes
hollow with water-soaked tissue covering the internal walls of the cavity. In advanced stage of deficiency,
brown or pink coloured areas are seen on curd surface and therefore, it is also called brown rot or red rot
or browning of the curd.

d. Top sickness of tobaccoa boron deficiency disease of tobacco marked especially by a pale green
colour appearing first in the leaves of the terminal bud and by bases that are paler than the tips
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Corrective measures
 Foliar spray of 0.2% borax acid will be effective for quick recovery. In acid soil, 10- 15 kg borax/ha
is sufficient while larger quantity may be required as netural and alkaline soils.
 Liming of soil should be strictly avoided when boron-containing fertilizers are applied.
REFERENCE
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Intensive agriculture system, while increasing food grain production, has caused second-generation
problems concerning nutrient imbalance. Some, other problems like greater mining of nutrients from
the soil, soil fertility depletion, emerging multiple nutrient deficiencies, secondary and micronutrients,
fall of the water table and deteriorate water quality, decline organic carbon and an overall
deterioration in soil health. In INM, crop yields can be increased while minimizing nutrient losses to the
environment by managing nutrient supply in the root zone within a reasonable range, Soil
physicochemical and biological properties are closely related with SOC and OM, thus, any soil
management practices that enhance soil organic matter, microbial biomass and soil health, for this,
combined use of organic and inorganic nutrient sources might be the right proposition for these soils,
primarily for the improvement of soil health.
The Green Revolution helped to create the “Miracle in India,” with only 2.4 of the world's geographical
land, 4% freshwater of the world are feeding 17 % of the world population. In the past, more than 50 years,
food grain production has increased more than 5 fold from 50.8 Mt in 1950-51 to 284.8 Mt in 2017-18 from an
area 97.3 Mha in 1950-51 to 127.5 Mha in 2017-18 (MoA&FW, 2017-2018). The increased demand of food
grain production up to 2050 about 400 Mt. India’s annual consumption of chemical fertilizers in nutrient terms
(NPK), has increased from 0.7 lakh MT in 1951-52 to 265.9 lakh MT 2017-2018, while per hectare consumption
of chemical fertilizers, which was less than 1 kg/ha in 1951-52 has risen to a level of 145.0 kg/ha in 2017-2018
and Consumption ratio of NPK fertilizers in India is about 6.1:2.5:1 in 2017-2018 for crop production
(Anonymous, 2017-18). But same time fertilizers demand is also increased for achieving food security.
However, excess use of fertilizers which is declined crop productivity, soil health, environmental pollution, a
higher cost of production and lower fertilizers or nutrients use efficiency. In India, farmers mostly the
application of nutrients as a blanket recommendation by broad cost application which will cause many
problems in the soil as well as in food security. Blanket application of fertilizers or nutrients has a lower
nutrients use efficiency, lower productivity, less response to crop, imbalance nutrients availability, multiple
nutrients deficiency, air pollution, lower nutrient transformation especially Nitrogen, phosphorus, and sulfur,
deteriorate the soil quality and soil health. Therefore, all these problems have been arrested by integrated
nutrients management. However, attempts to reduce nutrient losses and improve NUE have met with INM
has success in intensive agricultural areas.
Impact of injudicious uses of Chemical Fertilizers
Intensive agriculture, increasing food production that causes second-generation problems is related to a
nutrient imbalance in Indian soil. Some other problems are mentioned are greater mining of nutrient from the
soil to the extent of 10 Mt every year, depletion of soil fertility, emerging deficiencies of secondary and
micronutrients, decreasing organic carbon content, depletion of the groundwater table and quality of water
and an overall deterioration in soil health.
Integrated nutrients management

543

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

In INM, crop yields can be increased with minimizing the nutrient losses from the soil to the environment by
management of nutrient supply in the root zone within a reasonable range, which has been realizing that
biological potential of crops, matches with high-yielding crop N requirement, and controls minimal nutrient
losses. Nutrient supply and nutrient requirements in high-yielding cropping systems must be matched in
quantity and synchronized in time and space (Chen et al., 2010). In this article, we discuss the principles of
INM and it's important of INM technology for improvement or maintenance of soil health on a large scale in
different crops or cropping systems.
Principles of INM
The overall principle of INM is to maximize the biological potential for improving crop productivity and
resources use efficiency through root zone/rhizosphere management. Plant roots take up nutrients from soils
via the rhizosphere, a narrow zone of the soil that is directly influenced by root growth, root secretions, and
associated soil microorganisms. Therefore, the chemical and biological processes occurring in the rhizosphere
determine the mobilization and acquisition of soil nutrients together with microbial dynamics, and also control
NUE by crops, and thus profoundly influence cropping system productivity and sustainability (Zhang et al.,
2010).

Fig 1. Conceptual model illustrating the principles of Integrated Nutrient Management (INM)

544

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Fig 2. Major components of integrated nutrient management

Goal of INM
Agricultural production in a sustainable manner incorporates the idea that natural resources should be used to
generate in such a way increased output and profitability, especially for marginal and small farmers, without
depleting the natural resource base. In this context, INM maintains soils as storehouses of plant nutrients that
are essential for vegetative growth of a plant. INM’s goal is to integrate all possible natural and man-made
sources of essential plant nutrients, so that crop productivity increases in an efficient and environmentally
benign manner, without forgoing soil productivity of future generations.
Advantages
Escalations the availability of applied as well as native soil nutrients which harmonizes the nutrient demand of
the crop with nutrient supply from native and applied sources. Make available balanced nutrition to crops
with minimizes the antagonistic effects resulting from hidden deficiencies and nutrient imbalance. Improves
and sustains the physical, chemical and biological function of the soil. Diminish the worsening of soil, water,
and ecosystem by endorsing carbon sequestration, reducing nutrient losses to ground and surface water
bodies and the atmosphere.
Role of INM in soil health
Soil physical properties
Soil physical properties are cautiously related with SOC and OM, thus, any soil management practice
that enriches soil organic matter has direct bearing on soil physical properties and microbial biomass, for this,
combined use of organic and inorganic nutrient sources might be the right suggestion for these soils, mainly
for the enhancement of soil physical health. Significant improvement in the soil physical conditions of the soil
was observed by many researchers under the combined application of organic manure and inorganic
fertilizers. The adding of NPK fertilizers along with organic manure, lime and biofertilizers increased SOC, WSA,
moisture-retention capacity, and infiltration rate of the soil while reducing bulk density (Saha et al. 2010).
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Integration of organic either in the form of crop residue, organic manure or amendment has a significant
effect on BD of agricultural soils and soil aggregation, soil structure, soil moisture retention capacity and
infiltration rate (Sharma et al. 2015). Aziz et al., (2015) reported that the SOC, BD, WHC, WSA and fertility
status of the soil improved by the incorporation of organics with inorganic-organic carbon and microbial
biomass carbon increased in the treatments getting an application of organic manures (particularly FYM),
green manure and biofertilizers in aggregation with inorganic fertilizers (Table 1). A buildup of organic carbon
in soil was relatively higher in macro-aggregates compared to micro aggregates (Bhattacharyya et al., 2007).
Table 1. Effect of integrated nutrient management on soil physical, chemical, and biological properties
Crop/cropping
INM on soil health
References
system
The response of INM on soil physical
Soybean
Significantly decreased in bulk density properties
Aziz et al. 2015
Maize
Significantly improved total porosity, HC, soil
Nwite et. al.2014
moisture content
Wheat
RDF + FYM @ 5 ton ha-1 significantly reduced BD
Kusro et. al.2014
Rice–Wheat
Increased MWD, total porosity, WHC
Bhattacharyya et. al. 2007
Wheat-Maize
Soybean
Wheat
Rice-Rice
Wheat-Maize
Rice-Barley
Maize

The response of INM on soil chemical
Significantly increased SOC and TN, enzymatic
activities
RDF with biofertilizers resulted improve productivity,
soil fertility, and nutrient balance
Increase the availability of OC, NPK
Significantly increased in NUE and SOM
The response of INM on soil biological
Significantly increased enzymatic activities
Significant improvement in enzymatic activity
RDF + VC enhance NPK availability and microbial
activity

Liang et. al. 2014
Gharpinde, et. al. 2014
Jat et al. 2013
Xu et al. 2008
Liang et. al. 2014
Liang et .al. 2003
Kannan et. al.2013

Soil chemical properties
Soil organic carbon has enhanced with application of organic manure with RDF, this combination
significantly influenced crop growth, development, and productivity (Jat et al. 2013). Most of the research
reported that INM enhances yield potential of crops over and above achievable yield with recommended
fertilizers (Table 1), and well synchrony of N needs in crop due to slower mineralization of organics, decline N
losses via denitrification and NO3- leaching, improved nutrient use efficiency and regaining by crops and
improve soil health and productivity, and hence could sustain high crop yields in many cropping systems
confirming long term sustainability of the system (Sharma, et al. 2013). The judicious application of mineral
fertilizers and organic manure along with biofertilizers and micronutrients gave maximum available NPK in the
soil as compared to other treatment combinations (Jat et al. 2013). According to Kusro, 2014 stated that the
organic carbon, mineralisable N and NH4 +-N showed a statistically significant increase over control (Table 1).
The application of NPK + FYM had no significant effect over NPK in the RW cropping system, whereas in the
RWM, RPM, RRM, and RC cropping systems NPK + FYM significantly increased N uptake (Sharma and Sharma,
2004).

546

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Soil biological properties
Soils containing several aerobic and facultative organisms which play an important role in nutrients
transformation, decomposition of organic materials and microbial manipulation of microenvironments in the
soils. Organic matter acts as a storehouse of several essential nutrients especially nitrogen, phosphorus, and
sulfur. The decomposition of organic matter is largely by enzymatic process and facilitated by extracellular
hydrolytic enzymes produced by soil microorganisms (Bacteria, Fungi, and Actinomycetes). The important
enzymes in the soil are mainly amylase, arylsulfatase, cellulase, chitinase, dehydrogenase, phosphatase, and
urease which are released from plants, animals, organic compounds, and microorganisms and soils (Gupta et
al. 1993). All these organic acid and enzymes are played a vital role in soil biological processes and improve
soil health. The integrated nutrients management practice in the wheat-maize cropping system has
significantly increased enzymatic activities in soil (Liang et. al. 2014) (Table 1). A similar result is also reported
by (Kannan et. al. 2013; Liang et.al. 2003).
CONCLUSION
This article paper emphasized the role and importance of an integrated nutrient management system as a
management strategy that can bring sustainability in crop production in different crops or cropping systems
sustainably for improving soil health without any detrimental effect on soil sustainability. The INM treatment
over inorganic alone, organic alone, and control treatments was positive effect on soil physicochemical and
biological properties for improving soil structure, total soil porosity, bulk density, infiltration rate, water
holding capacity, higher nutrients availability, regulate soil pH, CEC, buffering capacity of soil, microbial
population, and its diversity. All these soil physicochemical and biological parameters will improve for better
soil health.
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INTRODUCTION
India enjoys a unique distinction of being the only country in the world producing all the varieties of
natural silk, viz., Mulberry, Eri, Tasar, Oak tasar, and Muga. Among these commercially exploited. India
enjoys a unique distinction of being the only country in the world producing all the varieties of natural
silk, viz., Mulberry, Eri, Tasar, Oak tasar, and Muga. Among these commercially exploited
India enjoys a unique distinction of being the only country in the world producing all the varieties
of natural silk, viz., Mulberry, Eri, Tasar, Oak tasar, and Muga. Among these commercially exploited
silkworms, eri silkworm is completely domesticated multi voltine, poly-phagous species under nonmulberry sector which is reared through out the year. Silk is the queen of textiles industry spells luxury,
elegance, class and comfort.Eri silkworm (Samia ricinii) is one of the important non‐mulberry silk
produced primarily in north‐east India. Neelu Nangia et al. (2000) reported the host plant preference of
eri silkworm in the order of merit, viz., castor > tapioca > papaya > barkesseru > gulancha. Castor and
tapioca are the two most important host plants for eri silkworm though there are certain perennial tree
species like kesseru and payam in north east states may serve to provide supplementary food in the off
season. Eri silkworm is polyphagous insect. Eri silk has always known as ‘Ahimsa silk’ because there is no
need to kill the pupa for getting silk. Eri silk is a staple fibre, darker and heavier than other silks. Eri silk
blends well with cotton, wool, jute or mulberry silk to create a new range of fabrics which is in great
demand. Therefore, eri culture was introduced in many states outside north‐east India, wherever the host
plants are being cultivated on large tracts of land, in order to not only increase eri silk production but also
to improve the economic status of the marginal farmers growing the host plant (Suryanarayana et al.,
2003).
Lifecycle
Eggs: Freshly eggs are yellowing in colour after few second it is turning in milky white in colour. Before
hatching eggs are blackish in colour. Eggs hatch in 8 to 11 days. Length of eggs an average of
1.29±0.05mm whereas, the breadth an average of 1.19±0.05mm.
Larva: Larva is passing through four moulting and five instar. Fifth instar larva white in colour and covered
with white powdery substance. Larval period is 22 to 25 days. The fifth instar larva length an average
58.45±1.19mm whereas, the breadth an average 11.93±0.36mm.
Pupa: Pupation take place inside protective cocoon made up of silk thread which is called as “silk shell”.
Pupa is brick red in colour. It was obtect type. Pupal period is 15 to 18 days. The length an average of
24.08±1.06mm while, breadth an average of 11.51±0.73mm.
Adult: The adult moths were stout, brownish or blackish in colour and covered with white scales. The
male moth was smaller while, the female moth was having a larger abdomen. Adult live 7 to 9 days. The
wing span an average of 12.52±0.27cm in female while, an average of 10.90±0.42cm in male.
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Larval Stage
Pupal Stage
Adult Stage
Fig.1: Different life stages of Eri silkworm, Samia ricinii

Properties of the silk:
 Silk contains 70-75% fibroin and 25-30% sericin protein.
 Natural colour of Eri, brick red or creamy white or light brown.
 Silk has all desirable qualities of textile fibres, viz. strength, elasticity, softness, coolness, and
affinity to dyes.
 Silk fibre can elongate 20% of original length before breaking.
 Density is 1.3-1.37g/cm3.
 Natural silk is hygroscopic and gains moisture up to 11%.
 Silk is poor conductor of heat and electricity. However, under friction, it produces static electricity.
Silk is sensitive to light and UV- rays.
 Silk fibre can be heated to higher temperature without damage. It becomes pale yellow at 110 ºC
in 15 minutes and disintegrates at 165 ºC.
Use of silk: Silk is used in the manufacture of following articles:
 Garments in various weaves like plain, crepe, georgette and velvet.
 Knitted goods such as vests, gloves, socks, stockings. ™
 Silk is dyed and printed to prepare ornamented fabrics for saries, ghagras, lehengas and dupattas.
™
 Jackets, shawls and wrappers. ™
 Caps, handkerchiefs, scarves, dhotis, turbans. ™
 Quilts, bedcovers, cushions, table-cloths and curtains generally from Erisilk or spun silk. ™
 Parachutes and parachute cords. ™
 Fishing lines. ™
 Sieve for flour mills. ™
 Insulation coil for electric and telephone wire. ™
 Tyres of racing cars. ™
 Artillery gunpowder. ™
 Surgical sutures.
Diseases and Pests of Silkworms:
Diseases:
1) Pebrine: Pebrine is also known as pepper disease or corpuscle disease. The disease is caused by a
sporozoan, Nosema bombycis (family Nosematidae). The main source of infection is food
contaminated with spores. The larva shows black spots. They may become sluggish and dull, and the
cuticle gets wrinkled. Pupa may show dark spots. Moths emerging from pebrinized cocoons have
deformed wings and distorted antennae.
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2) Flacherie: Flacherie is a common term to denote bacterial diseases. Bacterial diseases infected larva
become diarrhoea, vomiting, shrinkage of larval body. Bad odour from infected larvae. Later on
infected larvae was dying.
3) Grasserie: The disease is also known as Jaundice or Nuclear Polyhedrosis. The infected larvae lose
appetite, become inactive, membranes become swollen, skin becomes tender and secretion leaks out
from skin. The larvae finally die.
4) Muscardine: It is of 3 typesi) White Muscardine: It is caused by the fungus, Beuveria bassiana. The larva loses
appetite, body loses elasticity and they cease to move and finally die. Larvae covered
with white fungus and it’s become hard.
ii) Green Muscardine: It is caused by Metarrhizium anisopliae. The larva loses appetite,
appears yellowish, becomes feeble and dies. Larvae covered with green fungus and it’s
become hard.
iii) Yellow Muscardine: It is caused by Isaria farinosa. Many small black specks appear on
the skin. Larvae lose appetite and dies.
Pests:
1) Uzi fly: Tricholyga bombycis, a dipteran fly of the family tachinidae, commonly known as Uzi fly. It
is a serious pest of silkworm larvae and pupae. It parasitizes Mulberry and Tasar silkworm.
2) Dermestid beetles: These insects belong to the order Coleoptera, family dermestidae. The larvae
bore inside the cocoon and eat the pupa. These pests cause great damage and economical loss, as
the damaged cocoons cannot be reeled.
3) In addition, ants, lizards, birds, rats and squirrel also cause considerable damage to silkworm
larvae as well as the cocoons.
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INTRODUCTION
The tobacco caterpillar, S. litura, is one of the most important insect pests of agricultural crops in the
Asian tropics. It is widely distributed throughout tropical and temperate Asia, Australasia and the Pacific
Islands. Both S. litura and S. littoralis are totally polyphagous and therefore have huge potential to invade
new areas and/or to adapt to new climatic and/or ecological situations. The Spodoptera group consists of
closely related species with similar ecology that are difficult to identify to species level.
Biology and Ecology
S. litura eggs are laid in clusters of several hundreds, usually on the upper surface of the leaves. Fecundity
varies from 2000 to 2600 eggs, and oviposition days vary from 6 to 8 days. The developmental thresholds
and thermal requirements for different stages of S. litura are 64 day degrees above threshold 8°C, from
oviposition to egg hatch, the larval period required 303 degree days and the pupal stage 155 degree days
above a 10°C threshold. The response of various stages of S. litura to temperatures under constant
laboratory conditions was similar to that under field conditions. The upper development threshold
temperature for all stages was 37°C, and 40°C was lethal.
Description
Larva: Pale greenish with dark marking. Adult: Forewings are brown colour with wavy white marking,
Hind wings are white colour with a brown patch along the margin.
Nature of damage:
Freshly hatched larvae feed gregariously, scraping the chlorophyll, soon disperse. Sometimes the feeding
is so heavy that only petioles and branches are left behind.In light soil, caterpillar bores into the pods.

Management Practices
Cultural practice:

Resistant varieties- Phule Unap (JL 286), RHRG-6021, GG 16 (JSP 39), ICGV 86590,GG 14 (JSP 28),Co
(GN) 5, Abhaya (TPT 25),Vasundhara (Dh 101), HNG-123.

Collection of egg masses/early instars larvae from trap crops.

Install light trap.

Use pheromone traps (5/ha) to monitor moth population.

Install 10-12 bird perches per ha.

Deep summer ploughing.
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Early sowing to escape insect pest damage.
Intercrop lab lab with groundnut 1:4 ratio
Irrigate once to avoid prolonged mid-season drought
Planting castor or sunflower plants as trap crop for egg laying and destroying eggs or 1st stage larvae
help in reducing the incidence.
The sunflower act as bird perches as well.

Biological control:

Conserve the natural bio control population of spiders, long horned grasshoppers, praying mantis,
robber fly, ants, green lace wing, damsel flies/dragon flies, flower bugs, shield bugs, lady bird beetles,
ground beetle, predatory cricket, earwig, braconids, trichogrammatids.

Release of Telenomus remus @ 50000/ha. 4 times (7-10 days interval) based on pheromone trap
catching.

Release Trichogramma chilonis @ 50000/ha. 2 times (7-10 days interval) based on pheromone trap
observation.

Release of Bracon hebetor @ 5000/ha. two times at 7-10 days interval .

Release larval parasitoid Apanteles africanus @ 5000/ha.
Chemical control
Foliar spray:
Methomyl 40% SP@750-850ml/ha in 500 lit of water (300-340ml/acre in 200 lit of water) or
Thiamethoxam 12.6% + Lambda cyhalothrin 9.5%ZC@150ml/ha in 500 lit of water (60ml/acre in 200 lit of
water)
REFERENCES
1. Ranga Rao GV, Shanower TG, 1988. A survey of groundnut insect pests in Andhra Pradesh, post rainy season, 1987-1988.
Int. Arachis Newsletter, 4:8-10.
2. Brown ES, Dewhurst CF, 1975. The genus Spodoptera (Lepidoptera, Noctuidae) in Africa and the Near East. Bulletin of
Entomological Research, 65(2):221-262.
3. Feakin SD, 1973. Pest control in groundnuts. PANS Manual No. 2. London, UK: ODA.
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GARLIC: Processing and Value-added Products
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INTRODUCTION
Garlic grows underground in the form of a bulb. (Its long green shoots produce flower stalks
called scapes, which can be eaten.) Covered in an inedible papery skin, the bulb, or head as it is more often
referred to, is comprised of individual sections called cloves, and there can be anywhere from 10 to 20
cloves per head. These cloves are themselves enclosed in a paper like skin, which needs to be removed, and
the pale yellowish flesh within is the part of the garlic that is used in cooking and can be cut in a variety of
ways.
Garlic, which is inexpensive, is generally used as a flavouring ingredient in recipes rather than as the
main ingredient itself. An exception to this is roasted garlic, which can be eaten as a spread or condiment.
Garlic is also minced and used as a flavouring in sausages, meatballs, and other ground meat preparations.
The entire head of garlic can be roasted whole and the tender cloves used as a spread or added to a soup or
sauce.
Cooking
Before adding garlic to a recipe, the papery skin needs to be removed. There are several tricks to
accomplish this task, the simplest being to gently press down on the clove with the flat side of a large knife;
the skin should easily peel off. Once you have the bare clove, you will need to slice, chop, mince,
grate, press, or crush the garlic.
Taste
When eaten raw, garlic has a powerful, pungent flavour. For that reason, it's customary to cook it in
some way before serving it, which mellows the flavour considerably. Roasting garlic changes the flavour and
texture significantly, resulting in creamy cloves with a nutty, mild taste.
Storage
Whole heads of garlic should be kept unpeeled, placed in an open container (like a garlic keeper, a
miniature ceramic pot with holes for air circulation), and kept away from other foods in a cool, dry place.
When stored this way, garlic will keep for up to three months. The jars of garlic in oil should be placed in the
refrigerator and will last around three months.
Nutrition and Benefits
Before garlic became a prominent ingredient, it was used for its medicinal properties for thousands
of years to both treat and prevent illness. Garlic may be beneficial to our cardiovascular system by reducing
blood pressure and lowering levels of LDL, the "bad" cholesterol. It is known to contain antioxidants that
can help protect against cell damage and aging, which may reduce the risk of Alzheimer's disease and
dementia. Garlic has also shown to help prevent and reduce the severity of the common cold and the flu.
Processing of Garlic
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By taking a few simple additional steps, they can turn their harvested garlic from a simple food
item to valuable products that can bring top dollar from consumers and double, even triple profits.
Variousmethods have been standardized to process garlic into differentproducts such as garlic paste,
extract, oil, pickle and dehydrated products etc.
Garlic Powder
The removal of water from garlic results in a substantial reduction in bulk,
enabling savings in storage space and reducing the weight to be transported.
Garlic is dried to mainly produce slices, cubes, chunks and powder. Dried garlic
has many uses in restaurants, hotels, and in other eating establishments and in
the home. Also it is used in the flavouring of tomato products, canned soups,
meat products such as sausage, hamburger, and salami, as well as in certain
salad dressings. As a medicine it is used to form tablets.

Figure 1: Garlic Powder Manufacturing Process

Garlic Paste
The garlic and ginger is procured from the farm. Then, wash them
with water jet pressure to clean up any foreign material. Additionally, remove
the skin of the ginger and garlic by skin peeling machine. Then put the product
in the fruit mill/crusher machine. Put the output of the fruit mill machine to
pulpier machine to further getting the fine paste. Finally, put the output in the
stainless-steel tank for mixing the preservative. Then, you have to transfer the
product to the pouch packing machine for packing in a customized
denomination. The quality of ginger garlic pastes highly depends on the
quality of raw ginger and garlic. Sourcing the high-quality raw material is the major aspect in getting highquality ginger garlic paste as finished product.

Figure 2: Garlic Paste Manufacturing Process
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Garlic Oil
Garlic oil is derived by steaming crushed garlic and capturing the
resultant oil released. The yield of garlic oil is around 0.46-0.57% on
moisture free basis, and it makes it quieten expensive. The major
component of distilled oil of garlic is diallyl disulphide. Vegetable oil is
usually added to the garlic oil to make capsules of garlic oil. It has a
strong smell of garlic and is also used as a food-flavouring agent.

Figure3. Garlic Oil Manufacturing Process

Peeled Garlic
Garlic bulbs are broken into individual cloves by passing them between rubbercovered rollers which exert pressure to crack the bulbs without curding the
cloves. The loose ‘papery shell” is removed by screening and aspiration. The
cloves are then sliced/peeled to
form peeled garlic.

Figure 4: Peeled Garlic Manufacturing Process
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Macerate of Garlic
It is a product formed when garlic is chopped or macerated with salad oils or other
edible oils. Macerate of garlic is a rich source of naturally formed garlic derived
compounds having the scientific names ajoene, methyl ajoene, and dithiins. These
products are stable enough to be stored at room temperature for more than a year.

Garlic Pesto Sauce
Freshly made garlic pesto sauce is another simple to make, easy to sell food
product. A California grower makes it fresh every week, using the garlic and herbs
grown in her market garden. She distributes it to food stores in the San Francisco
area, and direct to consumers at two area farmer’s markets. Gourmet cooks love
it, and are willing to pay a premium price for convenience.

Pickled Garlic
Americans have a long way to go before they catch up to the pickled garlic
consumption of Koreans, currently about 60 pounds a year. This is a great way to
use the small cloves that may not have sold fresh, as their smaller size allows the
flavour of your pickling solution to be fully absorbed in each clove.

Garlic Vinegars
Flavoured vinegars are hot. You’ll see trendy chefs on all the Food TV
shows using their favourite vinegar, and of course, in all the cooking
magazines. But have you priced them? Champagne is cheaper! That’s why
it makes sense for garlic growers to make a few bottles of this gourmet
product, using a few simple ingredients, and put them alongside your
gourmet garlic bulbs at the next farmer’s market.
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Garlic Jelly
At first, most folks are hesitant to try garlic jelly. That’s why you must do samples with crackers at the
farmer market. Once they try this unique combination of “sweet and
heat,” it’s love at first bite, and most will want to take a jar home with
them. At the garlicstore.com, their garlic-pepper jelly is one of the top
three best-sellers.

Garlic Insecticide
Researchers have found that garlic can provide an effective, safe and cheap
insecticide. Studies indicate that a basic garlic spray can kill up to 95% of
common pests such as crickets, onion fly larvae, houseflies, mosquitoes,
pea weevils and slugs. The active ingredient, allicin, stops protein synthesis
in many bugs, which quickly kills them. It’s simple, easy and inexpensive to
make and non-toxic. Profit margins on this are huge – as much 800%.

CONCLUSION
Value addition through processing of the bulbs in the form of dehydrated flakes, dehydrated
powder, paste, etc. will be instrumental in substantially expanding the domestic market and export
basket of garlic and its derivative products. It will also offer better prices to growers and assured quality
supply of Low Volume – high Nutrition containing processed food to consumers. The integrated approach
will uplift processing industry by offering vast opportunities for employment generation in processing
sector.These are just a few of the dozens of garlic-based value-added products that you can make from
garlic that can double or triple your profits, as the markups are so high.
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INTRODUCTION
Groundwater pollution is defined as the artificially induced degradation of natural groundwater
activity. Pollution can impair the use of water and can create hazards to public health through toxicity or
the spread of disease. In contrast with surface water pollution, subsurface pollution is difficult to detect
and control, may persists for decades.
Most human activities whether domestic, agricultural or industrial have an impact on water and the
ecosystems. Water pollution, a major global environmental issue, has also assumed a serious threat to
sustainable development in India. World Health Organization statistics indicate that half of India's
morbidity is water related. About 70% of India’s surface water resources and a growing percentage of its
groundwater reserves are contaminated by biological, toxic, organic and inorganic pollutants due to
mismanaged disposal of industrial effluents, domestic wastes and agricultural pollutants.
Although global attention has focused primarily on water quantity, water-use efficiency and allocation
issues, poor wastewater management has created serious water-quality problems in many parts of the
world, worsening the water crisis. Global water scarcity is caused not only by the physical scarcity of the
resource but also by the progressive deterioration of water quality in many countries, reducing the
quantity of water that is safe to use.
 Relation between agriculture and groundwater pollution
Agricultural systems have expanded and intensified in response to the ever-increasing demand for food &
to feed the increasing population. Intensification of agricultural activities with increasing use of fertilizers
and pesticides and allied livestock activities has an adverse impact on water quality. The main agricultural
water pollutants are nitrates, phosphorus, and pesticides. Rising nitrate concentrations threaten the
quality of drinking water, while high pesticide use contributes substantially to indirect emissions of toxic
substances. Increasing levels of nitrates and phosphorus in surface waters reduce their ability to support
plant and animal life. Since, agricultural pollution occurs over a wide area and its sources are diffuse and
difficult to identify, it becomes difficult to control the agricultural water pollution.
 Groundwater pollution due to agricultural activities
1) Fertilizer contamination in Groundwater: Excessive use of nitrogenous fertilizers in agriculture has been one of the primary sources of high nitrate
in groundwater. Apart from nitrate, nitrogen is applied in ammonium (NH4+) and amide (NH2-) forms,
which generates nitrate in soil system through mineralization, which is fairly rapid in tropical and
subtropical soils.
Due to its high solubility in water and low retention by soil particles, nitrate is prone to leaching to the
subsoil layers and ultimately to the groundwater, if not taken up by plants or denitrified to N 2O and N2.
The rate of leaching is governed by the soil properties and amount of water present in the soil system.
The arrival of nitrate to groundwater can be enhanced by shallow groundwater table; excessive
application of nitrogenous fertilizers, manures and irrigation; and abundant rainfall.
 Health Hazards
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If NO3- rich Groundwater pumped out for drinking containing >50 mg lit -1 NO3- then it causes several
health disorders like
 Methemoglobinemia
 Goitre
 Hyper tension
 Gastric cancer
 Birth malformation

Fig: Blue-baby syndrome

2) Fluoride Contamination in Groundwater: The occurrence of the fluoride in groundwater is predominantly geogenic. Fluoride enrichment in
groundwater takes place mainly through leaching and weathering of the Fluoride bearing minerals
present in the rocks and sediments which depends on several factors such as the origin of water,
composition of water bearing medium, the length of time the water has been in contact with the
medium, the temperature and pressure conditions, ion-exchange, rate of recharge and discharge etc. The
important fluoride-bearing minerals are; fluorite (fluorspar), fluorapatite, cryolite, biotite, muscovite,
lepidolite, tourmaline, hornblende series minerals, glaucophane- riebeckite etc. Besides these, there are
anthropogenic source of fluoride also, like phosphatic fertilizer, cow dung and urban waste etc.
 Health Hazards
Low level fluoride is required by human system as it is helpful in preventing dental carries, while
consumption of high concentrations of fluoride can lead to serious health issues. The long exposures and
use of ground water having high fluoride in excess of 1.5 mg/l results in Fluorosis, the types of fluorosis
are dental, skeletal as well as non-skeletal type.

Fig: Skeletal Fluorosis
3) Pesticide Contamination in Groundwater: -

Fig: Dental Fluorosis
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The pesticides belong to a category of chemicals used worldwide to control weeds, pests and diseases in
crops. Pesticides cause serious health hazards to living systems because of their rapid fat solubility and
bioaccumulation in non-target organisms. If these products enter the water system, they may reach nontarget animals and pose a hazard to the lives of other animals (including humans and domestic animals)
and non-target plants.
Runoff of pesticides may leach into groundwater causing human health problems from contaminated
water wells. Pesticide concentrations found in groundwater are typically low, and often the regulatory
human health-based limits exceeded are also very low. The organophosphorus insecticide
monocrotophos (MCP) appears to be one of a few hazardous, persistent, soluble and mobile (it does
not bind with minerals in soils) pesticides able to reach a drinking-water source. In general, more
pesticide compounds are being detected as groundwater quality monitoring programs have become
more extensive; however, much less monitoring has been conducted in developing countries due to the
high analysis cost.
 Health Hazards
When pesticides are found in water supplies, they normally are not present in high enough
concentrations to cause acute health effects such as chemical burns, nausea, or convulsions. Instead, they
typically occur in trace levels, and the concern is primarily for their potential for causing chronic health
problems. To estimate chronic toxicity, laboratory animals are exposed to lower than lethal
concentrations for extended periods of time. Measurements are made of the incidence of cancer, birth
defects, genetic mutations, or other problems such as damage to the liver or central nervous system.
4) Groundwater Pollution due to Irrigation Management Practices: a) Salinity Problem: Salinity is a measure of the amount of dissolved particles and ions in water It is usually expressed as
Total Dissolved Solids (TDS) – i.e. milligrams dissolved solids per liter of water, but use of chloride
content (mg/l) or the electrical conductivity (EC, in μS/cm) is also widespread in expressing salinity. The
main contributors to water are: chloride (Cl-), sodium (Na+), nitrate (NO3-), calcium (Ca+2), magnesium
(Mg+2), bicarbonate (HCO3-), and sulfate (SO42-). Groundwater contains naturally-occurring salts from
dissolving rocks and organic material. Some rocks dissolve very easily; groundwater in these areas can
naturally be very high in salinity. In some coastal areas under favorable hydrogeological conditions,
groundwater overdraft (over pumping) has caused the natural groundwater gradient to reverse and has
allowed seawater to intrude coastal aquifers that thereby increase overall salinity of the area.
 Health Hazards
High concentrations of chloride (a major constituent of total dissolved solids) can make water unfit for
human consumption and for many industrial uses, but the human health-related problems have not
been critically observed yet. However, high concentrations of sodium ion can contribute to certain
heart disease or high blood pressure, particularly in susceptible individuals.
b) Arsenic in Groundwater: Occurrence of Arsenic in groundwater is of major concern. During the last few years, the groundwater
in the Gangetic alluvial zones of West Bengal (covering 38,865 sq. km area) is affected by arsenic
contamination leading to arsenic – related health hazards for millions (9 – 10 millions) of people (Das et
al., 1995; Mitra et al., 2002; Sanyal and Dhillon, 2005) and about 42.7 million people are in danger . The
problem seems to be facilitated by large- scale withdraw of groundwater for agricultural irrigation
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during the lean period of January to April when the groundwater recharge is at its minimum. (Mandal
et al., 1996; Sanyal, 2005).
Arsenic-containing groundwater in Ganga-Brahmaputra River basin is hosted bythe sediments
deposited by the rivers during the late Quaternary or Holocene age (< 12 thousand years). Arsenic
released during the weathering of sulphide minerals is generally adsorbed onto the surface of iron oxyhydroxides, which under reducing conditions undergoes dissolution, releasing arsenic in aqueous phase
through biogeochemical interactions. Most environmental arsenic problems, recognized so far, are the
result of mobilization under naturalconditions.
 Health Hazards
Human system is sensitive to arsenic. Animals are not as sensitive to arsenic as humans, owing to
differences in gastrointestinal absorption. The excess arsenic may cause sufficient damage to human
health like
 Cancer like skin, liver, lung, kidney and bladder.
 Respiratory distress.
 Cardiac arrhythmias.
 Anemia and leucopenia.
 Hyperkeratosis.
 Warts on palms and soles.
 Conjunctivitis.
 Hyperpigmentation
Fig: Skin Cancer
 Drinking water quality standards
PARAMETERS AND POLLUTANTS

Nitrate (mg lit-1)
Arsenic (mg lit-1)
Fluoride (mg lit-1)
Chloride (mg lit-1)

DRINKING WATER QUALITY
STANDARDS BY BIS & WHO
BIS (2012)
WHO (2011)
ACCEPTABLE
GUIDELINE
LIMIT
VALUE
45
50
0.01
0.01
1.0
1.5
250
250

 Remedial measures for groundwater pollution
a) Several technological interventions like optimizing time, methods and doses of fertilizer
application have been developed to reduce the losses of applied fertilizers and increase nutrient
use efficiency (NUE). The improved management practices of applying fertilizers that matches
crop needs and soil fertility status can significantly reduce the water pollution resulting from
fertilizer leaching to the groundwater. Further, adoption of controlled, delayed and slow-release
fertilizers can minimize the nutrient loss through leaching. Bio-inhibitors are also available to
inhibit the microbial processes that can reduce the N loss and increase and NUE.
b) To reduce the indiscriminate use of pesticides, crop-specific management practices have been
developed to control pests. Besides, adoption of suitable soil and water conservation measures
can reduce pesticides load in water bodies.
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Reduced application of pesticides, bans on certain active ingredients, revised pesticide
registration criteria, training and licensing of individuals that apply pesticides, reduction of dose and
improved scheduling of pesticide application to more effectively meet crop needs and to reduce
preventative spraying, testing and approval of spraying apparatus, promotion of the use of
mechanical and biological alternatives to pesticides are some practices that need to be
standardized.
c) Besides this, there are other measures like
 Least dependability of irrigation water
 Promotion of Micro-irrigation system
 Avoidance of overflow, flooding of irrigation water
 Optimum, judicious application & need based use of water
 Rainwater harvesting and adoption of different conservation practices
CONCLUSION
The possible sources of contamination of ground water are either geogenic anthropogenic in nature.
Anthropogenic contamination of ground water is due to industrial discharges, landfills, diffused sources of
pollution like fertilizers, manures and pesticides from agricultural fields etc. Apart from this, faulty
irrigation practices are important factor from crop production point of view. When Geogenic sources are
perturbated by crop production-led interventions, and then, causes severe distress in humans and
environment. Adoption of crop management practices with special emphasis on rational N management,
optimal pesticide use, judicious irrigation management are some of the strategies of preventing crop
production-led contaminant load in ground water.
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INTRODUCTION
Removal of stamens or anthers or killing of pollen grains of a flower without affecting in any way
of female reproductive organs is known as emasculation. The purpose of emasculation is to prevent selffertilization in the flowers of the line to use as the female parent. In species with relatively larger flowers,
hand Emasculation may be adequate in most hybridization programs. But in species with small flowers
hand emasculation is generally difficult. Emasculation is performed by plant breeders in bisexual flowers
to obtain the desired variety of a plant by crossing a particular plant with the desired pollen grain.
To remove the anthers, the flowers are bagged before they open. This process ensures that the
flower is pollinated by pollen grains obtained from desirable varieties.

TYPES OF EMASCULATION
Hand emasculation
In this method stamens or anthers are removed with the help of forceps. Emasculation is done
before the anthers are mature and the stigma has become receptive, this process minimizes accidental
self-pollination. Emasculation is done in the evening between 4 and 6 p.m., one day before anthers of the
flower are expected to mature and stigma is likely to become fully receptive. Therefore, the flowers
selected for emasculation are those that are likely to open the next morning.

Before Emasculation
After Emasculation
Fig. 1: Male and female part of pea flower
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Fig. 2 Hand emasculation and pollination in cotton

Fig. 3 Hand Emasculation in mustardSUCTION METHOD
This emasculation method is Useful in small flower species. In this method a rubber tube attached
to a suction hose is used to suck the anthers the tube is also passed over the stigmas to suck any pollen
grains present on their surface.
HOT WATER EMASCULATION –
In this method of emasculation treatment with water at 42-480c for 10 min is suitable for
sorghum. In this method generally hot water is carried in thermos flasks and the whole spike is immersed
in the water.
ALCOHOL TREATMENTAlcohol Treatment is better emasculation method than the suction method. In Lucerne ,
immersion of the inflorescence in 57 percent alcohol for 10 seconds .The Selfing percentage in this
method was only 0.89.
COLD TREATMENTBy cold treatment pollen grains kills without damaging gynoecium. In case of rice, cold water at 00
6 c kills pollen grains. In Wheat plants at 0-20c for 15-24 hours kills the pollen grains.
GENETIC EMASCULATIONMale sterility and self-incompatibility method used as a genetic emasculation.
Inability of a plant with functional pollen to set seeds when self-pollinated is called self-incompatibility. It
is of two types.
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(1) Gametophytic system (2) Sporophytic system.
Self-incompatibility provides a way for hybrid seed production without emasculation. selfincompatibility has been utilized for production of commercial hybrids in brassica and sunflower.
Male sterility is characterized by nonfunctional pollen grains, while female gametes function normally.
In crop plants , three types of male sterility (1) Genetic (2) Cytoplasmic
(3) Cytoplasmic genetic.
CHEMICAL EMASCULATIONGA3, Hybrex, sodium methyl arsenate and many chemicals induce artificial, male sterility. These
chemicals are called chemical hybridizing agents.
CONCLUSIONIn conclusion emasculation and pollination are an important technique which will determine the
success rate of crossed seed set. Pollination is the process by which pollen is transferred from the
anther to the stigma of the plant, thereby enabling fertilization and reproduction.
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Biosensors for detection of plant pathogen
Article id: 23175
S. Vignesh
Ph.D. Research scholar (Plant Pathology) TNAU, Coimbatore
INTRODUCTION:
Pathogens have been recognized as one of the major factors causing a reduction in profitable food
production. Food losses due to crop infections from pathogens such as bacteria, viruses and fungi are
persistent issues in agriculture. The conventional methods of detecting pathogens are time-consuming
and expensive for the farmers in rural areas. The biosensors that have been developed for the detection
of biological hazards in food and agricultural sectors.

What is Biosensor?
 A biosensor is an analytical device, used for the detection of a chemical substance, that combines a
biological component with a physicochemical detector.
 Biosensor could be defined as an analytical device that produces a quantifiable signal proportional
to the concentration of an analyte (i.e., pathogen or its cellular component or toxin molecule).

Objectives:
To ensure agricultural sustainability, advanced disease detection and prevention in crops.
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Components of Biosensor:
There are two main components in Biosensor. They are,
1. Biological Component
2. Physical Component
 Analyte: A substance of interest that needs detection.
 Bio-receptor: A molecule that specifically recognizes the analyte is known as a bio-receptor. The
process of signal generation upon interaction of the bio-receptor with the analyte is termed biorecognition.
 Transducer: In a biosensor the role of the transducer is to convert the bio-recognition event into a
measurable signal. This process of energy conversion is known as signalization
 Electronics: This is the part of a biosensor that performs signal conditioning such as amplification
and conversion of signals from analogue into the digital form.
 Display: The output signal on the display can be numeric, graphic, tabular or an image, depending
on the requirements of the end user.


Characteristics of Biosensor:
 Selectivity is the ability of a bio-receptor to detect a specific analyte in a sample containing other
admixtures and contaminants.
 Reproducibility is the ability of the biosensor to generate identical responses for a duplicated
experimental set-up.
 Stability is the degree of susceptibility to ambient disturbances in and around the biosensing
system.
 Sensitivity: The minimum amount of analyte that can be detected by a biosensor defines its limit
of detection (LOD) or sensitivity.
Types of Biosensor:
 Amperometric Biosensor
 Electrochemical Biosensor
 Optical Biosensor
 Calorimetric Biosensor
 Potentiometric Biosensor
 Immuno Biosensor
 Piezoelectric Biosensor
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Principle:
The coupling of specific antibody with a transducer, which converts the binding event (the specific
binding of antibody modified on the biosensor with the antigen, e.g., pathogen of interest) to a signal that
can be analyzed.

Application:
Antibody-based biosensors for detection of plant pathogens such as
1. Cowpea mosaic virus,
2. Tobacco mosaic virus,
3. Lettuce mosaic virus,
4. Fusarium culmorum,
5. Puccinia striiformis,
6. Phytophthora infestans,
7. Orchid viruses and
8. Aspergillus niger
Advantages:
 Bacteriophage as the recognition element for biosensors are its high selectivity and low cost of
the phage.
 Compared to the antibody-based sensor, bacteriophage-based sensors are more thermostable
which allows the detection in different temperature ranges and longer shelf life.
 Bacteriophage-based biosensors are also capable of differentiating the live and dead bacterial
pathogens which decreases the false positive signals during measurement
CONCLUSION:
 Because of the useful features of biosensors, their utilization in the bio-monitoring of biological
hazards, commonly recorded in agriculture and food sectors has been necessitated.
 The constant application of pesticides in controlling pathogens has led not only to pathogen
resistance but also, bioaccumulation and bio-magnification of the chemicals with subsequent
health hazards and environmental pollution.
 Therefore, the demand for biosensors in the market has increased tremendously.
REFERENCES:
1.

Bhalla N., Jolly P., Formisano N., and Estrela P. (2016). Introduction to Biosensors. Essays Biochem. 60(1): 1–8.
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Package and practices of wheat cultivation for higher productivity in hills
Article id: 23176
Ardeep
Department of Agronomy, GB pant University of Agriculture and Technology, Pantnagar, Uttarakhand
Wheat is the most important cereal crop of Rabi season in the North- Western Himalaya with
acreage of 1.38 million ha. The cultivated area under wheat in the hilly regions of Uttarakhand, HimachalPradesh and Jammu and Kashmir (J&K) is estimated to be 0.35, 0.36 and 0.29 million ha, respectively.
Wheat production in the region is 1.83 million tones and productivity is only around 15.5 qha¯¹, which is
below the national average (30.0 qha¯¹). However, presence of cool climate and comparatively longer
crop season in the hills as compared to plains provides a tremendous scope to raise the current
productivity level.
Majority of the farmers in this region forced to use their own farm saved seeds (which is of low
productivity) due to non-availability of right seed at right place and right quantity. Under this
circumstance they resort to use local farmer’s varieties which are often heterogeneous mixtures of
landraces of wheat. However, their genotypic ability to higher production is very low as well as they are
highly susceptible to rust and other diseases. In spite of this, by adopting the recommended and scientific
package of practices in wheat, the productivity level can be increased to 20-25 q ha-1 and 40-45 q ha-1
under rainfed and irrigated conditions, respectively.
Improved package of practices in wheat
The recommended improved package of practices and high yielding varieties of wheat for higher
production in North-western hills are given in table 1.
Sowing time
Low and medium hills (up to 1700mt AMSL)
Rainfed conditions
Early sown: Last week of September to first week of October
Timely sown: Second fortnight of October
Late sown: After month of October
Irrigated conditions
Timely sown: First fortnight of November
Late sown: After month of November
High attitude hills (more than 1700 m AMSL)
Rainfed and timely sown conditions: Second fortnight of October
Seed Rate: The seed rate depends on sowing time as well as recommended varieties.
Early and timely sown conditions: 100 kg ha-1
Late sown conditions: 125 kg ha-1
Varieties with medium sized grains: 100 kg ha -1
Varieties with small sized grains: 75 kg ha -1 (35g/1000 grain weight)
Varieties with large sized grains: 125 kg ha -1 (45g/1000 grain weight)
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Table- 1. The details of improved high yielding and disease resistant/ tolerant varieties of wheat recommended
for North-Western hilly regions
Yield
Duration
Area of
Sowing time
Varieties
Potential
Other details
(days)
recommendation
(q/ha)
Low and medium hills (upto 1700 mt AMSL)
HPW 251
Early sown
rainfed
conditions

Timely sown
rainfed (RF)
And irrigated
(IR) conditions

200-215

Uttarakhand, HP
And J & K

25-30

VL wheat
829
HS 542

200-218

-do-

25-30

-do-

200-222

-do-

32-33

-

VL wheat
802
UP 2572

155-170

Uttarakhand hills

-

170-175

Uttarakhand hills

20-25(RF)
40-45(IR)
45-45()IR

VL 804

164-178

Uttarakhand, HP,
J&K, Manipur and
West Bengal

VL wheat
907
HS 507

165-175
-do190-195
-do-

HS 562

Late sown
rainfed
conditions

165-175

VL wheat
953

160-170

HS 490

155-160

VL wheat
892

140-145

-doUttarakhand hills
and plains
Uttarakhand, HP
And J&K

25-30(RF)
40-45(IR)

Only for
irrigated
condition
-

25-28(RF)
40-45(IR)
25-25(RF)
40-45(IR)
-do-

Grain is rich in
micronutrients
-

33-33(IR)

Only for
irrigated
conditions
-

20-25
30-35

-do-

-

Grain is rich in
micronutrients

High attitude hills (more than 1700 m msl)
HS 365

190-195

18-20

-

20-22

-

25-30

-

20-25

-

-doRainfed and
timely sown
conditions

VL wheat
832
HPW 155

190-195
-do170-190
-do-

SKW 196

190-195
-do-

Method of Sowing
Wheat requires well pulverized clod free soil and it can be achieved by 2-3 rounds of ploughing. To
achieve good germination and crop stand, the seed must be sown in the moist oil at a depth of 5cm. Seed
drill can be used for sowing the seed at the optimum depth. Desi plough can also be used to open furrows
of appropriate depth and seed dropped in the open furrows and covered by planking. The best results are
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achieved by the use of seed-cum-fertilizer drills. For early and timely sown conditions, wheat should be
spaced 20cm between rows. A closer spacing of 18cm is recommended for late sown wheat.
Fertilizer Management
The quantity of manures and synthetic fertilizer can be applied depends mainly on type of wheat, time of
sowing, availability of irrigation and nutrient status of soil. Combination of organic manure and chemical
fertilizer give superior results than the use of chemical fertilizer alone. Application of Farmyard manure
(10 ton ha-1) before 15 days of sowing is beneficial to wheat crop. The chemical fertilizer doses can be
decided based on soil test results. In general, the recommended doses are as follows:
Irrigated timely sown: 120-60-40 kg ha-1 N-P₂O₅-K₂O
Rainfed/Restricted late sown: 90-60-40 kg ha-1 N-P₂O₅-K₂O
Rainfed early, timely and late sown:60-30-20 N-P₂O₅-K₂O
Under rainfed condition, full dose of nitrogen, Phosphorous and Potash should be applied as basal dose.
Under irrigated condition, full dose of Phosphorous and Potash and one third of the dose of nitrogen
should be applied as basal. Out of the remaining two-third of the dose of nitrogen, one-third should be
top dressed after irrigation (30-35 days after sowing) and rest one-third after second irrigation (60-65
days after sowing).
Irrigation Schedule
During normal rainfall years in winter season, wheat requires 2-3 irrigations in the hills. First irrigation
should be applied at 30 days after sowing, second at 55-60 days after sowing and third during seed
setting. If enough rainfall occurs at any of the above stages, that particular irrigation can be omitted. If
only limited water is available to irrigate two times, then first irrigation should be provided at 30 days
after sowing and second at seed setting stage. If water is available only for one irrigation then first
irrigation should be given at 30 days after sowing.
Weed control
To manage weeds in wheat field, two manual weddings are required at 30-35 days and 55-60 days after
sowing. The chemical methods of weed control are recommended where infestation of weed is very
heavy and availability of labourers is limited. Post- emergence application of tank mixed herbicides
(isoproturon a.i. @ 0.75 kgha¯¹ + 2,-D a.i. @ 0.5 kg ha-1 in 800-1,000 liter of water) against both grass and
broad leaved weeds has been recommended. For the control of complex weed flora of grass and
broadleaf weeds, the post emergence application of pre-mixture total (Sulfosulfuron + Metsulfuron) @ 32
(30+2) g a.i.ha-1 in 800-1000 liter of water is useful. The post-emergence herbicides should be sprayed 3035 days after sowing (4-5 days after first irrigation to ensure sufficient moisture in the soil for better
effectiveness of herbicide).
Disease Control
Yellow and brown rust, loose smut, hill bunt, powdery mildew and karnal bunt are the main diseases
prevalent in the North-Western hills. In yellow rust, small yellowish uredia appear in linear rows on the
leaf. In brown rust, brown circular uredia normally appear on the upper leaf surface, but with severe
epidemics sheath infection can occur. For control of brown and yellow rust, spray of Propiconazole 25 EC
or Tebuconazole 250 EC@ 0.1% (1 ml litre¯¹) on affected crop is recommended. First round of spray shall
572

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

be done immediately after disease appearance followed by second spray after 15 days interval. Loose
smut is an internally seed borne disease. The symptoms involve formation of black powder in place of
wheat grains in the spikes. For effective control of loose smut, growing of disease free and seed dressing
with Corboxin at the rate of 2.5 g per kg of seed before planting is recommended.
Pest Control
In hills, damage by insect pests to wheat crop is not so severe. However, field rats cause heavy loss to
wheat crop and do considerable damage to the harvested crop lying in stacks in the fields. For rat control
fumigate live-burrows with aluminium phosphide at the rate of one tablet af 0.5 g per small burrow, and
3.0 g per large burrow. In case of appearance in the same field, phosphide poison bite at the rate of 15 g
of prepared of bite (one part Zink Phosphide, one part mustard oil and 98 part wheat or maize grain
floure) are placed inside the live-burrows and close it for their effective control.
Harvesting, threshing and storage
When the moisture content of the grains is about 25-30%, crop should be harvested. After harvesting, it
should be sun dried and threshed with a pair of bullocks or by using threshers. Harvesting of mature crop
should not be delayed, because at that time the occurrence of rain and hailstorms are high. The grain
should be dried properly so that moisture content remains between 10-12%. After keeping grains in
warehouse, application of EDB @ 3.0 ml q-1 grains has been found effective against storage insect pest.
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Role of Nanotechnology in Agricultural Pest and Disease
Article id: 23177
Ritesh Kumar1, Sushil Kumar1 and Kumari Manisha2
1
Ph. D. Scholar, Department of Entomology, G.B. Pant University of Agriculture Technology,
Pantnagar-263145 (Uttarakhand)
2
Department of Horticulture, H.N.B. Garhwal University, Srinagar (Garhwal), Uttarakhand.
INTRODUCTION:
The word “Nano” is developed from the Greek word meaning “dwarf”. In more technical terms, the word
“Nano” means 10-9, or one billionth of something. For example, a virus is roughly 100 nm in size.
Naturally, the word nanotechnology evolved due to use of nanometre size particles (size of 1 to 100 nm).
Nanotechnology has developed immensely in the last decade and was able to create many innovative
materials with an enormous range of forthcoming applications. Nanoparticles represent a new generation
of environmental remediation techno- logies that could provide cost-effective solution to some of the
most challenging environmental cleanup problems.
Nanotechnology in agriculture:
Nanoparticles in agriculture serve as ‘magic bullets’, containing insecticides, fungicides, herbicides,
chemicals, or genes, which target particular plant parts or organisms to release their content. Nano
capsules can enable effective penetration of herbicides through cuticles and tissues, allowing slow and
constant release of the active substances. They usually exhibit extra ordinary strength, more chemical
reactivity and possess a high electrical conductivity. The nanoparticles are identified through the scanning
tunneling microscope (STM), atomic force microscope (AFM), the Dynamic Light Scattering (DLS) studies,
Scanning Electron Microscopy (SEM) and Transmission Electron Microscopy (TEM) studies. The adoption
of new technology indifferent fields of agriculture and food industry by the proper monitoring systems,
pest and disease detection, smart systems of chemicals and gene delivery in the crops, nano-pesticides
and encapsulation, nano-formulations and many other applications will revolutionize the agriculture.
Nano based formulations:
Nanospheres: Aggregate in which the active compound is homogeneously distributed into the polymeric
matrix ·
Nanocapsules: Aggregate in which the active compound is concentrated near the center core, lined by
the matrix polymer ·
Nanogels: Hydrophilic (generally cross-linked) polymers which can absorb high volumes of water
Micelles: Aggregate formed in aqueous solutions by molecules containing hydrophilic and hydrophobic
moieties.
Nanotechnology as potential tool against insect pest:
Induced resistance in plants, due to application of silica, against many herbivorous arthropods has been
well documented. Now-a-days, nanotechnology has being embraced in the world of pesticides and pest
control and has a potential to revolutionize modern day agriculture pest control. Different groups of nano
pesticide overcome like insecticides, fungicides, herbicides. Nanotechnology is emerging as a highly
attractive tool for formulation and delivery of pesticide active ingredients as well as enhancing and
offering new active ingredients. Such as nanocapsules based on polymers are being designed for
controlled release of active ingredient as well as enhanced delivery through improved penetration
through leaves. Nanotechnology has promising application in nanoparticle mediated gene transfer. It can
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be used to deliver DNA and other desired chemicals into plant tissues for protection of host plants against
insect pests.
Against stored grain pests:
Nanoparticles loaded with garlic essential oil are efficacious against Tribolium castaneum Herbst. Toxicity
of the imidacloprid (IMI) was increased when coated with nanoparticles, as toxicity of the50% nanoSDS/Ag/ TiO2-IMI was higher in the adult stage of Martianusder mestoides Chevrolat (Coleoptera :
Tenebrionidae) compared to the 95% IMI as indicated by the lower LC50 value.
Against crop pests:
A nanogel has been prepared from a pheromone, methyl eugenol (ME) using a low-molecular mass
gelator. This was very stable at open ambient conditions and slowed down the evaporation of pheromone
significantly. This enabled its easy handling and transportation without refrigeration, and reduction in the
frequency of pheromone recharging in the orchard. Notably the involvement of the Nano gelled
pheromone brought about an effective management of oriental fruit fly, Bactrocera dorsalis, a prevalent
harmful pest for a number of fruits including guava. Application of nano-silica to the tomato plants may
minimize Spodoptera littoralis infestation. It provides a moderate degree of resistance, but presents the
advantage of being feasibly integrated toothier management tactics in controlling this pest. Nano-silica
sprays affect the feeding preference of the Spodoptera littoralis, thus increasing the resistance of tomato
plants. Also it affects biological parameters of the insect such as longevity and nymph production, thus
reducing the reproductive potential.
Others:
The pediculocidal and larvicidal activity of synthesized silver nanoparticles using an aqueous leaf extract
of Tinospora cordifolia showed maximum mortality against the head louse Pediculus humanus and fourth
instar larvae of Anopheles subpictus and Culex quinque fasciatus. Surface-modified hydrophobic as well as
lipophilic nano silica could be effectively used as novel drugs for treatment of nuclear polyhedrosis virus
(BmNPV) of silkworm. Significantly higher acaricidal activity was observed with nano sulphur as compared
to commercial sulphur against red spider mite, Tetranychus urticae. Different types of nanoparticles like
aluminium oxide nano particles (ANP), silver nanoparticles (SNP), titanium dioxide and zinc oxide were
experimented for the control of grasserie disease in silkworm and rice weevil.
Nano-particles controlling the plant diseases:
Some of the nano particles that have entered into the arena of controlling plant diseases are nanoforms
of carbon, silver, silica and alumina-silicates.
Nano formulations for the control of plant diseases:
Nanotechnology provides new ways for improving and modifying existing crop management techniques.
Plant nutrients and plant protecting chemicals are conventionally applied to crops either by spraying or
broadcasting. Due to problems such as leaching of chemicals, degradation by photolysis, hydrolysis and
microbial degradation, only a very low concentration of chemicals which is much below the required
minimal effective concentration, reach the target site of crops.
Nanotechnology for detecting plant diseases:
A need for detecting plant disease at an early stage so that tons of food can be protected from the
possible outbreak, has tempted nanotechnologists to look for a nano solution for protecting the food and
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agriculture from bacteria, fungus and viral agents. A detection technique that takes less time and that can
give results within a few hours, that are simple, portable and accurate and does not require any
complicated technique for operation so that even a simple farmer can use the portable system. If an
autonomous nano-sensors linked into a GPS system for real-time monitoring can be distributed
throughout the field to monitor soil conditions and crop, it would be of great help. The union of
biotechnology and nanotechnology in sensors will create equipment of increased sensitivity, allowing an
earlier response to environmental changes and diseases.
CONCLUSION:
The potential application and benefits of nanotechnology are enormous. In near future there is a great
scope of research to exploit nanotechnology in pest control. The eco-friendly way of synthesis is in need
of research. The biological agents such as plants and microbes have emerged as cost effective and
efficient candidates for the synthesis of nanoparticles by green synthesis approaches. They have
advantages over conventional chemical methods which associated with eco toxicity. The above article
indicates the potential of nanoparticles against insect pests and the possible opportunities to exploit.
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INTRODUCTION: Nanotechnology is the manipulation of matter at the atomic scale to make materials, devices
or systems with new properties or functions. It is a novel scientific approach and has the potential to
revolutionize the agriculture and food industry with novel tools for the management of plant diseases, rapid
pathogens detection and enhancing the ability to absorb nutrients. Due to higher efficacy of nano-active
ingradients, it allows for the reduction of pesticides volumes, thus lowering cultivation costs and increasing
the crop yields.
History: The concept that seeded nanotechnology (NT) were first discussed on 29 December, 1959 at the
California Institute of Technology by renowned American physicist Richard Feynman in his famous talk
“There’s Plenty of room at the Bottom”, during which he described the possibilities of synthesis of
nanomaterials via direct manipulation of atoms. He pointed out that if a bit of information requires only 100
atoms, then all the books ever written could be stored in a cube with sides 0.02 inch long. For his contribution
in nanotechnology he was awarded with Nobel prize in Physics in 1965. The term nanotechnology was first
coined by Norio Taniguchi, a professor at Tokyo University of Science in 1974.
Nanoparticles: Nanoparticles (NPs) is defined as a small object or particles that behaves as a whole unit in
terms of its properties. These are the end products of wide variety of physical, chemical and biological
processes.Properties of nanoparticles are as follows:
1. NPs shows unusual physical, chemical and biological properties, which are completely lacked in their
bulk molecule. For example silver nanoparticles possess antifungal or antibacterial activity but in bulk
or macroform lack its antimicrobial activities.
2. NPs have high surface to volume ratio that increases their reactivity and biochemical activity.
3. NPs possess strong affinity to targets such as proteins.
Approaches for the formation of Nanoparticles: Nanoparticles are formed by two approaches:
1. Top-down approach: Process of creating nano-scale materials by physical or chemical breaking down
of larger materials. This process is having long execution time.
2. Bottom-up approach: Process of assembling nano-materials atom-by-atom or molecule-by-molecule. It
is having short execution time. It is used to manipulate a wide variety of chemicals. This process is
cheaper than top-down approach.
Synthesis of Nanoparticles: Nanoparticles can be synthesized by three different methods namely physical,
chemical and biological methods. The physical and chemical methods are time consuming and tedious.
Chemical methods include use of hazardous chemicals, which may exert adverse effects to the users.
Therefore, ecofriendly, easy and rapid methods are needed. So, the production of plant and microorganismderived NPs, has emerged as an efficient biological source of green NPs that draw an additional attention of
scientist in recent times due to their eco-friendly nature and ease of production process compared to the
other routes. The biological agents like plants and microbes have emerged as cost effective and efficient
candidates for the synthesis of nanoparticles by green synthesis approach. Green synthesis approach is easy,
efficient, ecofriendly as it eliminates the use of toxic chemicals and it does not impart any hazardous effects
on environment. For the exploitation of the green nanotechnology, a number of plant species and
microorganisms including fungi, bacteria, virus and algae are currently used for NPs synthesis. Plant extracts
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are well known for pathogen suppression and disease control. For example several plant species like Curcuma
longa, Azadirachta indica, Medicago sativa and Aloe barbadensis are used for synthesis of NPs like silver, iron,
palladium, copper, gold, zinc, cadmium etc. Among microbes prokaryotes have received the foremost
attention for biosynthesis of nanoparticles. Bacterial species such as Pseudomonas stuzeri, Desulfovibrio
desulfuricans, Clostridium sp., Klebsiella aerogens and many other species have been used to biosynthesize
mostly silver, gold, iron-sulfide and magnetite nanoparticles. Although a large number of microorganisms are
used to synthesize green NPs, fungi mainly Verticillium sp., Aspergillus fumigates, Penicillium sp., Fusarium
oxysporum are considered to be the most efficient systems for the biosynthesis of metal and metal sulfide
containing nanoparticles. Fungi are relatively recent in their use in synthesis of nanoparticles. There has been
a shift from bacteria to fungi to be used as natural ‘nanofactories’ due to its easy downstream processing, easy
handling and their ability to secrete a large amount of enzymes. Plant virus especially spherical/icosahedral
viruses represent the examples of naturally occurring nanomaterials. Their ability to infect, deliver nucleic acid
genome to a selected site in host cell, replicate, package nucleic acid and come out of host cell precisely in an
orderly manner have necessitated them to be utilized in nanotechnology. Algae belonging to Cyanophyceae,
Chlorophyceae, Phaeophyceae and Rhodophyceae class are used as nano-machineries for synthesis of silver,
gold and a number of other metallic nanoparticles. Algae are an appealing platform for the production of
diverse nanomaterials, primarily due to the presence of bioactive compounds like pigments and antioxidants
in their cell extracts. Chlorella spp. and Sargassum sp. have been extensively explored for the synthesis of
nanoparticles having antimicrobial properties.
Applications in Plant Disease Management: Nanoparticles can be used as biomarkers or as a rapid diagnostic
tool for detection of bacterial, viral and fungal pathogens (Boonham et. al., 2008). In agriculture though this
research is in preliminary stage. Nanosensors, quantum dots and nano-chips are used for detecting plant
pathogens. Nanoparticles alone have the potential to be directly applied to plant seeds, foliage, or roots for
protection against pest and pathogens, such as insects, bacteria, fungi, and viruses. Metal nanoparticles such
as silver, copper, zinc oxide, and titanium dioxide have been intensively researched for their antibacterial,
antifungal and antiviral properties (Kah et. al., 2014; Kim et. al., 2018). Many of those nanomaterials even
have nutritional benefits on plants and may directly increase host resistance to disease. Nanoparticles are the
new weapons for battling plant diseases and provide crop protection by acting either as protectants or carriers
(Worrall et. al., 2018). Among several nanoparticles silver nanoparticles is the most studied and widely used
nanoparticles for management of plant pathogens. Ag NPs was found effective against several fungal plant
pathogens namely, R. solani, B. cinerea, A. alternata, M. phasiolina and S. sclerotiorum (Krishnaraj et. al.,
2012).
Table. 1: Nanoparticles for Plant Disease Management
Nanoparticles
Plant Disease Management
References
Chitosan-based
Early blight and Fusarium wilt of Saharan et. al., 2015
nanoparticles (Cu-Chitosan)
tomato
Silver nanoparticles
Black rot of cabbage
Gan et. al., 2010
Powdery mildew of rose
Kim et. al., 2008
Copper nanoparticles
Pomegranate bacterial blight
Mondal and Mani, 2012

Sulphur nanoparticles
TiO2 nanoparticles
MgO nanoparticles
Al2O3 NPs
ZnO,CuO and Ag NPs

Late blight of tomato
Fusarium wilt and apple scab
Bacterial spot of tomato
Wilt of tomato
Fusarium root rot in tomato
Grey mold of Prunus domestica

Giannousi et. al., 2013
Rao and Paria, 2013
Paret et. al., 2012
Parizi et. al., 2014
Shenashen et. al., 2017
Malandrakis et. al., 2019
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CONCLUSION
Application of NT has been providing the significant opportunities to treat phytopathogens by avoiding excess
use of chemical fungicides. Uncontrolled use of chemical pesticides has caused many problems such as
adverse effects on human health, beneficial microorganisms, pollinating insects, animals and environment.
Nanotechnology provides promising responses to these multiple challenges. The use of chemicals at nanoscale
can be a better solution to this problem. Due to higher efficacy of nano-active ingredients, it allows for the
reduction of pesticide volumes, thus lowering costs while increasing plant yields. However, before using
nanomaterials in general and nanoparticles in particular for cultivation, extensive experimental trials are
needed for evaluation of toxicity to beneficial microbes, animals, human beings and environment. Several
efforts are needed to clarify the interaction between nanomaterials, plants, phylloplane microflora,
endophytes and soil microorganisms, both beneficial and pathogenic effects on the plant health.
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Organic amendments for improving soil physical properties of table land of degraded
lands
Article id: 23179
I.Rahmi, Kala S., B.L.Mina, Anita Kumawat
ICAR-Indian Institute of Soil and Water Conservation, Research Centre, Kota (Rajasthan)
Excessive and indiscriminate use of inorganic fertilizers in crop production has resulted in stagnant crop
yield and ill effect on soil health. This has resulted in soil fertility degradation and environmental pollution
of air, water and soil. Addition of nitrogen (N), phosphorus (N) amd potassium (K) has severely depletd
soil with other essential nutrients specially sulfur (S), calcium (Ca), other micronutrients like iron (Fe),
manganese (Mn), zinc (Zn), boron (B) etc. Some instance of high use of N, P, K fertilizers in crops have
resulted in accumulation of heavy metals like cadmium, arsenic, fluoride, etc with P fertilizer application.
On similar likes chloride contained in K and N fertilizers like MOP and NH4Cl creates toxicity to many crops
like beans, citrus, grapes lettuce, potatoes etc. These trace metal toxic contaminants reach the human
body, through food chain and cause health problems. These water soluble nutrients when carried to lakes
and stream through leaching and surface run off cause eutrophication as manifested by the luxuriant
growth of algae and other water weeds on the water surface leading to oxygen deficient condition. This
situation is not conducive to healthy aquatic life (Chandra, 2005).
Organic amendments are the considered as effective and economical options integrated with
fertilizers for improving crop productivity and soil health. Most commonly used organic amendments to
improve soil conditions and fertility are farm yard manure (FYM), animal wastes/ manure, crop residues,
urban organic wastes (either as such or composted), green manures, bio-gas spent slurry, microbial
consortia /preparations, vermicompost etc. Distillery effluents, sewage sludge and some of the industrial
wastes like oilseed cake, bone meals etc also find its application in agriculture. It is observed that FYM
made from cattle dung, other animal excreta, and compost from rural and urban wastes, crop residues
and green-manure are collectively designated as bulky organic manures because of their low contents of
major nutrients, whereas materials like oil cakes, fish meal, animal meal, poultry manures, slaughter
house wastes etc containing comparatively higher contents of plant nutrients are grouped under
concentrated organic manures. In general organic manures containing upto two percent nitrogen are
included in bulky category and those with more than two percent nitrogen are treated as concentrated.
Irrespective of source and composition, organic matter when added into the soil undergoes microbial
decay and decomposition help in nutrient cycling and improving soil physic chemical properties.
Soil degradation is a serious problem, particularly in arid and semiarid areas, characterised by low
and erratic rainfall, periodic droughts and different associations of vegetative cover and soils. According
to Bhattacharyya et al. (2015) soil degradation in India is estimated to be occurring on 147 million
hectares (Mha) of land, in which water erosion covers largest area (94 Mha), followed by acidification (16
Mha), flooding (14 Mha), wind erosion (9 Mha), salinity (6 Mha) and other factors (7 Mha). An estimated
soil erosion rate of 16.4 ton ha −1year−1, results in an annual total soil loss of 5.3 billion tons throughout
the country. Out of the total degraded lands, nearly 29% of total eroded soil is permanently lost to the
sea, while 61% is simply transferred from one place to another and the remaining 10% is deposited in
reservoirs. The global problem of accelerated soil erosion is a major environmental threat to sustainability
and productive capacity of agricultural soils. The reduced productivity of eroded lands further decreases
their functionality and degrades ecosystem services (Lal 2010). Croplands are the most vulnerable to
erosion because of the scanty vegetation cover and seasonal disturbance of the surface soil. The
vulnerability of croplands to erosion is determined by management practices and by a range of physical
conditions, including topography, soil properties, vegetation, geology etc. Among the various soil
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properties, soil physical properties like aggregation, porosity, bulk density, penetration resistance,
hydraulic properties highly influence soil erosion rate in degraded lands of semi arid regions of India.
Soil aggregate stability is an important physical property that determines the vulnerability of soil
to erosion. In degraded ecosystem like ravine areas, poor soil aggregation often results in huge soil loss
and runoff. Application of organic amendments can improve soil structure thereby soil aggregation.
Organic amendments improves porosity, reduce bulk density of soils thereby improving soil structure.
Most of erosion prone areas in India located in both arid and semi arid regions have low organic matter
due to negligible addition of organic amendments. Organic amendments stabilize soil structure by at least
twodifferent mechanisms: by increasing the inter-particle cohesionwithin aggregates and by enhancing
their hydrophobicity,thus decreasing their breakdown, e.g. by slaking (Diacono and Montemurro, 2010).
Improvement in organic matter by amendment application enhance microbial diversity in soil with
aaddition of compost residues that results in higher soil structural stability. Microbe during
decomposition of organic amendment produce many compounds like polysaccharides, phenols, aromatic,
aliphatic compounds, humic, fulvic acid, humin etc. These metabolites tends to bind with mineral particle
and enhance inter-cohesion between surfaces in soil. Recalcitrant products like humic acid from manures
or composts increase aggregation and hydrophobicity of clay particles as shown in many long term
fertilizer experiments in many countries. Particulate organic matter, on the other hand, serves as a
substrate for microbial activity, resulting in the production of microbial bonding materials for microaggregates and for the encrustation of plant fragments by mineral particles. Water stable aggregates
(>0.25mm) (WSA) is highly preferred for erosion reduction in fragile lands. In such lands will increase WSA
with regular application of organic amendments also resulting in higher microbial activity and producing
decomposition products that helps in binding soil aggregates. With respect to soil hydraulic properties,
presence of organic amendments like CR, on soil surface tends to increase hydraulic conductivity at the
surface. Organic amendment like FYM, compost, municipal solid waste, poultry manure etc are high in
nutrient content and decompose faster and increases nutrient cycling in soil –plant system. However
other organic amendments like cereal straw, wood chip/ bark, composted animal manure, Biochar,
sewage sludge have wide C:N ratio and are considered resistant to microbial attack and release their
nutrients at a relatively slower rate. This higher level of organic stability provides a distinct advantage in
the initial reclamation of marginal / degraded soils as it imparts a beneficial and long-term residual
improvement of soil physical properties. Unless the physical nature of these soils is improved first, the
plant use efficiency of nutrients, whether from organic amendments or chemical fertilizers, will be
unacceptably low. Thus organic amendment application will improve soil physical properties thereby
improving soil chemical and biological properties to improve soil health, ecosystem services and
functions.
Most of the degraded lands in India are poor in soil fertility, small farm with very limited resource
as those in ravine or gully infested region. Organic amendment application technique like proper
placement, application rate, time of application is very critical to maintain SOC in such soils. Side dressing
or seeding directly into compost treated zones are some effective methods of seeding plants in such
fragile ecosystem. This type of localized placement will provide maximum benefit of the material as a soil
conditioner and as a source of plant nutrients and ultimate utilization of the limited amount of available
resources. After restoration of such degraded soils, it is very important that small amounts of organic
materials are available each year to maintain soil productivity. As a rule, wherever people live there is a
source of waste materials that could be utilized advantageously as organic amendments for agriculture
purpose. I arid and semi arid regions with small farms, developing countries can carry out composting
with available resource from animal, human waste and other crop residues/ household wastes. The
composting process involves thermophilic stage which reduces pathogen, parasitic infestation and could
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be used directly for land restoration and crop production. Such organic amendments with long residence
time in soil will improve soil physical properties specially under extreme weather conditions and will
maintain soil health for sustainable crop production in degraded lands.
Use of organic amendments in conjunction with chemical fertilizers will not only meet current and
future needs for food and feed but will provide additional benefits including ecosystem services and
human health, maximizing the net benefit for people. Thus in order to achieve sustainable crop yield in
agriculture integration of organic amendments in degraded lands will improve yields, that can be
maintained, and acceptable environmental impact of agricultural management. Moreover, increased
recycling of organic amendments as soil amendments along with fertilizers on crop field would avoids
utilization of non-renewable resources, e.g., fossil fuel and excess of energy expenses, used for
production of chemical fertilizers and pesticides, and would decrease disposal of such organic wastes a
landfills. Therefore, organic amendment benefit occurs only if they were applied according to good
practices, taking into account the needs of the soil, its use and the climatic conditions.
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Principles of survey and surveillance
Article id: 23180
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Department of Agricultural Entomology
University of Agricultural and Horticultural Sciences, Shivamogga
Karnataka, India-577204
Survey: An official procedure conducted over a defined period to determine the characteristics of a pest
population or to determine which species occur in an area
Surveillance: An official process which collects and records data on pest occurrence or absence by survey,
monitoring or other procedures at same place or location at consistent intervals.
Surveillance has 3 purposes:
1. Detection– establish the baseline (what pests are present – emphasis on identification) – drawing up
pest list)
2. Delimiting- how far has a problem spread (quantification, mapping) – establishing pest free areas
3. Monitoring– repeated to identify trends
Need of survey/ surveillance
1. Interventions to manage the pests must be undertaken when the pest population is large enough,
which could not be brought down by Natural enemies and other climatic factors and cause
economic damage.
2. Regular monitoring/ survey of pest situation in field are basic step for implementation of IPM.
Objectives of survey and surveillance
 To identify biotypes/ races
 To detect new problems
 To quantify the viruliferous nature of vectors
 To enable the pest manager in decision
 To establish levels of parasitism/predation
 To cordon off pest affected areas to prevent further spread
 To assess pest damaging levels, EIL/ETL
 To study the changing status of pests (minor to major)
 To study the shift in pest problem from one crop to another and from one situation to another
 To classify major/minor pest problems
Kinds of surveys: 2 categories
Qualitative survey: It involves the identification of the different species present over an area.
Quantitative survey: It involves the estimation of population of one or more species of insects.
The surveys may be:
 Extensive:- covering a vast area to have preliminary assessment
 Intensive: where more accurate and detailed knowledge is required. The survey work is
accomplished with the help of appropriate sampling.
Techniques of Pest Surveillance:
The surveillance program comprises of:
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1) Fixed plot survey: Assessment of pest population/damage from a fixed plot selected in a field. It
involves repeated observations at suitable interval (1-2 weeks) from the same fields selected in the
beginning of surveillance work. Five micro-plots each of one square meter area, one each in four corners
and one in the middle, are fixed in each field. The micro-plots are fixed about 10 meter inwards from the
bunds and observations on most of the pests are confined to these micro-plots in each field.
2) Roving survey: Assessment of pest population/damage from randomly selected spots representing
larger area. Larger area surveyed in a short period, it provides information on pest level over large area.
Components of surveillance
1. Identification of insect pest
2. Determination of the pest population
3. Estimation of abundance of natural enemies
4. Estimation of yield losses
Principles of pest surveillance
1. Detection
 Detect species of pest or pathogen present
 New species of pests and diseases
 Find out natural enemy population
 Detect endemic areas by preparing pest calendar
2. Assessment
 Assess levels of population /damage/ infection
 Assess resistance/susceptibility/break-down of resistance in crops to pests and diseases
 Assess the influence of weather and seasonal parameters on pest and diseases
 Assess the levels of contamination to eco-system
 Assessment to reduce cost of cultivation
3. Monitoring
 Watch the behavior of pests under changing cropping pattern/new varieties
 Monitor the behavior of minor pests in attaining major status
 Monitor build-up of resistance in pests and pathogens to pesticides
4. Forecasting
 The Pest surveillance programmes are highly useful in forecasting of the pests
Forecasting through:
1. Insect Population studies carried over several years
2. Studies on the pest life history
3. Field studies on the effect of climate on the pest and its environment
4. Predictions form the empirical data on the pests of the previous season
Setting up of pest surveillance programme
 Pest surveillance programme can be large or small, complex or simple, costly or inexpensive
 A clear definition of the problem and the objectives of the programme must be determined before
any other aspects are considered.
 If a single pest is to receive primary attention, then the objectives of the programme must
consider the limited approach.
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Ancillary information is also important and this can be better understood if the idea of
interdependency/interaction between pest & environment is kept in mind.

Complexity of factors:
 Surveillance is not a simple activity, as the interaction of the factors involved make the study of
any single factors dependent upon various other factors.
 Therefore, until enough information has been gathered to establish the importance for primary
factors & how they operate, the power to draw conclusions will be quite limited.
Implementing pest surveillance
Success of pest surveillance would depend on Govt. policy, scientific package available and socioeconomic condition of farmers. The following are important considerations to achieve success in pest
surveillance.
1. Realization of the need for pest surveillance.
2. Strengthening of extension delivery system : Rapid communication is the backbone of success of
surveillance. Even the latest locally validated research results remain mere academic or bureaucratic
exercises if they are not passed accurately to extension agents and to farmers.
3. Establishment of Regional Crop Protection Centers and Surveillance and Early Warning System.
4. Evaluation and strengthening of standard field skill of all technical staff and assessment of farmers'
training needs.
5. Encouraging community action - Treating pests as a common property resource (or a public liability)
would entail collective action by farmers and public sector.
6. Establishing scouting units.
7. Dedication, sincerity, commitment and accountability
The reports involved in the surveillance programme are of three kinds
1. White card report or Normal report: This is a weekly report in which the pest and disease situations
are reported
2. Yellow card report: This report adopted wherever pest or disease is noticed at 50 % of the ETL. The
information is immediately passed on for alerting JDA, SMS and the scientists
3. Red card report: This reporting system is adopted when a pest or disease has reached the critical ETL
where immediate action programme has to be launched for controlling the pest or diseases
CONCLUSION: By the pest surveillance programmes, the population dynamics and the key natural
mortality factors operating under field conditions can be known which in turn helps in devising the
appropriate management strategies.
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Agriculture Apps Help Indian Farmers to Increase their Income
Article id: 23181
Ajit Kumar Ghoslya1, Vikas Kumar2and Ramesh Chand Bana3
Ph.D Scholar, Dept. of Extension Education1&2 and Dept. of Agronomy3, SKN College of Agriculture
(SKNAU), Jobner-303 329, Jaipur, India
INTRODUCTION
Rural India is drastically moving towards digitalization and technology these days. As per reports of ‘The
Rising Connected Consumer in Rural India’, a study by the Boston Consulting Group, this share of rural
India will jump to 48% by 2020. Digital India, launched in 2015 by Indian Prime Minister Narendra Modi
which aims towards the promotion of digital literacy and creation of digital infrastructure, is apparently
helping Rural India to gain this success of the farming community. Moreover, while 58% of Indian
households still depend on Agriculture as their most eminent source of livelihood, it’s time to give more
focus on Digital Agriculture for a growing and prosperous India.
Moreover, farming apps are the most convenient and useful medium to guide farmers in farming.
It gives you the guideline for doing the proper scientific way of farming, crop cultivation, sowing or
harvesting of any crop or vegetables. Farmers can easily solve their farming problems related to pest or
insect attack or any problems which put them in a difficult situation. A farming app can be the best friend
of farmers in farming which can enhance their productivity without spending a single amount of money.
You can easily download it from your Google play store without paying a single rupee. Let’s know some of
the best and reliable Agriculture Apps that are available in India along with regional languages.
What are the biggest challenges for India’s farmers?
1. Lack of awareness about modern farming techniques and opportunity
2. Slow adoption rate of technology and govt. schemes
3. Small landholdings resulting in lower mechanization
4. Lack of irrigation systems leading to low cropping intensity
What are some of the biggest changes taking place in Indian agriculture today?
1. Farmers are getting connected to the internet from smartphone devices
2. Current government has shifted the narrative from food sufficiency and higher yields to increased
farmer income
3. Availability of farming labour is going down, which is pushing usage of agro-chemicals and
machinery
4. Farmers’ average age is decreasing as the next generation is taking on the family trade
Best and reliable agriculture Apps for farmers
Kisan SuvidhaApps
It was launched by the PM Narendra Modi in 2016 to work towards the empowerment of farmers
and the development of villages. The app design is neat and offers a user-friendly interface and provides
information on current weather and also the forecast for the next five days, market prices of
commodities/crops in the nearest town, knowledge on fertilizers, seeds, machinery etc. The option to to
use the app in different languages makes it more widely accessible.
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IFFCO Kisan AgricultureApps
Launched in 2015 and managed by IFFCO Kisan is a subsidiary of Indian Farmers’ Fertilizer
Cooperative Ltd. Its aim is to help Indian farmers make informed decisions through customized
information related to their needs. Moreover, the user can access a variety of informative modules
including agricultural advisory, weather, market prices, agriculture information library in the form of text,
imagery, audio, and videos in the selected language at the profiling stage. The app also offers helpline
numbers to get in touch with Kisan Call Centre Services.

RML Farmer- Krishi MitrApps
It’s a useful farming app where farmers can keep up with the latest commodity and mandi prices,
precise usage of pesticides and fertilizers, farm and farmer related news, weather forecast and advisory.
Moreover, it also provides agricultural advice and news regarding the government’s agricultural policies
and schemes. As per the official, users can choose from over 450 crop varieties, 1300 mandis, and 3500
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weather locations across 50,000 villages and 17 states of India. It is designed with specific tools to analyze
or provide information on different aspects of farming habits.
Pusa Krishi Apps
It’s a government app launched in 2016 by the Union Agriculture Minister and aims to help
farmers to get information about technologies developed by Indian Agriculture Research Institute (IARI),
which will help in increasing returns to farmers. The app also provides farmers with information related to
new varieties of crops developed by Indian Council of Agriculture Research (ICAR), resource-conserving
cultivation practices as well as farm machinery and its implementation will help in increasing returns to
farmers.

Agri App
It’s a total farmer-friendly app that provides complete information on Crop Production, Crop
Protection, and all relevant agriculture allied services. It also enables farmers to access all the information
related to “High value, low product” category crops from varieties, soil/ climate, harvesting and storage
procedures. Moreover, an option to chat with experts, video-based learning, the latest news, online
markets for fertilizers, insecticides, etc. is also available on this app.
Crop InsuranceApps
It’s a wonderful app which helps farmers to calculate insurance premium for notified crops and
provides information cut-off dates and company contacts for their crop and location. It works as a
reminder and calculator for farmers about their insurance. It can also be used to get details of the normal
sum insured, extended sum insured, premium details and subsidy information of any notified crop in any
notified area. It is further linked to its web portal which caters to all stakeholders including farmers,
states, insurance companies, and banks.
Kheti-BadiApps
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‘Kheti-Badi’ is a social initiative App which aims to promote and support ‘Organic Farming’ and
provide important information/issues related to farmers in India. This app helps farmers to switch their
chemical farming into organic farming. However, this app is currently only available in four languages
(Hindi, English, Marathi, and Gujarati).
Agri-Market Apps
The app has been developed with an aim to keep farmers abreast of crop prices and discourage
them to go for distress sales. Farmers can get information related to prices of crops in markets within
50km of their own device location using the Agri-Market Mobile App.

CONCLUSION:
Social learning platform, empowering farmers with reliable information and utility tools which
help them increase their income. Some of these tools are weather forecasts, crop disease detection, a
government subsidy explorer, and price discovery from nearby markets
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Soil contamination due to heavy metals and reclamation
Article id: 23082
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Departmentof Soil Science AndAgrilcultural Chemistry
Dr Panjabrao Deshmukh Krishi Vidyapeeth,AKOLA

INTRODUCTION
Soil contamination with heavy metal is a worldwide environmental concern and leads
tobioaccumulation of toxic elements in the food chain, destroys the function and balance of
ecosystem,and causes human health problems. Mining and smelting operations are important causes of
heavymetal contamination in the environment due to activities such as mineral excavation, ore
transportation, smelting and refining, and disposal of the tailings and waste waters around mines.Heavy
metal pollution of agricultural soil and vegetables is one of the most severe ecological problems on a
world scale and also in India.Long-term use of industrial or municipal wastewater in irrigation is known to
have significant contribution to trace elements such as Cd, Cu, Zn, Cr, Ni, Pb, and Mn in surface soil.Heavy
metals get accumulated in soils and plants causing negative influence on photosynthesis, gaseous
exchange, and nutrient absorption of plants resulting in reductions of plant growth, dry matter
accumulation and yield.Vegetables cultivated in soils polluted with toxic metals due to industrial activities
take up heavy metals and accumulate them in their edible and non-edible parts in quantities high enough
to cause clinical problems both to animals and human beings.Wastewater from industries or other
sources carries an appreciable amount of toxic heavy metals which create a problem for safe rational
utilization of agricultural soil. Heavy metals have a specific gravity greater than 5.0 g/cm 3, AD > 6 Mg/m3
and poisonous in nature.
Sources of Pollutant elements
Natural Sources: Seepage from rocks into water, volcanic activity, forest fires etc. Pollution also arises
from partitioning of polluting elements (which are concentrated in clay minerals with high absorption
capacities), between sedimentary rocks and their precursor sediments and water.
Anthropogenic Sources:The pollution occurs both at the level of industrial production as well as end use
of the products and run-off.
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Figure.1: Effects of heavy metals on several organ systems
Effects of heavy metals on plants
Cadmium (Cd) toxicity symptoms i.e. necrosis appeared in older mustard leaves which led to defoliation
(A & C). Potassium (K) application suppresses the symptoms of Cd toxicity in mustard and also inhibited
early senescence and premature defoliation. Plants look healthy, green and turgid with K (B & D) In A& C,
Cd100 + K0 mg/kg soil; in B & D, Cd100+ K60 mg/kg soil.
Management of contaminated soil
 Increasing the soil pH to 6.5 or higher
 Draining wet soils.
 Applying phosphate.
 Carefully selecting plants for use on metal-contaminated soils.
 Metal accumulation in plants is a multi-step process that includes mobilization from soil into the
soil solution; uptake by roots, xylem loading and transport to shoot; and distribution in aerial sinks
followed by sequestration and storage in the leaf tissue.
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Phytoremediation processes

Advantages
 Improves the quality of soil.
 It is driven by solar energy and suitable to most regions and climates.
 It is cost effective and technically feasible.
 Plants provide sufficient biomass for rapid remediation and promote high rhizosphere activity.
 Does not require expensive equipment or highly specialized personnel.
 Amendable to a variety of organic and inorganic compounds.
 In Situ applications decrease theamount of soil disturbance compared to conventional methods.
CONCLUSION
While anthropogenic activities are the major source of heavy metal pollution, natural sources contribute
significantly to the burden of arsenic and fluoride. Apart from industries, road runoff is also an important
source.The toxic elements enter the body mainly through water, food and air. More research is needed to
assess the extent to which these products affect human health.Public awareness should be created. There
should be monitoring and control over the concentration of heavy metals in soils.Susceptibility to toxicity
is influenced by age, physiological status, nutrition status and genetic factors. More research is needed to
study these interactions, particularly since malnutrition is rampant in India. Where specific interactions
are known: e.g. lead and calcium, fluoride and calcium, populations exposed to these toxic substances
(factory workers, communities living near the factories) should receive periodic health check-up and
nutritional support.Regulatory standards for emission and discharges from process plants should be
strictly enforced.
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RNA isolation from Whitefly Bemisia tabaci
Article id: 23183
Nagaratna Wangi and Ambarish, S.
Department of Agricultural Entomology
University of Agricultural and Horticultural Sciences, Shivamogga
Karnataka, India-577204
1. The adult whitefly B. tabaci washed in RNase free molecular biology water and placed at the bottom of
micro centrifuge tube
2. Add 200 μl Buffer RA1 and 4 μl TCEP to the sample and vortex vigorously (2 x 5 s) to lyse and
homogenize the cells
3. Add 5 μl carrier RNA working solution (20 ng) to the lysate. Mix by vortexing (2 x 5 s). Spin down briefly
(approx. 1 s 1000 x g) to clear the lid
4. Reduce viscosity and clear the lysate by filtration through Nucleo Spin® Filter (violet ring): Place the
Nucleo Spin® Filter (violet ring) in a 2 ml collection tube, apply the mixture and centrifuge for 30 s at
11,000 x g
5. Discard the Nucleo Spin® Filter (violet ring), add 200 μl ethanol (70 %) to the homogenized lysate and
mix by pipetting up and down (5 times)
6. For each preparation, take one Nucleo Spin® RNA XS Column (light blue ring) placed in a collection tube
and load the lysate to the column. Centrifuge for 30 s at 11,000 x g. Place the column in a new 2 ml
collection tube
7. Add 100 μl MDB (Membrane Desalting Buffer) and centrifuge at 11,000 x g for 30 s to dry the
membrane
8. Prepare rDNase reaction mixture in a sterile micro centrifuge tube. For each isolation, add 3 μl
reconstituted rDNase to 27 μl reaction buffer for rDNase. Mix by flicking the tube. Apply 25 μl rDNase
reaction mixture directly onto the center of the silica membrane of the column. Close the lid. Incubate at
room temperature for 15 min
9. First wash; add 100 μl Buffer RA2 to the Nucleo Spin® RNA XS Column. Incubate for 2 min at RT.
Centrifuge for 30 s at 11,000 x g. Place the column into a new collection tube (2 ml).
10. Second wash; add 400 μl Buffer RA3 to the Nucleo Spin® RNA XS Column. Centrifuge for 30 s at 11,000
x g. Discard flow through and place the column back into the collection tube.
11. Third wash; add 200 μl Buffer RA3 to the Nucleo Spin® RNA XS Column. Centrifuge for 2 min at 11,000
x g to dry the membrane. Place the column into a nuclease-free collection tube
12. Elute the RNA in 10 μl H2O (RNase-free) and centrifuge at 11,000 x g for 30 s. The quality and
concentration of RNA samples were determined by recording a UV absorption spectrum at 260 nm with a
spectrophotometer.
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Strategies of Carbon Sequestration through Agriculture
Article id: 23184
Rajnish Yadav1*, Mohammad Hasanain2, Ashwani Kumar Singh3
*1
Division of Soil Science and Agricultural Chemistry, Faculty of Agriculture, Wadura, SKUAST, Kashmir193201, India
Division of Agronomy, ICAR-IARI, New Delhi-110012
Department of Genetics and Plant Breeding, T.D.P.G. College, Jaunpur, VBSPU, U.P- 222003

INTRODUCTION
Soil Organic Carbon (SOC) is valuable natural resources for agriculture. Agricultural soils have lost 30 to 75
% of their SOC pool. Low concentration of SOC is attributed to ploughing, removal of crop residue, mining
of soil fertility and soil erosion.Lost carbon is accumulated in the atmosphere in the form of CO 2. CO2 is
responsible for global warming. Carbon capture and storage is an important process. Soils act both as
source and sink for atmospheric CO2. The SOC pool is estimated as 9.8 Pg (Pg = 1015 g) at 30 cm depth.
The SIC pool is estimated as 196 Pg at 1m depth.

Fig 1: Global atmospheric concentration of CO2
Effect of climate changes in agriculture
 Global mean temperatures have increased by 0.74oC during last 100 years
 GHG (CO2, methane, nitrous oxide) increase.
 Temperatures will be increased from 1.5-4.5oC by 2100 AD.
 Temperature will be greater in rabi
 Precipitation to be increase in kharif
 Snow cover is start to melting
 Sea level to be rise 20 - 60 cm by 2100 AD.
Soil carbon sequestration
Carbon sequestration is the process of transforming carbon from air to soil. Carbon dioxide is
taken up by plants through the process of photosynthesis and Carbon is incorporated into living plant
matter. As the plants die, the carbon-based leaves, stems and roots decay in the soil and become soil
organic matter. This basic process is called Soil Carbon Sequestration.
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Effect of Soil Carbon Sequestration
 Reduce atmospheric carbon levels
 Increase fertility of soil
 Increase productivity of soil
 Give additional income

Fig. 2 Effect of Soil Carbon Sequestration
Strategies of soil carbon sequestration
• No-tillage practice - Adopting no-tillage in agro-ecosystems has been widely recommended as a
means of enhancing carbon sequestration in soils. Increased number of crop species in rotation
resulted in less carbon accumulation in the surface soil and greater Carbon loss in deeper layer.

•

Fig. 3 No-tillage practice
Mulching - Carbon concentration and SOM is increased by adding mulch, and crop residues are
widely applied in the form of mulch for CS and crop protection against cold stress. Mulch can
increase CS in agricultural soils up to 8–16 Mg ha−1 yr. and additionally, the soil's physical and
chemical properties are also improved.
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Fig. 4 Mulching Practices
Green manuring - Green or brown manuring is the practice of returning plant material to a soil to
increase soil organic matter, improve soil fertility and reduce weeds.
Residue management - The importance of crop residue management for carbon
sequestration under no-till. The practice of no-till is known to contribute to the sequestration of
organic carbon in the soil, as it decreases the mineralization of soil organic matter.
Suitable cropping system - To optimize the efficiency of carbon sequestration in
agriculture, cropping systems, such as crop rotation, intercropping, cover cropping, etc., play a
critical role by influencing optimal yield, total increased carbon sequestered with biomass, and
that remained in the soil.
Land use system - Impact of agricultural land management practices on soil carbon sequestration.
Major agricultural activities that contribute to emission of GHGs include ploughing, application of
manures and fertilizers, soil drainage, biomass burning and crop residue removal.

Figure 5: Different land Use Systems
•

Soil erosion control - It acts as a carbon sink, sequestering CO2 from the atmosphere into
the soil organic carbon. Land use change, degradation processes and climate change often result
into soil organic carbon being released from soil to the atmosphere, decreasing the soil's capacity
to store CO2.
FUTURE THRUST
 Need to quantify the carbon captured by agricultural practices.
 Need to increase awareness of farmers from recent development in carbon credit.
 Motivation and initial support by government is highly essential.
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CONCLUSIONS
• Adoption of appropriate soil and crop management practices for sequestering greater amounts of
carbon in soil.
• No-tillage cultivation, balanced use of nutrients, mulching, residue management and various
cropping system should be practiced for sequestering large amount of carbon in soil.
• Drip irrigation, other soil and moisture conservation practices, different land use system improve
organic carbon and nutrient status of the soil.
• Farmers can get additional income by carbon sequestration and trading of carbon credit. This
practice is also helpful for combating environment issues with increasing soil fertility and soil
productivity.
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Gene pyramiding for crop improvement in horticultural Crops
Article id: 23085
AyushKachrulal Sharma* and S P S Solanki
Department of Fruit Science, Punjab Agricultural University, Ludhiana, Punjab-141004
INTRODUCTION
The process of developing a genotype which is composite of many desirable genes like may
beresistant to biotic (insect, fungal and viral diseases) and abiotic stresses (drought, salinity and low
temperature) by using different donor parents. This method has been introduced by the Watson and
Singh in 1953 and this has been followed in the crops for development of multiple disease resistant
varieties or genotypes. In earlier time this type of varieties had been developed by using back cross
method, whereas it is cumbersome and low in result. MAS (Marker assisted selection) opennew
dimensions of breeding approach for developingnovel genotypeusing gene pyramiding in horticultural
crops.
Type of gene pyramiding
Gene pyramiding done by the conventional approach of back cross method which includes
pedigree, back crossing and recurrent selection and stabilisation of desired genes in targeted genotype
but it has limitation that it is cumbersome and gives less success. Based on marker assisted selection gene
pyramiding is used, whereas MAS selection boost selection method in horticultural crops which facilitate
rapid selection method for particular genes.
Estimation of Minimum Population size
Population size for following gene pyramiding method depends on the number of gene for which
breeding has to be done and probability of each individual parents containing desired allele
𝐼𝑛(1−𝑌)

N=𝐼𝑛 (1−𝑃𝑓𝑃𝑚)
Where,
N- Minimum population required
Y – Desired probability of success (i.e. 80%, 90%, 95% etc.)
Pf – Frequency of event for female parent
Pm –Frequency of event for male parent
Advantages of gene pyramiding
Wild species are treasure of many resistant genes were it can become parent for the development
of genotype of new type having all possible desirable genes. This method can able to explore new wild
parent or ancestor type for the transfer of certain desirable genes in single genotype. Also this method
facilitate use of compatible genotypes, which can be used for donor parent,MAS facilitate the selection
procedure were it eliminate the false selection and reduces time of selection. As this method is majorly
works on the qualitative characters it has role in disease and pest resistant variety development.
Importance of gene pyramiding for crop improvement
Vegetable crops like tomato, potato, cucurbits, etc. and fruit crops like mango, citrus, papaya,
guava etc. are infected by many insect and pest, so it became necessary developed such a variety which
are resistant to multiple diseases. It is important in development of fortified verities, having good colour
and long shelf life.
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Pyramiding of horticultural crops
Many work has been done in vegetable crop by using this method where as many new genotypes
has been developed by using this breeding methods. Cao et al., (2002) developed diamond back moth
disease resistant broccoli cultivar with two Cry 1ac and Cry1c gene through gene pyramidingmethods.
Zanget al., (2017) developed muskmelon cultivar more resistant to gummy stem rot disease than earlier
type, which has been developed by using this two genes Gsb-4 and Gsb-6 responsible for giving broad
spectrum resistance against wide variation of gummy stem rot and agronomical characters from two
resistant accessions, PI482398 and PI420145. They had used MAS method to follow rapid and precise way
of selection through population.
Scope in horticultural crop improvement
Many complex diseases cause losses in fruit crops like in citrus it is infected by citrus decline,
gumming, canker, phytophthora and greening etc. so it is necessary to develop such cultivar or genotype
of citrus which is resistant to diseases by using different wild source of donor gene. Also such complex
disease in mango like malformation and alternate bearing can be solved by using this breeding method. In
vegetable crops like tomato and potato also had many diseases which can be control by using disease
resistant cultivar, which are resistant to wide range of diseases.
REFERENCE
4.
5.
6.

Cao J, Zhao JZ, Tang J, Shelton A and Earle E (2002) Broccoli plants with pyramided cry1Ac and cry1C Bt genes control
diamondback moths resistant to Cry1A and Cry1C proteins. Theoretical and Applied Genetics105(2-3):258-64.
Malav A, Indu and Chandrawat, K S (2016) Gene Pyramiding: An Overview. International Journal of Current Research in
Biosciences and Plant Biology. 22-28:307.004.
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Breeding methods and improved cultivar of Snake gourd
Article id: 23187
Sharvan Kumar
Ph.D. Scholar Department of vegetable Science, ANDUA & T, Kumarganj, Ayodhya (U.P.)
Snake gourd, Trichosanthes anguina L. is a commonly grown vegetable in India. It is widely distributed
in humid tropical areas of many countries, including Southeast Asia, China, Japan, Australasia, Fiji,
Mauritius, Java, South America And some part of Africa.
Biosystematics
The genus Trichosanthes L. belong to the family Cucurbitaceae, subfamily Cucurbitoideae, tribe
Trichosantheae C. jeffr. and subtribe Trichosanthinae Pax. Trichosanthes is a large genus having 44 species
including 21 species that are found in India. About 40 species of Trichosanthes occur in east, Southeast
Asia, Australia and Fiji. The genus Trichosanthes has two cultivated Species T. anguina L. and T. dioica
Roxb. and several wild species. The important wild species, are Trichosanthes bracteata (Lam.) Voigt. (syn.
T. palmata Roxb), which is most widely distributed in India, T. cucumerina L. having a large variability, T.
lobata, T. wallichiana (syn. T. multiloba Clarke), T. Nervifolia L, T. cordata Roxb., T. japonica and T.
shikokiana. The botanical name of snake gourd is sometimes known as T. cucumerina L. but the most
common is T. anguina L. The species T. celebica, T.ovigera and T. villosa are minor vegetables. T.
bracteata is tistributed all over the country but largely in eastern India, the Himalayas up to an elevation
of 1500 m. and extending southwards to the Andaman Islands. T. cordata. (Roxb.) grows wild in
peninsular India and north-eastern plains and hills.
Origin and Domestication
The snake gourd had probably its origin in India or the Indo- Malayan region. It is found wild India. Its
first domestication was in India. There may be two source for evolution of the cultivated species, T.
anguina, the snake gourd as indicated by cytogenetical investigations. It is closely related to T.
cucumerina from which it has evolved (i) through the intermediary species, cross between T. cucumerina
and T. anguina. It is most likely that either T. cucumerina or T. lobata is the progenitor of snake gourd, T.
anguina.
Cytology
All species of Trichosanthes have chromosomes, n = 11 and 2n = 22 except T. bracteata and T.
cucumeroides in which n = 22 and 2n = 44. And hexaploids (2n = 66) have been reported in T. palmata.
Induced polyploids in T. anguina showed quadrivalents, trivalents, bivalents and univalents. Only two
species, T. anguina and T. cucumerina are monoecious while all others are dioecious. The species with 2n
= 22 chromosomes had metacentric to submetacentric medium- sized (5.74mm to 1.48 mm)
chromosomes had metacentric to submetacetric with secondary constriction in T. anguina and T.
cucumerina. The presence of XY sex chromosome were recorded in T. cucumeroides and T. anguina and T.
japonica at meiosis and in T. multiloba at metaphase. The species, T. anguina, T. cucumerina and T. lobata
are crossable among themselves with fertie hybrids indicating their close relationship.
Germplasm Resources
The germplasm collections of snake gourd are being maintained at IIHR, Bangalore, NBPGR, New Delhi,
and KAU, Vellanikkara, Kerala. The southern peninsular region of India which is rich in diversity of snake
gourd has been identified as a priority area for germplasm collection by IPGRI.
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Genetics
Fruit colour, fruit size and fruit pericarp colour are monogenically inherited qualitative characters.
There are several characters governed by polygenes that positive correlation with yield. These attributes
are node of first female flower, fruit length, weight and girth, number of female flowers per plant and
number of fruit per plant.
Breeding objective
The following are the main objective of breeding snake gourd:
Vigorous- growing, well branched plants., Earliness- Lower node at which first female flower appears.
High female and male sex ratio. Fruit Quality - Colour- Green or white depending on consumer’s
preference, Size- Medium- long or long Weight- Thick and heavy fruits, Non-fibrous and tender fruits at
marketable, stage. Resistance to diseases (Pythium Fruit rot, mosaic ) and insect pest (fruit fly).
Breeding Methods and Improved Cultivars
The methods adopted for breeding of snake gourd are the same ai in other cucurbits. The improved
cultivars have been developed by single plant selection in heterogeneous populations of local types. A
high range of variability existing in local germplasm of snake gourd can be exploited for the improvement
of the crop. Mass selection, hybridization and pedigree method of selection have been used to develop
promisng cultivars. Though the wild T. cucumerina and T. lobata are cross- compatible with T. anguina, no
backcrossing attempts have been made yet to transfer useful genes from wild donor species to the
cultivated species. Appreciable heterosis for yield has been reported in snake gourd but so for only one F1
hybrid. MDU1 has been developed by TNAU, Coimbatore for commercial cultivation.
Most of the improved cultivars of snake gourd are selection from local types. One induced mutant PKM-1
and the cultivars Co-1 and Co-2 selection from local types were released by TNAU, Coimbatore.
Improved cultivars of snake gourd grown in India
Cultivar
Parentage
Source
Co-1
Selection from a local type of Alangulam, TNAU, Coimbatore
Distt. Tirunelveli
Co-2
Selection from a local cultivar of TNAU, Coimbatore
Coimbatre district
MDU-1
A F1 hybrid between Pannipudal and TNAU, Coimbatore
Selection 1 from Thaniyamangalam
PKU-1
TA 19
APAU Swetha

Induced mutant from H 375
Selection from a local cultivar
Selection from a local type

TNAU, Coimbatore
KAU, Vellinikkara
APAU, Hyderabad

REFERENCE
1.
2.
3.
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Scope of beekeeping in Koshi region
Article id: 23188
Manoj Kumar1, Bipul Kumar 2, Deepak Ranjan Kishor3 and Nirala Kumar4
1&3
Department of Entomology, 2&4 Department of Extension Education
Dr. Rajendra Prasad Central Agricultural University, Pusa (Samastipur)
INTRODUCTION
Koshi region is north-east part of the state of Bihar which has highly diversified, abundant bee-flora
and favourable ecological conditions for beekeeping. Beekeeping has a promising future in the region during
recent trends of diversification in agriculture. If due attention is given to beekeeping, it has a good scope in
the state to develop as a prime-agri-horticulture and forest based rural industry. It can generate selfemployment to rural and tribal families and can increase the income by producing honey and other beehive
products like bees wax, royal jelly, bee venom, propolis etc.With the development of apiculture, a number of
subsidiary industries will also develop, which include fabrication of beekeeping equipments and their
marketing can open new vistas for unemployed and underemployed youths. Due to deforestation on large
scale and indiscriminate use of pesticides, the population of natural pollinators has declined and there is
necessity for rearing of hive bees to meet pollination requirement. There exists a great potential for expansion
of beekeeping in the Koshi region due to vast area of land under crops and forest plantation.
History of Beekeeping
Though the honey and honeybees are known to mainkind since the prehistoric times but the collection of
honey was done by smoking away, the bees and squeezing their combs till the end of eighteenth century. This
is still in vougue with wild bees and Indian bee, which is a major sources of forest honey in tribal and remote
areas. In twentieth century, beekeeping proper started when the man learned to safeguard the future of
colonies of bees. Gradually the man started rearing them in pot hives, logs of wood, pipes and basket of Indian
honeybee. The modernization of beekeeping with Indian honeybee started when country became
independent with the formation of Khadi and Village Industry.
Board (1953) and Khadi & Village Industry Commission (1956) and Central Bee Research & Training
Institute (CBRTI) at Pune in 1962 and the Institute worked through a network of regional bee research
laboratories, field station and experimental apiaries all over the country (Chand, H. and Singh, R. 2006). But
the honey production was very low i.e.5-10 kg/colony/year. Around 1986, a great disaster occurred when
most indigenous colonies were infected with Thai Sac Brood Virus disease (TSBV). A research project
sanctioned by ICAR, New Delhi on Ecto-parasitic mite of Indian honeybee in 1984 to RAU, Pusa.The Indian
Council of Agricultural Research, New Delhi sanctioned a project on Honeybee Research and Training during
1987-88.
Scope of Beekeeping
Koshi region is rich in bee-flora, maize, vegetables and sunflower are grown throughout the year in large area.
Oilseeds, pulses and spices are in abundance in addition this the litchi orchard is also available in the region.
By popularize this interferences honey production gained upto 40 kg/hive/year. The most congenial
temperature, 27-35o C for foraging of honeybees remains for longer period whereas adverse temperature
below 10o C and above 45o C goes for only a few weeks. The average land holding in the region are very small
and people are in search of alternative source of income. As beekeeping involves low onputs, simple
technology and gives quick return is most suited to the unemployed and underemployed youths of the region.
There are four species, viz., rock bee (Apis dorsata), little bee (Apis florea), Indian honeybee (Apis cerana
indica) and European honeybee (Apis mellifera) are providing honey whereas in other state only one or two
spp. are generally present (Agrawal, M. L.and Singh, R. 2005). Forest honey from wild bees constituted major
portion of total production in the state. Presentaly Indian honey are not available in the nature due to heavy
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infestation by Thai Sac Brood Virus disease (TSBV). In such situation to meet the demand of honey more
emphasis is to be given on rearing of Italian honeybees.The Italian honeybee is very gentle in nature, less
prone to pests and diseases. It has less habit of absconding and desertion. The honey production potential is
more than five times of Indian honeybee. This species is efficient pollinator to crops.Among all the four species
only Apis mellifera produces propolis which can be exploited for commercial production.
Diversification in Beekeeping
Presently beekeepers emphasis is on honey production only. Beekeeping should be diversified and other value
added beehive products like bees wax, pollen, propolis,
bee venom and royal jelly can also be
produced. This will be additional income to beekeepers (Chand, H. and Singh, R. 2006). A list of bee flora of
Bihar with common name, botanical name period of flowering, availability of nectar and pollen or both for
honeybees are noted below in table.

Table-1: Most important bee flora of Bihar
Sl. Common
Botanical name
Source
No. Name
1.
Mustard
Brassica sp.
Nectar- Pollen

Purpose

Duration
Nov.- Feb.

2.
3.
4.
5.
6.
7.
8.
9.

Khesari
Citrus
Litchi
Jamun
Drumstick
Maize
Rice
Sunflower

Lathyrus sativus
Citrus sp.
Litchi chinensis
Syzygium cumini
Moringa oleifera
Zea mays
Oryza sativa
Helianthus annus

Nectar
Nectar
Nectar
Nectar
Nectar
Pollen
Pollen
Nectar- Pollen

Multiplication of colonies/
Honey production
Raising comb foundation sheet
Raising comb foundation sheet
Honey production
Honey production
Honey production
Brood rearing
Brood rearing
Honey production

10.

Bittergourd

Memordica
charantia

Nectar- Pollen

Brood rearing

Sunflower Bee Flora

Feb.
Jan.- Feb.
March
May
Jan.- Feb.
Whole year
Aug.- Sept.
Dec.March
&
May
April- Oct.

Mustard Bee Flora
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Onion Bee Flora

Coriander Bee Flora

Safflower Bee Flora

CONCLUSION
The Koshi region of the state has enormous potentialities for profitable beekeeping due to abundant
availability of bee flora throughout the year and due to existence of suitable
agro-climatic conditions.
The major fruit bee flora available from litchi, jamun, citrus and aonla. Among oilseeds crop mustard,
sunflower, linseed, til and castor. Among pulses arhar, khesari, moong, pea and urd. The other bee flora
are cucurbits, cauliflower, cabbage, onion, radish, carrot and drumstick.The flora from which bees collect
good amount of nectar as well as pollen are often called bee pasturage or bee flora. In nature, there are
many tupes of bee flora from which bees either collect nectar or pollen. The pollen has great importance
for a bee colony as pollen provides proteins which are essential for worker bee to secrete glandular food
(royal jelly) for rearingbrood. Pollen and nectar sources are essential for full exploitation of honey flow
because large area is required to collect maximum honey in combs.
REFERENCES
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Applications of Hydrogel Polymer in Agriculture Sector
Article id: 23189
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Scientist, Division of Floriculture and Landscaping
3
Senior Scientist, Division of Floriculture and Landscaping
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INTRODUCTION
Agriculture uses 70% of the total accessible freshwater (0.03% of the total global water resources)
and global water demand is predicted to be 50% higher than today by 2030 Al Camo et al., 2000). Water
efficient agriculture has become the major challenges especially for arid and semi–arid regions.
SAP hydrogels are generally sugar-like hygroscopic materials with white-light yellow colour and
can swell to absorb huge volume of water or aqueous solution. This property has lead to many practical
applications of these new materials in particularly in agriculture for improving water retention of soils and
the water supply of plants. The hygroscopic materials are usually categorized into two main classes based
on the major mechanism of water absorption, i.e., chemical and physical absorptions. Superabsorbent
polymer (SAP) materials fit in the latter category, yet, they are organic materials with enormous capability
of water absorption. Comparison between absorptiveness of some common absorbent materials with
commercially available SAP is presented in Table 1.
Table 1: Water absorbency of some common absorbent materials (Mohammad et al., 2008)

Sl/No.

Absorbent Material Water Absorbency (wt %)

1
2
3
4
5
6

Whatman No. 3 filter paper
Facial tissue paper
Soft polyurethane sponge
Wood pulp fluff
Cotton ball
Superab A-200

Absorbent Material Water
Absorbency (wt %)
180
400
1050
1200
1890
20200

Hydrogel application in Agriculture
Application of hydrogel polymer to the soil improves the availability of water in the substrate,
enhancement seed germination, increase leaf water content and leaf chlorophyll content under arid
region conditions (Khadem et al., 2010). Hydrogel releases water and nutrient to the plants when
surrounding soil around root zone of plants starts to dry up and scientists targeted at developing new
tools for increasing the efficacy of nutrient relief to the plants (Tomaszewska and Jarosiewicz, 2002). Rate
of application of agricultural hydrogel depends upon the texture of soil – for clay soil: 2.5 kg/ha (at the
soil depth of 6–8 inches). For sandy soil: up to 5.0 kg/ha (at the soil depth of 4 inches).
Application methods
For field crops: Prepare an admixture of hydrogel and fine dry soil in 1 : 10 ratio and apply along with the
seeds/fertilizers or in the opened furrows before sowing. For best results, hydrogel should be close to
seeds.
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In nursery bed for transplants: Apply 2 g/m2 (or according to recommended rate) of nursery bed mix of
hydrogel uniformly in the top 2 inches of the nurserybed. In pot culture, mix 3–5 g/kg of soil before
planting.
While transplanting: Thoroughly mix 2 g (or according to recommended rate) of hydrogel per litre of
water to prepare a free-flowing solution; allow it to settle for half an hour. Dip the roots of the plant in
the solution and then transplant in the field.
Influence of hydrogels on water holding capacity of sandy soil: Hydrogels are best utilised in the sandy soil
to achieve maximum yield in spite of climatic conditions (Ekebafe et al., 2011). Johnson (1984) mixed sand
with different cross-linked polyacrylamides so as to produce a polymer concentration range of 0–2 g/kg.
The results indicated that all polymers tested increased the field capacity (FC) of coarse sand to171 and
402%.
Effect of hydrogel on plant growth: Hydrogel polymers enhancement plant growth by increasing water
holding capacity which enhanced plants survival under water stress, decreasing fruit drop ratio,
enhancing total yield and fruit weight under various severity conditions (Barakat et al , 2016). AbediKoupai et al. (2006) studied on the effect of SAP on the growth indices of an ornamental plant (Cupressus
arizonica) under reduced irrigation regimes and reported marked responses in the number of days to
permanent wilting point (PWP) as a result of polymer application and increases in polymer concentration.
Application of 2.5 kg/ha of hydrogel produced significantly higher growth and attributing characters and
yield in aerobic rice compared to control in all the types of lands (viz. flat bed sowing, ridge sowing and
raised bed sowing (Rehman et al., 2011).
Improving crop productivity: Elbarbary and Ghobashy (2017) reported that hydrogel increased total yield
and implement fruit characters in valencia orange trees and improved the growth of Zea maize plants.
They have been used in soil for the restoration of grass in regions where regular irrigation is a constraint
(Lucero et al., 2010). SAP hydrogel increased the turf density, colour intensity and coverage percentage
while its wilting level is substantially decreased (Mousavinia et al., 2005).
Hydrogel polymer as plant protector: The hydrogel polymer coat provides protection from the stress
imposed by accelerated age, which includes pathogen invasion and pest attack during establishment.
Seed coating: Seed coating with combination of insecticide and polymer produce greater total yield and
good quality seeds. Emergence ratio of sugarbeet is also promoted by surface coating of sugar beet seeds
with hydrogel. Coating of pearl millet seed with 10 and 20 g of hydrogel/kg of seed resulted in the
production of significantly higher effective tillers, ear length, test weight, grain and stover yield compared
to control and watersoaking treatment Singh, 2012). The polymer is also being considered as a potential
carrier for protected agent like pesticides and herbicides (El-Hady OA et al., 1981).
Limitations to SAP use in agriculture: When SAPs are added in soil, they can come under pressure and
their water absorption activity be decreased due to their inability to swell (Bhardwaj et al., 2009). Their
water absorption capacity could be reduced with the formation of additional crosslinks with ions like Al3+
and Ca2+ present in soil (Chatzoudis and Rigas, 1999). Another limitations is that application of SAP in soil
has neither or no significant effect on plant growth except during the initial stage of growth (Frantz et al.,
2005).
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Environmental fate of SAPs in soil
Hydrogels served as a convenient and economically feasible option in water-stressed areas for
increasing agricultural productivity with environmental sustainability. In-depth ecotoxicological testing
has provided no evidence for significant adverse effects of polymers to marker organisms in water or
plants and birds because of the chemical inertness of polymers (Sutherland et al., 1997). The polyacrylate
becomes much more sensitive to aerobic and anaerobic microbiological degradation and can degrade at
rates of 10-15% per year into water, carbon dioxide and nitrogen compounds.
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INTRODUCTION
The world produces enough food to feed all 7.5 billion people, yet 1 in 9 people around the world
go hungry each day and a child dies for every ten seconds. Approx. 11 per cent of the world’s population
(i.e., 821.6 million) people are going hungry (FAO, 2018) and 2 billion suffer from malnutrition.With a
population of over 1.3 billion, India has seen remarkable growth in the past two decades; i.e., Gross
Domestic Product, per capita consumption and similarly food grain production has increased almost 4.5, 2
and 3 times respectively. Eventhough the country produces sufficient food to feed its population, it is
unable to provide access to food to a large number of people, especially women and children. Similarly,
malnutrition in India among women and children is widespread, acute and even alarming.
Global Hunger Index
The Global Hunger Index (GHI) is an peer-reviewed annual report, jointly published by Concern
Worldwide and Welthungerhilfe and the 2019 GHI report is the 14th annual series which presents a
multidimensional measure of global, regional, and national hunger. The GHI scores are calculated based
on a formula that captures mainly three dimensions of hunger viz., insufficient caloric intake, child
undernutrition, and child mortality using four component indicators:
1. Undernourishment: The population those who reflects insufficient caloric intake.
2. Child Wasting: The children under the age of five who are low in weight for their height,
reflecting acute undernutrition.
3. Child Stunting: The children who are under the age of five who are low in height for their age,
reflecting chronic undernutrition.
4. Child Mortality: The share of children under-five mortality rate.
Data on these four indicators come from the World Health Organization (WHO), the World Bank, the Food
and Agriculture Organization of the United Nations (FAO), UNICEF, the United Nations Inter-agency Group
for Child Mortality Estimation (UN IGME) and Demographic and Health Surveys (DHS). The GHI ranks
countries on a 100-point scale, with 100 being the worst score and 0 being the best score (no hunger).
State of Hunger in India
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India has the largest undernourished
population amongst 117 countries in the world.
According to FAO estimates in ‘The State of Food
Security and Nutrition in the World, 2019' report,
14.5% of the population people are undernourished
in India (i.e., 194.4 million). Also, 51.4 per cent of
women in reproductive age (15-49 years) are
anaemic. Further according to the report 37.9 per
cent of the children aged under five in India are
stunted (too short for their age), while 20.8 per
cent suffer from wasting (low weight for their
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height) (https://www.indiafoodbanking.org/).India has been ranked 102 out of the 117 countries
analyzed. India is the second lowest-ranked among the South Asian countries, with Pakistan, Bangladesh
and Nepal ranked 94, 88 and 73 respectively on the Global Hunger Index.
[Note: In the fig 1, the data for GHI scores are from 1998–2002 (2000), 2003–2007 (2005), 2008–2012
(2010), and 2014–2018 (2019)]. Source: worldbank.org.
Table 1: Trend for indicator values of India
Prevalence of
Prevalence of
wasting in
stunting in
Under 5 mortality rate
Year
children under children under
(%)
5 years (%)
5 years (%)
2000
18.2
17.1
54.2
9.2
2005
22.2
20
47.8
7.5
2010
17.5
16.5
42
5.8
2019
14.5
20.8
37.9
3.9
Note: Data for child stunting and child wasting are from 1998–2002, 2003–2007, 2008–2012,
and 2014–2018. Data for undernourishment are from 1999–2001, 2004–2006, 2009–2011,
and 2016–2018. Data for child mortality are from 2000, 2005, 2010, and 2017
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Proportion of
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Fig 2. Trend for indicator values of India
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India was ranked at 63 in 2013, as compared to 55
in 2014, 80 in 2015 and 97 in 2016 followed by 100 in
2017. As of 2015-16, it was found that 39 per cent of
Indian households had no sanitation facilities. The
major impediments to the physical development of
children, compromising their metabolism and nutrition
absorption are poor sanitation conditions.

Food Loss & Food Waste
It is estimated that nearly one-third of the food produced in the world every year gets lost or
wasted. Due to inefficient supply chain management and do not reach the consumer markets 40 per cent
of the fruits and vegetables and 30 per cent of cereals that are produced are lost.
Thus, the GHI report of severe hunger is at odds with the Food Corporation of India's
recommendation to donate excess food grains to other countries. This clearly indicates the fact that
hunger in India is not caused by a lack of food, but rather, by inefficient and unequal distribution and
regulation. Over 40 per cent of the total food produced in India is wasted. The country wastes
around INR 50,000 crores, or 67 million tonnes, of food every year (according to the Agriculture
Ministry).
The targeted Public Distribution System (PDS) was made known to provide food and other
commodities to the weaker sections of society at administered prices.Thus, the goal of reaching zero
hunger by 2030 seems difficult to accomplish without the universalization of the public distribution
system, implementation of guidelines to avoid crop wastage, and the strengthening of existing
schemes like the mid-day meal and POSHAN Abhiyan. (globalhungerindex.org).
Causes of Hunger in India
Hunger is primarily caused by poverty,
although other causes include food shortages, war
& conflict, climate climate, poor nutrition, poor
public policy, ecocnomy, food waste, gender
inequality, forced migration, natural disasters,
crises, , political instability, population growth, and
food and agricultural policies and practices. Also
low level of awareness about do’s and don’t’s of
balanced food, health and hygiene, social injustice,
lack of adequate political and social will,
infrastructure constraints in supply chain. It is
estimated 23.6 per cent of the Indian population, or
about 276 million people, lived below $1.25 per day
on purchasing power parity.
Over the last 5 years, there has been an upward trend in the rise in hunger, in part due to climate
change. Climate variability can affect the hunger by altering agricultural productivity, food availability,
food pricing, and food access. Additionally, there are more people in the world living in urban areas and
along the coasts, which increases the risk of flooding and the extent of damage due to weather-related
events. These factors can result in loss of assets, increased poverty, and other drivers of hunger. (The
future of food and agriculture: Trends and challenges. 2017).
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Consequences of hunger
Hunger and Poverty Create a Vicious Circle
Undernourishment is a consequence of poverty by being passed on from generation to generation – a
vicious circle. In addition, food security and hunger cause many children are stunted due to malnutrition,
nutrition-deficient individuals are more likely to have infectious disease such a pneumonia and
tuberculosis and it leads to a higher mortality rate. If the child bearing women (mothers-to-be) are
already undernourished, their children cannot develop correctly during the pregnancy and are frequently
born prematurely and/or underweight. Besides, a malnourished child is also more prone to developing
chronic diseases in adulthood. They both tend to lead to reduced physical and mental capacity in
adulthood.
Conclusion and Recommendations
We have just a decade left and the commitment to reach Zero Hunger by 2030 of the Sustainable
Development Goals is still under threat or being reversed. Although the nation is implementing the
programs and policies to improve people’s food security and nutrition, they require additional efforts and
support to achieve a sustained positive impact. Availability, Access and Absorption along with good
drinking water are the keys to a “Zero Hunger India”. The recommendation for mitigating hunger is to
educate the general public and target groups about the extent and causes of hunger and malnutrition,
tackling malnutrition by educating and creating awareness. And also there will always be a need to
monitor the food security situation even in thriving economies and to provide support in these societies
to those who struggle to access adequate nutritious food. Lastly, there is a tremendous degree of
uncertainty in the case of climate change. As we know many of the actions we must take to mitigate,
prepare for, and adapt to climate change to achieve zero hunger.
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INTRODUCTION:
Plant parasitic nematodes account for an estimated loss of about US$173 billion every year. The use of
chemical nematicides is restricted due to ecological and human health hazard concerns as well as development
of resistance in target organisms. One of the promising methods in alternative to chemicals is
biocontrol.Biological control of plant-parasitic nematodes is safe to the user and does not disturb the beneficial
flora and fauna in the soil, thus, maintaining soil biodiversity and health.Among different fungal biocontrol
agents Trichoderma is known to suppress plant parasitic nematodes through mechanisms like, predation,
parasitism and antibiosis.
Trichoderma is a genus of asexually reproducing filamentous fungi & belongs to family
hypomycetes .This fungi is often the most frequently isolated soil fungi in nearly all temperate and
tropical soils .These fungi reproduce asexually by production of conidia and chlamydospores and in wild
habitats by the production of ascospores. However, the ability of these fungi to sense, invade, and
destroy other fungi has been the major driving force behind their commercial success as biopesticides.
These fungi not only protect plants by killing other fungi and certain nematodes but induce resistance
against plant pathogens, impart abiotic stress tolerance, improve plant growth and vigor, solubilize plant
nutrients and bioremediate heavy metals and environmental pollutants. They produce many kind of
enzymes and also prolific producers of secondary metabolites, some of which have clinical importance.
The genus Trichoderma was first proposed as a genus over two hundredyears ago by Persoon
(1794) in Germany. In India, it was first time isolated byThakur andNorris during the year 1928 from
Madras.The potential value of the genus Trichoderma as bioagents was first reported by Weindling
in1932.For the first time nematicidal activity of Trichoderma was found by Windham et al. (1986) .They
reported that egg mass production in the root-knot nematode Meloidogyne arenaria decreased by soil
treatments with T. harzianum and T. koningii preparation
There are many positive attributes of Trichoderma spp. as a biocontrol agent like
 Good rhizosphere competitors.
 Many isolates possess nematicidal activity
 Different modes of action including antibiosis, direct parasitism,providing induced systemic
resistance to plants against wide range of pests & pathogens
 Compatible with nematicides & other nematophagous fungi
 PGPR activities in the soil
Mechanisms of Trichoderma spp
I. Trichoderma- Nematode interaction
Direct parasitism:During this process Trichoderma secretes cell wall degrading enzymes such as
proteases, chitinases they have role in direct parasite against nematode. Chitinases enzyme degrades egg
shell of nematode; protease enzyme degrades body wall nematode juveniles.
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Antibiosis:Secondary metabolites produced by Trichoderma such as acetic acid, cyclosporin, gliotoxin,
trichodermin are nematicidal. other classes of nematicidal antimetabolites secreted by Trichoderma
includes
i) Volatile antibiotics:6-pentyl-a-pyrone, Isocyanide derivates
ii) Water-soluble compounds: Heptelidic acid,Koningic acid
iii) peptaibols :ἁ-aminoisobutyric acid ,Trichorzianine
Competition:Trichodermahas a strong capacity to mobilize and take up soil nutrients, thus making it more
efficient and competitive than plant parasitic nematodes. Competition for carbon, nitrogen and other
growth factors, together with competition for space or specific infection sites, may be also used by
Trichodermato control plant pathogens
II. Trichoderma- Plant interaction
1. Plant root colonization:Trichoderma generally penetrates upto cortex of the root this fungus
occupies a nutritional niche and the plant is protected from disease.
2. Plant growth promotion: Elicitors from Trichoderma activate the expression of genes involved in
the plant defence response system, and promote the growth of the plant, root system and
nutrient availability.
3. Induced resistance: Trichoderma interaction with plant leads to ISR. resistance (ISR) is typically
activated upon colonization of plant roots by beneficial microorganism like Trichoderma , a longdistance signal travels through the vascular system to activate systemic immunity in above-ground
plant parts & provides resistance against wide range of pests & pathogens
4. Symbiosis and endophytism:Trichoderma shows symbiotic relation with plant & derive nutrition
from plant and in turn helps for the plant growth by production of organic acids, such as gluconic,
citric or fumaric acids, which decrease soil pH and permit the solubilization of phosphates,
micronutrients and mineral cations like iron, manganese and magnesium that improves plant
growth.
Methods of application of Trichoderma formulations
Seed treatment: Mix 10g of Trichoderma formulation per liter of cow dung slurry for treatment of 1kg
of seed before sowing, particularly for cereals, pulses and oilseeds.Nursery treatment: Drench
nursery beds with @ 5g Trichoderma formulation per liter of water before sowing.
Cutting and seedling root dip: Mix 10g of Trichoderma formulation per liter of water and dip the
cuttings and seedlings for 10 minutes before planting.
Soil treatment: Mix 1kg of Trichoderma formulation in 100 kg of farmyard manure and cover it for 7
days with polythene. Turn the mixture in every 3-4 days
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Selected reports of Trichoderma activity against plant parasitic nematodes
Host

Nematode
species

Antagonistic
Fungi

Brinjal

M. incognita

T. harzianum

Tomato

M. javanica

T. harzianum

Cucumber

M.incognita

T. harzianum

Tomato

M. javanica

T. harzianum

Black gram

M.incognita

T. harzianum

M.incognita

T. harzianum+
Improved growth of the plant
neem extract +
decreased infestation by nematode
Furadan

Tomato

Activity on nematode

Source &place

Suppressed nematode population and
galling
Suppressed galling index and reduced
number of eggs per egg mass
Reduced production of eggs& final
population in roots and soil
decreased the number of galls, egg
masses per root and final nematode
population in soil
Decreased the numbers of galls, eggs per
egg mass

Rao et al., 1997
(Bangalore)
Spiegeland
Chet
1998(Israel)
Mascarin
et
al.,2012 (Egypt)

&

Javeed et al., 2016
Neog et al., 2014
Arain et al., 2015

Various nematicidal Trichodermaharzianum formulations available in India
Product name
Source
Binab-Tt
ADA (BCL)
Ecoderma
ADA (BCL)
F-stop
ADA (BCL)
Supravit
Pest control Pvt Ltd
Trichodex
Pest control Pvt Ltd
Ecosom
Agri life

CONCLUSION: Thus, Trichoderma isolates are unique biocontrol agents with their activities in their
ecosystems as free living, plant symbionts or parasites of plant pathogens& inducers of ISR against broad
range of pathogens.Trichoderma interactions should be further studied from ecology to molecular
level.Its exact mechanism of action against plant parasitic nematodes needs to be ascertained. There is a
need for development of Trichoderma strains that control environmental Stress
REFERENCES:
1.

2.
3.
4.
5.
6.
7.

Arain, R. R., Syed, R. N., Rajput, A. Q., Khanzada, M. A., Rajput, N. A. andLodhi, A. M. 2015. Comparative efficacy of
Trichodernm harzianum, neem extract and furadan on Meloidogyne incognita infecting tomato plant growth.Pakistan
Journal of Nematology,33 (1):105-112.
Javeed, M. T., and Al-Hazmi, A. S. and Molan, Y. Y. 2016. Antagonistic effects of some indigenous isolates of Trichoderma
spp. against Meloidogynejavanica. Pakistan Journal of Nematology, 34(2): 183-191.
Mascarin, G. M., Junior, M. F. B. and Filho, J. V. D. A. 2012. Trichodermaharzianum reduces population of Meloidogyne
incognita in cucumber plants under greenhouse conditions. Journal of Entomology and Nematology, 4 (6):54-57.
Neog, P. P., Manoj, K., Chauhan and Deka, S. N. 2014.Trichoderma harzianum in management of root knot nematode
infesting black gram. Annals of Plant Protection Sciences,22: 235-236.
Rao, M. S., Reddy, P. P. and Nagesh, M. 1997. Management of root knot nematode, Meloidogyne incognita on tomato by
integration of Trichodermaharzianum with neem cake. Nematologia Mediterranea, 104:423-425.
Spiegel, Y., and Chet, I. 1998. Evaluation of Trichoderma spp. as a biocontrol agent against soil borne fungi and plantparasitic nematodes in Israel. Integrated Pest Management Reviews,3:169-175.
Windham, G.L., Windham, M.T., Williams, W.P., 1986. Effect of Trichoderma spp. on maize growth and Meloidogyne
arenaria reproduction. Plant Disease Reporter, 73: 493–494.

614

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Use of vegetables to minimize malnutrtion
Article id: 23192
Sandeep Kumar* and Priyanka Kumawat**
*Ph.D. Scholar Department of Fruit Science, College of Horticulture and Forestry, Agriculture University,
Kota, Campus Jhalarapatan, Jhalawar- 326 023 (Rajasthan)
**Ph.D. Scholar Department of Horticulture, Swami Keshwanand Rajasthan Agriculture University,
Bikaner-334006 (Rajasthan)
The word "malnourished" designates the lack of a minimum daily balance of nutrients that may
include proteins and essential amino acids, fatty acids, vitamins, and minerals. Improper diet can lead to
obesity, starvation, poisoning, disease, or death. Deficiency of any essential nutrient leads to specific
physiological responses. Minimum caloric requirements vary as much as individual do. From 2400 to 2600
calories daily is generally regarded as adequate for most populations. According to FAO estimates in ‘The
State of Food Security and Nutrition in the World, 2019' report and 194.4million people are
undernourished in India. According to FAO estimates data 14.5% of the population is undernourished in
India. 51.4 per cent of women in reproductive age between 15 to 49 years are anemic and 37.9% of the
children aged fewer than five in our country while 20.8% suffer from wasting, meaning their weight is too
low according to height. The Global Hunger Index 2018 ranks India at 103 out of 119 countries on the
basis of three leading indicators prevalence of wasting and stunting in children under 5 years, under 5
child mortality rate, and the proportion of undernourished in the population. Malnourished children have
a higher risk of death from common childhood illnesses such as diarrhea, pneumonia, and malaria. India is
leading country of fruits and vegetable production so we can minimize malnourished through proper use
of fruits and vegetables in our daily diet. Use of vegetables in our diet to reduces the many danger disease
like cancer, dibities, blood presser, heart attack and malnutrition problems. Vegetable are rich source of
essential amino acids, vitamins, protein and minerals.
WHY TO NEED OF VEGETABLES FOR HEALTHY DIET?
India got second position to production of vegetable in the world after China. So proper use of
vegetable produces in our diet and minimizes human disease risks like cancer, dibities, blood presser and
heart attack and malnutrition problem. We need to eat vegetables everyday for the reason that we
simply cannot find another food group that is as perfectly matched to our everyday human needs as
vegetables. Vegetables fit us like a glove. From so many different perspectives, the nature of vegetables
and the nature of human health are matched up in a way that simply cannot be duplicated by other food
groups, including fruits, legumes, nuts and seeds, grains, sea foods, or poultry and meats. Vegetables
have all those nutrients that need to the human rather than pulses, food grains and fruits. In pulses
mainly found proteins, in food grains found some micronutrient and in fruits mainly found one vitamins
but in a vegetable found approx all nutrients those are required for healthy diet. Vegetables are
important sources of many nutrients, including potassium, dietary fiber, folic acid, vitamin A, C,
carbohydrates, minerals and proteins. So vegetables include it in our diet because vegetables are easily
available to people. Vegetables are playing vital role in our perfect diet. The people who eat more
vegetables and fruits as part of an overall healthy diet are likely to have a reduced risk of some chronic
diseases. Vegetables provide very important nutrients for health and maintenance of our body.
IMPORTANCE OF VEGETABLES IN OUR DIET
 A vegetable contain many of the dietary factors like vitamins, minerals, fat, carbohydrate and
amino acids they are considered as protective supplementary food and some phyto chemicals of
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vegetables are physically powerful antioxidants and are thought to decrease the risk of chronic
disease by protecting against free-radical injure, by modifying metabolic activation and
detoxification of carcinogens, or even influencing processes that alter the course of tumor cells.
Vegetables include in our daily diet have been strongly associated with overall good health,
improvement of gastrointestinal health and vision, reduced risk for some forms of cancer, heart
disease, stroke, diabetes, anaemia, gastric ulcer, rheumatoid arthritis, and other chronic diseases
 They are rich source of fibre, fibre protect our digestion system and minimize the constipation
problems.
 They maintain good health and protect against degenerative diseases.
 They can neutralize the acids produced during digestion of proteins and fats
Use of vegetables in diet to avoid from many diseases and malnutrition disorder
Potato
Potato also known as king of vegetablesit is the most important edible tuber crop in worldwide it
is available throughout the year. Potatoes rich source of nutrients, carbohydrate, fat and fiber
carbohydrate and fat provides the energy for our body and fiber helps our digestion system. Potato also
contains Potassium, calcium, and magnesium; these have been found to decrease blood pressure
naturally. In potato vitamin B6, also available it is useful in formation of red blood cell.

Tomato
Tomato also known as “poor man’s orange” in India while “love of apple” in England it is most
important nutritious fruit vegetable after potato and sweet potato. Tomato is popular fresh and in many
processed forms like ketchup, canned whole or in pieces, puree, sauce, soup, juice, or sundried. So many
researchers prove that, the high levels of lycopene in tomatoes to reduce chances of stomach cancer.
Tomatoes also contain a considerable amount of calcium and Vitamin Potassium. Tomato fruits are also
an excellent source of ascorbic acid, about 200 mg/kg and are the major source of vitamin C. Tomatoes
contain coumaric acid and chlorogenic acid they help reduce the smoke from body comes due to
smoking.They perform minor repairs on the bones as well as the bone tissue.
Bitter gourd
Bitter gourd occupies first rank among the cucurbits in respect of iron and vitamin C. Alkaloid
momordicine gives the bitter taste and to the fruit. Fruit is rich source of Phosphorus, Calcium and Iron.
Bitter gourd fruit is protect stomach disorders and has beneficial effect on the persons suffering from
diabetes, arthritis, rheumatism and asthmatic complaints. Juice from leaves is used against
Leismenorhhoea and eruptions and voice. Bitter gourd powder prepared for plants is useful against
ulcers. Bitter gourd has anti-diabetic properties and can be used to ameliorate the effects of type-2
diabetes. Diet is the primary therapy for this type of diabetes and bitter gourd is particularly critical when
pharmaceuticals are not available.
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Onion
Onion consumed either raw or cooked along with spices and vegetables. It is rich source of
minerals like phosphorus, calcium and carbohydrates. Onions is source of the strong antioxidant vitamin C
that helps to combat the formation of free radicals known to cause cancer. Folate, found in onions, may
help reduced pression. Onion is rich source of iron, magnesium, folate potassium, phosphorus,
antioxidants quercetin and sulfur. Onion also avoid from sun stock in summer season. Many researchers
show that eating onions may help reduce heart disease risk factors, such as high blood pressure, elevated
triglyceride levels and inflammation.

Garlic
Garlic is the second most widely used cultivated Allium crop after onion. It has long been
recognized all over the world as a valuable spice for foods and a popular medicine for various ailments
and physiological disorders. Garlic contains a little bit of almost everything you need. The nutritive value
of garlic is 42 calories, 1.8 grams of protein and 9 grams of carbs. Garlic is also rich in vitamin C, vitamin
B6 and manganese. Garlic oil is most useful for protection against heart damage and high blood
cholesterol. It also contains trace amounts of various other nutrients and minerals. Garlic is important
because of its medicinal properties carminative or gastric stimulant in unani, ayurvedic and sidha
medicines. Garlic oil having insecticide properties so use as a organic farming for insect killing.
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Cabbage
Cabbage is cruciferous vegetable. Cabbage is rich source of vitamins like Vitamin K, Vitamin C,
Vitamin B6, Minerals, Calcium, Potassium and Magnesium. The cabbage may help protect against
radiation, prevent cancer, and reduce heart disease risk. The fiber and water content in cabbage also help
to prevent constipation and maintain a healthy digestive tract. In cabbage availability of potassium helps
keep blood pressure within a healthy range. Increase you’re eating of potassium rich source food like
cabbage may help lower high blood pressure level in body. Cabbage is rich source of soluble and plant
sterols these properties have been to reduce cholesterol.

Carrot
The Daucus carota L. is the most important root vegetable crop of Apiaceae family. Carrots were
first used for medicinal purposes and regularly used as food. Carrots contain antioxidant carotenoids,
flavonoids, polyacetylenes, vitamins, and minerals, all of which possess numerous nutritional and health
benefits. High content of vitamin-a available in carrot it is most helpful for eyes and skin. Carrot is a good
source of dietary fiber and of the trace mineral molybdenum, rarely found in many vegetables.
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Beet roots
The Beta vulgaris L. belongs to the Chenopodiaceae family is considered a good source of dietary
fibre, minerals (potassium, sodium, iron, copper, magnesium, calcium, phosphorus and zinc), vitamins
antioxidants, betalains and phenolic compounds. 100 g of raw beetroot has an energy value of 43 kcal,
9.56 g of carbohydrates, 1.61 g of proteins, 0.17 g of total lipids, 2.8 g of total dietary fibre and 6.76 g of
total sugars. Beet root is rich source of folic acid and Irion, essential for pregnant women to reduce the
risk of spina bifida and anemia disease.

Beans
Green beans are members of the common bean family, Phaseolusvulgaris, and are a popular part
of diets around the world. There are different types according to shapes, colors and names, including
French beans, cluster beans, broad beans and cow beans. There are more than 20 leguminous species
that are utilized as dry grains and green beans in substantial amounts for human nutrition. Beans are rich
source of nutrients such as multifaceted carbohydrates, elevated proteins, dietary fiber, minerals, and
vitamins; these also contain rich variety of polyphenolic compounds with prospective health benefits.
Beans are rich source of nutritional components as well as polyphenolic compounds with potential health
benefits and antioxidant activity. The association of beans consumption with reduced risk of chronic
diseases such as cardiovascular diseases, obesity, diabetes, and cancer could be an exceptionally cost
effectual approach for improving health.
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Leafy vegetables
There are many leafy vegetables available in our country like amaranthus, spinach, fenugreek,
lettuce and celery. It is rich source of vitamins, minerals, Irion, calcium, fibre, folic acid and diseasefighting chemicals. Fibers are helpful for good digestion system and keep you full and hence aiding weight
loss. Fiber also useful for slows absorption of carbohydrates hence controls blood sugar. Green leafy
vegetables ensure beautiful skin and hair.

CONCLUSION
Vegetable are rich source of essential amino acids, vitamins, protein and minerals. So we can
minimize malnourished through proper use of fruits and vegetables in our daily diet and improve the
health of our country. Use of vegetables in our diet to reduces the many danger disease like cancer,
dibities, blood presser, heart attack and malnutrition problems.
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What is Climate Change?
Global climate change is the result of increase in the concentration of Green House Gases which primarily
includes carbon dioxide, methane, nitrous oxide, Sulphur dioxide, etc. As indicated by Inter Governmental
Panel on Climate Change (IPCC, 2007a), the climate change alludes to a change in the state of the
atmosphere that can be recognized by changes in the mean and/or the variability of its properties, and
that persist for an extended period, normally decades or more. However, United Nations Framework
Convention on Climate Change (UNFCCC), in its article 1, characterizes climate change as change of
climate which is attributed directly or indirectly to human activity that alters the composition of the
global atmosphere and which is in addition to natural climate variability observed over comparable time
periods.
Climate Change Demonstration
The organization of Earth’s atmosphere has assuredly been modified. Half of the expansion in
atmospheric carbon dioxide concentrations over the most recent 300 years has happened since 1980, and
one fourth of it since 2000. Methane concentrations have expanded 2.5 times since the beginning of the
Industrial Age, with practically the entirety of that happening since 1980. So changes are coming quicker,
and they’re getting increasingly noteworthy. The concentration of carbon dioxide in Earth’s atmosphere is
as of now at about 412 parts per million (ppm) and rising. This signifies a 48 percent expansion since the
start of the Industrial Age, when the concentration was almost 280 ppm, and an 11 percent increment
since 2000, when it was close to 370 ppm (Alan, 2019). The IPCC has anticipated 0.5 to 1.2 °C ascend in
temperature by 2020, 0.88 to 3.16 °C by 2050 and 1.56 to 5.44 °C by 2080, contingent upon the situation
of future development (IPCC, 2007b). Climate change is projected to increase the global temperature,
because variations in rainfall increase the frequency of extreme events such as heat, cold waves, frost
days, droughts, floods, etc. with immense impact on agriculture.
Impact of Climate Change on Horticultural Produce
India has witnessed increase in area under horticulture by 2.6% per annum and annual production by
4.8% over the last decade. During 2017-18, the production of horticulture crops was 311.71 Million
Tonnes from an area of 25.43 Million Hectares (Saxena, 2018). It plays an important role in providing
sustainable farm income, nutritional security, and diversification and import revenues. Climate change
complicates this challenge as it inflicts increased variability in quality and production.
Influence of elevated CO2 on horticultural crops
Plants with C3 photosynthetic metabolism benefit due to increases in atmospheric CO 2 concentrations
and will be able to accumulate more biomass. Studies indicated that elevated CO 2 (500 and 700 ppm)
increased growth of coconut seedlings by 20-30%. Tomato plants grown at 550 ppm CO2 environment
produced 24% more fruits. Similarly, raised CO2 at 550 ppm improved the bulb size and yield of onion.
Predicted changes in the climate over coming decades may alter significantly both the spectrum and the
distribution of grape varieties currently used. Rising CO2 concentration alone may expand grape
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production and water use efficiency, yet progressively far reaching studies anticipate decline in yield
when expanding temperature and changes in solar radiation are considered at the same time (Yamane
and Shibayama, 2006).
Influence of temperature of horticultural crops
Temperature changes embrace upsurge in temperature and furthermore cold waves. Cold waves caused
considerable damage to horticultural crops such as mango, guava, papaya, brinjal, tomato and potato
during December, 2002- January, 20003 (Samra and Singh, 2003). Even though elevated CO 2 will cause
positive impacts, these may be nullified by increased temperature and less water availability resulting
decreased production under the current level of management. The experimental findings and observed
impact of climate change are presented based on type of effect on crop.
Growth and development
Experimental findings indicate increased leaf production in banana with increase of 1-2 °C temperature
beyond 25-30 °C, thereby reducing crop duration and increasing production. Due to climate change, the
traditional Kashmiri apples has almost disappeared from Kashmir (Singh et al., 2016).
Flowering and Pollination
It has been accounted for that mild winter temperature followed by hotter springs propelled bud burst
presenting buds to frost damage in almond and apricot In mango, low temperature (4-11.5 °C), high
humidity (more than 80%) and cloudy weather in January delayed panicle emergence, low temperature
during inflorescence development reduce number of perfect flowering. In citrus, untimely winter rains
advanced vegetative flushes as opposed to blooming flushes while, drought during blossom development
and fruit set affected flower initiation.
Yield
Apple productivity declined upto 1500 m msl to the tune of 40-50% due to warmer climate resulting in
lack of chilling requirement during winter and warmer summers in lower elevations coming about into
moving of apple production to higher elevation (2700 m msl). High temperature and moisture stress
brought about sun burn and cracking in apples, apricot, cherries and litchi, dehydration injury to panicles
and low fruit set in mango.
Quality
Quality of horticultural crops is likely to be impaired due to climate change in terms of colour and
different quality parameters which may need appropriate investment for targeted quality of produce. In
vine grapes, anthocyanin development is influenced by difference between day and night temperatures
with high variation (15-20 °C) promoting color development.
Pests and diseases
Under the changing climate circumstances, existing fungal pathogen, bacteria, viruses may cause more
harm. Some of the minor pests may become major pests in the future. In pear, incidence of disease and
pest and in mango, incidence of physiological disorder mainly spongy tissue and fruit flies increased due
to sever winter. Climate change has hit Alphanso variety the most in terms of heavy defoliation due to
frost and occurrence of powdery mildew (Sahoo et al., 2016).
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CONCLUSION
Climate change effect the production of fruit crops in various ways like adaption of any crop in a
particular area, change in color and quality of fruit, reduction in fruit set by affecting the vernalization,
reduction in population of natural pollinators, hastening the fruit ripening which reduce the quality of
fruit, more incidence of insect pests and diseases etc. The effect of climate change on fruit crops can be
reduced by using various approaches viz. development of genotypes having resistance to abiotic and
biotic stress, by assessment of vulnerability and climate risk associated with fruit production in any
particular area, development of cropping system in various agro-climatic conditions, molecular
characterization for various traits in relation to biotic and abiotic stress, utilization of wild species and
relatives in all fruit crops, identification and mapping of climate resilient as well as climatically vulnerable
micro-niches in fruit growing regions, manipulation of microclimate, development of ecofriendly pestecology and management of strategies and early warning system etc.
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INTRODUCTION
In recent decades, climate change resultant global warming has become issue of serious
concern worldwide for existence of life on the earth (Abrol et al., 1996; IPCC, 2007). Over past hundred
years, the global temperature has increased by 0.800 C and is expected to reach 1.1-5.4 0C by the end of
next century. On the other hand, CO2 concentration in the atmosphere has increased drastically from 280
ppm to 370 ppm and is likely to be doubled in 2100 (IPCC, 2007). This change is attributed mainly to the
overexploitation and misuse of natural resources for various anthropogenic developmental activities such
as increased urbanization, deforestation and industrialization resulting in aberrant weather events like
changes in rainfall patterns, frequent droughts and floods, increased intensity and frequency of heat and
cold waves, outbreaks of insect-pests and diseases, etc. affecting profoundly many biological systems and
ultimately the human beings (IPCC, 2007).
Agro-ecosystem environment is largely governed by interactions between abiotic (temperature,
humidity, rainfall, soil factors, pollutants etc.) and biotic (crop-plants, weeds, insect-pests, pathogens,
nematodes, etc.) components. The abiotic stress factors modulate the effects of biotic stresses and are
most harmful when occur in combination (Mittler, 2006), greatly influencing crop growth and productivity
to the extent of 80% (Oerke et al., 1994). Climate change resultant abiotic environment especially
changes in hydrological cycles and temperature regimes may alter the composition of agro-ecosystems
resulting in altitude wise shift in distribution and range of animals and plant species. Hence, in the context
of global climate change, it is an utmost need of hour to address multiple stresses threatening
sustainability of agricultural production systems.
Pest menace under the influence of climatic factors, at various stages of crop growth is one of the
factors limiting agricultural productivity (Oerke et al.,1994). In India, pest damage varies considerably in
different agro-climatic regions across the country mainly due to differential impacts of several abiotic
factors such as temperature, humidity and rainfall (Reed and Pawar, 1982; Sharma et al., 2005). It has
major implication for the intensification of yield losses due to potential changes in crop diversity and
increased incidence of insect-pests in the context of impending climate change. Insect-pests of crop
plants are the real candidates most affected by global climate change. Complex physiological affects
exerted by the increasing temperature and CO2 may effect profoundly, the interactions between crop
plants and insect-pests .This envises an urgent need to modify crop protection measures with changed
climate in order to attain the goal of food security of the nation. In this article, we emphasize that the
impacts of climate change on crop production mediated through changes in populations of serious insectpests need to be given careful attention for planning and devising adaptation and mitigation strategies for
pest management. The major predictions about impacts of climate change on insect-pests are as below:
Insects and the environment
Insects are cold-blooded organisms - the temperature of their bodies is approximately the same as
that of the environment. Therefore, temperature is probably the single most important environmental
factor influencing insect behavior, distribution, development, survival, and reproduction. Bale et al., 2002
reported that the effect of temperature on insects largely overwhelms the effects of other environmental
factors. It has been estimated that with a 2oC temperature increase insects might experience one to five
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additional life cycles per season (Yamamura & Kiritani, 1998). It has been found that moisture and CO 2
affects on insects can be potentially important considerations in a global climate change setting.
Increased temperature could increase pest insect population
Climate change resulting in increased temperature could impact crop pest insect populations in
several complex ways. The increased temperatures can potentially affect insect survival, development,
geographic range, and population size. Temperature can impact insect physiology and development
directly or indirectly through the physiology or existence of hosts. Depending on the development
“strategy” of an insect species, temperature can exert different effects (Bale et al., 2002). Some insects
take several years to complete one life cycle – these insects (cicadas, arctic moths) will tend to moderate
temperature variability over the course of their life history. Increased temperatures will accelerate the
development of these types of insects like cabbage maggot, onion maggot, European corn borer,
Colorado potato beetle possibly resulting in more generations and crop damage per year. Lower winter
mortality of insects due to warmer winter temperatures could be important in increasing insect
populations
(Harrington et al., 2001). Higher average temperature might result in some crops being
able to be grown in regions further north – it is likely that at least some of the insect pests of those crops
will follow the expanded crop areas. Insect species diversity per area tends to decrease with higher
latitude and altitude meaning that rising temperatures could result in more insect species attacking more
hosts in temperate climates (Bale et al., 2002).
Increased temperature could decrease pest insect population
Some insects are closely tied to a specific set of host crops. Temperature increases that cause
farmers not to grow the host crop any longer would decrease the populations of insect pests specific to
those crops. The same environmental factors that impact pest insects can impact their insect predators
and parasites as well as the disease organisms that infect the pests, resulting in increased attack on insect
populations. At higher temperatures, aphids have been shown to be less responsive to the aphid alarm
pheromone they release when under attack by insect predators and parasitoids – resulting in the
potential for greater predation. (Awmack et al., 1997).
Effect of precipitation on insects
There are fewer scientific studies on the effect of precipitation on insects than temperature. Some
insects are sensitive to precipitation and are killed or removed from crops by heavy rains.As with
temperature, precipitation changes can impact insect pest predators, parasites, and diseases resulting in
a complex dynamic. Fungal pathogens of insects are favored by high humidity and their incidence would
be increased by climate changes that lengthen periods of high humidity and reduced by those that result
in drier conditions.
Effect of rising CO2 levels on insects
Generally CO2 impacts on insects are thought to be indirect - impact on insect damage results
from changes in the host crop. It has been reported that rising CO 2 can potentially have important effects
on insect pest problems. Recently, free air gas concentration enrichment (FACE) technology was used to
create an atmosphere with CO2 and O2 concentrations similar to what climate change models predict for
the middle of the 21st century. FACE allows for field testing of crop situations with fewer limitations than
those conducted in enclosed spaces. During the early season, soybeans grown in elevated CO 2
atmosphere had 57% more damage from insects ( primarily Japanese beetle, potato leafhopper, western
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corn rootworm and Mexican bean beetle) than those grown in today’s atmosphere, and required an
insecticide treatment in order to continue the result.
Impact on crop-pest interactions
The increasing temperature and CO2 have been found to exert both bottom-up and top-down
effects on the tri-tropic interactions between crops, insects and natural enemies by means of certain
physiological changes(Fig-1). This enhances the feeding by insect herbivores in order to obtain sufficient
nitrogen for their metabolism. Ultimately, it slows down the insect development and increases the length
of life stages resulting in more foliage feeding than the normal (Gregory et al.,2009). In CO2 enriched
atmosphere water use efficiency of plants increases owing to the reduced water loss through less
stomatal opening. Increased water content in plants is beneficial for most of the herbivorous insects as it
helps in nutrient assimilation and digestion especially nitrogen. Increased water use efficiency enables the
plants to extend their life spans providing longer periods of habitat suitability for transient insects.
Contrary, under elevated temperature, the concentrations of certain allellochemicals like terpenes and
phenolic compounds increases in plants that act as defensives against attacking insect-pests.
Temperature and photoperiod have been found to affect profoundly the critical events such as
stem elongation, flowering and fruiting in the life cycle of plants (Cleland et al.,2007). Global warming
lead increased temperatures may accelerate the life cycles in some of the plant species which may affect
significantly, feeding and reproduction patterns in associated insect-pests like aphids, jassids, mealy bugs,
etc. Such increases can greatly exacerbate the negative ecological and economical consequences.

Figure 1: Crop-pest triangle showing interactions between abiotic and biotic factors

CONCLUSIONS
Among the various abiotic factors, temperature causes the direct effects like survival, growth and
development, voltinism and dispersal. Drought and precipitation play vital role in soil insect’s abundance.
The CO2 is causing indirect effect through host nutrient alteration and it has both positive and negative
effects. Change in voltinism is more profitable to multivoltine species than univoltine species. There may
be the possibility of evolutionary adaption in insects for changing environment.
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INTRODUCTION
RNA-Seq is emerged as approach to transcriptome profiling that uses sequencing technologies. Analysis
using RNA-Seq has already changed our view of the extent and complexity of transcriptomes. It also
permits more precise quantification of different transcripts and their isoforms than any other methods.
This article explains the basic concept of transcriptome, RNA-Seq approach, how RNA-Seq is better than
other existing approaches, and its benefits.
What is Transcriptome Sequencing?
Genes are transcribed from the DNA into messenger RNA (mRNA) consequently, may be translated into
proteins which has direct function or provide specific phenotype to organism’s cells. Gene’s expression
regulated according to the need of organisms cells. Several genes are expressed more as compared to
others, some at specific stages of life, and a few are according to environmental cue or conditions. These
multifaceted regulations of gene expression suggest that the organism's cells be able to respond to the
development and to their surroundings of the organism. Researchers are attracted to find out how the
gene expression altered during different growth phases and environmental conditions, and sometimes
may also fascinated to know spatial and temporal gene expression. Thus transcriptome sequencing is
promising approach in which extract the total mRNA from an organism's cells, and 'sequence' them using
high throughput NGSs technologies.
The complete set of genes which are transcribed under specific condition (specific physiological
condition or developmental stage) in specific cell tissues is referred as transcriptome (Fig.1A).
Transcriptome sequencing is the process of identifying the genetic codes and relative proportions of
mRNA present in the transcriptome, is known as transcriptome sequencing.
NGSs modernize the transcriptome sequencing
Recently, the advancement of high-throughput sequencing methods has permitted a new method for
both quantifying and mapping transcripts reads termed as RNASeq (RNA sequencing). RNASeq has more
advantageous over existing approaches and it modernizes the mode in which eukaryotic transcriptomes
are studied. It has previously been applied to Arabidopsis thaliana, Schizosaccharomyces pombe, human
cells.
Steps in transcriptome Sequencing
1) RNA isolation, and library Preparation
Extracted total RNA used for isolation mRNA for generation of corresponding coding DNA (cDNA)
sequence in a process referred as reverse transcription. The platform specific sequencing adapters must
be added before cDNA sequencing.
2) Sequence cDNAs using a sequencing platform
The cDNA molecules can be sequenced using next generation sequencing platforms. After a
transcriptome has been sequenced it produces reads information.
3) Analysis
Reads information analysed with bioinformatics tools. (Fig.1B)
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How RNA Transcriptome Sequencing is better than other technologies?
Different technologies have been employed for determination and quantification of the transcriptome,
including sequence-based-or hybridization based approaches. A hybridization-based approach usually
contains fluorescently labelled cDNA with custom-made commercial high-density oligo or microarrays.
Specific microarrays can also been designed. Genomic tiling microarrays which denote the genome at
high density have been build and permit the mapping of transcribed portion at high resolution, from few
base pairs to ~100 bp. Hybridization-based approaches are relatively inexpensive and high throughput
and, except high-resolution tiling arrays which identify large size genomes.
On the other hand, these approaches has some limitations, 1) Depend upon prior genome
sequence information. 2) High background signals due to cross-hybridization. 3) Limited range of
detection due to both saturation and background signals. Furthermore, comparing expression levels
between different experiments is complicated and can involve difficult normalization methods. In unlike
to microarray methods, sequence-based approaches directly detect the cDNA sequence. At first, EST
libraries or Sanger sequencing of cDNA, was used, but this approach is comparatively low throughput,
generally not quantitative and expensive. Several methods based on tags were developed to overcome
these limitations, cap analysis of gene expression (CAGE), massively parallel signature sequencing (MPSS),
serial analysis of gene expression (SAGE). These tag-based approaches offer specific, ‘digital’ gene
expression levels due to high throughput nature. Though, most are depends on expensive Sanger
sequencing, and a major portion of the short tags cannot be uniquely mapped to the reference genome.
Furthermore, only short portion of the transcript is examined and isoforms are usually differentiated from
each other. These shortcomings limit the use of traditional sequencing technology for annotating the
sequences of transcriptomes.

Fig. 1 (A) General scheme of the relationships between the genome, transcriptome, proteome, and metabolome. (B)
Schematic representation of RNA-seq experiment workflow. Total RNA samples are usually sent to commercial platforms for
library preparation and sequencing. RNA-Seq data analysis includes an assessment of the quality of the data, followed by
the mapping of the reads, transcript expression quantification, and the differential expression analysis. Additional steps of
functional analysis can be done in the case of well-annotated organisms.
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Benefits of Transcriptome Sequencing
1) To catalogue all the species of transcripts, such as mRNAs, small RNAs, and non-coding RNA.
2) To detect the transcriptional structure of genes in view of their start sites, 5′ and 3′ ends, splicing
patterns.
3) To assess the altering expression levels of different transcripts under different growth and in
particular environmental conditions.
4) To identify post-transcriptional modifications.
5) No need of prior genome sequencing information.
6) Provide lower technical variations with higher levels of reproducibility.
7) To study differential gene expression pattern between samples.
8) Discover and annotate complete transcripts.
9) Characterize alternative splicing and polyadenylation.
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INTRODUCTION
Research is an essential and powerful tool in leading man towards progress. Without systematic
research there would have been very little progress.
John W. Besthas rightly said, “The secret of our cultural development has been research, pushing back the
areas of ignorance by discovering new truths, which, in turn, lead to better ways of doing things and
better products.”
Scientific research leads to progress in some field of life. New products, new facts, new concepts
and new ways of doing things are being found due to ever-increasing significant research in the physical,
the biological, the social and the psychological fields. Research today is no longer confined to the science
laboratory.
Measurement of Constructs
Theoretical propositions consist of relationships between abstract constructs. Testing theories
(i.e., theoretical propositions) require measuring these constructs accurately, correctly, and in a scientific
manner, before the strength of their relationships can be tested. Measurement refers to careful,
deliberate observations of the real world and is the essence of empirical research. While some constructs
in social science research, such as a person’s age, weight, or a firm’s size, may be easy to measure, other
constructs, such as creativity, prejudice, or alienation, may be considerably harder to measure. In this
chapter, we will examine the related processes of conceptualization and operationalization for creating
measures of such constructs.
Tools for skill measurement in Social Sciences
Scaling
Scalingis a branch of measurement that involves the construction of measures by associating
qualitative judgments about unobservable constructs with quantitative, measurable metric units. Stevens
(1946) said, “Scaling is the assignment of objects to numbers according to a rule.” This process of
measuring abstract concepts in concrete terms remains one of the most difficult tasks in empirical social
science research. The outcome of a scaling process is a scale, which is an empirical structure for
measuring items or indicators of a given construct.
A rating scale is used to capture the respondents’ reactions to a given item, for instance, such as a
nominal scaled item captures a yes/no reaction and an interval scaled item captures a value between
“strongly disagree” to “strongly agree.” Attaching a rating scale to a statement or instrument is not
scaling. Rather, scaling is the formal process of developing scale items, before rating scales can be
attached to those items. Scales can be unidimensional or multidimensional, based on whether the
underlying construct is unidimensional (e.g., weight, wind speed, firm size) or multidimensional (e.g.,
academic aptitude, intelligence). Unidimensional scale measures constructs along a single scale, ranging
from high to low. Note that some of these scales may include multiple items, but all of these items
attempt to measure the same underlying dimension. Unidimensional scaling methods were developed
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during the first half of the twentieth century and were named after their creators. The three most popular
unidimensional scaling methods are:
(1) Thurstone’s equal-appearing scaling,
(2) Likert’s summative scaling, and
(3) Guttman’s cumulative scaling.
The three approaches are similar in many respects, with the key differences being the rating of the scale
items by judges and the statistical methods used to select the final items. Each of these methods are
discussed next.
Thurstone’s equal-appearing scaling method
Louis Thurstone. One of the earliest and most famous scaling theorists, published a method of
equal-appearing intervals in 1925. This method starts with a clear conceptual definition of the construct
of interest. Based on this definition, potential scale items are generated to measure this construct. These
items are generated by experts who know something about the construct being measured. The initial
pool of candidate items (ideally 80 to 100 items) should be worded in a similar manner, for instance, by
framing them as statements to which respondents may agree or disagree (and not as questions or other
things). Next, a panel of judges is recruited to select specific items from this candidate pool to represent
the construct of interest. Judges may include academics trained in the process of instrument construction
or a random sample of respondents of interest (i.e., people who are familiar with the phenomenon). The
selection process is done by having each judge independently rate each item on a scale from 1 to 11
based on how closely, in their opinion, that item reflects the intended construct (1 represents extremely
unfavourable and 11 represents extremely favourable). For each item, compute the median and interquartile range (the difference between the 75th and the 25th percentile – a measure of dispersion),
which are plotted on a histogram. The final scale items are selected as statements that are at equal
intervals across a range of medians. This can be done by grouping items with a common median, and then
selecting the item with the smallest inter-quartile range within each median group.
Likert’s summative scaling method.
The Likert method, a unidimensional scaling method developed by Murphy and Likert (1938), is
quite possibly the most popular of the three scaling approaches described in this chapter. As with
Thurstone’s method, the Likert method also starts with a clear definition of the construct of interest, and
using a set of experts to generate about 80 to 100 potential scale items. These items are then rated by
judges on a 1 to 5 (or 1 to 7) rating scale as follows: 1 for strongly disagree with the concept, 2 for
somewhat disagree with the concept, 3 for undecided, 4 for somewhat agree with the concept, and 5 for
strongly agree with the concept. Following this rating, specific items can be selected for the final scale can
be selected in one of several ways: (1) by computing bivariate correlations between judges rating of each
item and the total item (created by summing all individual items for each respondent), and throwing out
items with low (e.g., less than 0.60) item-to-total correlations, or (2) by averaging the rating for each item
for the top quartile and the bottom quartile of judges, doing a t-test for the difference in means, and
selecting items that have high t-values (i.e., those that discriminates best between the top and bottom
quartile responses). In the end, researcher’s judgment may be used to obtain a relatively small (say 10 to
15) set of items that have high item-to-total correlations and high discrimination (i.e., high t-values). The
Likert method assumes equal weights for all items, and hence, respondent’s responses to each item can
be summed to create a composite score for that respondent. Hence, this method is called a summated
scale. Note that any item with reversed meaning from the original direction of the construct must be
reverse coded (i.e., 1 becomes a 5, 2 becomes a 4, and so forth) before summating.
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Guttman’s cumulative scaling method
Designed by Guttman (1950), the cumulative scaling method is based on Emory Bogardus’ social distance
technique, which assumes that people’s willingness to participate in social relations with other people
vary in degrees of intensity, and measures that intensity using a list of items arranged from “least
intense” to “most intense”. The idea is that people who agree with one item on this list also agree with all
previous items. In practice, we seldom find a set of items that matches this cumulative pattern perfectly.
A scalogram analysis is used to examine how closely a set of items corresponds to the idea of
cumulativeness. Like previous scaling methods, the Guttman method also starts with a clear definition of
the construct of interest, and then using experts to develop a large set of candidate items. A group of
judges then rate each candidate item as “yes” if they view the item as being favourable to the construct
and “no” if they see the item as unfavorable. Next, a matrix or table is created showing the judges’
responses to all candidate items. This matrix is sorted in decreasing order from judges with more “yes” at
the top to those with fewer “yes” at the bottom. Judges with the same number of “yes”, the statements
can be sorted from left to right based on most number of agreements to least. To determine a set of
items that best approximates the cumulativeness property, a data analysis technique called scalogram
analysis can be used (or this can be done visually if the number of items is small). The statistical technique
also estimates a score for each item that can be used to compute a respondent’s overall score on the
entire set of items.
Indexes
An index is a composite score derived from aggregating measures of multiple constructs (called
components) using a set of rules and formulas. It is different from scales in that scalesalso aggregate
measures, but these measures measure different dimensions or the samedimension of a single construct.
A well-known example of an index is the consumer price index(CPI). The CPI is a measure of how much
consumers have to pay for goods and services ingeneral, and is divided into eight major categories (food
and beverages, housing, apparel,transportation, healthcare, recreation, education and communication,
and “other goods andservices”), which are further subdivided into more than 200 smaller items. Each
month,government employees call all over the country to get the current prices of more than
80,000items. Using a complicated weighting scheme that takes into account the location andprobability
of purchase of each item, these prices are combined by analysts, which are thencombined into an overall
index score using a series of formulas and rules.Though indexes and scales yield a single numerical score
or value representing a construct of interest, they are different in many ways. First, indexes often
comprise of components that are very different from each other (e.g., income, education, and occupation
in the SES index) and are measured in different ways. However, scales typically involve a set of similar
items that use the same rating scale (such as a five-point Likert scale). Second, indexes often combine
objectively measurable values such as prices or income, while scales are designed to assess subjective or
judgmental constructs such as attitude, prejudice, or self-esteem.
Typologies
Scales and indexes generate ordinal measures of unidimensional constructs. However, researchers
sometimes wish to summarize measures of two or more constructs to create a set of categories or types
called a typology. Unlike scales or indexes, typologies are multidimensional but include only nominal
variables. For instance, one can create a political typology of newspapers based on their orientation
toward domestic and foreign policy, as expressed in their editorial columns.

633

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Competency assessment
Competencyis defined as the application of knowledge, skills and behaviours used in performing
specific job tasks. Competency assessmentis defined as any system for measuring and documenting
personnel competency. The goal of competency assessment is to identify problems with employee
performance and to correct these issues before they affect patient care.
Competency assessment methods include the following.
Direct observation helps identify and prevent any performance problems:
 The employee’s techniques are watched during the examination process, which allows the
observer to see if the employee is following the SOP.
 To avoid subjectivity during a competency assessment, the observer uses a custom-designed
checklist; checklists are used when there are specific, observable items, actions or attributes to be
observed.
Observation is the most time-consuming way to assess employee competence, but this method is advised
when assessing the areas that may have a higher impact on patient care.
 Monitor records (e.g. review worksheets and logs prepared by the employee).
 Review and analyze quality control records and results of proficiency tests performed by the
employee being evaluated.
 Retest or recheck results to compare results among personnel; discrepancies should be resolved.
 Assess knowledge or problem-solving skills using case studies. Employees are asked to respond
orally or in writing to simulated technical problems.
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There are number of countries who is growing GM crops and also has increased in recent years in term of
acres. The profits and vulnerabilities of genetically engineered crop are the subject of intense focus. Many
Supporters claim it will feed the world in future and encourage ecological welfare and better health.
Genetically modified (GM) food includes vegetables, crops, fruit and also animals that have been created
using genetic engineering methods. The principle aim with GM food is for combining appropriate genes
from various species for creating new genetically-altered crosses with improved better nutritional,
productive and ecological value. This differs from traditional breeding methods in that genetic
transference between unrelated species does not occur biologically in nature. This process of combining
inter-species genes, which is called recombinant DNA technology, does not have the checks and balances
that are imposed by nature in traditional breeding. Without these, there is a risk of genetic variability.
This means that no one can make any precise predictions about the long term effects of GM food on
human beings and the environment. Extensive testing in this regard is either very expensive or
impractical, and there is still a great deal in genetics that scientists have not properly understood.
Potential advantages of genetically engineered foods
1. GM crops are high productive and have a high yield.
2. It provide better flavour and more nutritional value.
3. It can be possible that they could reduce allergy-causing properties in some foods.
4. GM crop make resistance to crop from pests, weeds and disease.
5. More capable of growing in regions with unfavourable climates and poor soil.
6. GM crops are more environment friendly as they require a lesser amount of herbicides and pesticides.
7. GM crops can be cultivated on relatively small parcels of land, GM crops are an answer and option to
feeding growing world populations.
8. GM foods are nontoxic and safe for consumption. Changing a few genes here and there does not make
a crop dangerous or toxic.
Dangers of genetically modified foods:
1. Scientists can choose which genes to influence, but possibly they don't yet know where in the DNA to
precisely insert these genes and they have no way for controlling gene expression
2. It is not correct for promoting genetically modified food without assessing the risks sufficiently
3. Several GM crop producing companies don't label their foods as being GM foods. There is fear about a
GM bias affecting business. But not labelling is wrong message for consumers and unfair to the
consumers who should have the right to know what they are purchasing and indeed to decide whether
they want to buy GM food or not. Even if health safety factors are not an issue, some people might have
moral or religious objections.
4. GM food will not good for food diversity if everyone starts growing the same standardized crops.
5. Herbicide-resistant and pesticide-resistant crops could give rise to super-pests and super-weeds that
would need newer, stronger chemicals to destroy them.
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6. GM crops could cross-pollinate with nearby non-GM plants and diversity threat and create ecological
problems.
7. The claim of finish world hunger with GM food is false claim. World hunger is not only caused by
shortage of food production, but by mismanagement, and lack of access to food brought about by various
financial, social, and political causes.
8. The GM technology companies patent their crops and also engineer crops so that harvested grain
germs are incapable of developing. Third World farmers cannot save seeds for replanting and have to buy
expensive seeds from the companies every time.
9. The new technology also interferes with their traditional agricultural ways which may be more suited
to their conditions.
Benefits
One of the major benefits is that they help for controlling the occurrence of certain diseases. There are
some selected foods that cause allergy to people when they consumed. By modification of DNA system of
these foods, the properties causing these allergies are eliminated successfully. It has been also said that
these foods grow faster than the foods that are grown in the traditional manner. Due to this, productivity
and production increases, providing the population with more food. Apart from this, it is also claimed that
the foods are a blessing in places which experience frequent droughts, or where the soil is useless for
agriculture, due to which it is difficult to grow normal crops. Genetically modified food crops can be
grown at places with unfavourable climatic conditions, too. A normal crop can grow only in specific
season or under some favourable climatic conditions. Though the seeds for such foods are expensive,
their cost of production is said to be lower than that of the traditional crops. The main reason for this is
that these foods have natural resistance towards pests and insects and so, not many insecticides and
pesticides have to be sprayed on them. This decreases the necessity of exposing genetically modified
crops to harmful insecticides and pesticides, making these foods free from chemicals and environment
friendly as well. Genetically engineered foods are believed to be, contain more minerals and high in
nutrients and vitamins than those found in conventionally grown foods. Other than this, these foods are
found to better taste. Another reason for people opting for genetically modified foods is that they have a
high shelf life and so there is less fear of foods getting rotten quickly.
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INTRODUCTION
Plant metabolites are micro and macro bio-molecule which are produced during metabolism or
take part in metabolism. These metabolites can be grouped into primary and secondary metabolites.
Primary metabolites are those produced by all plant cells that are directly involved in growth,
development or reproduction, while secondary metabolites (SM) are organic compounds that are not
essential for a cell to live, but play a role in the interaction of the cell with its environment. These
metabolites are useful as they are simple organic products that are synthesised through secondary
metabolism playing as defence molecule in plant kingdom. These compounds are often involved in plants
protection against biotic or abiotic stressese.g. insects, fungus, bacteria, mammals and other herbivorous
animals, greatly responsible for heavy reduction in crop productivity. Plants protect themselves against
these stresses by producing some bio-molecules called as secondary metabolites. Secondary metabolites
includes terpenes, phenolics, nitrogen (N) and sulphur (S) containing compounds that play important role
in defence mechanism of plants against a variety of herbivores and pathogenic microorganisms as well as
various kinds of abiotic stresses such as water, temperature, salinity etc. Secondary metabolites arise
from different metabolites families that can be highly inducible in response to stresses. A few secondary
metaboliteshave a great economic value as they are being used in different forms such as drugs, flavours,
fragrances, insecticides and dyes. Thus different strategies have been extensively studied with the
objective of improving the production of secondary metabolites in plants.The primary and secondary
metabolites can be differentiated as under;

Primary metabolites
They are a type of metabolites that is directly
involved in growth, development and reproduction
of plant.
They can have role in physiological functions and
essentially important for growth and development
of plant.

Secondary metabolites (SMs)
These metabolites are simple organic
compound and directly not involved in
metabolic pathways.
It is synthesized by plant body, bacteria and
fungi and actively involved in overcome the
overall stress conditions of plants bothabiotic
and biotic stresses.
Ex. Amino acid, vitamins, alcohol, nucleic acid, Ex. Anthocyanin, drugs like curcumin,
carbohydrate etc
vinblastin, morphin, codeine, terpenoids,
essential oil.

Classes of secondary metabolites
Secondary metabolites can be classified on the basis of their chemical structure, composition,
their solubility in various solvents, or the pathway by which they are synthesized. Secondary metabolites
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can be classified into three broad categories that are terpenes, phenolic and nitrogen (N) and sulfur (S)
containing compound. Nitrogen (N) and sulphur (S)containing compound again classified into two large
classes are Alkaloid and Glycosides.
Terpenes are the large class of secondary metabolites produced by the plant, most of the compound
from them are insoluble in water. They have isoprenoid unit which are the precursor of many
phytohormone like GA3 etc. phenolics are the OH group with benzene ring containing compound which
play mainly role in disease resistance and pigmentation. Alkaloids are nitrogen containing compound. On
the basis of solubility thesecompounds may be soluble in organic solvent, water soluble or some are
insoluble.
Biosynthesis
In plants particularly three pathways are the source of most secondary metabolites. Terpenes make
their synthesis by Mevalonic acid pathway(MVA)and methyl erythriol phosphate pathway(MEP).Phenolics
make their synthesis by the help of Shikimic acid pathway and malonic acid pathway and alkaloids
synthesized from different amino acids.
Economical uses of Secondary Metabolites
The main role of secondary metabolites is to help in protection or defence mechanism of plants. The
studies of previousresearchers have found the various uses and implications of SM in plants. They have
varied application in large number of field, as they can be used as formation of drugs, agrochemicals,
insecticides etc. They can also be used for flavouring and food additives. Plant secondary metabolites
have been used for centuries in traditional medicine and they can have medicinal uses. Nowadays, they
correspond to valuable compounds such as pharmaceutics, cosmetics, fine chemicals, or more recently
nutraceuticals. Recent surveys have established that in western countries, where chemistry is the
backbone of the pharmaceutical industry, 25% of the molecules used are of natural plant origin. Due to
their biological activities, they can be used as dyes, perfumery, cosmetics and raws materials for
indusries. Pigments from plants being used for substitute for artificial color in food, pharmaceutical and
health care industry.They are also the derivatives of the secondary metabolites.
Functions of the secondary metabolites
Secondary metabolites have important role in ecological functions even then they do not have much
role in the physiology of plant. In nature plant are surrounded by number of enemies and environmental
stress. They are responsible for reduction in crop productivity. Plant protect themselves from these
enemies by producing secondary metabolites like terpenes, phenols, alkaloids and glycosides that governs
the interaction of plants to other organisms in order to combat all types of stresses. The major role of SM
are as follows:
 Defence against insect-pest and herbivores:
They activate plant resistance against the insect pest infestations. Terpenes are the group of secondary
metabolites involve in defence as a feeding deterrent to the large number of herbivores by giving bad
taste. Polyterpenes synthesized by plant help in wound healing and give the protection against herbivores
animal and insect.
 Help in fruit and seed dispersal:
Some secondary metabolites are coloured pigments like carotenoids and anthocyanin that attract
pollinating agent and help in seed dispersion thereby increases yield of produce.
 Anti-microbial properties:
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They act as anti-microbial like stilbenes occur in seed coat of fruit, flower and leaves.Lignin found in
secondary cell wall of plant is highly branched and heterogeneous polymer. It provides excellent physical
barrier against microbial attack because it ia rigid, insoluble and indigestable.
 Harmful radiation protection:
Flavanoids, one of the important classes of plant phenolic, play very different functions in plant system
occures in flower acts to protect plant cell from harmful ultra voilet radiation, since they absorb radiation
in UV-B region and allow PAR to pass through it. Anthocyanin are water-soluble coloured pigments
produced by plant to protect plant body from damaging effect of ultravoilet radiation.
 Symbiotic agents:
They act as symbiotic agent between plant ,microbe, nematodes, insects, and higher animals.
Isoflavonoids are the secondary compound found mostly in legumes have several biological
activities.They secreted by the legumes and play an important role in promoting the formation of
nitrogen-fixing nodules by symbiotic rhizobia (Sreevidya et al., 2006).
 Allelopathy effect:
Plant releases an array of secondary metabolites into environmentfrom root and leaves. Many plant
release secondary compound that has effect on nearby plantwhich act as allelopathy. Secondary
metabolite such as phenol produced from one plant sometimes reduces the growth of neighbouring plant
due to the allelopathy effect.
 Role in salt stress:
The plant growth and development of plant is greatlyaffected by the level of soil salinity. Plant growth
and development such as seed germination, seedling growth and vigour, vegetative growth, flowering
and fruit set, photosynthesis, protein and lipid metabolism are negatively affected by high salt
concentration that ultimately causing decreased of plant productivity.Phenolic compounds are most
important in plant growth, it is the source of response to environmental factors such as light, pollution
and salt stress as plant defence to disruption. Salt stress has impact to antioxidant accumulation so that
the plant can adapt to environment.
 Role in heat stress:
Terpenes are the large class of secondary metabolites that may protect cell membrane from damage
caused by the light or high temperature.These are the prominent ecological role governed by the
secondary metabolites. Besides the beneficial effects, there are some harmful influence of SM in plants It
has been noted that it can be toxic sometimes as allelopathic influence.

CONCLUSION
This articlehas dealt with plant secondary metabolites (SMs) and their potential roles in defence
mechanisms and ecological adaptation. There is an enormous range of other compounds present in the
plant kingdom, with a very varied distribution. Plant secondary metabolism produces products that aid in
the growth and development of plants, although it is essentially not required for the plant to survive.
Secondary metabolites have important ecological functions in plants: they protect plants against being
eaten by herbivores and against being infected by microbial pathogens, protects the plant from abiotic
stresses due to heat, water salinity and other environmental factors. They serve as attractants (odour,
colour, taste) for pollinators and seed dispersing animals. They function as agents of plant-plant
competition and plant-microb symbioses. The ability of plants to compete and survive is therefore
profoundly affected by the ecological functions of their secondary metabolites.
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Recent trends in tractor design and development
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Indira Gandhi Krishi Vishwavidyalaya, Raipur, Chhattisgarh
INTRODUCTION
A tractor is an engineering vehicle specially designed to deliver a high tractive effort (or torque) at
low speeds, for the purpose of hauling a trailer or machinery used in agriculture or construction. Most
commonly, the term is used to describe a farm vehicle that provides the power and traction to mechanize
agricultural tasks. Agricultural implements may be towed behind or mounted on a tractor, and the tractor
may also provide a source of power if the implement is mechanised. Today, the modern agriculture farm
includes a tractor as a key power unit. Many factors influence the tractor demand. Primary demand
comes from agricultural growth and the secondary demand comes from allied uses of tractors, primarily
haulage. The reason behind limiting the increase in soil compaction affecting soil conservation as well as
plant growth. At present, most of the agricultural tractors deliver power through drawbar, rear PTO shaft
and hydraulic lift system. The future will see more sophisticated tractors with greater reliability,
manoeuvrability, comfort and safety. Farm mechanization program in India aims to integrate the use of
available human and animal farm power with mechanical sources of power for increasing the
productivity.
Recent developments in tractor technology
Power generation system
Average power of tractors used in India is less compared to European tractors, but trend in the
tractor industry is increasing the average power of tractor. The modern tractor should be light weight to
reduce soil compaction without compromising the power and good fuel efficiency. Super charger and
turbocharger are weapons to increase the power of tractors. A supercharger is driven from the engine’s
crankshaft and consumes power. A turbocharger, on the other hand, uses the exhaust gas exiting the
cylinder to operate, and it requires no power from the engine. It is important to reduce the stroke bore
ratio engines, smaller the stroke bore ratio allows higher engine speeds.
Transmission system
Transmission is power reduction mechanism, equipped with many gears. Most of the old farm
tractors are equipped with manual transmission system. These transmissions have the advantages of high
efficiency and low cost, but need frequent gear shifts while the vehicle is being driven and while it is
working, which requires a high degree of driving skills. Furthermore, an asynchronous manual
transmission is inconvenient because the vehicle must be stopped before being shifted, which increases
the working time and fuel consumption. Therefore, the need for automatic transmissions in tractors is
growing with the demand for more efficient tractors. In most of Indian tractors, now available speeds are
8 to 10 (4/5 low + 4/5 high) forward with 2 reserve speeds instead of 4 or 6 forward speeds used
previously. The future tractor should have the synchromesh gears, hydrostatic hydrodynamic
transmission, four wheel drive transmission system to get maximum speeds and comfort to driver.
Hydraulic system
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The agricultural tractor is one of the most versatile mobile machines and therefore has high
requirements with respect to hydraulic systems, which are used for different functions on the machine.
From the first open-center solutions to today`s load-sensing systems, the trend for tractors has been
toward continually improved energy efficiency, increased flow and improved controllability. The modern
tractor should be built with electronic sensing device for sensing movement of the linkages draft load and
depth of operation.
Chassis design
Chassis frame is the basic frame work of the automobile. It supports all the parts of the
automobile attached to it. It is made of drop forged steel. All the parts related to automobiles are
attached to it only. All the systems related to automobile like power plant, transmission, steering,
suspension, braking system are attached to and supported by it only. Modern tractor chassis should
withstand centrifugal force while cornering and bending stresses due to rise and fall of front and rear
axles.
Ergonomics, operator comfort and safety
Some old farm tractors exclude ergonomics and safety in their design. Different manufactures
arrange the controls in different way, like some tracors had a foot operated clutch, while other clutches
are hand operated. The modern tractors with cabin are providing the comfort and safety to operators.
The tractors with cabin increase productivity, provides you with extra mileage, provides driver comfort,
etc by arresting the dust and sound without reaching the operator.
Modern tractors are equipped with ROPS. Rollover Protection Structures (ROPS) are roll bars or
roll cages designed for wheel- and track-type agricultural tractors. ROPS are designed to create a
protective zone around the operator when a rollover occurs. When used with a seat belt, the ROPS
will prevent the operator from being thrown from the protective zone and crushed from an
overturning tractor or from equipment mounted or hooked to the tractor.
The tractor manufactures are giving due consideration to safety, by providing PTO spline
guard, slow moving emblem.

Tractor with cabin

Tractor with ROPS
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Advances for precision farming
Technology continuously improving day by day, now precision farming is trending in various
countries. Technology has been merged into farming in the form of GPS (Global Positioning System), GIS
(Geographical Information System) and RS (Remote Sensing) devices, and robust on-board computers
installed as optional features on farm tractors. These advances are utilized in present day in precision
farming techniques. This technique introduced automation in ploughing, automatic steering system, yield
mapping, soil mapping and monitoring of remote area etc. Auto steering system help full to improve the
traffic pattern and improve the fuel economy by reducing the overlap in the field. Variable rate
technology for water, fertilizer and pesticides in right time requirement is possible by GPS and RS.
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INTRODUCTION:
Leagan’s model is followed:LEAGANS (1963) OF COMMUNICATION PROCESS

1. Communicator
Source or Originator who start the communication.
Characteristics (4 aspects)
1. Knowledge:
2. Skill
3. Interest
4. Implementation
Knowledge
 Knowledge of objective of communication which is to be specifically described.
 Audience, there need interest and ability to know.
 Message- Content, importance and usefulness
 Channel- selectin and usefulness
Skill
 Skill in selection of message
 Treatment of message
 Expression or presentation of message
 Selection and use of channel
 Collection of feedback
Interest
 Audience and their welfare
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 Message and its usefulness
 Proper use of channel
 Results of communication process.
Implementation
 Plan for communication process, materials and equipment’s to be used in communication
 Plan for evaluation of results
2. Message
A message is the information a communicator wishes his audience to receive, understand,
accept and act upon.
A good message must be:
• In line with the objective to be attained;
• Clear and understandable by the audience
• Significant to the economically, socially or aesthetically to the needs, interests and values of
the audience
• Specific
• Simply stated covering only one point at a time.
• Timely, complete, accurate & factual
• Appropriate to the channel selected
• Appealing and attractive to the audience.
• Applicable – audience can apply recommendation;
• Adequate – Combining principle and practice in effective proportion;
• Manageable – can be handled by the communicator with high professional skill and within the
limits imposed by time.
3. Channel
Channel is the medium through which information flows from communicator to receiver. It is the physical
bridge between sender & receiver.
Classification:
According to Form: Spoken (F&H visit, Office call) Written (Farm publication)
According to Nature of Personnel Involved:
Personal Localite
( Local Leader)
Personal cosmopolite
( Change Agents)
Impersonal localite
( Folk media)
Impersonal Cosmopolite ( Mass media)
According to nature of contact
Individual, Group and Mass
Factors responsible for improving Effectiveness of Channels:
• Availability
• Cost
• Preference of the Communicator
• Suitable to content of the message & receiver
• Frequency of use
• Effectiveness
Types of Noise
– Physical Noise
– Physiological Noise
– Semantic Problem
– Psychological Noise
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– Social noise
4. Treatment of Message
 Treatment is the way a message is handled or dealt with so that the information gets across the
audience.
 It relates to the technique, or details of procedure, or manner of performance, essential to
expertness in presenting message.
 It is the design and method of presentation of message.
Bases of Treatment
A. Matters of general organisation:
1) Repetition or frequency of mention of ideas and concepts
2) Contrast of ideas.
3) Chronological- compared to logical, compared to psychological.
4) Presenting one side compared to two sides of an issue.
5) Emotional compared to logical appeals.
6) Starting with strong arguments compared to saving him until the end of presentation.
7) Inductive compared to deductive.
8) Proceeding from the general to the specific and vice versa.
9) Explicitly drawing conclusions compared to leaving conclusions implicit for the audience to draw.
B. Matters of speaking and acting:
1) Limit the scope of presentation to a few basic ideas and to the time allotted.
2) Know the facts. Fuzziness means sure death to a message.
3) Don’t read your speech.
4) People have more respect for a communicator who is sure of his subject.
5) Know the audience.
6) Never over-estimate the knowledge of an audience or underestimate its intelligence
7) Decide on the dramatic effect desired. In addition to the content of messages, a communicator should
be concerned with ‘showmanship’. Effective treatment requires sincerity, smoothness, enthusiasm,
warmth, flexibility and appropriateness of voice, gestures, movements and tempo.
8) Use alternative communicators when appropriate, as in Group discussions, panels, interviews, etc.
9) Remember that audience appeal is a psychological bridge to getting a message delivered.
10) Quit on time. Communicators who stop when they are “finished” are rewarded by audience goodwill.
C. Matters of symbol variation and devices for representing ideas:
1. Word symbols- speech
2. Real objects.
3. Models
4. Specimens.
5. Photographs.
6. Graphs.
7. Charts
8. Motion pictures.
9. Slides.
10. Drama.
11. Puppets
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12. Songs.
13. Flash cards etc.
5. Audience
An audience is the intended receiver of messages. It is the consumer of messages. In good
communication, the audience aimed at is already identified by the communicator. An audience may
consist of one person or many. It may comprise men, women, or both; youth groups, villagers or their
leaders. The more homogeneous an audience, the greater the chances of successful communication.
Types of audience
Intended
Potential

Unintended
Available Active

Factors to be considered:
1) Communication channels established by the social organisation.
2) The system of values held by the audience
3) Forces influencing group conformity-custom, tradition etc.
4) Individual personality factors susceptibility to change etc.
5) Native and acquired abilities.
6) Educational, economic and social levels.
7) Pressure of occupational responsibility-how busy or concerned they are.
8) People’s needs as they see them, and as the professional communicator sees them.
9) Why the audience is in need of changed ways of thinking, feeling and doing.
10) How the audience views the situation.
6. Audience Response
Response by an audience to messages received is in the form of some kind of action to some degree,
mentally or physically.
Kinds of Response
1.Understanding vs. Knowledge
2. Acceptance vs. rejection
3. Remembering vs. forgetting
4. Mental vs. physical action
5. Right vs. wrong
Factors affecting Audience Response
 Communication Skill
 Attitude
 Knowledge level
 Position in the social system
7. FEEDBACK
It means carrying some significant response of the audience back to the communicator. It is referred as
Action –Reaction Interdependence
Characteristics of feed back
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1.Feedback is source oriented
2. Varies in different communication situations.
3. Affects the source or communicator.
4. Exerts control over future messages
5. Affects communication fidelity.
6. Maintains the stability and equilibrium of the communication system.
Types of Feedback
 Zero Feedback
 Visual Feedback
 Yes/No Feedback
 Free Feedback
Role of Feedback
 Removes the barrier between communicator & receive
 Facilitates proper action
 Rectifies transmission error
 Increases accuracy of the message
 Enhances confidence
 Improves learning
 Improves communication effectiveness
 Enhances the rate of adoption
Problems in getting feedback
 Limitation of the channel
 Shyness of the receiver
 Discouragement by the communicator
 Socioeconomic barrier
 Untimely message
 Language & cultural barrier
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Applications of remote sensing in agriculture
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INTRODUCTION
Remote sensing is the acquisition of information about an object or any phenomenon without making any
physical contact with the object. It is a phenomenon that has numerous applications including
photography, surveying, geology, forestry and many more. But it is in the field of agriculture that remote
sensing has found significant use. There are very many applications of remote sensing in the agricultural
sector. Below is a summary of these applications.
1. Crop production forecasting:
Remote sensing is used to forecast the expected crop production and yield over a given area and
determine how much of the crop will be harvested under specific conditions. Researchers can be
able to predict the quantity of crop that will be produced in a given farmland over a given period
of time.
2. Assessment of crop damage and crop progress:
In the event of crop damage or crop progress, remote sensing technology can be used to
penetrate the farmland and determine exactly how much of a given crop has been damaged and
the progress of the remaining crop in the farm.
3. Horticulture, Cropping Systems Analysis:
Remote sensing technology has also been instrumental in the analysis of various crop planting
systems. This technology has mainly been in use in the horticulture industry where flower growth
patterns can be analysed and a prediction made out of the analysis.
4. Crop Identification:
Remote sensing has also played an important role in crop identification especially in cases where
the crop under observation is mysterious or shows some mysterious characteristics. The data
from the crop is collected and taken to the labs where various aspects of the crop including the
crop culture are studied.
5. Crop acreage estimation:
Remote sensing has also played a very important role in the estimation of the farmland on which
a crop has been planted. This is usually a cumbersome procedure if it is carried out manually
because of the vast sizes of the lands being estimated.
6. Crop condition assessment and stress detection:
Remote sensing technology plays an important role in the assessment of the health condition of
each crop and the extent to which the crop has withstood stress. This data is then used to
determine the quality of the crop.
7. Identification of planting and harvesting dates:
Because of the predictive nature of the remote sensing technology, farmers can now use remote
sensing to observe a variety of factors including the weather patterns and the soil types to predict
the planting and harvesting seasons of each crop.
8. Crop yield modelling and estimation:
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Remote sensing also allows farmers and experts to predict the expected crop yield from a given
farmland by estimating the quality of the crop and the extent of the farmland. This is then used to
determine the overall expected yield of the crop.
Identification of pests and disease infestation:
Remote sensing technology also plays a significant role in the identification of pests in farmland
and gives data on the right pests control mechanism to be used to get rid of the pests and
diseases on the farm.
Soil moisture estimation:
Soil moisture can be difficult to measure without the help of remote sensing technology. Remote
sensing gives the soil moisture data and helps in determining the quantity of moisture in the soil
and hence the type of crop that can be grown in the soil.
Irrigation monitoring and management:
Remote sensing gives information on the moisture quantity of soils. This information is used to
determine whether a particular soil is moisture deficient or not and helps in planning the
irrigation needs of the soil.
Soil mapping:
Soil mapping is one of the most common yet most important uses of remote sensing. Through soil
mapping, farmers are able to tell what soils are ideal for which crops and what soil require
irrigation and which ones do not. This information helps in precision agriculture.
Monitoring of droughts:
Remote sensing technology is used to monitor the weather patterns including the drought
patterns over a given area. The information can be used to predict the rainfall patterns of an area
and also tell the time difference between the current rainfall and the next rainfall which helps to
keep track of the drought.
Land cover and land degradation mapping:
Remote sensing has been used by experts to map out the land cover of a given area. Experts can
now tell what areas of the land have been degraded and which areas are still intact. This also
helps them in implementing measures to curb land degradation.
Identification of problematic soils:
Remote sensing has also played a very important role in the identification of problematic soils
that have a problem in sustaining optimum crop yield throughout a planting season.
Crop nutrient deficiency detection:
Remote sensing technology has also helped farmers and other agricultural experts to determine
the extent of crop nutrients deficiency and come up with remedies that would increase the
nutrients level in crops hence increasing the overall crop yield.
Reflectance modelling:
Remote sensing technology is just about the only technology that can provide data on crop
reflectance. Crop reflectance will depend on the amount of moisture in the soil and the nutrients
in the crop which may also have a significant impact on the overall crop yield.
Determination of water content of field crops:
Apart from determining the soil moisture content, remote sensing also plays an important role in
the estimation of the water content in the field crops.
Crop yield forecasting:
Remote sensing technology can give accurate estimates of the expected crop yield in a planting
season using various crop information such as the crop quality, the moisture level in the soil and
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in the crop and the crop cover of the land. When all of this data is combined it gives almost
accurate estimates of the crop yield.
Flood mapping and monitoring:
Using remote sensing technology, farmers and agricultural experts can be able to map out the
areas that are likely to be hit by floods and the areas that lack proper drainage. This data can then
be used to avert any flood disaster in future.
Collection of past and current weather data:
Remote sensing technology is ideal for collection and storing of past and current weather data
which can be used for future decision making and prediction.
Crop intensification:
Remote sensing can be used for crop intensification that includes collection of important crop
data such as the cropping pattern, crop rotation needs and crop diversity over a given soil.
Water resources mapping:
Remote sensing is instrumental in the mapping of water resources that can be used for
agriculture over a given farmland. Through remote sensing, farmers can tell what water resources
are available for use over a given land and whether the resources are adequate.
Precision farming:
Remote sensing has played a very vital role in precision agriculture. Precision agriculture has
resulted in the cultivation of healthy crops that guarantees farmers optimum harvests over a
given period of time.
Climate change monitoring:
Remote sensing technology is important in monitoring of climate change and keeping track of the
climatic conditions which play an important role in the determination of what crops can be grown
where.
Compliance monitoring:
For the agricultural experts and other farmers, remote sensing is important in keeping track of the
farming practices by all farmers and ensuring compliance by all farmers. This helps in ensuring
that all farmers follow the correct procedures when planting and when harvesting crops.
Soil management practices:
Remote sensing technology is important in the determination of soil management practices based
on the data collected from the farms.
Air moisture estimation:
Remote sensing technology is used in the estimation of air moisture which determines the
humidity of the area. The level of humidity determines the type of crops to be grown within the
area.
Crop health analysis:
Remote sensing technology plays an important role in the analysis of crop health which
determines the overall crop yield.
Land mapping:
Remote sensing helps in mapping land for use for various purposes such as crop growing and
landscaping. The mapping technology used helps in precision agriculture where specific land soils
are used for specific purposes.
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CONCLUSION
From the above methods or practices, we have got a brief idea about how remote sensing is going to help
the humans in the field of agriculture. Besides all of the points mentioned above remote sensing services
like landviewer can help farmers monitor any green biomass changes within their farmlands, thus help
them improve productivity. It’s just a matter of fact that we have taken baby steps towards the methods
and make it carry forward to the next generation so that it would be treated as unseparated tool in the
field of agriculture.
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INTRODUCTION
Mushroom is a fruiting body of fungi belonging to sub-division Ascomycotina and Basidiomycotina. They
depend on organic matter for their nutrition and grow saprophytically on various substrates. Mushrooms
are also known for their nutritional and medicinal values. Mushroom production represents one of the
most commercially important steps towards diversification of agriculture based on microbial technology
for large scale recycling of agro wastes in an agricultural country. Mushroom farming today is being
practiced in more than 100 countries and its production is 3.4 million tons increasing at an annual rate of
6-7%. In some developed countries of Europe and America, mushroom farming has attained the status of
a high-tech industry with very high levels of mechanization and automation. China leads in mushroom
production and alone is reported to grow more than 20 different types of mushroom at commercial scale
sharing 46% of the world output. The USA is the second largest producer of mushroom sharing 16% of the
world output. Presently, three geographical regions- Europe, America and East Asia contribute to about
96% of world mushroom production (Prakasam, 2012). Per capita consumption is very high in
Netherlands (11.62 kg), followed by Ireland (6.16 kg) and Belgium (4.46 kg). The per capita consumption
in China is 1.16 kg as 80 per cent of mushroom produced is consumed in the country (FAO Statistics,
2009).
Though mushrooms production in India started in 1960’s, it was during 90’s; there was a sudden
increase in mushroom production due to Hi-tech projects set up in collaboration with foreign companies.
This has resulted in significant increase in mushroom production from 4000 tonnes (1985) to 1.2 lakh tons
of mushrooms of which 85% is button mushroom. India contributes about 3% of the total world button
mushroom production. In Bihar, annual production mushroom which includes oyster, button and milky
mushroom amounts to 480 tonnes (Singh et al., 2011) and the per capita consumption of mushroom in
India is 40 gm (FAO Statistics 2009). India is blessed with varied agro-climate, abundance of agricultural
wastes and manpower making it most suitable for cultivation of temperate, subtropical and tropical
mushrooms. In the recent years, the central and state governments have made concentrated efforts in
establishing All India Co-ordinated Mushrooms Improvement Project in different parts of the country and
established mushroom spawn production units at various agricultural Universities in order to increase
mushroom production in India. At present, in India four mushrooms viz., button mushroom (Agaricus
bisporus), Oyster Mushroom (Pleurotus spp.), paddy straw mushroom (Volvariella spp.) and milky
mushroom (Calocybe indica) are cultivated over the year (Prasakam, 2012).
The cultivation of mushrooms has a promising future in the country like India, because it requires
simple and inexpensive cultivation techniques (Chang and Miles, 1989). Therefore, these interesting
attributes make it an excellent option for cultivation of Mushrooms.
Principle of Mushroom Cultivation and Production
Spawn: The spawn of mushroom is like seed is to crop. Unlike spore, spawn is already at its mycelia stage
growing on its own substrate such as grains and sawdust. The life cycle of mushroom starts from spores,
but growers inoculate mycelia origin spawn rather than spore origin spawn because of possible variations
and mutations. The quality of spawn is one of the most critical factors for successful crop. Therefore,
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growers need to use qualified spawn for commercial production. Spawn maintains the strain
characteristics and is propagated by subcultures.
Substrate: The most commonly grown mushrooms are saprophytes, decomposers in an ecosystem
growing on organic matters like straw, leaves and wood in nature. Raw materials can be used as substrate
for primary decomposers such as oyster mushroom which have lignocellulosic enzymes and the other,
secondary decomposers like button mushroom or straw mushroom require substrate degraded by
bacteria or other fungi. Mushroom requires carbon, nitrogen and inorganic compounds as its nutritional
sources and the main nutrients are carbon sources such as cellulose, hemicellulose and lignin. Thus, most
organic matters containing cellulose, hemicellulose or lignin can be used as mushroom substrate.
Examples are wheat husk, rice husk, corncob, sugarcane waste, sawdust, and cottonseed hull. However,
demanded amount of each nutritional source differs according to mushroom species. For example, oyster
mushroom (pleurotus spp.) and shiitake mushroom (Lentiula spp.) require less nitrogen and more carbon
source but button mushroom (Agaricus bisporus) requires relatively high nitrogen source. Mushroom
mycelia secrete digestive enzymes into the substrate and absorb the dissolved nutrients. Cellulose, the
main nutritional source of mushroom is one of the most abundant organic matters on earth, but its
digestive enzyme, cellulase is owned by several micro-organisms including fungi. Mushroom is also
influenced by acidity of substrate. The optimal pH value of substrate ranges from 6 to 8, varying with
mushroom species.
Environment: The last important factor for mushroom growing is providing an appropriate environment
both for vegetative and reproductive growth. Environmental factors affecting mushroom cultivation
include temperature, humidity, light and ventilation. Optimal levels of them at vegetative stage differ
from those at reproductive stage. Mushroom mycelia can survive between 5 and 40 oC depending on the
species. Mushroom mycelia grow well with the temperature range between 20 and 30 oC. Substrate
moisture content should be 60-75% and log moisture content, 35-45%. During fruiting, different relative
humidity levels, ranging from 80-95%, are needed at the early, mid and later stage. Though mycelia like
darkness to grow but some species require light for fruiting body formation. Being aerobic fungi,
mushrooms need fresh air during growing and ventilation is more required for reproductive stage. Among
the three factors, the most important is environmental control. By maintaining optimal conditions at each
growing stage and for each species, growers can produce the desired yield of quality mushrooms.Table 1
gives an idea of the temperature requirement of various types of mushrooms.
Table 1: Temperature requirement for various growth stages of cultivated mushrooms
Temperature Co
Sl.No Mushroom species
Mycelial growth Spawning Fruit setting
1
Volvariella volvaeaea
20-40
30-35
30-32
2
Lentinus edobes
5-35
20-30
8-24
3
Agaricus bisporus
4-32
20-28
10-20
4
Agaricus bitorquis
25-31
30
20-25
5
Agaricus blazei
30
20-25
6
Tremella fuciformis
5-38
20-25
20-27
7
Flammulina velutipes
3-33
22-26
3-15
8
Auricularia polytricha
20-33
25-28
23-28
9
Auricularia auricula
20-25
15-23
Mushroom cultivation method in India: There are many methods of mushroom cultivation but there are
chiefly two types of mushroom growers in India. These are (i) Environment controlled mushroom growers
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(high cost technology) and (ii) Seasonal mushroom growers (Low cost technology). Both the technologies
are relevant in Indian conditions. Large environment-controlled units grow mushroom mainly for export
purpose only, while seasonal growers take a few crops of mushrooms in winter months or all year round
in hills. Bag cultivation, wooden box cultivation and shelf cultivation are usually common. Rice straw,
wheat straw, sugarcane waste, banana leaves, grass and sawdust are the major fibrous residues
important for mushroom cultivation substrates. The pasteurized substrate is usually spawned and packed
into polythene bags of about 30cm wide and 60~90cm long for the bag culture of the oyster mushroom.
The growing rooms are maintained at between 18 oC ~ 25 oC, with a relative humidity of about 75%.
Although up to 4 flushes may be obtained from each bag, the second and third are the most important in
commercial production. For every 1kg of dry substrate used, as much as 700 - 800 g of mushroom can be
harvested from the first 3-4 flushes. At least 2-3kg is usually harvested per bag. During the rainy season,
Pleurotus ostreatus is cultivated while the more heat tolerant P. sajor-caju is produced in the dry season.
The button mushroom, most often grown by well-financed growers, is the main export mushroom. The
substrate used for worldwide commercial cultivation of Agaricus bisporus is the mushroom compost. This
compost is a very complex substrate with unique chemical, physical and microbiological properties highly
selective for mushroom production. It is obtained as result of a carefully controlled organic matter
degradation process. Basic materials for synthetic compost are wheat straw, wheat bran, urea, potassium
(Murate of Potash), phosphorus (Single Super Phosphate), gypsum molasses and nuvan. Cultivation is
carried out in trays. Lower temperatures of about 18 oC need to be maintained and diseases and pests
must be closely monitored. The expenses and requirements for strict management of the growing room
have restricted the number of newcomers going into button mushroom production.
The raw materials required for crop rising or generated by the farmers on their own fields
(paddy/wheat/or any other cereal straw). The family labour is used for different operations and the only
input required from outside is the seed/spawn of mushrooms. This makes the farmer self-confident in
raising the crop with great remuneration. A farmer grows one crop or two in the season and his income
subsisted to a greater extent.
CAPITAL INPUT
Bamboo and synthetic cloth are used for making temporary structures (mushroom growing huts), which
are also available at very cheap rates all over the country. For seasonal growing no power is required for
crop raising excepting the light. Good quality water which is good for human consumption is good enough
for mushroom cultivation as well.
Raw and Packaging Material
Material like spawn, wheat or barley straw, formalin, insecticides etc. shall be required for cultivation
whereas small quantity of salt and citric acid will be required for processing. Packing materials like cans
for processed mushrooms and plastic bags for fresh mushrooms and corrugated boxes, labels, box
strapping etc. shall be required.

655

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Table 2: Economic analysis of mushroom production
Fixed cost (facilities used more than one time)
Particulars
Area (Sq. Meters)
Cost (Rs.)
Seasonal growing hut (raw 60×20×10-12 feet (h), 1200 feet @ Rs 42,000
bricks/thatched roof/bamboo)
35/square foot=Rs 42,000
Spraying equipments, hoses,
tubs, buckets, forks, spades, etc

-

Product
Spawn

1,500

Quantity
5kg/tonne of 10 tonne straw
@ 80/kg
Rice Straw/Sawdust
10tonnes @ Rs500/tonne
Formalin
Insecticides
Plastic Bags, Cartons, Labels, Box-strapping, etc.
Total Production Cost (1st round*, with house
cost)
Total Production Cost (2nd round, without
house cost)
Total Income (each round) (Total Prod. x Price)

Price (Rs)
4,000

Net Profit (1st round) (Total Income-Total
Cost)
Net Profit (2nd round) (Total Income-Total
Cost)

120,000 - 58,500
= 61,500
120,000 - 16,500
= 103,500

5,000
2,500
1,500
2000
58,500
16,500
120,000

Variable costs (materials used one time only)
Production cost in India is calculated based on the highest round figure of money.
*Each round takes 2 months, one month for growing and another month for harvest.
Total Production: 400-600 kg/2 months (2-3 kg/bag).
Price: 200/kg.
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Seed vigour is a complex physiological trait necessary to ensure the efficient and uniform growth of field
plants (Ventura et al., 2012), ultimately involving seed longevity , tolerance to environmental stress, and
the ability to withstand prolonged storage and CDT. There are several causes of variation in seed vigour:
 Genetic Constitution
 Mechanical Integrity
 Deterioration and Seed Ageing
 Environment and Nutrition Of The Mother Plant
 Pathogens
 Seed Dormancy
“SEED deterioration is evident as the percentage of germination is reduced, poor seedling is produced,
vigour is lost, becomes less viable and eventually seed death. Mechanism ofSeed deterioration is
associated with various cellular, metabolic and chemical alterations including lipid peroxidation,
membrane disruption, DNA damage, impairment of RNA and protein synthesis, change in the enzymes
and food reserves and loss of membrane integrity. Seed protein get damaged by deamidation of Asn
residues or dehydration of Asp residues leads to the formation of an unstable succinimidyl ring that
spontaneously hydrolyzes at either carbonyl group to generate a mixture of Asp and abnormal isoAsp
residues (Geiger and Clarke, 1987;).And again Accumulation of abnormal isoaspartyl (isoAsp) residues
from spontaneous chemical degradation of asparaginyl (Asn) and aspartyl(Asp) residues main cause of
aging. (Lowenson and Clarke, 1992). Methyltransferase (PIMT) protein L-isoaspartyl is an enzyme that
recognizes and catalyzes the repair of damaged L-isoaspartyl and D-aspartyl groups in proteins. Mudgett
and Clarke (1993, 1994) first reported PIMT activity in plants and proposed that PIMT could be involved in
seed survival by preventing accumulation of isoAsp in aging proteins and stressed seed.
PIMT works to move methyl groups of weakened L-isoaspartyl and D-aspartyl amino acids from Sadenosyl-L-methionine to alpha-side carboxylic groups. The enzyme takes the methyl end residue from
the methionine side chain and adds it to the L-isoaspartate or D-aspartate side chain carboxyle group to
create a methyl ester. Following nonenzymatic reactions lead to a rapid transformation of L-succinimide,
a precursor to aspartate and iso-aspartate .The L-succinimide can then undergo nonenzymatic hydrolysis,
which generates some repaired L-aspartyl residues as well as some L-isoaspartyl residues, which can then
enter the cycle again for eventual conversion to the normal peptide linkage.
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Mechanism of spontaneous l-Isoaspartyl formation and enzymatic repair by PIMT



Seeds of PIMT1-1 mutant are more resistant to aging treatments:

Fig: Wild-type (black) and pimt1-1 (gray) dry mature seeds were submitted to a storage treatment
performed for 12 d either at 15 to 20% (408C, 75%RH) or 8% (408C, 35% RH) water content (WC).
In this investigation, With the storage treatment conducted at
40°C and 15 to 20% water content, a loss in seed vigour
occurred after 4 and 6 d of treatment for the wild-type and the
pimt1-1 mutant seeds. After 8 and 10 d of storage at 40°C and
15 to 20% water content, the germination percentages
monitored 4 d after sowing reached 52 and 25%, respectively,
for the wild-type seeds compared with 80 and 50%,
respectively, for the pimt1-1 mutant seeds. These data indicate
that the pimt1-1 seeds are significantly more resistant to a loss
in seed vigour imposed by the storage treatment than the
wild-type seeds.
Further in another case, the germination percentages of wildtype seeds, as monitored 4 d after sowing (Figure B),
decreased only from 96% (control seeds) to 79, 55, 36, and
6%after 2, 6, 9, and 12 weeks of aging, respectively .And the
germination potential of the pimt1-1 mutant seeds remained
unaffected during the two first weeks of the mild aging treatment and then steadily decreased to 86, 69,
and 52% after 6, 9, and 12 weeks of aging, respectively. This data indicate that there was a lower
decrease of seed vigour at 8% of WC than at 15-20% WC(Days)
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 PIMT1 and IsoAsp contents throughout storage at 8% water content:
(A) Fig: PIMT1 accumulation during storage treatment at 8% water content.
(B) Fig: Quantitation of L-isoaspartyl–containing methyl accepting substrates.
In this investigation, the accumulation of the PIMT1 protein and the level of isoAsp residues were
quantitated both in wild-type and in pimt1-1 dry mature seeds submitted to the 8% water content
storage treatment at 408C for 0, 6, and 12 weeks (Figure A).
A constant pattern of PIMT1 protein accumulation (Figure A) during the time course of storage, similar to
the level initially observed in freshly harvested dry mature seeds.
On the another hand the levels of isoAsp residues in protein increased as the progress of the storage
treatment performed with the wild-type and PIMT1-1seeds(Figure B).



PIMT protein distribution in developing and mature seed:

In this investigation, PIMT protein is mostly concentrated in the shoot apical meristem (SAM), radicle,
coleoptile, epiblast of the embryo and aleurone layer of the endosperm (Fig. a). PIMT was not detectable
in the nonliving storage tissue of the endosperm.
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Fig, Comparison of germination performance among seeds of wild-type
(WT), empty vector
(VC), OsPIMT1 and OsPIMT2 transformed lines and corresponding null segregant lines.

In this investigation, Seeds from OsPIMT1 and OsPIMT2 rice transgenic lines together with control lines
were subjected to CDT (0–10 d), and germination percentages were scored. Under normal conditions (0 d
CDT), OsPIMT1 and OsPIMT2 transformed and control (wild-type, empty vector transformed and null
segregant) lines showed c. 100% germination; however, seeds from control lines deteriorated more
rapidly than those from transgenic lines as a function of the duration of CDT.
Control seeds completed germination to a maximum of 12%, in contrast with OsPIMT1 and OsPIMT2
transformed seeds where, remarkably, 48–52% germination was observed after 10 d of CDT.
DISCUSSION:
The reduction in germination efficiency as a result of accelerated aging was strongly associated with
increased accumulation of IsoAsp and reduced PIMT activity. IsoAsp accumulation was slightly higher in
the endosperm than in the embryo. Transgenic line of rice in of rice ie. osPIMT1 and osPIMT2 has
different expression and regulation during seed germination and seed development. PIMT protein is
mostly concentrated in the shoot apical meristem,radicle,coleoptile and absent in nonliving tissue of the
endosperm. PIMT repairs and maintains antioxidative enzyme systems to restrict ROS accumulation to
maintain seed vigour and longevity.
CONCLUSION:
• PIMT1 repair activity limits the level of IsoAsp related damage in the proteome of mature seeds and
thereby contributes to upgrading seed vigour and longevity.
• PIMT1 proteins are abundant in embryo but almost absent in the endosperm tissue, except for the
aleurone layer in rice.
• PIMT repairs and maintains antioxidative enzyme systems to restrict ROS accumulation to maintain
seed vigour and longevity.
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Seed development is important for agriculture productivity. Seed yield is determined by coordinated
development of seed size/mass, number, shape, and sugar translocation .In angiosperm, seed
development having three process .The first process is Sporogenesis: production of microspores and
megaspores is known as sporogenesis. Microspores are produced in anther (microsporogensis), while
megaspores are produced are ovules (megasporogenesis). The second one is Gametogenesis: The
production of male and female gametes in microspores and the megaspores, is known as gametogenesis
and last one is Fertilization: union of mature male and female gametes that will create a viable zygote
that can produce a new human being. According to botany seed is ’matured and fertilized ovule’’
comprises of: embryo (2n) endosperm (3n) and seed coat (2n).

Seed development is occurs by different pathway and signaling. These are follow as:
1. Ubiquitin pathway
2. Transcriptionfactors
3. G-protein signaling
4. Phytohormones
5. Other plant growth substances
PHYTOHORMONES:
Plant hormones that are active in very low concentrations are produced in some parts of the plant and
are typically transported to other parts where different biochemical, physiological or morphological
responses are obtained.
CLASSES OF PHYTOHORMONES:
1. AUXIN: Apical Dominance, Cellular Elongation and Cell differentiation.
2. Gibberellins: Promotes stem elongation, induce fruit enlargement
3. Cytokinins: Bud development and Delay senescence
4. Abscisic acid : Promotes dormancy
5. Ethylene:fruit ripening
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What are plant brassinosteroids?
Brassinosteroids (BRs) are a class of polyhydroxylated steroidal phytohormones in plants with steroid
structures similar to those of animals. Brassinosteroids play a crucial role in a variety of plant biology
aspects including cell elongation, cell division, root development, photo-morphogenesis, stomatal and
vascular differentiation, germination, immunity and reproduction. Brassinosteroids are listed as C27, C28
or C29 based on various lateral chains alkyl-substitution patterns.

What parts of plants are Brassinosteriods usually found in?
Pollens, immature seeds, roots and flowers were found to have the highest content,ranging from 1–100
ng/g fw (fresh weight), while shoots and leaves have lower amounts 0.01–0.1 ng/g fw.The nature and
distribution of various BR analogues often varies between tissues. Unlike other hormones, endogenous
BRs do not pass between tissues but act in a paracrine or autocrine manner as shown by grafting
experiments using a BR-deficient pea mutant Long-distance effects of BRs rely on their crosstalk with
other hormones, such as auxins and gibberellins.
How does Brassinisteriods receptor activated?
BRI1 is highly expressed in different plant tissues, and acts as the primary BR receptor. BRI1's (BRI1LRR)
extracellular LRR domain was appropriate for BL recognition.A hydrophobic groove, formed between the
helical BRI1LRR inner surface and an embedded island domain, is responsible for the unique recognition
of BL by BRI1.BRI1 encodes a leucine-rich repeat receptor-like kinase (LRR-RLK) with an extracellular
leucine-rich repeat (LRR) domain and an intracellular serine/threonine kinase domain called BAK1. BAK1
and BRI1 interacted with each other in vitro and in vivo which contributed to BR signalling.

Fig: overall structure of BL bound by BRI1LRR(green)shown as structure graphic. BL(PINK) is shown
as a stick diagram. The island domain of BRI1 is shown in (grey)
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HOW ARE THE SIGNALS DOWNSTREAM OF BR SIGNALLING TRANSDUCED?
Brassinosteroid binding induces BRI1 heterodimerization with its co-receptor BAK1, resulting in activation
of BRI1. Activated BRI1 phosphorylates the BR-SIGNALING KINASE (BSK1) and CONSTITUTIVE
DIFFERENTIAL GROWTH 1(CDG1) kinase, which in turn activate a PP1-type phosphatase named BRI1SUPPRESSOR 1 (BSU1).The activated BSU1 and PROTEIN PHOSPHATASE 2A (PP2A) dephosphorylate and
inactivate the GSK3-like kinase named BRASSINOSTEROID INSENSITIVE 2 (BIN2), allowing BR response
transcription factors BRASSINAZOLERESISTANT 1/2 (BZR1/2) to accumulate in thenucleus and bind to
DNA.

Types of Brassinosteroids mutants:
1. BR –deficient mutant (bril-5)
2. BR –insensitive mutant (det2,dwf5,dwf11,lk)

Both are produced small and shorter seed.when exogenous BR applied both on wild type and mutant
seed increased their sizesIndicates that BR is a positive regulator of the seed size. Gene responsible for
regulation of seed sizes are as givenSHB1, IKU1, IKU2, MINI3, FIS2, ANT, RGE1 (POSITIVE REGULATOR)
AP2,ARF2 (NEGATIVE REGULATOR).
Gene responsible for regulation of seed number are as given HLL, ANT, AP2, SIN1, SIN2, KLU. Seed
size depends on interaction of zygotic embryo and endosperm and some part of maternal tissue which is
influence by BR synthesis and signaling.BR synthesis and signaling in the maternal tissue integument
determine the seed shape.BR positively regulate ovule and seed number by synthesis and signaling
.BZR1 is a very important transcription factors in BR signaling transduction pathway.SHB1-MINI3- IKU2
pathway acted downstream of BR signaling regulated by BZR1 to give positive regulation of embryo
development and seed size.
Do these genes really have tissue specific effect? Are they maternal?
These can be proved by two ways:
1. Loss- of -function mutants
2. Reciprocal cross
When mutant line is cross with wild line, seed produced which is in wild type seed size and seed weight
but seed shape is mutant.Br synthesis and signaling in the maternal tissues (integument) determine seed
shape where as the BR produced in the embryo/endosperm had little effect on seed shape.Loss of
function of expression of SHB1,MINI3, and IKU2 in del2 mutant were responsible for small seed
phenotype.
How BR functions as a sugar partitioning regulation in both anthers and developing seeds?
In source tissues, sucrose moves cell to cell into the vascular bundles through plasmodesmal connections
driven by a concentration gradient (Lucas et al., 2013; Ham and Lucas,2014). In many cereal plants, the
permeability of plasmodesmata that connect the companion cell-sieve element (CC-SE) complexes to the
surrounding cells is generally greatly down-regulated. Thus, the loading of sucrose into the CC-SE
complexes has to occur by a combination of an efflux system that delivers sucrose into the cell wall space
(apoplasm) followed by active uptake (Ainsworth andBush, 2011). Long-distance transport of sucrose
through the phloem is driven by a pressure gradient between the source and sink tissues. Brassinosteroid
is synthesized by genes D2, D11, BRD1 and BRD2 in the anther, and then it is perceived by OsBRI1, which
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regulates expression of OsBZR1. OsBZR1 then binds to the promoter of CSA to upregulate its expression,
resulting in direct regulation of starch synthesis genes AGPL2, SSIIa, ISA2, by CSA to modulate the level of
these enzymes involved in sugar partitioning during anther development. Genes encoding starch
biosynthetic enzymes and invertases (INVs) as well as hexose transporters (MST8) are up-regulated
(Ainsworth and Bush, 2011; Braun et al., 2014).

Decreased endogenous BR levels cause abnormal development of anthers and seeds in rice, due to a
reduced flow of photoassimilate from source region to developing sink.Increased BR levels accumulates
higher levels of glucose and fructose as well as sucrose that results higher grain filling from flag leaf to
developing seeds.BR regulate osBZR1 which is direct promotes expression of sugar partitioning gene such
as CSA,MST8 and INV4, contributes enhancing sink strength

CONCLUSION:
 BR activates expression of SHORT HYPOCOTYL UNDER BLUE1, MINISEED3, and HAIKU2, which are
known positive regulators of seed size, but represses APETALA2 (AP2) and AUXIN RESPONSE FACTOR2
(ARF2), which are negative regulators of seed size.
 BRs affect the cell size and cell division during seed development due to decreased seed cavity,
reduced endosperm volume as well as length of integument cells.
 BR had limited mobility, and BR synthesized in internal seed organs had little effect on integument
cells.
 BRs play a key role in regulating the formation of pollen grains and seeds in rice.
 Over-expression of the BR-synthesis gene D11 or a BR-signaling factor OsBZR1 results in higher sugar
accumulation in developing anthers and seeds, that lead to higher grain yield.
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INTRODUCTION:
Wheat (Triticum aestivum L.) is one of the most important cultivated crops in the global food system; it
supplies the needed food protein and calories for over 35% of the world’s population and is the principal
food in more than 40 countries (Pauly A, Pareyt B, Fierens E, Delcour JA, 2013). About 700 million tons are
produced annually, and so far, production has kept abreast of world population growth. By 2025, wheat
production must increase to 1,200 million tons in order to meet the needs of the growing world
population. In other words, wheat grain production must increase at an average annual rate of about 2%
in the limited land area that is cultivated (Parodi PC, Gaju MD, 2009). The most efficient way to increase
wheat productivity is to use wheat heterosis to improve yield and growingcharacteristics.
In hybrid crop breeding, crossing different inbred lines typically results in F1 hybrids that have
higher yields than their respective parents. This phenomenon where the hybrid outperforms its parents is
known as heterosis. Hybrid crop breeding in maize, rice, sorghum and other species is tremendously
successful thanks to cytoplasmic male sterility (CMS) and the three-line system (Longin CF, Mühleisen J,
Maurer HP,2013).
However, the production of sufficient amounts of hybrid seeds in self-pollinating crops such as
wheat is more challenging. Although several types of CMS lines have been bred in wheat (e.g., T-type, Ktype and V-type), the three-line system comes with its own limitations. For instance, these lines are more
difficult to use due to the lack of fertility restoration sources and the complexity of fertility restoration
factors (Singh SP, Srivastava R, Kumar J. Male, 2015).
To combat this issue, chemical hybridizing agents (CHA) have been implemented as an alternative
for inducing male sterility in wheat. This method not only enables the production of hybrid seeds of any
parental combination, but is also more convenient for promoting heterosis as no maintainer line or prebreeding is required [(Adugna A, Nanda GS, Singh K, Bains NS, 2004),(Wang MY, Song YL, Zhang SX,
2015)]. However, very limited information is available regarding the molecular mechanisms behind such
CHA induced sterility.
Male sterility is characterized by non-functional pollen grains while female gametes normally function.
Types of male sterility:
i. Genetic male sterility: is typically regulated by a single recessive gene, ms, but dominant male sterility
genes are also identified, e.g., in safflower.
ii. Cytoplasmic male sterility: The cytoplasm decides the form of male sterility. Since a zygote's cytoplasm
comes predominantly from an egg cell, it would always be male sterile progeny of such male sterile
plants.
iii. Cytoplasmic Genetic Male Sterility System: This is a case of cytoplasmic male sterility where a nuclear
gene for restoring fertility in MS line is known.
iv. Chemical induced male sterility: The male sterility which is induced by using chemicals ( CHA ).
Male sterility used for the development of hybrid variety and hybrid seed production.

668

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

Hybrid-A hybrid or crossbreed is the result of a combination through sexual reproduction of the attributes
of two organisms of different races, types, species or genera.
Single-Cross Hybrids (A x B)– Crosses between two unrelated inbred lines.
Double-Cross Hybrids [(AxB) x (CxD)] - Double- cross hybrids are produced by crossing two different
single.
Three-Way Cross Hybrids [(A x B) x C] - Three parents are involved in the forming of three-way cross
hybrids. A three-way hybrid female is a single-cross (AxB) hybrid whereas the male is an inbred line (C).
Chemical induced male sterility- The chemicals that induce artificial and non-genetic male sterility in
plants are called chemical hybridizing agents (CHA).
In 1985, McRae proposed the term CHA to avoid confusion and the multiplicity of words such as
malesterilants, androcides, gametocytes, pollen suppressants, pollenocides, etc.
Why we are using CHA?





Provide High performing female parents for F1hybrid
It can use where Emasculation is difficult (especially inSPC)
Any line can be used as female parents of anyspecies.
No need of maintaining A, B and R-line, in other system of male sterility it is required to maintain A, B
and R-Lines for next season hybrid seedproduction.
 Choice of parents entirely flexible, we can use any parent of any species for making crosses.
 CHA based F2 are fully fertile as compared to few sterile hybrids in case of CMS orGMS.
 It’s also providing ideal material for study of reproductive growth, Cytoplasmic Inheritance and
Pollendevelopment.
Some important chemical hybridizing agents in different crops
Arsenicals

Zinc methyl arsenate, Sodium
methyl arsenate

Rice, Oilseed rape

Dalapon

Sodium 2,2- dichloro propionate

Cotton, Pearl millet, Wheat, Linseed,
Sesame, Onion,

DPX 3778

3-(p-chlorophenyl)-6 methoxy – 3 triazine-2,4 (1H,3H) dione

Maize, Wheat & Triticale

Ethepon

2-chloroethyl phosphonic acid

Wheat, Barley, Rice, Oats, Triticale,
Cucumber

Floral biology of wheat
The wheat inflorescence is called Ear or Head. In botanical terms it is called spike and unit is called
Spikelet. Each floret consists of a lemma a pelea androecium & gynoecium. Flowers are bisexual and
zygomorphic. Each floret has three stemens with large anthers & a bifid feathery stigma with pistil
bearing. Wheat stamens are small & produce about 1,000 to 4,000 grains of pollen per anther.
Flowering or Anthesis Stage
The stage of flowering or anthesis lasts from start to finish of flowering time. During this process,
pollination and fertilisation occur. All heads of a properly synchronized wheat plant flower within a few
days and the embryo and endosperm begin to form immediately after fertilization. Anthesis start at the
middle and these proceeds inboth direction. Highest speed in upper part and lower speed in lower part.
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What is necessity of CHA in wheat?
 Emasculation of each floret isdifficult
 Low seed multiplication per artificialpollination
 Non availability of Effective male sterility system i.e. good R- Lines andA-Lines.
Recent yield increase figures associated with wheat heterosis range from 3.5 per cent to 15 per cent
[Longin et al., 2012]. The earliest report of CHA use in wheat was MH (Hoagland et al., 1953). Recently,
more than 40 applicable CHAs have been reported for wheat and out of these, some are found effective
in inducing male sterility, such as RH0007, SC2053 and Genesis (Singh et al., 2015b). All these chemicals
showed strong phytotoxic effects and inadequate male sterility across a range of environments and their
commercial use was considered too risky. So, new chemical hybridizing agent SQ-1 has been discovered
for the hybrid seed production in wheat.
Attributes of SQ-1:
 It is new pyridazinecompound.
 Its main ingredient is 4-chloroniline.
 Highly effective for utilization ofheterosis.
 It is Very low phytotoxic and cause very low environmental pollution.
 It can lead complete male sterility in wheat.
 No side effect on agronomicaltraits.
How SQ-1 induce male sterility in wheat plant?
 SQ-1 is an ideal chemical hybridizing agent compared to existing CHA which could induce male sterility
by
 Changing the cellmicrostructure
 Triggering PCD of tapetum andmicrospore
 Striking the oxidative/ant oxidativebalance
 Mitochondrialdysfunction
An overview of male sterility induced by CHA SQ-1
In plants male sterility was strongly associated with mitochondrial dysfunction. Male sterility induced by
the chemical hybridizing agent (CHA) is an important tool in crop heterosis. Therefore the relationship
between mitochondria and CHA-induced male sterility in wheat is important to better understand.
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This study reports on abnormality of the mitochondrial function duo to CHA-SQ-1, which
results in decreased rates and activities of cytochrome oxidase and adenosine triphosphate synthase
proteins, respiratory rate, and in turn results in the inhibition of the mitochondrial electron transport
chain (ETC), excessive production of reactive oxygen species (ROS) and disruption of the alternative
oxidase pathway. After that, excessive ROS combined with MnSOD defects damage the mitochondrial
membrane, followed by ROS release into the cytoplasm. During the formation of pollen the microspores
suffered severe oxidative stress. In addition, chronic oxidative stress, combined with type II metacaspase
overexpression, caused premature tapetal apoptosis, leading to abortion of pollen (Wang et al. 2017).
Effects of CHA-SQ-1 on the development of tapetum and microspores:To further investigate cytological
structural defects, we performed a detailed examination of untreated and CHA-SQ-1-treated plant anther
development using light microscopy and transmission electron microscopy. At the tetrad stage, there was
no obvious difference in anther cellular morphology between untreated and CHASQ- 1-treated plants. In
untreated and CHA-SQ-1 treated plants, normal epidermis, endothecium, middle layer, and tapetum are
found. During the early- uninucleate stage, the untreated plant tapetal cells remained relatively
thickandtheircytoplasmcouldbedeeplystainedBy contrast, the CHA-SQ-1-treated plant tapetal cells were
not as deeply stained as that of the untreated plant tapetum, which became narrower and began to
degenerate. The middle layers, meanwhile, were very thin and still clearly visible in both untreated and
CHA-SQ-1-treated plants. Later uninucleate stage CHA-SQ-1-treated plants displayed delayed degradation
of the epidermis and endothecium, and produced severely abnormal microspores with a typical falcate
(sickle- like) shape or that had become highly vacuolated.The middle layers, meanwhile, were very thin
and still clearly visible in both untreated and CHA-SQ-1-treated plants ,this contributed to mature pollen
grains being released by anther dehiscence to pollinate female gametophytes. However, though the
treated plant tapetum were fully degraded and invisible, the epidermis and endothecium were thicker
than normal at this stage. which produced severely abnormal microspores.
Discussion:
In the present study, CHA-SQ-1 is rapidly absorbed by wheat, and can induce complete (100%) male
sterility, which modifies its reproductive biology thus ensuring cross-pollination in cleistogamous wheat
flowers. However, to date, the relationship between mitochondria and CHA-induced male sterility in
wheat has not been established. From these findings, mitochondria has been shown to be potential
671

AGRICULTURE & FOOD: e-Newsletter
www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

Volume 2 – Issue 3 – March 2020

targets for CHA-SQ-1, which have been shown to be moved efficiently from leaves to wheat flowers (Zhu
et al., 2015). Ultimately it releases unnecessary ROS to the cytosol. In the meantime we observed that the
rise in ROS content was followed by inhibited SOD, CAT, and POD expression and activity. The persistent
oxidative stress then caused apoptosis and ultimately led to abortion by microspore.
CONCLUSION:
Wheat flag leaves are the initial recipient of CHA-SQ-1 tissue and are responsible for MS. The 100% MS
observed after 6 h of treatment. After 10 h of treatment young flag leaf started to return green mature
leaf. The main cause of PCD is oxidative stress in both Anther and Flag leaves. Pollen abortion start from
early uninucleat stage of microspore development. SQ-1 modifies the reproductive biology of wheat, this
ensure crosspollination.
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Role of beneficial microorganisms in nutrition and soil health
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Biofertilizer are the microbial inoculation which are capable of mobilizing nutritive elements required for the
plants by fixing atmospheric nitrogen, solubilizing and enhancing uptake of soil phosphorus.The commercial
history of Biofertilizers began with the launch of ‘Nitragin’ by Nobbe and Hiltner, a laboratory culture of
Rhizobia in 1895.In India the first study on legume Rhizobium symbiosis was conducted by N. V. Joshi and the
first commercial production started as early as 1956.
CLASSIFICATION OF BIOFERTILIZERS
N-Fixing Biofertilizer(NBF):
1) NBF ForLegumes-Rhizobium
2) NBF Forcereals-Azotobacter,Azospirillum,Azolla,BGA
3PO4 Mobilizing Bacteria(PSB):
1)PO43-Solubilizer e.g.,Bacillus,Pseudomonas,Aspergillus
2)PO43-Absorber e.g.,VA- mycorrhiza VAM like –Glomus
Cellulolytic or Organic matter Decomposer(OMD):
1)Cellulolytic Organism e.g.,Cellulomonas,Trichoderma Spore
2)Lingolytic Organisme.g.,ArthrobacterAgariccus
BIOFERTILIZERS FOR PULSE CROPS
1) RHIZOBIUM:
 It is aerobic bacteria fixes atmospheric nitrogen in legumes symbiotically.
 The bacteria infect the legume root and form root nodules within which they reduce molecular
nitrogen to ammonia.
 It has been estimated that 40-250 kg N/ha/year is fixed by different legume crops by the microbial
activities of Rhizobium.
 The Rhizobium legume association yield increase by 10-30%.
2) AZOTOBACTER:
 These are the free living bacteria which grow well on a nitrogen free medium.
 These bacteria utilize atmospheric nitrogen gas for their cell protein synthesis.
 Old population of bacteria are encapsulated forms and increase resistance to heat, desiccation and
adverse conditions.
Functions of Azotobacter:
 It fixes atmospheric nitrogen in the rhizosphere.
 The most important function is the production of indol acetic acid and gibberellins.
 Also produce thiamin, riboflavin, nicotine
 It improves seed germination and control plant diseases.
3) AZOSPIRILLUM:
 This is important biofertilizer for maize, paddy and wheat crops.
 Increase the nitrogen content of soil after the crop harvest.
673

AGRICULTURE & FOOD: e-Newsletter

Volume 2 – Issue 3 – March 2020

www.agrifoodmagazine.co.in
e-ISSN: 2581-8317

 It substitute the nitrogen up to 25-30 percent
 It increase the crop yield by 20-25 percent over uninoculated control.
4) BLUE GREEN ALGAE, AZOLLA
 Increase the availability of nitrogen and phosphorus and certain micronutrients.
 Moderate the soil pH conditions.
 Azolla being green manure can substitute 40 -50 kg N per hectare.
 Azolla is source of nutrients to poultry, fish and water animals.
5) PHOSPHATE SOLUBILIZING BACTERIA (PSB)
Inorganic phosphorus from insoluble source.
Bacteria- Bacillus spp., Pseudomonas spp.
Fungi- Aspergillus spp., Penicillium spp., Trichoderma spp.
The phosphate solubilizers also produce fungi static and growth promoting substances which influence plant
growth.PSB can be used for all crops including paddy, millets, oilseeds, pulses and vegetables.
6) PHOSPHORUS SOLUBILIZER
Efficiency of bacteria is more than fungal strains.Substitute 15-20 percent dose of phosphorus Mechanism is
by phosphatase production.
7) PHOSPHORUS MOBILIZERS
Gigaspora, Acullospora are the important sp.Phosphorus is being mobilized.Increase the availability of P, Mg,
Ca and Zn.VAM do not produce phosphatase.
8) VESICULAR ARBUSCULAR MYCORRHIZA (VAM)
VAM, a fungus, colonize the plant root system and increase the growth and yield of crop Produce growthpromoting substances. Increase nutrient uptake particularly P, Zn and other micronutrients.We can save 50%
Phosphatic fertilizer without affecting the yield.VAM inoculation improves water relation of the plants
Plant Growth Promoting Rhizobacteria (PGPR)
This group of bacteria colonize roots or rhizosphere soil.These PGPR are referred to as biostimulants and the
phytohormones as they produce indole-acetic acid, cytokinins, gibberellins and inhibitors of ethylene
production.Some common examples of are Pseudomonas, Burkholdaria, Enterobacter, Erwinia,
Mycobacterium,Mesorhizobium, Flavobacterium, etc.
Advantages of Biofertilizers:
Renewable source of nutrients. Sustain soil health .Supplement chemical fertilizers.Replace 25-30% chemical
fertilizers .Increase the grain yields by 10-40%. Decompose plant residues, and stabilize C:N ratio of soil.
Improve texture, structure and water holding capacity of soil.No adverse effect on plant growth and soil
fertility. Stimulates plant growth by secreting growth hormones. Secrete fungistatic and antibiotic like
substances Solubilize and mobilize nutrients Eco-friendly, non-pollutants and cost effective method
CONCLUSION
Capacity of soil to function within ecosystem boundaries to sustain biological productivity.Maintain
environmental quality and promote plant growth and animal health. In the context of agriculture,it may refer
to its ability to sustain productivity.A health soil would ensure proper retention and release of water and
nutrient , promote and sustain root growth. Maintain soil biotic habit response to management and resist
degradation.Moderating soil condition improve physical chemical and biological properties in a long term use.
Improve microbial activities of microbes, bacteria, fungi and actinomycetes. Reduces the chemical hazardous.
Keep
the
environment
free
from
pollution.
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Green manures are cover crops or other plants of fast growing and vigorous leafy in nature that
either grown in situ or ex situ as independently or along with crop are left or incorporated in
the field for decomposition to improve the physical, chemical, and biological properties of soil
and have ability to reduce dependency on artificial fertilizers. In other words, green
undecomposed plant material used as manure is called green manure. It is the practice of
enriching the soil by turning under undecomposed plant material (except crop residues), either
in place or brought from a distance (Pieters 1927) or it is the process of turning a crop into the
soil, whether originally intended or not, irrespective of its state of maturity, for the purpose of
effecting some agronomic improvement (MacRae and Mehuys 1985). Either grown in situ or
brought from a distance, the value of green manuring lies in the fact that incorporation of
organic matter which is recognized as most valuable constituents for real soil fertility (Lokesh et
al 2015). Although, in earlies green manuring was widely practiced in India but the interest has
been decreased in the last few decades because of increased pressure on food production to
feed ever growing population and also due to availability of highly subsidized chemical
fertilizers by government. Ultimately it has been generated a number of problems regarding
animals, soil and environmental health. However, with increase in soil problems due to
extensive use of agrochemicals, increased fertilizer costs and the public concern for pollution
and conservation of energy, green manures have again become important both to researchers
and low-input farmers in particular (Kumar et al 2014). It has also been reported that organic
matter cycling is related to the agricultural potential of soils (Tissen et al., 1994), and that green
manure production and incorporation represents an alternative source of nutrients to mineral
fertilizers (Clement et al., 1998). However, it should be kept in mind that green manuring alone
cannot supply sufficient essential plant nutrients for maximum economic crop yields. Hence,
the best strategy is to use green manure in conjugation with chemical fertilizers. This
combination may reduce application rate of inorganic fertilizers, risk of environmental
pollution, and can also provides sustainability to crop production systems. Addition of organic
matter by green manure crops improves soil physical, chemical, and biological properties.
Furthermore, growing green manure crops in rotation with cash crops also disrupts natural host
as well as habitat, life cycle of diseases, insects, or weeds improving cash crop yields. Inclusion
of green manure crops one of the best options for increasing cropping system sustainability by
biomass addition to soil, resulted reduced soil erosion, balance the nutrient pool of soil as well
as improve soil fertility. Growing of green manure crops is best one for climate resilient
agriculture practices as it is helpful in reducing global warming potential.
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The green manuring practices are of two types:
(a) in situ green manuring:In this type of green manuring, short-duration (~45 to 60 days) crops
are grown and incorporated into soil at the same site where it grown.
(b) ex situ green leaf manuring (GLM): In ex situ green manuring, foliage and tender parts of
green manuring crops collected from nearby forests, shrubs, and trees are incorporated into
the soil at 15–30 days prior to the sowing of main crops (SSSA 1997).
Green manure crops:
Green manure is defined as a plant material incorporated into the soil while green or at
maturity. For soil improvement, a green manure crop is any crop grown for the purpose of
being turned under while green or soon after maturity for soil improvement (Soil Science
Society of America, 1997). There are many crops which can be used for green manuring;
however, the selection of the green manure crop depends upon several factors like the
prevailing in that particular region. From the ancient many types of crops used as green manure
as of legume or non-legume in nature, but legumes are preferred because of not only their
ability to fix atmospheric N but also, greater biomass generation ability, lower C:N ratio and
shorter decomposition period. GM crops is categorized under following categories:
1. Legume Green manure crops:
(a) Grain legumes: pigeon pea (Cajanuscajan), green gram (Vigna radiata), Black gram (Vigna
mungo),
soybean
(Glycine
max),
groundnut
(Arachis
hypogaea),
Berseem
(Trifoliumalexandrium), Cowpea (Vigna anguiculata).
(b) Non-grain legume crops: sunn hemp (Crotalaria juncea), sesbania (Sesbaniaspeciosa),
dhaincha (Sesbania aculeate) and (Sesbaniarostrata), centrosema (Centrosemaacutifolium),
stylo (Stylosanthesguianensis), and desmodium (Desmodiumovalifolium).
(c) Multipurpose perennial legume trees: subabul (Leucaena leucocephala), gliricidia
(Gliricidiasepium), and kassod tree (Cassia tora)
2. Non-legume crops: Non-legumes like mustard, sunflower, radish, niger, sesame, buck wheat,
maize, wheat, jowar, carrot, coriander, and bhang are used as green manuring crops to retain
the topsoil and to provide useful amounts of organic matter to the field. Unlike, leguminous
green manuring crops, non-legumes do not aid nitrogen fixation.
3. Green leaf manuring crop: Cassia auriculata, Cassia tora, Neem (Azadiractaindica), Glyricidia
(Glyricidia maculate), subabul (Leucaena leucocephala), Tephrosiapurpurea, Vitex nigundo,
Karanj (Pongamia glabra), Calotropis (Calotropis gigantea)
Being potential, dry matter accumulation by these legume crops may vary from 1 to 10
Mg ha−1 year−1 under ideal soil and environmental conditions, and the total N accumulation in
the aboveground biomass ranges from 0.02 to 0.3 Mg ha−1 year−1 (Lathwell 1990). Ladha et al.
(1988) reported an average accumulation of 2.6 kg N ha−1 day−1 under different legume green
manure crops. Incorporation of such high N-fixing legume crops at 45–65 days of growth stage
into soils results in rice yield equal to the application of N fertilizers at 50–100 kg N ha−1.
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Similarly, they also opined that 45–60 days old dhaincha species could fix N equal to 200 kg N
ha−1. Dhaincha legume crop age of 55 days fixed about 303 kg N ha−1 (at 5.5 kg N day−l) and 383
kg N ha−1 (at 6.96 kg N day−l) without and with inoculation of Azorhizobium bacteria,
respectively (Ladha et al. 1988). The basic aim of green manuring is to provide maximum
succulent green matter and incorporation at specific stage and specific time provides maximum
N and organic matter. During early period of crop growth N content, protein, water soluble
constituents are high, whereas fibre, hemicelluloses, cellulose, lignin and C: N ratio is less.
Therefore, tissues of immature plants usually decompose more rapidly as compared to matured
plants. Delay of even 15- 20 days reduce N content and increase C: N ratio, fibre,
hemicelluloses, cellulose, lignin making it difficult for soil microorganisms to act and decompose
(Yadav et al 2013).
Desirable Characteristics of Green Manuring Crops
1. Multipurpose in use, short duration, fast growing, quick biomass acquiring and high
nutrient accumulation ability.
2. Tolerance to shade, flood, drought and adverse temperatures as well as wide ecological
adaptability.
3. Efficiency in use of water, early onset of biological N-fixation, high N accumulation
ability and timely release of nutrients.
4. Photoperiod insensitivity, high seed production with high seed viability.
5. Ease in incorporation with quick decomposition ability
6. Ability to cross inoculate or responsive to inoculation.
7. Pest and disease resistance.
8. High N sinks in underground plant parts.

Figure 1.Dhainch (Sesbaniaaculeata)green manure crop at 25 DAS and root nodules at turning
stage.
Advantages of Green Manuring
1. Increase biomass production in the field.
2. Increase organic matter content in the soil.
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3. Improves topsoil depth, water-holding capacity, structure and texture of the soil.
4. Reduces the dependence on artificial fertilizers.
5. Increase the activity of micro-organisms in the soil.
6. Protect the soil from erosion.
7. Reduces the loss of nutrients from soil by different means.
8. Increases the availability of both macro and micro nutrients.
10. Improves the quality of crops and produce.
Crop

Growing
environment

Soil

Seed rate and sowing
technique
Green
Seed
manure
production

Irrigation

Harvesting
For green
manure crop

Seed
production

Yield

Sithagathi
(Sesbania speciosa)

In all seasons.
March – April is
best for sowing

In all types
of soil

30 – 40 kg/ha
seed by
broadcasting

15 kg/ha seed
at adopt 45 x
20 cm

Once in 15 –
20 days

Incorporation
at 45-60 DAS

Hrvest at 130
DAS

Green
biomass –
15-18t/ha,
Seed – 400600 kg/ha

Dhainch (Sesbania
aculeata)

In all season under
sufficient
moisture. March –
April is best for
seed production
In all seasons
February-May
yields more
biomass.
March – May best
for seed
production
In all seasons,
March – April is
best for seed
production

In all soil
conditions

50 kg/ha
by
broadcasting

20 kg/ha seed
at adopt 45 x
20 cm

Once in 15 –
20 days

Incorporation
within 45-60
DAS

Harvest at
100 DAS

Black & red
soils are
suitable,
Saline
alkaline soils
are not
suitable
Loamy soils
are suitable

40 kg/ha by
broadcasting

7-8 kg/ha
seed at adopt
45 x 20 cm

Once in 15 –
20 days

Incorporation
within 45-50
DAS

Seed
collection
from 100
DAS (3-4
harvest)

Green
biomass –
25 t/ha
Seed – 500600 kg/ha
Green
biomass –
20 t/ha
Seed – 500600 kg/ha

25-35 kg/ha
by
broadcasting
or 30x10cm

20 kg/ha at 45
x 20 cm

Once in 30
days

Incorporation
within 45-60
DAS

For seed
purpose:
Collect the
seeds from
150 DAS
seed
collection
from 150
DAS.

Manila Agathi
(Sesbania rostrate)

Sunhemp
(Crotalaria juncea)

Wild Indigo
(Tephrosiapurpure
a)

In all season
April is best for
seed production.

In all soils,
sandy soils
are
preferable

15-20 kg/ha
by
broadcasting

10 kg/ha at 30
x 10 cm

Once in 30
days

Incorporation
within 60 DAS

Pillipeara
(Phaseolus
trilobus)

In all seasons
March – April is
best for seeds
production

Rice fallow
clay soils are
suitable

10-15 kg/ha
by
broadcasting

10 kg/ha at 30
x 10 cm

Once in 2530 days

Incorporation
within 60 DAS

collect the
seeds from
150 DAS

Green
biomass –
13-15 t/ha,
Seed – 400
kg/ha
Green
biomass –
6-7 t/ha
Seed – 400
- 500 kg/ha
Green
biomass –
6-7 t/ha
Seed – 400
- 500 kg/ha
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Figure 2. Root nodules at turning stage of dhainchand sunhemp (Crotalaria juncea) crop at 25 DAS

Limitations of green manuring:
Though the green manures are good source of nutrients, they cannot meet the total
crop nutrient requirement in the present-day agriculture (Lokesh et al 2015). But the area
under green manuring is estimated as 1.23 M ha only (FAI, 2015), and has not increased over
the years. Often the farmers in the irrigated areas do not wish to spare their land and water
resources exclusively for green manuring are limiting factor. In such cases, raising short
duration pulses like green gram in summer and incorporation of aboveground green biomass
after
picking
the
pods
may
serve
as
green
manuring.
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