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BIOTECHNOLOGY

Acceptance of GM Mustard DMH-11: A Dbatable Issue
Shreya1 and Ainmisha2
1Department

of Basic Science and Humanities, College of Horticulture, SDAU, Jagudan and
2Division of Plant Pathology, IARI, Pusa Campus, New Delhi

context, Bt cotton was the first GM crop which
was approved by GEAC (Genetic Engineering
Approval Committee) in 2002 for commercial
cultivation. Despite of many protests and
acceptance issues, today Bt cotton is well
adopted and commercially cultivated over
majority of cotton growing areas by our Indian
famers which has enhanced their living
standards. In 2009, another GM crop that was
the Bt brinjal (first GM food crop in India)
approved by GEAC. But it was strongly
protested by different NGOs and environmental
activists so it was rejected by Jairam Ramesh,
environment minister and Bt brinjal was not
incorporated in to the food chain. After that the

Introduction: Recombinant DNA technology
advancement in 1980s has led to the creation of
GM crops as a result Flavr Savr tomato became
the first approved GM food for human
consumption in the world (Bruening and Lyon
2000). When it is looked back into the
development and use of genetically modified
organisms (GMOs)/ transgenics there has been
lots of issues and controversies. Even though
approximately 14 % of world’s arable land is
under GM crops. In 2014 globally, GM soybean
accounted for about 82% of the total soybean
area, while GM cotton, maize and oilseed rape
occupied 68%, 30% and 25% of the total crops
area respectively (James, 2014). In Indian
January, 2018
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from bacteria.
GM mustard is supposed to be allergic and
toxic to human and harmful for
environment also.
3. Development of DHM -11 is a private
funding initiative so it is thought that its
only aim to increase the profit of the private
company without considering the human
and environment health.
4. Since this new variety is resistant to the
herbicide like glufosinate which is more
strong and harmful than other herbicides
like glyphosate. And this will increase the
herbicide consumption which increases the
cost of production manifold and thereby
increasing the profit of private companies.
5. One of the parents DMH -11 is EH-2 is
taken from Nagpur University without
giving any credit to that university.
6. Another view of protest against GM
mustard is that excessive use of herbicide
may destroy the medicinal and other useful
property of the mustard oil.
7. Some researchers advocated that during the
field trial of GMH-11, weak check variety
(Varuna, Maya, RL-1359) instead of hybrids
were used for comparing the yield and other
useful agronomic characters that is
scientifically wrong.
8. Also different non GM mustard (NRCHB
506, Coral 432, Coral 437 etc.) are doing
well and having yield comparable to the GM
mustard so it is not required to develop GM
mustard with increased cost of production.
9. The nutritional biosafety and cattle feeding
studies conducted by (National Institute for
Nutrition), Hyderabad has not been
disclosed in public domain.
10. The seed weight of DHM-11 is around 3.3 to
3.5 g/1000 seeds (due to very small seed
size, which is not preferred by farmers)
whereas that of other new released varieties
and hybrids is 5.5 to 6.5 g/1000 seeds.
Conclusion: Keeping in the mind the
impact of global warming, climate change and
increasing population it is only the transgenic
approach which is efficient enough to combat
the problem of climate change, low productivity
and can feed a large population that is why GM
crops has been promoted in different countries
of the world. In case of mustard, a CMS system
(126-1) was discovered and patented by DU

name of GEAC was changed as Genetic
Engineering Appraisal Committee. Later, after
rejection of it from India, Bangladesh became
the first country to approve cultivation of Bt
brinjal in its country.
Now from few months again protests are
being done against GM mustard which is a
hybrid named DMH – 11 (Dhara Mustard
Hybrid -11). Hence DMH – 11 became the
second GM food crop which is facing a huge
protest for its acceptance rigorously in India
(ToI). DHM – 11 is a Barnase–Barstar based
hybrid system produced by Deepak Pental,
former Vice Chancellor of DU (Delhi University)
and his team at Centre for Genetic Manipulation
of Crop Plants (CGCMP) in DU (funded by the
National Dairy Development Board (NDDB)
with support from the Department of
Biotechnology (DBT). Being a self-pollinated
crop hybrid development is difficult in mustard
so transgenic genetic male sterility has been
created in it using gene from a soil bacterium
i.e., Bacillus amyloliquefacience (GK Today).
Development of hybrid varieties through
exploitation of heterosis has enhanced
productivity in many crop plants. Male sterile
line has been created using Varuna variety in
which Barnase gene has been incorporated
from that bacterium which encodes an RNase.
When the Barnase gene is guided by tapetum
specific promoter it causes male sterility in it.
Another gene called Bar gene which is herbicide
resistant against glufosinate when it is tagged
with Barnase gene it will help in easy
identification of male sterile plants from male
fertile plant. Gene Barstar, its source is also the
same bacterium and which encodes a protein
which is a highly specific inhibitor of Barnase
RNase. Therefore, transgenic plants expressing
both Barstar and Barnase are fully male fertile
i.e., restoring the fertility. Hence female line was
created by incorporating the Barnase and Bar
gene in Varuna variety. And EH-2 (Early Hira 2
which was high yielding and developed from
Nagpur University and contained Barstar gene)
was used as male parent.

2.

Different issues regarding acceptance of Dhara
Mustard Hybrid-11
1.

GM crop have problem in acceptance due to
ethical and social issue because in GM
mustard foreign gene has been incorporated
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group and used for developing hybrids DMH-1
mad DMH -4 is limited in scope as it is stable
only in one line, Pusa Bold and this (126-1) CMS
system breaks down under very cold condition.
But the newly used hybrid seed production
technique is versatile one and can be used with
any set of parental lines so it must be accepted
by the people and promoted for commercial
cultivation in our country. And the innovators
and the agencies which are involved in
transgenic production should follow all
guidelines of transgenic production carefully so
that their acceptance should become easy
without any controversy.
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PLANT BREEDING AND GENETICS

Participatory Plant Breeding for Enhancing Crop
Genetic Diversity
Mahendar Singh Bhinda
Ph. D. Scholar, Department of PB & G.S. K. R A.U, Bikaner, Intoduction

deciding which varieties are better suit for their
needs and conditions without exposing the
household to any risk. Participatory plant
breeding exploits the potential gains of breeding
for specific adaptation through decentralized
selection, defined as selection in the target
environment, and is the ultimate conceptual
consequence of a positive interpretation of
genotype x environment interactions. It is also
known as Collaborative Plant Breeding (CPB),
Farmer
Participatory
Breeding
(FPB),
Decentralized Participatory Plant Breeding, and
Participatory
Crop
Improvement
(PCI).
Participatory Varietal Selection (PVS) is a
process by which the field testing of finished or
nearly finished varieties, usually ranging from
2-3 to 10-15, is done with the participation of
farmers. The participatory plant breeding is
classified as two basic types; 'Formal-led
PPB'- Farmers join in breeding experiments
which have been initiated by formal breeding
programs. Another is 'Farmer-led PPB’ in
where, farmers initiated the breeding
programme as per their needs and breeder
supported him in the technical know how about
the selection and seed maintenance etc.

Participatory plant breeding refers to a set of
breeding methods characterized by many
different potential forms of interaction between
farmers and breeders, that all are designed to
shift the locus of plant genetic improvement
research toward the local level by more directly
involving the end users in the breeding process.
Participatory plant breeding can be defined as
the process by which farmers are routinely
involved in a plant breeding programme with
opportunities to make decisions throughout. It
is termed "participatory" because users can have
a research role in all major stages of the
breeding and selection process. Such 'users'
become co-researchers as they can, help in set
overall goals, determine specific breeding
priorities, make crosses, screen germplasm
entries in the pre-adaptive phases of research,
take charge of adaptive testing and lead the
subsequent seed multiplication and diffusion
process.

Need of participatory plant breeding
Participatory plant breeding is one of the
decentralized breeding approaches which help
to overcome the limitations of conventional
breeding by offering farmers the possibility of
January, 2018
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Supporting Contexts for PPB

6.

The conditions and factors that tend to enhance
farmers' interest in breeding, and thus the
success of PPB, are as follows:
(1) Situations where farmers will not be
served by formal (private or public) breeding
and seed supply, in cases when poor
infrastructure prevents seed or inputs from
reaching farmers in tribal and remote area. (2)
Crop of local interest i.e. minor/under-utilized
crops. (3) Situations where novel combinations
of traits are desired. (4) The existence of genetic
diversity that offers variation that can be
manipulated; the visibility of diversity to
farmers; the fact that maintenance is easier in
the case of self-pollinated crops such as rice,
beans and barley.

7.

Shortcomings of Local Plant Breeding
While PPB has a number of potential
advantages, it also has several potential
shortcomings.
(1) High overall cost for breeding programs
(2) High cost for participating farmers. (3)
Additional training needed for scientists. (4)
Problem in seed certification programmes. (5)
IPR related issues between breeder and farmers
who are involved in PPB programme.

Advantages of participatory over conventional
breeding methods
1.

2.

3.

4.

5.

Production gains: Increases production
and profitability of crop production through
the yield increases, increases in stability of
yield, faster uptake, wider diffusion; and
higher market value of products by
development and enhanced adoption of
suitable, usually improved varieties.
At least one parent in any cross is well
adapted to the local environment. Thus,
impact of G X E interaction is probably
reduced because local parents materials
have adapted to local year to year
variations.
Genotype X Environment inter-action are
used positively because breeding is done in
the target environments. Only few crosses
are made, so large F2 and F3 population
can be grown to increase the likelihood of
selecting desirable segregants.
Cost-efficiencies and effectiveness:
Fewer
research
dead-ends;
more
opportunities for cost sharing in research;
and less expensive means of diffusing
varieties.
Effective meeting of user needs: higher
degree of farmer satisfaction; broader range
of users reached, including marginal
farmers; and promotion of group learning
through farm walks. Provide benefits to a
specific type of user, or to deliberately
address the needs of a broader range of
users.

VOLUME NO. 14, ISSUE NO.04

Biodiversity
enhancement:
Local
communities have wider access to
germplasm; wider access to related
knowledge. Thus, PPB supports the
development and maintenance of more
genetically diverse portfolia of varieties to
promote crop genetic diversity.
PPB also support to farmer’s rights by
directly involving in breeding programmes.
Build farmer skills to enhance farmer
selection and seed production efforts.

Conclusion
The aim of the PPB is to ensure that the
research undertaken is relevant to the farmers
needs. So far, the evidence of PPB's potential to
support the conservation of agro-biodiversity
both by delivering a greater range of varieties to
fit niches, and by adding value to local
germplasm through selection and crossing is
encouraging. More participation is not
necessarily better, it should not be seen as an
end in itself. Rather, it should be seen as a
means to an end. Global and local breeding are
complementary
activities,
rather
than
substitutes, in which farmers and breeders have
complementary
roles
through
active
participations for creation and disseminations
of new variety. It can also work with low input
and organic Breeding. Thus, the process of PPB
brings farmers into contact with professional
breeders, thereby sensitizing the farmers’
awareness of what science can offer them.
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AGRICULTURE

Soybean: Package and Practices for Higher
Production
Nidhi Dubey1*and Harshal Avinashe2
1 & 2 Assistant

Professor, Department of G & P.B., Lovely Professional University, Phagwara

Introduction

fertile loamy soils with a pH range between 6.0
and 7.5 are most favorable for its cultivation.
Saline and sodic soils inhibit germination of
soybean seeds. Water logging damages the crop,
so it is mandatory to have good soil drainage in
rainy season.
Seed Rate in Soybean Farming:Depending on the variety, the seed rate varies
from 70-75kg/ha would be sufficient for pure
stand. It also depends on seed size, germination
percentage and sowing time.
Crop Rotation in Soybean Farming:In Soybean farming, mixed cropping mandua,
sesamum & maize has been found feasible and
fetching more returns. In inter cultivation, plant
row spacing of maize should be at 100 cm
keeping plant to plant distance 10 cm and 3
rows of soybean in between maize rows.
Soybean has excellent scope as an intercrop in
cotton, arhar, and upland rice in north India. In
south part of the India, soybean can be
cultivated as intercrop in cotton, sorghum,
arhar, sugarcane, and groundnut.
Land selection and Its preparation in
Soybean Farming:- Land selection is very
important in soybean farming as this will impact
the overall production of soybean. The main
land must not have been sown with soybean
crop in the previous season to avoid volunteer
plants that cause admixture. Land continuously
cultivated with soybean may harbour wilt
pathogen. So these kind of fields must be
avoided. By following the crop rotation,
endemic pathogen can be reduced. A soil with
high organic matter defiantly helps in leading
production of vigorous seed. The field should be
made into ridges & furrows of 1feet wide or beds
& channels of 4 feet x 6 feet depending on

Soybean also known as the ‘GOLDEN BEAN’ or
‘MIRACLE BEAN’ (Bhatnagar PS. 1982) belongs
to the legume crop family and are basically
native to East Asia. It’s botanical name is
‘Glycine max’. Soybean is one of the important
crops
of
the
world.
Production
of soybean in India at the present time is
restricted mainly to Madhya Pradesh, Uttar
Pradesh, Maharashtra and Gujarat. It is also
grown on a small acreage in Himachal Pradesh,
Punjab and Delhi. When soybean plants mature
they start dropping their leaves. Soybean is a
rich source of edible oil containing no
cholesterol and almost none of the saturated
fats. Soybean oil surpasses all other oils because
it is an ideal food for heart patients and those
who wish to avoid heart disease. It also contains
a large amount of lecithin and a fair amount of
fat-soluble vitamins. Soybean is, therefore, a
good food (Dahringer et al., 1980).
Varieties of Soybean in India:- Some of
the Soybean varieties cultivated in India are
listed below.
JS 90-41, PK 472, PK 416, VL Soya 21,
Ahilya 2 (NRC 12), JS 75-46, Pusa 16, JS 80-21,
Ahilya 1 (NRC 2), Pusa 9712, JS 335, PK 1024,
PK 1042, VL Soya 47, Ahilya 4 (NRC 37), PK
1092, Pratishta (MAUS 61-2), JS 71-05, JS 9305, MACS 450, Indira Soya 9, Hara Soya,
Parbhani Sona (MAUS 47), Phule Kalyani,
Pratap Soya 2 and TAMS 38.
Best season to grow Soybean:– Best
season to plant soybean from 3rd week of June
to mid of July.
Soil
requirement
in
Soybean
Farming:- Soybean requires well drained and
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and eats the seeds. Collect the worms and
destroy them or spray with Dimethoate Methyl
dematon or Phosphomidan @ 2 ml/litre of
water.
During the growth stages of the soybean
crop, incidence of wilt is being observed. The
affected plants with wilt will turn brown and
die, these plants can be removed when they get
noticed. The affected area of crop is sprayed
using 0.1 % Bavistin solution. Another common
disease in Soybean farming is “Powdery
mildew” it causes white powder deposits on the
leaves (Smith 1972). This disease can be
controlled by spraying Dithane M 45 at the rate
of 4grams / liter of water.

cultivation practices followed.
Seed selection in Soybean Farming:Soybean seeds used for sowing must be from an
authentic source. Genetic purity is an important
factor in selecting sowing seeds. Avoid diseased,
immature, hard, damaged, shrunken seeds.
Seeds selected for sowing should also be
vigorous for a good field stand.
Seed Treatment in Soybean Farming:To control any seed borne diseases, Soybean
seeds should be treated with carbendazim
fungicide at 4g kg-l of seed.
Sowing in Soybean Farming:- The
sowing in Soybean farming should be done in
lines 45– 60 cm apart with the help of seed
driller or behind the plough. Plant to plant
distance can be kept from 4 to 5 cm. The sowing
depth of soybean seed should not be more than
3 – 4 cm under ideal moisture conditions
(Solanki et al., 2013).
Manures and Fertilizers in Soybean
Farming:- 10 cartloads (5ton) of well
decomposed compost (Cow dung or any Farm
Yard Manure (FMY) is spread along with basal
application of 360 kg super phosphate ,40 kg
urea and 50 kg murate of potash per acre.
Weed control in Soybean Farming:Immediately after sowing and watering, Apply
basalin weedicide by dissolving 2 ml in 1 liter of
water. This spraying of weedicide must be done
within 3 days of sowing. If done later, it can
damage the soybean crop. Spraying of weedicide
will control the early growth of weeds, to control
later emerging weeds in the crop, manual
weeding should be carried out after 2 weeks.
Sometimes, the 600 ml of Basalin can be
mixed with 20kg of sand (4 iron chatties of
sand) and evenly spread on the field within 3
days of sowing. This can reduce the cost of
spraying.
Irrigation in Soybean Farming:– The
soybean crop generally does not require any
irrigation during Kharif season. But, if there
were any a long drought at the time of pod
filling, one irrigation would be required. During
rainy season, make sure crop soil has proper
drainage to avoid the water logging. Spring crop
would require about 6 to 7 irrigations. (Bapna et
al., 1992)
Pest and disease control in Soybean
Farming:- The major pest in soybean farming
is heliothis which makes holes in young pods

VOLUME NO. 14, ISSUE NO.04

Harvesting and Yield
When soybean plants mature they start
dropping their leaves. The maturity period
ranges from 90 to 140 days depending on the
varieties. When the plants reach maturity, the
leaves turn yellow and drop and soybean pods
dry out quickly. There is a rapid loss of moisture
from the seed. At harvest the moisture content
of the seeds should be 15 per cent. Harvesting
can be done by hand, breaking the stalks on the
ground level or with sickle. Threshing can be
done either with the mechanical soybean
thresher or some conventional methods used in
other legumes. Threshing should be done
carefully and any kind of severe beating or
trampling may damage the seed coat and thus
reduce the seed quality and viability. Soybean
can also be threshed by wheat thresher after a
little modification. This would involve change of
sieve, reduction of the cylinder speed and
increase in fan speed. A moisture content of 13
to 14 per cent is ideal for threshing with
thresher.
By adopting above mentioned improved
technology, improved varieties of soybean yield
30-35 quintals of grain per hectare.

Conclusion
Soybean is the most important crop mainly
grown in Madhya Pradesh, Uttar Pradesh,
Maharashtra and Gujarat. So for getting higher
returns and production, appropriate package
and practices are to be followed along with use
of high yielding varieties.

9
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Diseases of Cotton Crop
Prashant B. Sandipan
Assistant Research Scientist, Main Cotton Research Station (MCRS), NAU, Surat 395 007, Gujarat

6.

Leaf Rust (Phakopsora gossypii (Arth)
Hirat F.), Karnataka, Andhra Pradesh
(Emerging)
7. Cercospora
leaf
spots
(Cercospora
gossypina Southw.), Andhra Pradesh
(Minor)
8. Helminthosporium
leaf
spot
(Helminthosporium
spiciferum
(Bain)
Nicot.), Andhra Pradesh (Minor)
9. Anthracnose (Colletototricum gossypsii
South w.), South zone (Minor)
10. Tobacco streak virus (Ilar virus), Andhra
Pradesh (Emerging)
11. Wilt (Fusarium oxysporum f. sp.
vasinfectum (Atk.) Snyder & Hansen),
Restricted to diploids
12. New wilt/sudden wilt (Parawilt)
13. Root rot (Rhizoctonia solani Kuhn, R.
bataticola (Taub) Butler), Scattered
14. Leaf reddening
15. Verticillium wilt (Verticillium dahliae
Khleb.), Tamil Nadu, Karnataka
The diseases of economic significance that
affect cotton are few viz., bacterial leaf blight,
alternaria leaf spot, grey mildew, root rot and
boll rot etc. By and large cotton diseases are not
a factor limiting cotton production. However, in
certain areas or in some seasons they can cause
heavy losses in both yield and quality. The
bacterial leaf blight is the most wide spread and
destructive disease reported to cause yield
losses of about 10 to 30 per cent (Kalpana et al.,
2004) and also affect the quality of lint (Sharma
and Chauhan, 1985). Bacterial leaf blight, boll

Cotton is one of the most important commercial
crop and it is the back bone of national economy
of our country. No other fiber comes close to
duplicating all of the desirable characteristics
combined in cotton. It provides thousands of
useful products and supports millions of jobs as
it moves from field to fabric (www.cotton.org).
Cotton is a white fibrous agricultural product
that has a wide variety of uses, from textile
production, to creating paper, to producing oil
and food products. Cotton is grown all around
the globe, and is traded internationally as well.
The production is influenced by the repeated
out breaks of pest and diseases and these are the
major factors responsible for lower yield of
cotton in India. In India, 30 diseases have been
reported for cotton crop. Out of these 17 are
caused by pathogens of fungal origin, four of
bacterial nature, two are of nematodes and
many known and unknown viruses and
physiological disorders (Sekhon et al., 2008).

Major Cotton Diseases in India
1.
2.
3.
4.
5.

Bacterial
leaf
blight
(Xanthomonas
campestris pv malvacearum (Smith) Dye),
Maharashtra, Gujarat, Karnataka
Cotton leaf curl (Gemini virus), North zone
(Potential threat)
Alternaria
leaf
spot
(Alternaria
macrospora Zimm.), Maharashtra, Gujarat,
Karnataka
Grey mildew (Ramularia areola Atk.),
Central & South zone (Emerging)
Myrothecium leaf spot (Myrothecium
roridum Tode ex Fr.), Madhya Pradesh
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rots, wilts and leaf spots are the most
destructive cotton diseases (Chopra, 1977).
Under natural, bacterial blight infection, boll
yield losses up to 35 % have been reported (Sheo
Raj and Verma, 1988). Leaf spots rank third
among the diseases on cotton in India. Among
the leaf spots, bacterial blight (Xanthomonas
campestris
pv.
malvacearum
(Smith),
Alternaria leaf spot (Alternaria macrospora
Zimn) and grey mildew (Ramularia aereola)
have been reported to be damaging. Bacterial
leaf blight (BLB) of cotton caused by
Xanthomonas campestris pv. malvacearum
(Smith) Dye affects the entire aerial parts of
cotton plant i.e. necrosis of parenchymatous
tissue in the local phase and blockage of xylem
vessels in its systemic phase (Casson et al.,
1977).
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Introduction

What is seed village?

Farmers depend on their own farm saved seeds
for crop production, raised for market and a
small portion of the grains are separated, stored
and used as seeds in the next season which may
not meet the quality aspects and decrease in
yield. Ideally seed should be replaced every year
for hybrids and every three to four years for
non-hybrids. Therefore, it is necessary to
improve the availability of quality seeds to raise
the Seed Replacement Rate (SRR). The seed
programme includes the participation of State
Agriculture
Universities,
State
Seeds
Certification
Agencies,
public
sector,
cooperative and private sector institutions. One
implementing agency will be identified for the
area/locality and authorized by the State
Government.
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In a village for production of seeds in various
crops a group of farmers are trained to produce
seeds for themselves, fellow farmers of the
village and farmers of neighboring villages in
appropriate time and at reasonable cost is called
"a seed village".

Objectives
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Organizing seed production in cluster (or)
compact area
Increasing the seed replacement rate
Replacing existing local varieties with new
high yielding varieties.
Increasing the seed production
To meet the local demand, timely supply
and reasonable cost

January, 2018

ISSN No.:2321-7405



3.

Self sufficiency and self reliance of the
village

Establishment of seed village programme
4.

The programme of seed village scheme is having
two phases

I. Seed production of different crops
Seed village concept is to promote the quality
seed production of foundation and certified seed
classes. The area which is suitable for raising a
particular crop will be selected, and raised with
single variety of a kind.

5.

Selection of area

6.

The area with the following facilities will be
selected.
1. Suitability of climatic conditions to raise the
crop for more than one season.
2. Irrigation facilities, Labour availability and
Knowledge of local farmers on that
particular crop
3. Occurrence or out break of pest and
diseases
4. Past history of the area for suitability to
raise seed crop
5. Closeness to a urban area for easy
movement of seed and other inputs

II. Establishing seed processing unit
If the seeds are not processed and handled
properly, all the past efforts in production may
be lost. Thus seed processing and packaging is
very important aspect in seed production. The
location of seed processing centers is based on
the available infrastructure and a well connected
road for transportation facilities. Each seed
processing center will have the following
infrastructure.
1. Seed garden cum clearer
2. Bag closer, trolleys, scales and furniture
3. Building to house equipment
4. Seed storage structure
5. Seed threshing and drying yard
6. Information center

Seed Supply
Suitable area for seed production will be
identified by the Scientists. The foundation/
certified seeds will be supplied by the University
through Krishi Vigyan Kendras (KVKs) and
Research Stations at 50% subsidy cost to the
identified farmers in the area. The farmers will
use these quality seeds and take up their own
seed production in a small area (1 acre) for their
own use. The crops are Rice, Pulses and
Oilseeds.

Advantages of Seed Village Concept
1.

Capacity building
1.

2.

2.

In order to harness the synergy between
technologies
and
the
community
participation, special emphasis is being
given to build farmer's capacity to produce
quality seeds. A training on seed production
and seed technology to the identified
farmers for the seed crops grown in the seed
villages will be given for technology
empowerment of farmers.
Duration of the training: 3 days

January, 2018

First one day training: At the time of sowing
and training on Isolation distance, sowing
practices, seed treatment and other
agronomic practices.
Second one day training: During flowering
and training on identifying offtypes and
removal, maintenance of seed plots, plant
protection measures, maturity status and
harvesting methods.
Third one day training: After harvest and
training on seed cleaning, grading, seed
treating, bagging and storage aspects, seed
sampling and sending to seed testing
laboratory for analysis.
A seed grower forum will be organized for
further empowerment of technology and
marketing.

3.
4.
5.
6.

12

Solve the problem of isolation. Mainly in
cross pollinated crops like maize, where it
required more Isolation distance the
problem will be solved by raising a single
variety in a large area.
Mechanization is possible from sowing to
harvesting
Post harvest handling of seed is easy and
seeds will be with high genetic, physical
purity
Because of a single variety, the problem of
varietal admixture during processing,
drying will be avoided
Seed certification official will cover large
area per unit time
Totally it reduces the cost of cultivation
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Use of Arthropods in Forensic Science
Janki Pandya and Prashant Arade
Introduction

determination of time, place and mode of
death from application of the study of
arthropods to legal issues such as murder,
suicide, sexual molestation, child- neglect
and
abuse,
chemical
intoxication,
contraband
trafficking.
In
murder
investigations
it
deals
with
which insects eggs appear, their location on
the body and in what order they appear.
This can be helpful in determining a post
mortem interval (PMI) and location of
a death in question.

Forensic science is the application of science
to criminal and civil laws. Insects play a
fundamental
ecological
role
in
the
decomposition of organic matter. Entomology is
the study of insects and the related arthropods
(crustaceans, spiders and so on). When this
science is used for aiding in legal investigations,
it is called forensic entomology. The most visible
type of forensic entomology is used in the
investigation of death, abuse and neglect cases.
Forensic entomology can be divided into three
subfields:






Forensic Indicator Arthropods

Urban forensic entomology: Urban
forensic entomology generally deals with
the interaction of insects with man-made
structures and other aspects of human
society and may include the infestation of
buildings by termites, cockroaches etc., and
the breeding of flies in livestock and similar
facilities. It is typically concerns pests
infestations in buildings gardens or that
may be the basis of litigation between
private parties and service providers such as
landlords or exterminators.
Stored-product forensic entomology:
Stored-product forensic entomology is often
used in litigation over insect infestation or
contamination of commercially distributed
foods. Infestations may include the
harvesting and storage of crops and
subsequent invasion by an insect pest and
domestic invasion of kitchen products. This
aspect also encompasses the infestation of
food sold by retailers to the public, which
may result in prosecution and substantial
fines.
Medico-legal/Medicocriminal entomology: Medico‐criminal
entomology is a major field of forensic
sciences that primarily deals with
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Many insects are attracted to the scene of a
cadaver, some enticed by the volatile
compounds released during decomposition and
some drawn by the promise of other insects to
feed upon.
According to Smith (1986) four categories
of insects can be found on decomposing carrion:
(i) Necrophagous species feeding on the carrion.
(ii) Predators and parasites feeding on the
necrophagous species: this group also contains
schizophagous species which feed on the body
first and which become predaceous on the later
stages. (iii) Omnivorous species feeding on the
carrion and other arthropods like ants, wasps
and some beetles. (iv) Other species like
springtails and spiders which use the corpses an
extension of their environment.

Applications of forensic entomology
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Estimating
the
minimum
postmortem interval: Post-mortem interval
(PMI) refers to the time between the death
and discovery of a corpse. There are several
natural
processes
associated
with
decomposition but they are limited to the
first 72 hrs after death. The formulae for
calculating Accumulated Degree Hours is:
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ADH = Time (hrs.) X (Average temp. – Min.
development threshold temp.)



Using insect data for determining the
site of crime: There are reported
differences in the species of insects involved
with the decomposing corpse in different
habitats and environments. A careful
examination can reveal species variation, as
species associated with one type of habitat
present on a corpse is found to be different
from those when the corpse is transported
after death.
Corpse relocation: Forensic experts also
come across situations when the body is
moved from the original scene of the crime.
In a landmark case in Belgium, forensic
entomologists observed 5 species of
Staphylinids on the bones of a corpse but
the absence of other insect species inspite of
favourable conditions suggested that the
murder was committed elsewhere (Lecleroq
et al., 1991).
Genome analysis: DNA analysis of the
suspect using molecular biology tools is an
emerging field of forensic sciences allowing
accurate evidence to help solve criminal
cases such as murder, bank robbery, theft
and related disputes. The use of
mitochondrial DNA and 18 s RNA has been
successfully employed in establishing the
phylogenetic relationships between insect
species. The characterization of human
DNA from blood feeding insects has
advanced the application of PCR and
subsequently providing individual human
locus characterization from insect species.
This DNA can be obtained from practically
any part of the insect, including the body,
leg, setae, antennae, etc. (Wells & Stevens,
2008).
Entomotoxicology: Insects also provide
valuable clues in cases of deaths related to
narcotics or toxins, particularly more so
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when the corpse itself is too putrefied to
analyse. The larvae of the flies which feed
on the carrion can accumulate drugs
ingested by the deceased person. Bodies
which are in advanced stages of
decomposition or which are skeletonized
are difficult to examine for toxicological
substances. Toxins can influence the stages
of development of the larvae. Cocaine and
heroin in the carcass can accelerate the
larval development. Poisons like malathione
in the carrion can delay the insect
colonization. In these instances, the larvae
feeding on this body can be macerated and
analyzed with techniques like thin-layer
chromatography,
gas
chromatography
and/or mass spectrometry, HPLC and
related toxicological techniques in insects
found on decaying corpses. In the cases
where standard toxicological specimens are
absent, detection of drugs in chitinized
insect tissues from mummified corpses is a
new development in the field.
Drug trafficking: In a typical case study
on drug trafficking, police could establish
the country of origin of the drug through
insects.
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RNA Silencing: Defense and Counter Defense
Chirag Gautam
Department of Plant Pathology, University of Agricultural Sciences, Bengaluru-560065

Interest in gene silencing-related mechanisms
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stemmed from the early 1990s, when this
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designated these effectors as Phytophthora
suppressors of RNA silencing 1 and 2 (PSR1 and
PSR2, respectively). Later they showed by using
RNA blots that PSR1 expression strongly
reduced the abundance of GFP siRNA, leading
to increased accumulation of GFP transcript.
They proved that PSR1 may target multiple
DCLs or common DCL cofactor(s) that are
responsible for both miRNA and siRNA
biogenesis, by using quantitative RT-PCR.
Further they tested capability of PSR1 and PSR2
to suppress siRNA-mediated host immunity and
reported that PSRs promote viral infection,
likely through their RNA silencing suppression
activities.
Conclusion: RNA silencing is a natural
defense mechanism of eukaryotic organisms
which can be exploited to study gene expression,
evolutionary relationship among different
organisms, to suppress default gene expression
and to generate resistant genotypes against the
pathogens. But during course of evolution, plant
pathogen has developed different ways to
suppress RNA silencing. There are reports from
different scientists’ groups which show that
plants also have developed mechanism of
counter counter defense. Understanding of all
these aspects may open the doors to welcome
new ways of managing plant diseases.

phenomenon was first noted as a surprise
observation by plant scientists during the course
of plant transformation experiments, in which
the introduction of a transgene into the genome
led to the silencing of both the transgene and
homologous endogene.
The phenomenon of RNAi was first
discovered
in
the
nematode
worm
Caenorhabditis elegans as a response to
double-stranded RNA (dsRNA), which resulted
in sequence-specific gene silencing. Fire et al.
(1998) studied the gene function especially the
gene responsible for movement in C. elegans.
When these nematodes were injected with the
mixture of sense and antisense RNA, nematodes
were observed with the impaired movement
suggesting a defective muscle gene protein.
They found that the double-stranded RNA was
at least tenfold more effective at producing
interference than was either strand individually.
Upon infection, most plant pathogens can
interfere with the expression of RNA silencing,
thus altering the expression of specific host
factors implicated in the suppression or in the
activation of plant defences. Evidence for these
phenomena has been reported for viral,
bacterial and fungal pathogens (Ferrer and
Voinnet, 2009).
Young et al. (2012) reported that Wheat
streak mosaic virus (WSMV, eriophyid mitetransmitted virus of the genus Tritimovirus,
family Potyviridae), P1 protein suppressed RNA
silencing while conducting RNA silencing
suppression
assays
using
Nicotiana
benthamiana 16C plants expressing GFP, with
each WSMV protein. On other hand, Helper
component-proteinase (HC-Pro) of two species
in the mite-transmitted genus Rymovirus,
family Potyviridae was demonstrated to be a
suppressor of RNA silencing. Symptoms
produced
by
PVX
(Disease
symptom
enhancement assays) were more severe on
transgenic plants expressing WSMV P1 or
potyvirus HC-Pro compared to transgenic plants
expressing GFP or WSMV HC-Pro.
Yongli et al. (2013) found
that
Phytophthora sojae RXLR effectors PsAvh18
and PsAvh146 suppress green fluorescent
protein (GFP) gene silencing and they
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Water Scarcity Solution in Rajasthan
Pradeep Kumar Bola
Available records indicate that water use
efficiency under flood method of irrigation is
approximately 35 to 40 percent because of gross
conveyance and distribution losses of water.
Mainly in Rajasthan very less amount of
irrigation water is available for agriculture
purpose. To overcome this situation the
promotion of drip irrigation is very essential.
We can save more quantity of water for future
use by the adoption of drip irrigation in
Rajasthan state.

Research
Scholar,
Horticulture
Officer,
DevbhumiDwarka, Gujarat On a global scale
irrigated agriculture uses approximate 72% of
available fresh water resources. The rapid
increase of the world population and the
corresponding extra water demand by sectors
such as industries and municipal, efforts the
agricultural sector to use its water more
efficiently for irrigation purpose, on the one
hand, and to produce more food on the other
hand. The available resources of fresh water in
the world are constant and the population is
continually increasing, this available water per
capita will continue to decrease resulting in
water scarcity or stress in some areas. The
competition for water is improved the
productivity of water use in agriculture if food
security is to be ensured. Defining excellent
strategies in planning and management of
available water resources in the agricultural
sector is becoming a national and global
priority. The problem facing the country is not
the development of various resources of water,
but their management in a sustainable manner.
The various needs of the day are to economize
water in agriculture sector and to bring large
area under irrigation, decrease the cost of
irrigation on unit land and increase the crop
yield per unit area and unit quantum of water.
This can be achieved by adaptability of advance
irrigation methods like micro or trickle
irrigation. This when done will not only improve
the crop water productivity, but also results in
prominent the water logging condition and
secondary salinization problems of the canal
command areas and reduce the lowering of
water table and detritionsof water quality in the
command areas. Though India has the largest
irrigated area in the world while the coverage of
irrigation is approximately 40 percent of the
gross cropped area as of today. The main causes
for the low coverage of irrigation is the
commonly use of flood (conventional) method
of irrigation (FMI), where water use efficiency is
significantly low due to various reasons.
January, 2018

Drip Irrigation
Drip irrigation is a most efficient method of
supplying irrigation water to plants. Sprinkler
irrigation is approximately 55-70% efficient
whereas drip irrigation is approximately 90%
efficient. In drip irrigation precise amount of
water is supplied to the soil surface directly in
the plant root zone, in the form of drip.
Sometimes called trickle as well as micro
irrigation, drip irrigation supplies irrigation
water close to the soil surface, reducing the
evaporation loss. This slow rate of water flow
allows duration for the water to soak into the
soil resulting in less likelihood of runoff. In drip
irrigation additional advantage is that the water
goes right where it is needed, in the plant root
zone, rather than sprayed all over the plant. Not
wetting the leaves of plant can also reduce plant
disease problems that accompany very high
moisture levels on plants. Since the water is
supplied only to the root zone of plants,
remaining open unplanted areas between the
plants are not watered resulting in a saving of
water and not wasted too much water on
growing weeds. The precise placement of the
water in the plant root zone soaks deeper into
the soil consequently irrigation is not needed as
often. All of these advantages of drip irrigation
can result in better plant growth and a big
savings in water use.
It is suitable for water scarcity area.


16

In clay soils with low infiltration rates,
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2.
3.

water is to be applied slowly to prevent
surface water ponding and runoff.
Fertilizer and other chemicals can be
applied efficiently to individual / group of
plants, using the drip irrigation.
Irrigating only a part of the land surface
minimizes evaporation losses reduced weed
growth. Consequently it reduce labour cost
for weeding.




Components
1.
2.
3.

Water source (Reservoir or tubewell)
Pump
Filter
a) Sand filter
b) Screen filter
c) Disc filter
4. Pressure gauge
5. Main line
6. Submain line
7. Lateral or drip line
8. Dripper
9. End plug
10. Flush valve

Major Advantage of Drip Irrigation
1.

High crop yield – Studies on crop
performance with drip irrigation , in
comparison to other irrigation methods
have consistently show yield increases
ranging 20-50% or more in drip irrigation.
The increase in crop yield is mainly due to
maintain optimum moisture in plant
effective root zone.
2. Improved quality of the harvested produce
of the crop.
3. More saving of irrigation water.
4. Eliminate of water application losses such
as deep percolation, seepage and runoff.
5. Increase efficiency of fertilizer use.
6. Reduced energy consumption.
7. Improved diseases and pest control.
8. Improved tolerance of salinity.
9. Promotes better uniformity in irrigation
water application.
10. Easy
in
operation
and
facilitates
automation.

Conclusion
In Rajasthan state water scarcity problem can
solve by the adoption of micro irrigation system
like drip and sprinkler irrigation. In drip
irrigation precise amount of water is supplied to
the soil surface directly in the plant root zone, in
the form of drip. The precise placement of the
water in the plant root zone soaks deeper into
the soil consequently irrigation is not needed as
often and resulting more water saving. It is
suitable for water scarcity area. Studies on crop
performance with drip irrigation, in comparison
to other irrigation methods (surface irrigation)
have consistently show yield increases ranging
20-50% or more in drip irrigation. The increase
in crop yield is mainly due to maintain optimum
moisture in plant effective root zone. Due to
adoption of drip irrigation we can improve
quality of the harvested produce of the crop.

Disadvantages
1.

9.

Restricted root development of crop.
Damage from rodent.

Emitters clogging- Emitter outlet is very
small and can be become clogged easily by
suspended materials, precipitated oxides
and organic materials.
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Use of DNA Barcoding in Microbial Taxonomy
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relationship but to identify an unknown sample
in terms of a preexisting classification. Although
barcodes are sometimes used in an effort to
identify unknown species or assess whether
species should be combined or separated, the

DNA barcoding is a taxonomic method that uses
a short genetic marker in an organism's DNA to
identify it as belonging to a particular species. It
differs from molecular phylogeny in that the
main goal is not to determine patterns of
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populations of the same species. At the present
time, COI is recognized by iBOL (the
International Barcode of Life Project) as the
official barcode marker for animals.
In plants and fungus, for example, COI is
either too invariable (a problem in both groups)
or may contain large introns (a problem in
fungus). The nuclear gene ITS1/2 is presently
recognized by iBOL as the official barcode
marker for fungus; two genes located on the
chloroplast genome, rbcL and matK, are the
official barcodes in plants.
To generate a DNA Barcode, firstly DNA is
extracted from the tissue. Further, the targeted
gene is amplified from the DNA extraction using
a primer pair designed to target that particular
gene. After the gene is amplified, the exact
nucleotide composition of the sequence can be
determined by sequencing. Once the barcode
sequence has been obtained, it is placed in the
BOLD database - a reference library of DNA
barcodes that can be used to assign identities to
unknown specimens. BOLD is a searchable
repository for barcode records, storing specimen
data and images as well as sequences and trace
files. It provides an identification engine based
on the current barcode library and monitors the
number of barcode sequence records and
species coverage. A DNA barcode should have
conserved primer sites in the DNA regions
flanking the target gene such that the same
primer pairs may be used across a wide
spectrum of organisms (so-called “universal”
primers). It is often desirable to use markers
that are present in multiple copies; this may
make them easier to amplify from DNA
extractions based on older material.

utility of DNA barcoding for these purposes is
subject to debate. The success of DNA barcoding
depends on: i) the molecular variability between
species and ii) the availability of high quality
repositories of reference sequences (i.e. DNA
sequences of known species). An example of the
latter is the Barcode of Life Database (BOLD).
The BOLD is an informatics workbench
assisting the possession, analysis, storage, and
publication of DNA barcode records. It links a
traditional bioinformatics opening by collecting
morphological, molecular, and distributional
data. BOLD is freely accessible to any researcher
with awareness in DNA barcoding. It helps the
assembly of records that meet the standards
required to gain barcode designation in the
global sequence databases by affording
specialized services. This is coordinated by the
International Barcode of Life Project and is a
repository which supports the collection of
reference sequences, with the aim of creating a
reference library for all living species. It
includes a species identification tool which
returns a taxonomic assignment to the species
level whenever possible. It is a useful resource
for research and practical applications.
As we all know that each species have
unique DNA sequences, they can be visualized
by genetic ‘barcodes’ and have the potential to
solve the problems inherent to the kind of
taxonomy practiced so far. With a possible
nucleotide variation of four nitrogenous bases
(A, T, C, G) at each site, there are 4n (n=
number of nucleotides surveyed) possible codes
for any given sequence, making it possible to
identify every taxon. The survey of just 10
nucleotide positions will be able to identify 410
species. DNA barcoding is cost-effective, quick
and does not require a taxonomist in the
working group. Further, this tool can be
performed
to
discriminate
between
morphologically identical species and also can
identify the individuals at any stage of their
development.
Use of cytochrome oxidase I (referred to
simply as “COI”), a protein coding gene has
been proposed as a barcode marker for animals
for two reasons. First, robust primers make COI
easy to amplify for a broad spectrum of phyla.
Secondly, the rate of nucleotide substitution is
high enough to distinguish not only among
closely related species but also among different
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Conclusion
Nowadays DNA barcoding has become a
justifiable tool for the assessment of global
biodiversity patterns and it can allow diagnosis
of known species to nontaxonomists. It is a fast,
accurate, and standardized method for species
level identification, by using short DNA
sequences. DNA barcoding has become
increasingly common since it was proposed in
2003. Currently, more than one million records
are available in the BOLD system. The new large
scale project, iBOL (International Barcode of
Life) will accelerate the creation of reference
barcode libraries and will facilitate the
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identification protocol for identification of
various organism in near future.

application of this tool in identification of the
organisms. Looking to the specificity of this tool,
DNA barcoding will become a standard

10. AGRICULTURE

Horse Gram: Boon for Health
Tej Ram Banjara and Omprakash
Institute of agricultural Sciences, Banaras Hindu University, Varanasi-221005

Introduction

Nutritional value in 100 gm of this legume:

Horse gram (Macrotyloma uniflorum) is a
pulse crop widely cultivated and consumed in
India since ancient times, and native to the
south-east Asian subcontinent and tropical
Africa. In India horse gram mostly grown in
southern states viz., Karnataka, Tamil Nadu,
Andhra Pradesh, Maharashtra, Odisha, M.P.
and Chhattisgarh. They are known by various
names in different Indian languages: In HindiKulthi, In Bengali-Kulthikalai; In Tamil- Kollu;
In Telugu- Ulavalu or Guggillu; In Kannada:
Hurule; In Oriya; Kolatha; In Gujrati-Kadthi Ni
Dal. In general it is hardy crop and displays
considerable tolerance against drought. It is also
known as “Dew Crop” because it flourishes well
in winter season and no need of irrigation it
depends on moisture comes from dew fall.
Horse gram is the most protein-rich lentil and
provides energy very fast which remains for long
time. That’s why race horses are fed with this
gram, which is called horse gram in the market.
This important and under-utilized tropical crop
is grown mostly in dry agricultural lands and
keeps a rather low profile nowadays, but is
ready to expand its reputation. Being a
leguminous crop, it has ability to fix
atmospheric nitrogen into the soil and work as a
soil fertility restorer.

Nutrients

Amounts

Energy
Moisture
Protein
Fat
Mineral
Fiber
Carbohydrates
Calcium
Phosphorous
Iron

321 Kcal
12 gm
22 gm
0 gm
3 gm
5 gm
57 gm
287 mg
311 mg
7 mg

Health benefits
Raw horse gram is rich in polyphenols,
flavonoids, proteins and major anti-oxidants. In
other words, it can keep your body young and
vibrant What’s more, scientists from the Indian
Institute of Chemical Technology have found
that unprocessed, raw horse gram seeds have
the ability to reduce high blood sugar following
a meal, by slowing down carbohydrate digestion
and reducing insulin resistance. This makes it
an extra diabetic-friendly food. The health
benefits of horse gram seem to be innumerable.
It also proved beneficial for asthma, bronchitis,
leucoderma, urinary discharge, kidney stones
and heart disease. Ayurvedic cuisine also
recommends horse gram for persons suffering
from jaundice or water retention. Rheumatism,
worms, conjunctivitis and piles are also said to
quail before the power of horse gram. Horse
gram has astringent and diuretic properties. It is
also beneficial for extracting phlegm, and
controlling fever and cholesterol levels.
According to some studies, the lipid extracts of
horse gram are beneficial for treating peptic
ulcers, and it is said these magic legumes can

Nutritional Facts
Horse gram offers good amount of protein –
nearly one fourth of its weight. They offer good
amount of amino acids – arginine, tryosain and
lysine, but deficient in cystine and tryptophan.
It is rich source of Iron, calcium, potassium and
molybdenum. Around a cup of horse gram
meets half your daily iron requirements. It
contains other polyphenols and phenolic acids
which have medicinal properties. Overall horse
gram offers excellent nutritional value.
VOLUME NO. 14, ISSUE NO.04
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people in some parts of India have been
massaging paste of horse gram in buttermilk to
fatty regions in body to reduce fat deposits.
Research is still nascent to establish whether
horse gram is good weight loss. Boiled sprouted
horse gram as morning breakfast is healthy and
helps reduce weight.

reduce flatulence and control various menstrual
problems. Medicinal properties of horse gram
have long history in India. Various parts of the
plant are in use by Ayurvedic practitioners for
treatment of asthama, kidney stones, jaundice,
and urinary disorders. Some benefits of horse
gram are discussed below:
In diabetes: Research has found that
horse gram delays digestion of carbohydrates in
drug-induced rats and has anti-diabetic
potential. It possesses ability to reduce blood
sugar and also help reduce insulin resistance in
type 2 diabetes. While horse gram sprout
benefits on diabetes are traditionally known,
research at Indian Institute of Chemical
Technology suggests horse gram seeds offer
equal or greater benefits in reducing blood
sugar. Inclusion of horse gram recipes diet of a
diabetic person should be helpful.
Reduction of Cholesterol: Studies have
demonstrated that Horse gram extracts also has
the ability to reduce cholesterol in the body and
helps reducing obesity. It also contains high
amount of dietary fibers which helps in
elimination of cholesterol in the intestine.
In weight loss: Very few people know
about this amazing property of horse gram or
widely known as lentil dal. The consumption of
horse gram for few months can not only prevent
the storage of fats under the skin but also can
burn the pre-stored fats effectively. Other than
fat reduction the horse gram seeds can reduce
the bad cholesterol from the body and improves
the production of good cholesterol too. The
studies have proved that the horse gram seeds
can directly attack on the fatty tissues stored in
the body. It compels the body to consume
saturated fats to create energy. This process is
beneficial in melting the body fat within few
months and gives a proper shape to body. The
heat produced by horse gram seed can perform
the act of fats burning without any side effects.
The patients of diabetes and respiratory
problems like asthma can also take advantage of
this amazing home remedy. It is very much
possible that you might have landed here
searching for benefits of horse gram in weight
loss. So you won’t be disappointed. Horse gram
helps in reducing weight. This protein rich, low
fat food can be included in your weight loss diet.
However, it ability to reduce fats in body is yet
to seek scientific verification. Traditionally
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Antioxidant property of horse gram:
Various polyphenols in horse gram have
demonstrated antioxidant properties. These
antioxidants are concentrated in the seed coat.
They help in preventing body cells from
oxidative damage from free radicals.
In kidney stone: Horse gram has been
traditionally used in the treatment of kidney
problems. In ayurveda, horse gram diet is
recommended in the treatment of kidney stones.
Horse gram has diuretic properties that help in
dissolving kidney stone. Horse gram is soaked
overnight in water and drinking this horse gram
water is recommended as a home remedy for a
kidney stone.
In gastro intestinal problems: It
consumed in Indian to getting rid of intestinal
parasites and worms. Its polyphenols are
considered to be effective in treating these
worms. It is believed to aid in digestion and
reduce gastro intestinal problems. Unlike other
lentils, it is considered beneficial for reducing
flatulence. Horse gram water can reduce
flatulence. Some studies suggested its benefits
in treating intestinal ulcers. Overall this gram is
healthy for your tummy.
For cough: Horse gram is believed to
provide relief from cough, cold and respiratory
tract disorders. It is used in the treatment of
asthama in ayurveda. Paste of boiled horse gram
along with pepper works as a balm for cold and
cough. Enjoy horse gram soup with pepper as
home remedy for sore throat.
In skin care: Horse gram has astringent
properties, which is helpful in treating your
skin. Make skin mask by mixing horse gram
powder with yogurt and pinch of turmeric.
Apply this paste to your skin and allow it to dry.
Scrub out the paste from skin. It can be used as
home-made alternative for soap. It can ward off
skin disorders and cleanses your skin.
In wound dressing material: Horse
gram has been actively used in the development
of cheap and effective wound dressing
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1.
2.
3.

biocomposite materials. Along with fish scale
collagen, physiologically clotted fibrin and horse
gram plant extract, biocomposite films have
been successfully tested for treating wounds.
Horse gram offers mechanical strength,
antimicrobial
properties
while
ensuring
biocompatibility.
Other Benefits of horse gram: Other
traditional benefits of horse gram include its
ability to treat rheumatism, conjunctivitis and
piles. Horse gram water is prescribed for
treating jaundice and spleen enlargement.

4.
5.
6.
7.

Traditional uses of horse gram

8.

It is consumed in traditional way in different
part of country. The edible legumes are used for
preparing various dishes.

In the Chhattisgarh it is used as “Dal”
It is widely used in the Karnataka cuisine.
In the Himalayan region, it is used as a
major food source.
The legumes are cooked in a sauté pan to
prepare a dish called “Ras”.
A delicious dish is prepared by using Horse
Grams along with tender radish leaves,
coriander leaves, rai and spinach.
It is also popularly used for making curries
and soups.
Various preparations of these beans are
eaten with boiled rice and roti.
In Maharashtra, it is used for making pithla,
kulith usal and laddu.
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Organic Food Industry: Growth and Future Potential
Mangesh R. Thakur1 and Sunil S. Patil2
1Asst.

Res. Scientist, Soil & Water Management, NARP Phase II, N.A.U., Achhalia-2Asst. Professor,
College of Agriculture, N.A.U., Bharuch-392001 (Gujarat)

pesticides, insecticides etc.

Organic food are produced according to certain
production standard, also referred to as
organics, is food grown under a production
system that promotes soil health, biodiversity,
low stress management of animals and sound
environmental practices without the use of
synthetic fertilizers, pesticides, sewage sludge,
growth regulators and that they were processed
without ionizing radiation or food additives. For
animals, it means they were reared without the
routine use of antibiotics and without the use of
growth hormones. In most countries, organic
produce must not be genetically modified. It is a
relatively a new concept in India and also
referred as fresh food or natural food. India has
just woken up to the importance of eating
organic foods which have several benefits to
offer. A large number of our population, mainly
elders, children and patients have started
preferring organic food to the non-organic or
the conventional food products. This has been
mainly due to the speculation and belief that
organic food products are healthier when
compared to the non organic food products and
that they do not contain any chemical
components in the form of preservatives,

VOLUME NO. 14, ISSUE NO.04

Growth of Organic Industry and Future Potential:
The worldwide certified organic farmland is
43.7 million hectares in over 172 countries with
2.3 million producers which shares 0.99 per
cent of total agricultural land. Further wild
collection and non agricultural area covers 37.6
million hectares. Australia has the largest area
under organic agriculture 17.2 million hectares
and ranks first in this respect (FiBL, 2016).

Fig 1: Country wise organic agricultural land
(including in-conversion areas)
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3.

India ranks 11th in the world in terms of
cultivable area under organic certification. The
certified area includes 15 per cent cultivable
area with 0.72 m ha and rest 85 per cent (3.99
m ha) is forest and wild area for collection of
minor forest produces. The total area under
organic certification is 4.72 m ha (ICCOA,
2016). The actual available area for cultivation
of organic agriculture in India is much more
than that is identified and certified so far.
Organic agricultural export market is one of
the major drive for gain in organic agriculture in
India. The export of organic crops from India
during 2015-16 was around 263687 tons, which
makes around 20% of total organic crop
production having total export value of $ 298
million (APEDA, 2016). The present global
market for organically produced foods is $ 76
billion and is estimated to increase to $102
billion by 2020. Share of organics in global farm
economy is over 2%. Major export market for
Indian producers are Australia, Belgium,
Canada, France, Germany, Italy, Japan,
Netherlands, Sweden, Singapore, South Africa,
Saudi Arabia, UAE, UK, and USA. The primary
reason for the world’s growing interest in
organics is a growing supply mismatch between
organic and other produce. Organic food supply
is increasing at a rate of only 15 per cent as
compared to demand which is growing at 21 per
cent.

4.
5.

Other factors fuelling this growth include
1.
2.
3.
4.
5.
6.

1.
2.
3.
4.
5.
6.

1.
2.
3.
4.

7.

Proving sustainable and diverse production
system.
Organic farmers conserving resources.
Organic farmers producing more.
Organic products offering better market
access & added value opportunities.
Organic agriculture raising self confidence
of farmers.
Organics mobilizing new forces and
partnership.
Farmers are leading innovators of organic
farming technologies.

References

Fig 2: Share of different products in export of organic
products from India (APEDA, 2015-16)
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The Drives That Are Abetting Growth of Organic
Industry
Higher input costs in conventional
agriculture.
Low prices to non-organic commodity.
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Organic
production
takes
place
predominantly in less favoured areas with
below average soil fertility.
Strong mainstreaming initiatives.
Strong producer and consumer base.
Many public and private initiatives.
Many associations and agencies in place.
Over supply at national level leads to scopes
for export.

Worldwide Organic Experiences

6.

2.

Increased distribution into mass-market.
Natural food supermarket chains.
More competitive prices.
Entry of large mainstream food marketers.
Sophisticated advertising campaigns and
Increased availability of organic ingredient
supplies.

Scope for Organic Food Industry

5.

1.

Increased consumer emphasis on health
and nutrition.
An aging population.
Consumer concerns about food safety,
environmental
protection,
sustainable
agriculture and genetically modified
organisms (GMOs).
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Chilli Leaf Curl Virus
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Chilli leaf curl virus (CLCV), which belongs from
family Geminiviridiae, is one of the
economically important viral diseases of chilli.
Chilli leaf curl virus (Geminivirus) is found most
destructive viral pathogen in many parts of
India, which is affecting chilli cultivation in
terms of incidence and yield loss (Khan et al.,
2006). Chilli leaf curl complex is caused by
geminivirus transmitted by whitefly (Bemisia
tabaci) and also by thrips (Scirtothrips
dorsalis) and Polyphagotarsonemus latus
(Venkatesh et al., 1998). The symptoms of CLCV
consists of abaxial and adaxial curling of leaves
accompanied by puckering and blistering of
interveinal areas and thickening and swelling of
the veins. In advance stages, axiliary buds are
stimulated to produce clusters of leaves, which
are reduced in size having malformed or bushy
appearance with stunted growth. The infected
plants bear few deformed flowers and fruits
with curled end (Uppal, 1940 and Mishra et al.,
1963). Chilli leaf curl virus is only transmitted
by whitefly (Bemisia tabaci) in circulative
non propagative manner. (Kapoor and
Varma, 1950; Costa, 1969 and Seth and
Dhanraj, 1972). Efficiency of transmission of
virus was found to increase with increase in
number of adults per plant (Mehta et al., 1994),
while female whiteflies were more
efficient than the male (Muniyappa et al.,
2000).

4.

5.

6.

Management
Preventative measures:
1.

2.

Curative measures

Use of virus free seed/ planting
material: Use of healthy planting material.
All viruses that belong to begomo virus are
seed transmitted, so, while selecting seed or
planting material, choose virus free
material.
Elimination of sources of inoculums:
The infected plants should be eliminate by
uprooting and burnt or buried to avoid
further infection.
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Management of vectors: Seed treatment
with Imidacloprid 70 WS @ 10g/kg seed.
Soaking seeds in a solution containing 150 g
Trisodium orthriphosphate per litre of
water for 30 minutes inhibits seed borne
inoculum.
Modification of cultural practices:
Cultural practices such as rouging,
intercropping, avoidance, use of barriers,
crop residue disposal should be done. Field
sanitation should be done. Use of clean or
sanitized tools and equipment for
agricultural operation. Virus particles can
be transmitted to healthy material by
contaminated knives during the preparation
of vegetatively propagated material for
planting
in
infected
field.
Avoid
monoculture of chilli crop.
Prevention of vector transmission:
Nursery beds should be covered with nylon
net or straw to protect the seedlings from
viral infection. Before transplanting the
chilli seedlings, seeds of maize hybrid were
sown in two rows all along the border of
each treatment, fifteen days earlier to chilli
planting and later thirty five days old chilli
seedlings were transplanted to main field in
third week of July. Installation of yellow
sticky traps @ 50/ha.
Use of resistant variety: Chilli variety
Sindhuri was raised during kharif season
under irrigated conditions in the month of
June, with 60 × 30 m spacing.

Heat therapy: Chilli leaf curl can be destroyed or
reduced by using heat therapy at 35-54ºC,
Chemotherapy and Use of meristem tip cultures
for obtaining virus free plants.
1. Biological control: Use of Neem cake
decoction 5% or neem oil repallin at 10 days
interval. Neem Seed kernal extract (5%)
found most effective. Chilli seeds were
treated with raw cow’s milk (RCM) for
23
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2.

formulations having an organosulphur
compound with isothiocyanate group 2,5dimercaptothiodiazole, N-ethyl rhodanine
and 1-Phenyl-5-mercapto tetrazole. Apply
Carbofuran 3G @ 45 Kg/acre in the main
field to control sucking complex and insect
vectors selectively. Spraying of insecticides
like Diazinon, Malathion, Metasystox at 10
days interval starting from early growth
stage of the plant. (Sobitha Devi and Reddy,
1995; Patel et al., 1997). Spray the crop with
systemic insecticides like Monocrotophos
1.5 ml or Dimethoate 2 ml or Acephate 1 g
per lit of water. Spraying metasystox or
rogar at 1ml per litre of water at 10 days
interval will control the incidence in the
nursery.

24hours in 1:1 ratio (i.e. RCM diluted to
50% by adding water) at the room
temperature (30±2°C) and Trichoderma
viride (6 g kg-1 seed) and T. viride (10 g m-2)
in nursery soil followed by dipping of
nursery-raised samplings in RCM (15%) for
20 minutes before transplantation. After 20
days of transplanting the plants were
sprayed with RCM (15%) for four times at 15
days interval (Arun kumar, 2006). Root
treatment and foliar spray with Tinospora
cordifoloia (aerial stem extract) @ 10%,
Terminalia arjuna (bark extract) @ 10%.
Spraying of 10% Sorghum leaf extract to 15
to 20 day old seedling and at flowering.
Chemical
control
(Vector
management): Plants infected with leaf
curl virus (CLCV) was treated with anti viral
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Introduction







It’s a technique which was proposed by
Dirks et al.
Relies on plant cell culture where
homozygous lines are produced from
heterozygous parent lines.
Here we are directly producing parental
lines for any heterozygous plant.
Preservation of heterozygous genotypes is
very much difficult, infact there is a
method, apomixis but has not yet led to
breeding applications.
This
technique
has
not
been
commercialized yet.

Steps in Reverse Breeding

Principle




1.
2.
3.

Reverse breeding, meets the challenge of
fixation of complex heterozygous genomes
by
constructing
complementing
homozygous lines (Dirks et al., 2003).
This is accomplished by the knockdown of
meiotic crossovers and the subsequent
fixation of non-recombinant chromosomes
in homozygous doubled haploid lines
(DHs).
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4.

Suppression of Meiotic recombination
Production of Double haploids
Selection of Complementary (Parental)
lines through Marker Assisted Selection
Crossing appropriate DH lines on the basis
of matching molecular markers to develop
superior hybrids

Applications of Reverse Breeding
1.
24

Reconstruction of heterozygous germplasm
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2.
3.
4.

Breeding on the single chromosome level
Reverse breeding and marker assisted
breeding
Backcrossing in CMS back ground



Limitations of Reverse breeding
1.
2.
3.



DH are rarely form in soyabean, cotton,
tomato, lettuce so this technique is not
available to all crops.
Techniques is limited to a haploid
chromosome no. of 12 or less and in which
spores can be regenerated into DH.
Reverse breeding is limited to those crops
where DH is common practice eg.
Cucumber, onion, pea, maize, sugarbeet

References
Dirks, R. et al. (2009). Reverse breeding: a novel
breeding approach based on engineered. Plant
Biotechnology Journal . 7: 837–845.
Palmgren, M.G. et al. (2014). Are we ready for
back-to-nature crop breeding?. TRPLSC 1238.

Conclusion


increases
the
available
genetic
combinations.
Without knowing the genetic constitution of
plants, we can generate and screens large
number of plants.
Reverse breeding may be regarded as more
versatile as its controlled deconstruction of
complex genotypes into homozygous
parental
lines
allows
the
further
improvement of these lines by classic
breeding methods.

By the use of reverse breeding we facilitates
selection of superior plant hybrids and also
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Herbicide Resistance in Weeds: A Major Threat for
Agriculture
*Jeetendra Kumar Soni
Ph.D. Research Scholar, Department of Agronomy, CCS HAU, Hisar

crops, weeds of wheat recorded the highest
number of resistance followed by corn, rice,
soybean and cotton.

Among the various weed management practices
herbicides are the most effective and economic
tool. It has revolutionized the concept of weed
management in world agriculture. Along with
the advantages there are some inadvertent
disadvantages like shift in weed flora, herbicide
resistance and environmental concern. The
herbicide resistance is the innate ability of a
weed biotype to survive and reproduce after
treatment with a herbicide dose that would
normally be lethal. Development of resistance
against the herbicides in targeted species is the
most prominent among them. The first account
of herbicide resistance occurred in 1957 against
2,4-D from Hawaii, since than the appearance of
herbicide resistance in weeds is increasing
exponentially as compared with the case of
other pests such as insects and fungi. Currently
481 unique cases (species x site of action) of
herbicide resistant weeds globally, with 251
species (146 dicots and 105 monocots) were
reported with 163 different herbicides (Figure 1
and 2). Herbicide resistant weeds have been
reported in 91 crops in 69 countries. Among the
VOLUME NO. 14, ISSUE NO.04
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2.
3.

Enhanced metabolism refers to the ability
of a resistant plant to degrade a herbicide to
nontoxic byproducts.
Compartmentalization or sequestration
occurs when the herbicide is removed from
sensitive sites in the plant to tolerant
locations where it is essentially harmless.

Strategies for avoiding and managing herbicideresistant weeds
Preventing and managing herbicide-resistant
weeds require an integrated approach for
controlling weeds. In addition to using
herbicides, our program should include all
possible biological, cultural and mechanical
weed control practices. Do not rely too heavily
on any one method. The following management
practices will help reduce the selection pressure
for resistant weeds:
1. Minimize reliance on herbicides: If
possible, use herbicides based on actual
weed infestations and use site-specific
technology to make applications only where
weed numbers exceed economic thresholds.
2. Integrate
different
management
practices: Combine, whenever possible,
biological, mechanical and cultural weed
control practices with herbicides.
3. Rotate herbicides: Do not make more
than two consecutive applications of
herbicides with the same site of action in
the same field, unless other effective control
practices are included.
4. Use
herbicide
mixtures:
Apply
herbicides in tank-mixed, pre packaged or
sequential mixture, and combine products
with different modes of action. It is
important that each herbicide used in a
mixture has significant activity against
potentially resistant weeds.
5. Rotate
crops
with
different
characteristics to break up weed life
cycles: For example, a rotation that
includes winter wheat, alfalfa, and summer
crops such as spring wheat, barley, corn or
dry beans creates different environmental
conditions and stresses weeds. Also, crop
rotation allows us to rotate different
herbicides and management practices.
6. Scout your fields for resistant weeds:
Walk your fields before and shortly after
herbicide applications and quickly destroy

Figure 2

Figure 1 and 2 presenting the status of
herbicide resistance in weeds for different crop
in world

Where do resistant weeds come from?
Weeds, like every other organism, have inherent
genetic variability that arises from mutations. It
is this genetic variability that allows one or a few
plants already present within a population,
usually at a very low frequency (may be one in
several millions) to survive herbicide treatment.
It is very important to note that the frequent use
of a herbicide does not cause the genetic change
that allows resistance. Instead, it creates the
selection pressure that favours the spread of
resistant biotypes. We do not usually notice
resistant plants during the first few years of
their appearance, or attribute them to
application problems. However, by repeatedly
using the same herbicide over time, we remove
all susceptible individuals and select for the
resistant plants. Then, depending on the
selection intensity and life history of the weed
species, the resistant weed population will
continue to grow and expand. Unfortunately,
most of the growers do not recognize these
infestations until about 25% of the weeds in a
given field are resistant.

Resistance mechanisms
There are three main mechanisms by which
weeds can become resistant to a herbicide.
1. The resistant plant can have an altered
target site, which means that the herbicide
no longer binds to its normal biochemical
target due to a structural change.
January, 2018
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Tips for selecting tank-mixing of herbicides

weed escapes using alternative measures.
Use herbicides with short soil
residues: In general, herbicides with a
long soil residue prolong the pressure to
select for resistant weeds. Increasing the
dose of a residual herbicide will usually
extend its residual period in the soil.
8. Clean the equipment to prevent the
spread of resistant biotypes: Minimize
the chances of disseminating resistant
weeds by cleaning tillage and harvest
equipment before moving them from
infested fields to clean fields.
9. Be careful when using herbicideresistant crops: Planting herbicideresistant crops should not translate into the
continuous use of the same herbicide. It is
still just as important to rotate herbicides
and other control measures.
10. Make postharvest weed control part
of your regular field practices: Many
weeds can exist unnoticed under a crop
canopy, but have enough time to set viable
seed once the crop is removed. Postharvest
treatments can dramatically reduce weed
seed production and prevent worse
infestations the following year.

7.

1.
2.
3.

All herbicides in the tank-mix must have
different modes of action.
They should be equally effective in killing
the same spectrum of weed species.
All herbicides should have similar soil
persistence.

Conclusion and future prospects
Weed resistance against herbicide is a threat for
modern herbicide technology, creating a
challenge for world food production and
farmers. Development of herbicide resistant
weeds reported more and more often in last four
decades. Continuous use of the same herbicide
or herbicides having same mechanism of action
in mono culture with minimum tillage has been
the major causes of occurrence of herbicide
resistance. To manage the resistance, overreliance on herbicide should be minimized and
herbicide should be used integrated with other
practices. Herbicide should be used in rotation
or as mixture. We must keep available all other
alternative tools we ever had, including the
manual, cultural and other practices which
should be used in an integrated manner.
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Medicinal Importance of Stevia Plant
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Abstract/Summary

sweeter than normal sugar. The sweetness of
stevia also felt for long time. There are two
compounds in stevia leaves Stevioside and
RebaudiosideA. Today stevia is ready to become
King in the market of sweetener. As demand of
low carbohydrate sweetener is rising day by day.
A good market is being developed for stevia
domestically as well as internationally. This is a
ray of hope for the diabetic patient. As it is
natural source of sweetener, it is also used for
the treatment of obesity and high blood sugar
patient. There is not increase in sugar level after
consumption of stevia as sweetener as substitute
of normal sugar. Stevia prevents tooth decay
with its microbial property. Majority of the
supplementary food products for diabetic

The stevia (Stevia rebaudiana) is commonly
known as sweet leaf, sugar leaf, honey leaf or
simply Stevia. This is widely grown for its sweet
leaves. Stevia belong to familyasteraceae. The
sweet herb Stevia is becoming a major source of
natural sweetener as an alternate of sugar. It is
rapidly replacing the chemical sweetener like
Splenda, Saccharine and Aspartame. There are
near about 240 species of Stevia Genus.
Different species of stevia contain several
potential sweetening compounds, with Stevia
rebaudianabeing the sweetest of all. Stevia
leaves are 30 times sweeter than normal sugar
with zero calories. The extract of stevia
RebaudiosideA is around 300-400 times
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various white stevia powders will likely depend
ontheir degree of refinement and the quality of
the stevia plant used. You may find thatsome
powders have more of an aftertaste. Since
extracted stevia powder is sointensely sweet, it
recommend that it be used by the pinch (or drop
if diluted inwater). Once mixed, this solution
should be stored in the refrigerator.

patients emphasize on the fibre and protein
content the addition of the stevia leaves, dried
or in powder form, in such products would not
only aid in increasing the natural sweetness but
would also help in rejuvenating the pancreatic
gland. Apart from this, stevia is nutrient rich,
containing substantial amount of protein,
magnesium,
miocene,
riboflavin,
zinc,
chromium, selenium, calcium and phosphorus,
besides stevia can also be used as a house hold
sweetener in preparation of most Indian
sweetmeats.
As the crop is only source of natural
sweetener, the people are being less hard worker
that why they need calorie free substitute of the
sugar. The artificial sweetener are problematic
for the long term consumption.

Liquid concentrates
These come in several forms. There's a syrupy
black liquid (that results from boilingthe leaves
in water), which can enhance the flavour of
many foods.

Uses
Stevia has many excellent properties. The body
does not metabolize the sweet glycosidesfrom
the stevia leaf or any of its processed forms
sothere
is
no
caloric
intake.
Stevia
doesn'tadversely affect blood glucose levels and
may be used freely by diabetics. It has a
greenish colour and can be used in:
1. It is used in dental pastes (improving tooth
care) and chewing gum
2. It can be utilized in various industries as
natural sweetener
3. It is utilized in food products e.g. Sauces
and pickles, ice creams and iced cakes etc.
4. It is being utilized in certain pharmaceutical
formulae due to possessing a nonfermenting property
5. It does not sufferalterations in acid media,
hydrolyzing only in very alkaline media,
whilst thermallyremaining very stable
6. Preventive control for diabetes, it is used to
improve insulin sensitivity, therefore, the
diabetic patient can use it as a sugar.
7. Reducing hypertension
8. Universal tonic, it is natural and dry leaves
are 100% organic and contain 0% calorie
9. Stevia can be used as a dietary supplement
10. Used for skin care and highly recommended
for weight loss programs
11. Controlling addictions
12. Antimicrobial property
13. As a probable cardio tonic
14. Non-glycemic
15. Improves glucose tolerance levels and
diminishes glucose absorption
16. Sugarless, contains no calories, no fat, no
carbohydrates

Fresh stevia leaves
This form of Stevia is the herb in its most
natural, unrefined state. A leaf picked froma
Stevia plant and chewed will impart an
extremely sweet taste sensation reminiscentof
licorice that lasts for quite a while. For stevia to
have a more practical application as a tea or
sweetener, the leaves mustbe dried or put
through an extraction process, which makes the
sweet taste evenmore potent.

Dried leaves
For more of the flavor and sweet constituents of
the stevia leaf to be released, dryingand
crushing is necessary. A dried leaf is
considerably sweeter than a fresh one, andis the
form of stevia used in brewing herbal tea. Dried
stevia leaf may come in bulk orpackaged like tea
bags. You can also get it finely powdered. It has
a greenish colourand can be used in a wide
variety of foods and beverages, including coffee,
applesauce and hot cereals. You also can use it
to make an herbal tea blend. Itsdistinctive flavor
is reminiscent of licorice, which will blend very
well with differentaromatic spices, such as
cinnamon and ginger.

Stevia extracts
In powdered form it is approximately 200 to
300 times sweeter thansugar (by weight). This
white powder is an extract of the sweet
glycosides (naturalsweetening agents) in the
stevia leaf. Not all stevia extract powders are the
same. Thetaste, sweetness and cost of the
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stable.

17. Contains natural trace elements (iron,
manganese, calcium, etc.)
18. Completely safe for use by children.

Conclusion
The fresh leaves have a nice liquorice taste.
What makes the Stevia plant so special is that it
can be used to replace sugar (sucrose). Many
different uses of Stevia are already wellknown:
as table sugar, in soft drinks, pastry, pickles,
tobacco products, candy, jam, yoghurt, chewing
gum, sorbets... The dried leaves of Stevia are
about 40 times sweeter than sugar.
Stevia has many excellent properties. The
body does not metabolize the sweet glycosides
from the stevia leaf or any of its processed forms
so there is no caloric intake. Stevia doesn't
adversely affect blood glucose levels and may be
used freely by diabetics.

Health benefits of stevia
1.
2.
3.
4.
5.
6.
7.
8.

Stevia may lower blood sugar levels
Stevia may control high blood pressure
Stevia may beat acne and dandruff
Stevia may help in protecting teeth and
gums
Stevia may help inreducing indigestion and
heartburn
Stevia may help in wrinkles and fine lines
Stevia may help inweight loss
Stevia may help in healing wounds faster

Other uses of stevia
Stevia is presently used in the following
items/industries:
1. Dental pastes and chewing gum.
2. The product can be utilized in various
industries as natural sweetener
3. It is utilized in food products e.g. Sauces
and pickles, ice creams and iced cakesetc.
4. It is being utilized in certain pharmaceutical
formulae
due
to
possessing
a
nonfermentingproperty. Other reasons for
which it is being used in pharmacy are:
Itdoes not suffer alterations in acid media,
hydrolyzing only in very alkaline media
(PH9), whilst thermally remaining very
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16. CROP IMPROVEMENT

Improvement of Crop Plants for Nitrogen Use
Efficiency (NUE) using Genetic Engineering
Armi Patel
Department of Agricultural Biotechnology, Anand Agricultural University, Anand.

INTRODUCTION

fertilizers for growth. Estimates of the nitrogen
use efficiency (NUE) have been calculated to be
as low as 33% for cereals and, because the
recovery of nitrogen fertilizer by crop plants is
low, there is considerable interest in improving
the NUE.
The nitrogen not taken up by crop plants is
used by soil microbes, leached into the
waterways or volatized to nitrous oxide,
contributing to atmospheric greenhouse gases.
The impacts of N in the environment due to

The Green Revolution and the doubling of food
production over the last four decades have been
associated with a sevenfold increase in nitrogen
fertilizer usage. To meet these expanding food
demands, the global use of nitrogen increased
from 3.5 million metric tones (MT) in 1960 to
87 million MT in 2000, and is projected to
increase to 249 million MT by the year 2050.
Cereal crop species, such as maize, wheat and
rice, require large quantities of nitrogenous
VOLUME NO. 14, ISSUE NO.04
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concernto water quality. Soil particles do
not retain nitratevery well because both are
negatively charged. As aresult, nitrate easily
moves with water in the soil. The rate of
leaching depends on soil drainage, rainfall,
amount of nitrate present in the soil,
andcrop uptake.

excessive fertilizing regimes include algal
blooms, stratospheric ozone depletion, and
global warming.
The N cycle illustrates how N from manure,
fertilizers and plants moves through the soil to
crops, water and the air. Understanding the N
cycle will help you make the best use of manure
and fertilizers to meet crop needs while
safeguarding the environment. In general, the N
cycle processes of fixation, mineralization and
nitrification
increaseplant
available
N.
Denitrification, volatilization, immobilization,
and leaching result in permanent or temporary
N losses from the root zone. Read on for
specifics about each of the N cycle processes.
1. Fixation refers to the conversion of
atmospheric N to a plant available form.
This occurs either through an industrial
process, as in the production of commercial
fertilizers, or a biological process, as with
legumes such as alfalfa and clover.
2. Mineralization is the process by which
microbes decompose organic N from
manure, organic matter and crop residues
to ammonium
3. Nitrification is the process by which
microorganisms convert ammonium to
nitrate to obtain energy. Because it is a
biological process, rates of mineralization
vary with soil temperature, moisture and
the amount ofoxygen in the soil (aeration).
Nitrate is the most plant availableform of N,
but is also highly susceptible to
leachinglosses.
4. Denitrification occurs when N is lost
through theconversion of nitrate to gaseous
forms of N, such asnitric oxide, nitrous
oxide and dinitrogen gas. Thisoccurs when
the soil is saturated and the bacteriause
nitrate as an oxygen source.
5. Volatilization is the loss of N through
theconversion of ammonium to ammonia
gas, which isreleased to the atmosphere.
6. Immobilization is the reverse of
mineralization. Allliving things require N;
therefore microorganisms inthe soil
compete
with
crops
for
N.
Immobilizationrefers to the process in
which nitrate andammonium are taken up
by soil organisms andtherefore become
unavailable to crops.
7. Leaching is a pathway of N loss of a high
January, 2018

PLANT UPTAKE, ASSIMILATION, REMOBILIZATION
AND STORAGE
The efficient use of nitrogen by plants during
growth and development can be divided into
two main phases i) nitrogen uptake and
assimilation; (ii) remobilization of assimilated
nitrogen during seed set and filling. N is most
often taken up by plants as water soluble nitrate
(NO3-), ammonium (NH4+), and to a lesser
extent, as proteins, peptides or amino acids.
While plants can sense external N in all forms
mentioned, the presence of both external and
internal nitrate is known to affect plant
metabolism and alter the expression of specific
plant genes; influencing root and shoot
morphology, time to flowering and relief of seed
dormancy. Once N has been taken up and
assimilated, it is transported throughout the
plant predominantly as glutamine, asparagine,
glutamate and aspartate for N signalling,
utilization and storage.

N uptake rate varies with plant age
1.
2.
3.
4.
5.
6.

7.
8.
9.

30

Highest during early rapid growth phase
N uptake declines as plant enters
reproductive phase
Assimilated N directed towards young,
developing leaves
Leaves reach their maximum N content just
before full maturity
Then leaves become net N exporters even
though they continue to import N
Developing seeds are strong N sinks:
requirement cannot be met by soil uptake
alone Steal (reallocate) N from mature
leaves
Agricultural
productivity
is
directly
dependent on bioavailable Nwhich depends
on soil pH, temp., O2, H2O
Influence activity of microorganisms
responsible for N assimilation
N is removed with the crop each year!
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Nitrogen assimilation

NITROGEN USE EFFICIENCY

Nitrate reductase (NR) assimilates nitrate to
ammonium. The ammonium derived from
nitrate or directly from ammonium uptake by
ammonium transporters is further assimilated
in to amino acids via the GS/GOGAT cycle.

NUE is the product of nitrogen uptake efficiency
(NupE) and nitrogen utilization efficiency
(NUtE), which is the optimal combination
between nitrogen assimilation efficiency (NAE)
and nitrogen remobilization efficiency (NRE).

Nitrogen assimilation is a series of reactions
that coordinate C and N metabolism

Improving Nitrogen Use Efficiency should lower the
environmental impacts of producing grain or other
plant materials

NITROGEN TRANSPORTATION AND
REMOBILIZATION

1.

Long-distance nitrate transport to different
parts of a plant can be finely tuned. During the
vegetative stage, the leaves are a sink for N;
later, during senescence, this N is remobilized
for reuse in the developing seeds, mainly as
amino acids. Up to 95% of seed protein is
derived from amino acids that are exported to
the seed after the degradation of existing
proteins in leaves.
Nitrate uptake occurs at the root level and
two nitrate transport systems have been shown
to coexist in plants and to actco-ordinately to
take up nitrate from the soil solution and
distribute it within the whole plant. It is
generally assumed that the NRT1 gene family
mediates the root low-affinity transport system
(LATS), with the exception of the NRT1.1, which
is both a dual affinity transporter and a nitrate
sensor (Ho et al., 2009). The high-affinity
transport system (HATS), acting when the
external nitrate concentration is low, relies on
the activity of the so-called NRT2 family.
Characterization of nitrate transporter
genes in the NRT1 (PTR) family revealed novel
molecular and regulatory mechanisms for
several critical steps of nitrate transport
including uptake, storage, xylem loading and
unloading, and remobilization.

VOLUME NO. 14, ISSUE NO.04

2.
3.
4.

Decreased processing, manufacturing and
transportation of fertilizers
Lower risk of environmental pollution
from agricultural run off
Decreased soil microbial liberation of CO2
Decreased emissions of oxides of nitrogen

Specific traits for increasing overall NUE
Any change that improves N utilization
efficiency would improve overall NUE
1. Maximize photosynthesis per unit N
2. Stored N use capacity/transporter affinity/
expression
3. Protein recycling improvements
4. Improved remobilization from vegetative
parts to seeds
5. N translocation from storage sites

Importance of genetic engineering in increasing
NUE
1.
2.
3.

31

Complex genetic network governing NUE
becomes the limited factor for breeders to
produce a variety with enhanced NUE.
Hybrids are adapted to high N environment
and thus perform less when less N is
bioavailable.
Due to the greater ease of transformation, a
large number of genes have been tested for
their impacts on N metabolism in
Arabidopsis, tobacco, and more recently
rice.
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Genes
for
ammonia
and
nitrate
transporters, nitrate reductase, and many of the
key enzymes for primary N assimilation have
been over-expressed and in some cases downregulated by gene silencing. These modification
often lead to changes in the amount and form of
accumulated N, particularly under low N
conditions, and in some cases have also
increased plant growth.

2.
3.
4.

and
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Genetic engineering approaches to improve plant
nitrogen use efficiency
1.

Translocation, N remobilization
senescence
Signaling and N regulation proteins
C/N storage and metabolism

Amino acid biosynthesis

17. LIVESTOCK SCIENCE

Role of Livestock in Indian Economy
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Introduction

increased from 132.4 million tonnes in 2012-13
to 137.7 in 2013-14 registering a growth of 4 per
cent. The per capita availability of milk was at
130 gm/day in 1950-51. There has been steady
increase in per capita availability of milk since
1973-74 with a marginal fluctuation in the
intermittent periods. However the per capita
availability has sharply increased from 225 gm
per day in 2003-04 to 307 gm per day in 201314 with an annual growth rate of 3.7 per cent.

Livestock sector play an important role in
national economy. It also helps in socioeconomic development of the peoples. The
contribution of livestock to the national
economy in terms of Gross Value Added (GVA)
is 3.9 per cent both at current and constant
prices for livestock sector during 2013-14 based
on the revised base year 2011-12. The share of
Gross Value Added of livestock sector in terms
of Agriculture (Crops & Livestock) has increased
from 24.7 per cent in 2011-12 to 26.1 per cent in
2013-14 at Constant prices. At Current prices,
the share has increased from 24.7 per cent in
2011-12 to 24.8 per cent in 2013-14 with a
marginal decline of 0.6 per cent as compared to
2012-13 (Basic Animal Husbandry & Fisheries
Statistics, 2015).
The milk production in the country was 17.0
million tonnes during 1950-51. In respect to
increase milk production and productivity
government has taken number of initiatives in
the country. As the result during the 11th five
year Plan (2007-08 to 2011-12), the average
annual growth rate of milk production was 4.5
per cent. Also, the total milk production during
the period has increased from 107.9 million
tonnes in 2007-08 to 127.9 million tonnes in
2011-12. At the 2nd year of 12th Five Year Plan i.e.
(2013-14), the total milk production was 137.7
million tonnes. The milk production has
January, 2018

Contribution of livestock in farming economy
In India livestock acts as a subsidiary activity for
income generation. The farmers in India
maintain mixed farming system i.e. a
combination of crop and livestock, where the
output of farming is used for livestock and vice
versa. Thus it helps farmers to realize the
resource efficiency. The livestock serve the
farmers in different ways.
1. Income: Livestock is a source of subsidiary
income for many families in India especially
the resource poor small and marginal
farmers who maintain few heads of animals.
Cows and buffaloes if in milk will provide
regular income to the livestock farmers
through sale of milk. Also, livestock animals
like sheep and goat serve as sources of
income during emergencies and it also
serves as movable asset which provide
security to the farmers.
32
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2.

3.

4.

5.

6.

Employment: Indians 50 per cent of
population still depends on agriculture and
farmers are less literate and unskilled. But
agriculture being seasonal in nature it
creates seasonal unemployment. Livestock
could help those farmers for utilizing their
labour during lean agricultural season.
Food: The livestock products such as milk,
meat and eggs are an important source of
animal protein and it ensures nutritional
security for the farmer’s family.
Social security: The animals offer social
security to the owners in terms of their
status in the society. The families especially
the landless which own animals are better
placed than those who do not.
Draft: The bullocks are the back bone of
Indian agriculture. The farmers especially
the marginal and small depend upon
bullocks for ploughing, carting and
transport of both inputs and outputs.

Dung: In rural areas dung is used for
several purposes which include fuel (dung
cakes), fertilizer (farm yard manure), and
plastering material (poor man’s cement).

Conclusions
Livestock contribution in Gross Value Added is
increasing over period of time. Also livestock
helps farmers in many folds like income,
employment, food, social security, draft and
dung. Thus, livestock has significant role in
Indian economy to improve the living standards
of farmers.
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Cisgene: It’s a natural gene, coding for an
(agricultural) trait, from the crop plant
itself or from a sexually compatible donor
plant that can be used in conventional
breeding.
Cisgenesis: Genetic modification of plants
with cisgenes only.
Cisgenic: Organisms / Plants that contain
cisgenes.





Cisgenesis is an efficient method for crossfertilizing
heterozygous
plants
that
propagate vegetatively, such as potato,
apple and banana.
It can directly improve an existing variety
without disturbing the genetic make-up of
the plant.
For cisgenesis, the prerequisite is the
isolation and characterization of genes of
interest from crossable relatives.
This method avoids linkage drag because
cisgenesis isolates only the gene of interest
from the donor plant, which is then inserted
into the recipient in one step.

Drawbacks of Cisgenesis
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Unknown insertion site - Cisgenes will
be inserted at unknown places of the plant
genome, which could bring unforeseen
risks.
Mutation at insertion site - Cisgenesis is
the mutation made at the insertion site of
the
cisgene
and
the
unexpected
January, 2018
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Conclusion
This technique is different from the transgenisis
because it transfers the gene and its promoter to
a reciepient parent from its wild relative only
whereas in transgenisis we are transferring
artificial genes or artificial combinations or
foreign genes and its promoters. Cisgenic plants
do not have any food safety issue because its
similar to that of traditionaly bred plants.

19. HORTICULTURE

Application of Nanotechnology in Horticulture: A
Window to the Future
Durga Prasad Moharana*, Anand Kumar Singh, and Priyanka Singh
Department of Horticulture, Institute of Agricultural Sciences, BHU, Varanasi-, UP, India

application of other new technologies. Thus
nanotechnology can be used to increase self life
of fruits and vegetables and the application of
nano-materials in packaging provide an
attractive variant to preserve the postharvest
qualities of fruits and vegetables during their
storage.

Abstract Horticultural crops particularly fruits
and vegetables are highly perishable in nature
which limits their availability for a longer
duration. The expansion of nanotechnology
provides an excellent opportunity to tackle
complex technical issues of food supply chain.
Recent studies confirm there is increase
application of nanotechnology in the fruit
packaging and other areas such as tracking,
tracing, storage, and distribution. Most
nanotechnology applications in the horticultural
supply chain are now giving emphasis in
packaging, mainly for the improvement of
packaging materials for product security,
quality, and safety. Nano-biotechnological
treatments are also currently used to increase
shelf life of fruits. For coating nano-oil emulsion
and nano chemical emulsion such as chitosan
are used. Other commercial methods for fruit
coating consist of dipping, foaming and
spraying. Coating protects the fruit surface from
the microbial infection. The physiological and
biochemical processes are also affected which
influenced the fruit quality. These external
coatings of nano-oil emulsions have wide range
of advantages such as inhibit the transfer of
moisture, oxygen which reduces the surface
infections. However, the economics of
nanotechnology application in the agricultural
supply chain is no more different to the
January, 2018

Introduction
Nanotechnology is the study of extremely small
structures. The prefix “nano” is a Greek word
which means “dwarf”. Nanoscience can be
defined commonly as the study of phenomena
and manipulation of materials at atomic,
molecular, andmacromolecular scales, where
properties differ significantly from those at a
larger scale. It is a new approach that refers to
understand and master the properties ofmatter
at the nano-scale. The nano-scale is
conventionally defined as 1 to 100 nm. One
nanometre is one billionth of a metre (10-9 m).
The size range is normally set to a minimum of 1
nm to avoid single atoms or very small groups of
atoms being designated as nano-objects. At this
level, matter exhibits different and often
amazing properties and the borders between
established scientific and technical disciplines
fade. The term “nanotechnology” is often used
as an all-encompassing term for nanoscale
science, engineering, andtechnology. At the
34
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Moreover, public awareness of the negative
influence of synthetic fungicide residues on
environment andhuman health has prompted
deregulation of major chemical fungicides.
Another central issue is the resurgenceof
pathogens against the synthetic fungicides.
Hence, there is mounting emphasis on
environmental friendly technologies in the fresh
fruits and vegetables sector and the search for
safer alternatives to chemical fungicides has
received ampleconsideration. Some benefits in
using coatings include reduction of water loss,
retardation of ripening, reduction of chilling,
mechanical injury, reduced decay, and added
shine or gloss to the coated products. Coatings
can also be utilized as the carriers of
valuablecomponents such as antimicrobial
compounds, color or aroma additives, antioxidants, or anti-ripening compounds. Coatings
can lead to indirect induction of changes in
flavor due to delayed ripening or as a result of
anaerobic respiration and accompanying
increased
ethanol
concentrations.
Polysaccharides,
proteins,
lipids
or
a
combination of these materials can be utilized in
preparation ofcoatings. Chitosan [poly-beta-(14)-N-acetyl-D-glucosamine], a deacetylated
form of chitin, is a natural antimicrobial
compound known to lessen postharvest decay of
fruitsand vegetables. A technology has been
established to create zincoxide nanoparticles
through the microbial approach. Some
nanoparticles have been used for antifungal in
vitro culture and postharvest of banana, carrot,
tomato, onion, etc.

nanoscale, the physical, chemical, and biological
properties of materialscan differ in fundamental
and useful ways from the properties of bulk
matter thereby ensuringnew uses for existing
materials. Significance of nanotechnology
in Horticulture.
In Developing countries the waste from
horticultural products is assessed about 2030%, so even if we achieve to reduce this
amount for 5-10%, massive saves will be
attained. Dropping these losses can not only
upsurge farmers’ income but can also inspire
more consumption of horticultural products in a
region where the per capita consumption is only
half of the recommended level. Now, boosting
production efficiency and minimizing the postharvest wastage with application of novel
sciences
such
as
biotechnology
and
nanotechnology in products could be considered
as the best solution to this problem. In relation
with the extension of shelf life of horticultural
products, nanotechnology can assist us in
numeroussectors e.g., controlling growth and
development of micro-organisms, introducing a
new generation of packaging coverage’s (films),
and controlling influence of gases and the
harmful rays (UV), increasing strength, quality,
packaging beauty, and using the multiple chips
(Nano-biosensors) for labeling products that is
regarded as the essential step to automated
control of storages.

Restriction of growth and development of microorganisms
Grey mould disease caused by Botrytis cinereais
accounted as asignificant postharvest pathogen
around the globe. It causes decay on a wide
number of economically important fruits and
vegetables throughout the growing season as
well as during postharvest storage. It is also a
major hindranceduring long distance transit.
This fungal pathogen infects leaves, stems,
flowers, and fruits, either by direct penetration
or through wounds caused by cultivation
practices as secondary infection. Management
of this disease is exclusively important during
storage as it develops at low temperatures (e.g.,
-0.5°C) and spreads rapidly among fruits and
vegetables. On the other hand, losses can be
amended by fungicidal treatments which can
safeguard product protection, but these are
endorsed for only a few food crop species.

VOLUME NO. 14, ISSUE NO.04

Augmentation ofpackaging strength and quality
Animmense effort to prolong the shelf life as
well as to enhance the food quality while
reducing packaging waste has advocated the
exploration of new bio-based packaging
materials, such as edible and biodegradable
films from renewable resources. Due to their
biodegradable nature, use of these materials
could at least to some rangeresolve the waste
menace.
Nanotechnology
has
been
extensivelyfunctionalin the food industry e.g.,
Fuji
apples
with
Nano-SiOx/chitosan
preservation agents had good quality according
to the research and green tea, with nanopacking, had better preservation of vitamin C,
polyphenols, chlorophyll, and amino acids as
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researches
are
advocatingabout
the
absolutelyadvantageous effects of nano-packing
materials on physiochemical and physiological
quality when compared with traditional packing
materials. Additionally, these nano-packing
materials have the upper handof simple
processing and industrial viability in contrast
with other storages, some of which are timeconsuming, costly, and alter color and flavor. As
a result, the nano-packing may provide a
striking variant to enhance the preservation
qualities of fruits, vegetables, and other valuable
horticultural crops during the extended storage.
Furthermore, researches are still needed to
clarify the exact nano-packing mechanism on
stored products to simplify the application of
nanotechnology over a wider range in future.

compared with the normal packaging.

Nano-products for horticultural crops
Numerous
pesticide
manufacturers
are
preparing pesticides that are encapsulated in
nanoparticles. These pesticides may be time
released or released upon the occurrence of an
environmental inducer (e.g., temperature, light,
humidity, etc.). Nano-fertilizers have the
prospect to
profoundlyinfluence
energy,
economy, and the environment by reducing
nitrogen loss caused by leaching, emissions, and
long-term
incorporation
by
soil
microorganisms.
Nanomaterials
have
appealedswelling attention due to their
potential impact on a wide range of industries
and markets. TiO2 has been the focus of photo
catalysts under UV irradiation for the reason of
its physical and chemical ability, lowcost, ease of
availability, and nontoxicity. The nano-TiO2
with light catalyzing capacity canoxidize
ethylene into CO2and water. Silverions have also
attracted the interest of several researchers,
because of their photo activity, semi conduct or
photo
catalysis,
nano-crystallites,
and
antibacterial activity. Nano-Ag with little
dimension, quanta, and huge external area
outcome,
can
have
more
productive
antibacterial activity than Ag+. Moreover, nanoAg has the function of absorbing and
decomposing ethylene.
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Conclusion
Nanotechnology played adecisive role in
postharvest technology management. Several
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Micro and Macro Satellites: Applications in Precision
Farming
Veeresh Hatti
Department of Agronomy, University of Agricultural Sciences, GKVK, Bengaluru-560 065Precision
farming

Precision farming is defined as the information
and technology based farm management system
to identify, analyze and manage variability
within the fields for optimum profitability,
sustainability and protection of the land
resources (Anon., 2014).
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The components of precision farming
Precision farming technologies provide three
basic requirements for precise and sustainable
agricultural management. Those are (1) ability
to identify precise location of field, (2) ability to
gather and analyze information on spatio36
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temporal variability of soil and crop conditions
at field level and (3) ability to adjust input use
and farming practices to maximize benefits
from each field location. To achieve all these
requirements, precision farming involves
integrated technologies such as,










2.

GPS
(Geographical
Positioning
System): Instrument used to get the exact
location of objects on the earth. A minimum
of four satellites are required to get good
positional information.
GIS
(Geographical
Information
System): GIS system display analyzed
information in maps that allow (a) better
understanding of interactions among crop
vigour, yield, nutrient status, pests and
disease stress, weeds and other factors and
(b) decision-making based on such spatial
relationships. Ex: GIS software like,
AGRIMAPPER and DSSAT v 3.5.
Remote sensing: Refers to the science
and art of obtaining information about a
phenomenon by using sensors (placed in
satellites) without being in physical contact
with it. Most of these remote sensing works
based on the principle that “each and every
object will emit a specific type of radiation
depending upon its body temperature or
others’.
Variable rate technology (VRA): VRT
system includes a computer controller, GPS
receiver, and GIS map databases. Computer
controller adjusts the equipment to vary an
application rate of the crop input to be
applied.
Yield monitoring: These are crop yield
measuring devices installed on harvesting
equipment. The yield data from the monitor
is recorded and stored at regular intervals
along with positional data received from the
GPS unit. GIS software takes the yield data
and produces yield maps.

Classification of satellite based on mass and
weight:

Macro satellites:- Are the satellites with a
mass of above 500 kg. Most of the presently
used satellites are macro satellites.
The
macro satellites are used since from many
years. These macro satellites are big (6 m x
4m x 2 m) in size; more weight (2-3
tonnes); high cost (855 million dollars per
satellite); large coverage area; medium to
high resolution; short lifetime; long time to
develop; low temporal resolution and
expensive for small areas.

Table 2:- Examples of Indian macro satellites and their
features

What are satellites?
The satellite can be defined as an artificial object
which has been intentionally placed into orbit to
hold and carry sensors and such objects are
called as artificial satellites. The satellites are
classified based on their orbits as;
1. Polar satellites:-Satellites placed at an
orbital altitude of 720-800 km above the
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earth, which move from pole to pole of the
earth. These are mainly called as earth
observation
(EO)
satellites,
sun
synchronous satellites. These are used in
agriculture.
Geostationary
satellites:-Satellites
placed at an orbital altitude of 36500 km
above the earth, move at a same speed of
earth rotation and are continuously
observing the same part of the earth. Are
also
called
as
geostationary/geosynchronous
satellites,
because the position of the satellites in the
space orbit looks like standing in the same
position. These satellites are mainly used
for
weather,
communications,
and
telecommunications purposes.
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Mission

Launch
year

Sensors

IRS-IA, IB

1988
1991

TES

2001

RESOURCESAT-I

2001

CARTOSAT-2

2007

LISS-1 (72.5 m
resolution;148 km
swath)
LISS-II (36.25m
resolution;142 km
swath)
PAN (1m
resolution;14 km
swath)
LISS-IV (6 m
resolution: 25 km
swath /LISS-III)
PAN Stereo (1 m
resolution;12 km
swath)
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Mission

Launch
year

SARAL
2013
IKONOS, QUICKBIRD, RAPIDEYE,
GEOEYE, WORLDVIEW-2



Sensors

Name

Year

Country

Features and
applications

MOST (Micro
variability and
Oscillations of
Stars)

2002

UK

Long duration
stellar photometry
observations in
space, small (15
cm aperture), high
photometric
precision optical
telescope
Environment
protection,
disaster
mitigation, land
use classification.
Are owned by
universities used
for scientific
research and
experiments,
image size less
than 40 km x 40
km
Electromagnetic
effects and

DEMETER

January, 2018

2003

China

Russia

Country

VENμS
(Vegetation and
Environmental
New Micro
Satellite)

2010

Israel

Features and
applications
ionospheric
disturbances
studies linked to
volcanic or
seismic activity
Site specific
management and
Decision support
system satellite,
5.3 m spatial
resolution, 12
spectral bands in
Visible and NIR –
Spectral
resolution, 2 days
temporal
resolution, 260 kg
weight

Major applications of satellite remote sensing in
agriculture:

Table 1:- List of micro satellites, their features and
applications

2005

Year

Earth Observation
High resolution
satellites

Micro satellite:- After several years of
satellites invention, recently the concept of
micro satellites has came. These are small
in size, mass (10 -100 kg) and simpler;
payload mass is under 12 kg; low cost; lower
coverage area-work-efficient; productive
and promising; can be launched in
constellations (6-8 satellites) with low cost
single launching vehicles; high resolution
(10 times more resolution than normal
satellites); require low power and are
energy efficient; short timeframe to develop
them; more temporal resolution, rapid
response and high operational flexibility
(re-programmable) and long operational
lifetime in orbit (>10 years).

BEIJING-1
satellite

Name

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Crop acreage and production estimation
Forecasting Agriculture using Space Agrometeorology and Land based observations
(FASAL)
Minor crop assessment
Cropping system analysis
Site suitability for growth of horticulture
and post-harvest infrastructure
Command area management
Soil resources mapping and soil moisture
estimation
National agricultural drought assessment
and monitoring system (NADAMS)
Monitoring crop damage due to floods
Pest and disease impact assessment
Agriculture vis-à-vis climate change
Fishery forecasting
Watershed development and monitoring
Watershed mapping
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21. SEED SCIENCE AND TECHNOLOGY

Improve Seed quality by Plasma Treatment
Ravinder Kumar
Department of Seed Science and Technology, CCSHAU, Hisar, 125004

Introduction

generated in many ways however for seed
treatment the glow discharge method is
commonly used due to its properties like seed
quality improvement, seed enhancement and
decontamination of pathogens present on seed
coat surface (Tian X B et al., 2002).

Plasma is one of the four fundamental states of
matter (the others being solid, liquid and gas).
Plasma is an ionized gas consisting of free
electrons, ions, reactive atoms, neutral
molecules and photons. The plasma state can be
reached by supplying sufficient energy (heat or
electric power) to a gas or mixture of gases.
Plasmas can be operated both at low and
atmospheric pressure. Plasma can be created by
applying a voltage between two electrodes in a
glass tube containing argon gas. When the
voltage exceeds a certain value, the gas in the
tube ionizes, transforms into plasma.

Types of Plasma
1.

Capacitively
coupled
plasmahttps://en.wikipedia.org/
wiki/
Capacitively_coupled_plasma
2. Cascaded Arc Plasma Sourcehttps://
en.wikipedia.org/
wiki/
Cascaded_Arc_Plasma_Source
3. Inductively
coupled
plasmahttps://
en.wikipedia.org/wiki/Inductively_coupled
_plasma
4. Wave
heated
plasmahttps://
en.wikipedia.org/w/index.php?title=Wave_
heated_plasma&action=edit&redlink=1
5. Arc
dischargehttps://en.wikipedia.org/
wiki/Arc_discharge
6. Corona dischargehttps://en.wikipedia.org/
wiki/Dielectric_barrier_discharge
7. Capacitive
dischargehttps://en.wikipedia
.org/w/index.php?title=Capacitive_dischar
ge&action=edit&redlink=1
8. Piezoelectric direct discharge plasma
9. Glow discharges
10. Dielectric barrier discharges (DBD)

(Zhuwenet al., 2011)

There are number of pre-sowing treatments
that are employed to enhance seed quality viz.,
seed priming, coating and biological seed
treatments, etc. In recent times, a new
technique namely plasma treatment is evolved
for this purpose. It has been shown in a number
of previous studies that plasma pre-treatment of
seeds stimulates their germination and leads to
suppression of fungal and bacterial plant
pathogens (Filatovaet al., 2011). Crop yields
are improved by treating the seeds in a low
temperature plasma discharge generated
between spaced electrodes connected to a
source of high frequency electrical power
(Krapivinaet al., 1994). The plasma can be
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Why plasma technology in seed technology?
1.
2.
3.
4.

Fast economic and pollution free method to
improve seed performance
Decontaminating off the pathogens from
seeds
No loss of seed quality
Alternative to chemicals causing harm to
human health and environment

Conclusion
1.
2.

39

Plasma treatment is an effective technology
in improving seed germination rate
It also enhances speed of germination in
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3.
4.
5.
6.

7.

8.

9.

the same & can be stored until sowing is to
be done).

both normal and stress conditions
Seed surface enrichment and inactivation of
seed pathogens
It is cost effective and ecologically
sustainable
Its quick treatment with no side effect
The oxygen plasma treatment technique
applied to hard seed coated seeds has
shown encouraging results. It has shown
that the plasma treatment does not cause
any adverse genetic effect.
Plasma removes effectively very thin lipid
layer that makes seeds water repellant, as
shown by much better wetting of seeds after
treatment.
Plasma probably reduces the length of the
biopolymer chains that makes up the seed
coat, enabling better water transport
through the seed coat for swelling of the
embryo.
Key advantage of plasma treatment is that it
is a dry process. (Seeds comes out looking
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22. SOIL SCIENCE AND AGRICULTURAL CHEMISTRY

Nanoclay-Polymer Composites: A Potential
Alternative to Conventional Fertilizers
Yukti Verma1 and Nitesh Kumar Singh2
1,2Department

of Soil Science and Agricultural Chemistry, IAS, BHU, Varanasi-221005, India

factor that limits agricultural production.
Matching nutrient supply according to nutrient
demand at each stage of crop growth is essential
to use fertilizers efficiently and maximize crop
productivity. Therefore, interest on research on
incorporating fertilizers into NCPCs and
response of crops towards these composites has
rapidly been growing worldwide due to
controlled release property of these composites.
In this article, we attempted to summarize
different methods of synthesizing as well as
characterizing clay-polymer composites, their
applications in agriculture and role in crop
production.

Introduction: Nanoclay-polymer composites
(NCPCs) represent a new class of materials
alternative to superabsorbent polymers having
at least one dimension within 100 nm. The
polymer in the clay suspension interacts with
clay particles according to their ionic or nonionic character. Positively charged polymers are
adsorbed
largely
through
electrostatic
interactions between the cationic groups of
polymers and the negatively charged clay
surface. Little adsorption occurs with negatively
charged polymers due to initial charge repulsion
between the polymer and clay surface.
Uncharged polymers and positively charged
polymers can enter the interlayer space of
expanding 2:1 type layer silicate (Theng, 1982).
Surface cross linking polymers, increase the
barrier property of the clay composites and
nutrient treated with clay composites leads to
slow release property (Basak et al., 2012).
As we all know fertilizers are very important
January, 2018

Different processes of synthesis of NCPCs
1.
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Bulk polymerization - It is the simplest
technique of polymerization which involves
only monomer and monomer-soluble
initiators. Due to high concentration of
monomer, high rate and degree of
VOLUME NO.14, ISSUE NO.04
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2.

3.

polymerization occurs. It produces high
molecular weight polymer with high purity.
Solution polymerization - In solution
polymerization a monomer and a catalyst is
dissolved in a non-reactive solvent and heat
released during reaction is absorbed by
solvent. It is free-radical initiated
polymerization which is homogenous in
nature.
Suspension polymerization - It is a
heterogeneous radical polymerization in
which large droplets of insoluble monomer
along with catalyst is dispersed in nonsolvent forming monomer droplets and a
mechanical agitator is used to mix
monomer (Mohammad and Kourosh,
2008). A stabilizer is added to stabilize
these droplets.

polymers with clays can be explored for
different uses in agriculture such as
1. Controlled release of nutrients (N, P, K and
micronutrients) enhancing their use
efficiency
2. Food packaging
3. Wastewater treatment and pollution
removal
4. Increasing pesticide uptake
5. Controlling diseases specially in rainfed
areas.

Role of nanoclay-polymer composites in crop
production
There are reports that NCPCs result in more
nutrient availability in soil by reducing nutrient
losses due to their slow release property. Jalilian
and Mohsennia (2013) analyzed that barley
seedlings showed greater root dry weight and
root volume when superabsorbent was added to
soil. Higher biomass yield as well as nutrient
uptake was also found when pearl millet was
used as a test crop (Sarkar et al., 2014).
Mukhopadhyay and De (2015) also reported
that application of NCPC along with Farmyard
manure resulted in higher biomass yield of lentil
under rainfed condition due to more moisture
retention and nutrient availability.

Different techniques of characterization of NCPCs
1.

2.

3.

4.

X-ray
diffraction
(XRD)-X-ray
diffraction analysis of clay and its
corresponding clay-polymer composites
provide very important information
regarding its interlayer spacing in pure
form and after composite formation. It is
non-destructive analytical method for
identification
and
quantitative
determination of various crystalline forms.
Fourier
transformed
infrared
spectroscopy
(FTIR)-Fourier
transformed infrared spectroscopy is one of
the most widely used tools for the detection
of functional groups in pure compounds
and mixtures. This study is mainly used for
structure elucidation in organic and
inorganic compounds.
Scanning electron microscopy (SEM)Scanning electron microscopy is a type of
electron microscope capable of producing
high-resolution images of a sample surface
(Giannelis, 1996; Alexandre and Dubois,
2000). These are very useful for the surface
morphology of the sample.
Transmission electron microscopy
(TEM) -The overall nano-scale dispersion
of the clay in the polymer is best described
by
TEM,
especially
when
mixed
morphologies are present.

Conclusions
Nanoclay-polymer composites due to their slow
release property supply nutrients in accordance
with crop demand. Therefore, they can be used
as a potential alternative to conventional
fertilizers and a promising formulation to
enhance nutrient use efficiency.

References
Alexandre, M. and Dubois, P. (2000) Polymerlayered silicate nanocomposites: preparation
properties and uses of a new class of materials.
Materials Science and Engineering. 28: 1-63.
Theng, B.K.J. (1982) Clay-polymer interaction:
summary and perspectives. Clay and Clay
Minerals. 30: 1-10.
Basak, B. B., Pal, S. and Datta, S. C. (2012) Use of
modified clays for retention and supply of water
and nutrients. Current Science. 102: 1272-1278.
Giannelis, E. P. (1996) Polymer layered silicate
nanocomposites. Advanced materials8(1): 2935.
Jalilian, J. and Mohsennia, O. (2013) Effects of
Superabsorbent and Irrigation Regime on

Applications of NCPCs in agriculture
In the coming era, these valuable interactions of

VOLUME NO. 14, ISSUE NO.04

41

January, 2018

ISSN No.:2321-7405
agriculture. Global Journal of Bioscience and
Biotechnology. 3(2): 133-138.
Sarkar, S. and Datta, S.C. (2014) Influence of
Fertilizer Loaded Nanoclay Superabsorbent
Polymer composite (NCPC) on Dynamics of P
and N Availability and their Uptake by Pearl
Millet (Pennisetum glaucum) in an Inceptisols.
International Journal of Bioresource and
Stress Management. 5(2): 221-227.

Seedling Growth Characteristics of Barley
(Hordeum Vulgare L.). Cercetari agronomice
in Moldova. 46(3): 11-19.
Mohammad, J. Zohuriaan-Mehr and Kourosh, K.
(2008) Superabsorbent polymer materials: A
review. Iranian Polymer Journal. 17(6): 451477.
Mukhopadhyay, R. and De, N. (2015) Nanoclaypolymer composite: synthesis, characterization,
properties
and
application
in
rainfed

23. AGRONOMY (CROPPING SYSTEM)
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(Phaseolusmungo). It might look like a messy
arrangement of varieties of cereals, lentils,
vegetables, creepers and roots but actually is a
highly sustainable and time tested method of
agriculture. Pulses, lentils and beans are planted
on rocky lands while mandua, lobia and
ramdana thrive on fertile lands. Crops like
ogaland bhang usually occupy the borders. The
crop arrangements are according to local
conditions and community and farmer
preferences.
The selection of crops are based on the
harmony and complementarity of crops
themselves. The creepers of legumes use the
stems of grains/plants as a natural support,
while the grain roots grip the soil firmly,
preventing soil erosion. Legume crops act as
restorer of soil fertility through their N-fixing
abilityby returning the soil nutrients which are
used by other crops. No external chemical
inputs are used and pest control is achieved
through the use of leaves of the walnut and
neem, and the application of ash and cow's
urine. Besides these, the growth pattern of
plants grown is similar to that of multistoried
cropping system thus utilizing the sun light and
other resources efficiently and effectively
The concept of the twelve grain system is a
scientific approach based on the themes of
maintenance of on farm diversity and
sustainability. This system helps maintain
ecological balance, and enables farmers to tap

Baranaja (literally meaning twelve grains) is an
ancient traditional mixed farming system
widespread across the rain fed Garhwali
agricultural regions in Uttarakhand. The
baranaja system of farming is a guarantee
against hunger and an insurance against crop
failure due to variability of climate. The farmers
of this region started diversifying the cropping
system, and in order to reduce the degree of risk
and vagaries of climate, many crop species were
sown together. This practice was traditionally
called as ‘Baranaja’ cropping system, which
leads to a symbiosis relationship between
different plants and contributes to increased
productivity of crops. In the baranaja system,
there is intercropping of twelve, or sometimes
more, crops. Cereals, lentils, vegetables,
creepers and root vegetables are grown in this
companion planting system. All crops are
planted together on the same terraced fields in
the kharif / chaumasa or monsoon season.
In traditional fields, the baranaja (twelve
grain) system of farming is practiced. The
twelve
crops
are:
Phapra/ogal
(Fagopyrumtataricum), Mandua/finger millet
(Eleusinecoracana),
Marsha/ramdana
(Amaranthusfrumentaceous), Bhat (Glycine
soja),
Lobia
(Vignacatiang),
Moong
(Phaseolusmungo), Gahath (Dolichosbiflorus),
Rajma (Phaseolus vulgaris), Jakhia (Cleome
viscose), Navrangi (Vignaumbrellata), Jowar
(Sorghum
vulgare),
and
Urad
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can be achieved through its different
components such as: Millets are rich in calcium,
iron, phosphorus and vitamins, while legumes
are a rich source of proteins and vegetables act
as protective food providing different minerals
and
antioxidants
through
the
food.
Domesticated animals too benefit from diverse
types of fodder and straw from the crops, thus
providing them well rounded nutrition.
In the world of climate change and global
warming, sustainability and diversity are the
most important approach for meeting the
demand of food. This traditional system not
only takes care of both these components but
also helps in revival and maintenance of
important wild species formerly used as food.
This system has got so much importance
because biodiversity conservation is not a luxury
we cannot afford and biodiversity destruction is
a luxury we cannot afford.

the insurance provided by on-field diversity in
case of climate vagaries. In the hilly areas, for
the farmers with meagre landholdings, it is not
possible to plant different staple food crops
separately. Different crops harvested at different
times of the year provide security against food
shortage, as well as against drought and crop
failure in a small piece of land. Diversity in
crops also helps in maintaining soil fertility and
replenishing nitrogen, besides providing
nutritional security. The nutrition needs of
different plants are also balanced out. If some
cereal and millet plants are heavy feeders like
corn and mandua, others (notably pulses, beans
and oilseeds) are big nitrogen fixers for
themselves and others around. The soil is well
covered through the monsoon, there is a big leaf
fall, and the crop stubble and roots are left in
the fields after each harvest, which also help in
maintain soil fertility. The nutritional security

24. NEMATOLOGY

Nematodes Mushroom Amalgamation (Step Towards
Biological Sustainability)
Rupak Jena1, Shriram Ratan Pradhan2 and Satyabrata Mangaraj3
1

PhD Scholar, Deptt. of Nematology, College of Agriculture, AAU, Jorhat 2 PhD Scholar, Deptt. of
Vegetable Science, 3Deptt. of Agronomy, College of Agriculture, OUAT, Bhubaneswar

confront pests mushroom possesses this
menance from both biotic and abiotic factors.
Arthropods, insects, Nematodes, Bacteria and
fungus itself act as biotic devastating agents to
mushroom cultivation. Orders of insects
possessing peril are Coleoptera, Lepidoptera,
Diptera, Orthopteraetc and yield loss in
mushroom has been reported to a tune of
18.87% by myceliophagus nematodes. Insects
like Lycoreillaingenua, Megaseliahaltareta ,
Lycoreillamali are devastating pest of cultivated
mushroom worldwide. They feed during the
latter phase causing tunnels into the cap and
stems of fungus ultimately hampering its
market merit. Researchers in the early 50s were
desirous in experimenting the pests against
insecticides like hexachlorocyclohexane yet
rationales like negative effects on mushroom
yield, resistance of organophosphates within
sciarid
populations,
heightened
public
awareness, residue level and restrictive

Mushroom, rightly mentioned as the vegetable
of future, is a vegetarians ultimate dinner dish.
The fungus advantageousproduction and
consumption
are
rampantly
expanding
universally. About 100 countries have adapted
the cultivation of mushroom due to its
nutritional quality and medicinal supplements.
This horticultural industry benefits around US $
10 billion at world market. Examplenary species
likeAgaricusbisporus,
Lactarius
indigo,
Clavatiagigantea are proliferating in and
around the world. Today, in India commercially
grown species are button and oyster
mushrooms, followed by paddy straw, milky
mushroom, etc. Though a meagre shareholder
in worlds market India’s future counts high in
mushroom production due to cheap labour
availibilty and seasonal variations enabling to
cultivate under different under natural
conditions.
As a fate of each crop in its life cycle to
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surface of the compost at the beginning of
spawn run. The 2nd, 3rd and 4th instar larvae of
insects are most susceptible while possibility
also holds that nematodes can survive and the
next generation of flies can also get controlled.
Not only on insects but EPN are also
successfully manipulated to control fungus,
mites and plant parasitic nematodes.
EPN is successfully evaluated on crops like
carrot, cabbage, cauliflower, peach, peanut,
alfalfa, parsley, corn, squash etc and it is also
studied to be compatible with a variety of
chemical formulations like Diflubenzuron,
cryomazine etc. But the application of subject
that is to be tapped to the farmers at field level
for beneficial utility is still at documentation
level. So while pest manipulators are striving
hard to achieve a trophic cascade whereby
natural enemiessupresses and increase crop
production, EPN can be resourceful and can
certainly
gather
positive
concerns
as
exploitation of natural resources is not an
affordable luxury while sustainability keeps
knocking at door.

legislations regarding pesticide barriered the
utility of chemicals and ignited to look for
alternatives with shades of sustainability.
Meeting up to the purpose was
entomopathogenic nematodes which gathered
attention for insect pest control in 80s.
Synonymizing its name EPN are generalised
consumers of insect that act as pest on crops.
EPN have specialised symbiotic bacteria
associated in its intestinal lumen which it
acquires from soil and releases inside insect
body ultimately destroying fat body, follicular
membrane causing in septicaemia, decreased
copulation
and
reduced
oviposition.
Steinernema and Heterorhabdtids are two
dominant species that can navigate their prey by
ambush and cruising techniques respectively
Steinernemafeltaeis the most successful
entomopathogenic nematode sold as NemasysM
against variety of insects. Without possessing
much complication in application, EPN can be
mixed at spawning time by formulations like
gels, calcium alginate beads into the casing soil
directly or can be drenched with water to

25. GENETICS AND PLANT BREEDING

Metabolomics Approach in Crop Improvement
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it also facilitates a greater understanding of the
metabolic network and how this interacts with
developmental phenotypes. This is already true
from the datasets acquired to date; however,
because most metabolomic approaches are
unbiased, the profiles they produce contain
many
unannotated
peaks,
representing
unknown metabolites. Therefore, it seems likely
that the power of metabolomics as a platform
for the selection of breeding material can only
improve. Owing to the increasing availability of
immortalised
plant
populations,
the
acceleration in mapping and sequencing
techniques and the decreasing unit cost of
metabolomics-based phenotyping, a compelling
argument can be made for the adoption of
metabolomics as an integral component in plant
breeding programs (Fernie and Schauer, 2008).
Metabolome QTL Quantitative trait locus
mapping of metabolic phenotypes (mQTL) is a

“OMICS” technology primary aim is to non
targeted identification of all gene products
(transcripts, proteins and metabolites). Plant
produces diverse array of metabolites
(approximately 200,000 to 1,000,000); hence
metabolomic study is of great importance in
plant biology (Mohanta, 2013). Metabolomics is
the study of identification and quantification of
metabolites present in a sample taken from an
organism.
Rapid development of high-throughput
tools for metabolic profiling has facilitated the
analysis of a broad range of metabolites. Given
that metabolic engineering in plants using
targeted reverse genetic approaches often has
unanticipated consequences, either on plant
yield or on the levels of other cellular
metabolites, the ability to screen a wide range of
metabolites at once is very useful. Not only does
this enable the detection of unwanted traits but
January, 2018
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Monitoring the behavior of specific classes of
metabolites in relation to applied exogenous
chemical and/or physical stimuli. It also helps
in comparing metabolite content of mutant or
transgenic plant with that of their wild type
counterparts and studies symbiotic association
(Davies et. al., 2013).

powerful approach to unravel the genetic
component associated with metabolic profiles
and identifies genes associated with metabolic
marker of trait. The mQTL mapping constitutes
genetically heterogeneous cohort, modern
genotyping platform, hypothesis-free metabolic
profiling using high throughput nuclear
magnetic resonance (NMR) spectroscopy or
mass spectrometry (MS), generating up to
20,000 metabolic trait per sample and the
statistical tool required to map these trait on to
the genome of experimental population.
Network and system biology strategy can
enhance the biological interpretation derived
from mQTL studies. Metabolome QTL (mQTL)
along with gene expression and agronomical
trait will be very promising for crop breeding.

Common technologies used in metabolite profiling
Technology

Application

Properties

GC-MS

Analyses of
polar or lipophilic
compounds (e.g.
sugars, organic
acids,
tocopherols,
vitamins).
Similar to GCMS, but with
better separation
of co-eluting
compounds and
increased
sensitivity owing
to GC- GC.
Analyses of
volatile
compounds (e.g.
aroma
components,
repellents).
Analyses of
polar
compounds (e.g.
amino acids,
CoA-Derivates,
sugars, organic
acids,
tocopherols,
vitamins).
Analyses of
mainly
secondary
metabolites (e.g.
carotenoids,
flavonoids,
glucosinolates,
vitamins).
High-resolution
MS in
combination with

Accuracy: <50
ppm (parts per
million)
Mass range: <350
Da (Dalton)

GC -GC-MS

SPME GC-MS
(Solid Phase
Micro
Extraction)

Profiling large populations to define novel
metabolic QTL. Combining metabolomics,
transcriptomics
analysis
and
extensive
phenotyping of large, genetically diverse
populations (e.g. tomatoes) with an integrated
bioinformatics platform will facilitate the
identification of novel mQTL and the underlying
genetics of the trait of interest.
Metabolomics offers the unbiased ability to
differentiate genotype based on metabolite
levels that may or may not produce visible
phenotype. Metabolic approaches can be used to
decipher the biochemical cause of consequence
of the observed phenotypes. Metabolomics is
most powerful when performed on a large scale
and integrated with corresponding data on the
transcriptome and proteome. More selective
metabolic profiling however has been used in a
number of areas to provide biological
information beyond the simple identification of
plant constituents. These areas include
fingerprinting of species, genotypes or ecotypes
for taxonomic or biochemical aspects.
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CE-MS

LC-MS

FT-ICR-MS
(Fourier
Transform Ion-
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Accuracy: <50
ppm
Mass range: <350
Da

Accuracy: <50
ppm
Mass range: <350
Da

Accuracy: <50
ppm
Mass range:
<1000 Da

Accuracy: 50–100
ppm
Mass range:
<1500 Da

Accuracy: <1 ppm
Mass range:
<1500 Da
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Cyclotron
Resonance)

NMR (Nuclear
Magnetic
Resonance)

Direct-injectionMS

FAIMS-MS
(Field
Asymmetric
waveform Ion
Mobility
Spectrometry)

Application
LC is highly
powerful.
Enables the
identification of
unknown
metabolites by
m/z mass to
charge ratio.
Non destructive
analyses of
abundant
metabolites in a
sample
Non separative
technique giving
a fingerprint of
the metabolic
content in a
biological
sample.
Next generation
hyphenation
technology to
MS. Enables
selection of
specific ions,
reducing ion
suppression and
matrix effects.
FAIMS enables
the separation of
isobaric
compounds in
combination with
selective MS.

Conclusion: In plant research, selection
process along with metabolomics, genome
sequencing and high-throughput reverse
genetics will shorten the time required for the
production of elite lines. It acts as a tool to
understand and explain gene function,
mechanisms of plant characteristics as well as
physiological functions. In plant breeding,
metabolite profiling is able to support the trait
discovery process, to increase disease resistance
and herbicide or salinity tolerance and which is
certainly a viable option for crop improvement.
Besides that, the identification of early selection
biomarkers can speed up the breeding process
significantly.
So
metabolomics-assisted
breeding can be applied to crop species.

Properties

Mass range: <_50
kDa

Accuracy: 50–100
ppm
Mass range:
<1500 Da
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26. GENETICS AND PLANT BREEDING

Nested Association Mapping Population
Asha I.S.
Ph.D. scholar, Department of Genetics and Plant Breeding, UAS, GKVK, Bengaluru

traditional phenotypic evaluation. DNA markers
can be used as proxies to track key QTLs
controlling economically important traits.
Genetic mapping can be done in two ways (1)
using family based biparental mapping
populations having few meiotic recombinants
(referred as QTL-mapping) and (2) using

The level of the genetic diversity is pivotal for
world food security and survival of human
civilization
on
earth.
However,
many
economically important traits are controlled by
polygenes (minor genes) - referred as
quantitative trait loci (QTLs), and it is
challenging to identify QTLs based on only
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diverse
lines
with
historical
meiotic
recombinants from the natural populations or
germplasm collections, elite breeding materials
and/or specialized populations (referred as
association mapping (AM) also as linkage
disequilibrium mapping).
In
recent
years
some
specialized
populations
have
been
developed
for
multiparent mapping populations, like MAGIC
and nested association mapping (NAM)
populations to map causative loci for
segregating traits. NAM technique designed by
the labs of Edward Buckler, James Holland,
and Michael McMullen for identifying and
dissecting the genetic architecture of complex
traits in corn (Zea mays). Linkage mapping
advantage is it requires few genetic markers to
ensure genome wide coverage and high
statistical power per allele. Association
mapping, by contrast that it can map with high
resolution and has high allelic richness,
however, it also requires extensive knowledge of
SNPs within the genome. NAM takes advantage
of both historic and recent recombination
events in order to have the advantages low
marker density requirements, high allele
richness, high mapping resolution (potentially
gene-level), and high statistical power. The
NAM strategy addresses complex trait
dissection at a fundamental level through
generating a common mapping resource that
enables researchers to efficiently exploit genetic,
genomic, and systems biology tools.
NAM populations are developed by crossing
a set of diverse lines (up to 25) to one reference
line. F1s of each cross are then selfed to develop
RILs for each population. The RILs are "nested"
in the sense that they all share a common parent
(reference parent), but each population has a
different alternate parent. This population
design nests ancestral LD within novel
recombination events, allowing for imputation
of high density genotypic data from parental
lines, high power and high resolution mapping,
and utilization of diverse germplasm (Yu et al.
2008).
The aims of the experimental design in
NAM to
1. Capture genetic diversity,
2. Exploit ancestral recombination,
3. Efficiently take advantage of next
generation
sequencing
technologies
VOLUME NO. 14, ISSUE NO.04

4.
5.

6.

through genetic design,
Generate mapping materials that can be
evaluated for agronomic traits at field
locations of temperate regions,
Develop a mapping population that has
sufficient power to detect numerous QTL
and resolve them to a level of individual
genes, and
Provide a community resource.

The NAM involves the following steps:
1.

2.
3.

4.
5.

Selecting diverse founders and developing a
large
set
of
related
mapping
progeniespreferably recombinant inbred
lines (RILs) for robust phenotypic trait
collection,
Either sequencing completely or densely
genotyping the founders,
Genotyping a smaller number of tagging
markers on both the founders and the
progenies to define the inheritance of
chromosome segments and to project the
high-density marker information from the
founders to the progenies,
Phenotyping progenies for various complex
traits, and
Conducting
genomewide
association
analysis relating phenotypic traits with
projected high-density markers of the
progenies.

Creation of the Maize NAM population
1.

Twenty-five diverse corn lines were chosen
as the parental lines. It encompasses the
remarkable diversity of maize and preserves
historic linkage disequilibrium.
2. Each parental line was crossed to the B73
maize inbred (chosen as a reference line due
to its use in the public maize sequencing
project and wide deployment as one of the
most successful commercial inbred lines) to
create F1 population.
3. The F1 plants were then self-fertilized for
six generations in order to create a total of
200 homozygous recombinant inbred lines
(RILs) per family, for a total of 5000 RILs
within the NAM population.
The maize NAM population is an invaluable
resource for the maize community, and has been
used for studies exploring genome dynamics,
identifying trait associations, and improving the
genomic and breeding resources of maize.
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NAM population minimizes population
structure and familial relatedness. The NAM
strategy facilitates cost-effective genome wide
scans and allows sharing of the NAM panel with
researchers. In addition the RILs comprising a
NAM population can be used for linkage
mapping. Other publicly available NAM
populations are being developed for several
species including Arabidopsis thaliana (Buckler
and Gore 2007), barley (R. Wise), sorghum (J.
Yu), and soybean (B. Diers).
Given the rapid advancement in sequencing
and genotyping technology as well as statistical
methodology, the NAM strategy and the large
complex trait dissection platforms should
greatly facilitate gene identification for various
complex traits.

Genetic characterization of the maize NAM
population revealed patterns of recombination
and segregation distortion within the maize
genome (McMullen et al. 2009), and trait
mapping has identified numerous QTL for many
traits (Buckler et al. 2009). The NAM design is
one of several multi-parent mapping strategies
that have been developed to dissect complex
trait architecture. Population design varies
based on considerations such as mating system
and resource availability.
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Diagram of genome reshuffling between 25
diverse founders and the common parent and
the resulting 5000 immortal genotypes. Due to
diminishing chances of recombination over
short genetic distance and a given number of
generations, the genomes of these recombinant
inbred lines (RILs) are essentially mosaics of the
founder genomes. 3, crossing; 5, selfing; SSD,
single-seed descent .
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Root Knot Nematode: A Threat to Barley Production
Sumit Kumar Pandey, P. Masurkar and Priyanka Choudhary
Depatment of Mycology and Plant Pathology, I. Ag. Sc., Banaras Hindu University, Varanasi

Introduction

many civilizations.
The plant parasitic nematodes Meloidogyne
graminicola has emerged as a major pest of
rice-wheat cropping system (Sharma and
Rahaman, 1998; Singh and Singh, 2009). It may
be due to change in climate as delayed onset of
winter and early onset of summer might be
helpful in the development of this nematode
species. Meloidogyne naasi and M. artiellia
have been shown to cause significant damage to
wheat and barley in the winter growing season
(Sikora, 1988). This disease is characterized by

Barley (Hordeum vulgare L.) (Hindi name:
Jau), a cereal grain domesticated from its wild
derived from an annual grass Hordeum
spontaneum C. Koch (Badr et al., 2000) is the
fourth most important cereal crop in the world
after rice, wheat and maize. Barley is the oldest
crop of the world being cultivated since
Neolithic period. It has been known as a major
sustaining food than has played vital role in the
evolution of humankind and development of
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nematode deprives the plant of nutrients
causing reduced root and shoot growth.
Meloidogyne infection also affects absorption of
nutrient and water and their upward
translocation by root system. This disease is
characterized by presence of galls/knots varying
in size and shape, yellowing, stunting and
wilting of plants. Further, extent of damage
depends on the initial inoculum level of the
nematode,
susceptibility
of
cultivars,
environmental conditions. A high initial
inoculum level of M. graminicola caused wilting
of plants along with severe reduction in growth
parameters while low inoculum density caused
only reduction in growth parameters.

abnormal swelling of roots (known as root knots
or galls), yellowing, stunting and wilting of
plants depending on the initial population
density (Pi) of the nematode in soil. The losses
caused by M. graminicola may vary from
negligible to heavy depending on the severity of
disease. Biswas and Rao (1971) reported a loss
of 15 to 17% in rice yields by M. graminicola in
pot condition. However, Rao and Biswas (1973)
further reported 21 to 64% loss in yield due to
this nematode. Netscher and Erlan (1993)
reported that M. graminicola caused 28 to 87%
yield loss in upland rice in Indonesia. Since rice
and wheat both are good hosts of M.
graminicola, there is need to grow a non-host/
poor host crop in this crop rotation. Where ever
barley is grown after rice would also help in
build up inoculum of this nematode. In general
plants infected with plant parasitic nematode do
not produce dramatic symptoms as produced by
fungal, bacterial and viral pathogens.
The main symptoms of root knot disease
caused by Meloidogyne spp. is presence of
galls/knots on the root system of the infected
plants. However, such plants also show the
symptoms of yellowing, stunting and wilting.
The degree of symptom manifestation differs
with time of infection, age of the plants and
inoculum levels. Root knot disease of barley was
characterized by presence of galls/knots on root
system of the infected plants. These plants
exhibited yellowing, dwarfing and wilting.
However, the galls varied in their shapes and
noticed from small to big in size. The examined
galls
were
horsehoe
or
a
complete
spiral/curling, pyriform, round, oblong and
capitate /hooked in shape and varied in size and
colour. The most pronounced type of galls in
early infection was curling type, which was seen
in infected plants.
Therefore, to look into symptoms caused by
plant parasitic nematodes need special expertise
and adequate long –term experience associated
with the symptoms development in agricultural
fields. Different growth stages of root knot
nematode in associated hypertrophied root
tissues/galls/knots are metabolic sinks which
receive photosynthates translocated from other
parts of the plant via the root system for its
growth and development. In the process, the
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28. ENTOMOLOGY

Application of Genetic Engineering in Insect
Pathogens
M. Jahnavi
Department of Entomology, KVK, Acharya N.G. Ranga Agricultural University, Darsi, A.P.

Introduction

2.

Insect pathogens have demonstrated to be
environmentally
safe
and
economical
alternative for the control of wide range of
arthropod pests. But at present, less than 1% of
the insecticides used worldwide for pest control
are based on insect pathogensThose used most
widely are subspecies of the bacterium, Bt which
constitute approxiamately 80% of the pathogens
used as insecticides.

Genetic engineering of baculovirus to optimize
speed of kill
Gene deletion: EGT gene (Auxillary gene),
Ecdysteriod UDP-glucosyltransferase (EGT),
renders the ecdysteriodsinactive, blocks molting
of the host insect, thereby prolonging the
actively feeding larval stage. Deletion of egt
from the Autographacalifornica multiple
nucleopolyhedrovirus
(AcMNPV)
genome
resulted in more rapid death and an
approximately 40% reduction in feeding
damage caused by infected larvae of
Trichoplusianiand
Spodopterafrugiperdacompared
to
those
infected with type AcMNPV.
Gene insertion: Insertion of a gene
encoding a toxin, hormone or enzyme into the
baculovirus genome. Several recombinant
baculoviruses have been constructed for
overexpression of the hosts insects own
hormones or enzymes such as diuretic hormone,
eclosion
hormone,
prothoracicotrophic
hormone and juvenile hormone esterase.
Diuretic hormone gene: Insertion of
diuretic
hormone
gene
from
Manducasextaresulted in 20% increase in the
insecticidal
activity
of
a
recombinant
BombyxmoriNPV .
Straw itch type mite toxin: A gene was
cloned fromPymotestriticiwhich coded for the
TXP-1 neurotoxin. Subsequently, they inserted
the gene into a recombinant isolate of AcMNPV.
The time to death or paralysis in
Trichoplusianiwas 40% faster than with wild
type virus.
Scorpion toxin: The insect selective toxin
(LqhIT2) from yellow Israeli scorpion
Leiurusquinquestriatuswas inserted in HzSNPV

Limitations
Although all of these products are effective
when used properly, they have distinct
drawbacks which limit user acceptability. The
bacterial and viral agents must be ingested to be
active, and their killing action, especially the
viruses, is slower than conventional chemical
insecticides. These agents are also subject to
rapid inactivation by exposure to sunlight and
are readily washed off the foliage by rain. Viral
products are expensive to produce since current
methods require propagation in living insect
larvae. Fungi are very intolerant of low humidity
conditions or high temperature, and thus are
generally used only in greenhouses or in cool
climates.
Advent of genetic Engineering: The
virulence and pathogenicity of pathogen is
determined by the microbial genome as a result
of coordinated expression of a concert of genes.
The acquisition of these domains or
pathogenicity islands, may be sufficient to
develop a transgenic virulent pathogen. The
advent of recombinant DNA techniques - in
essence, genetic engineering - has provided a
myriad of opportunities to enhance the efficacy
and thus cost- effectiveness of the insect
pathogens as their control agents.

Genetic engineering strategies
1.

Genetic
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12-fold compared to wild type virus. AcMNPV
expressing an algal virus pyrimidine dimerspecific glycosylase, cv-PDG, is less susceptible
to UV inactivation, significantly increased the
virulence to kill S. frugiperda larvae bu16-fold.
Bacteria: Bacillus thuringiensis (Bt) has
been the most successful commercial microbial
insecticide and also has been the subject of the
overwhelming majority of genetic engineering
studies to improve efficacy.
The immediate challenge for genetic
engineering of bacteria is to increase the
potency of the toxin(s), broaden the activity
spectrum, improve the persistence under field
conditions, and reduce the production costs.
ThecryIAc gene from Bacillus thuringiensis was
integrated into Pseudomonas fluorescens P3031 by electroporation and the engineered bacteria
were highly insecticidal to cotton bollworm, H.
armigera. A toxin gene from B. thuringiensis
subsp. israelensis inserted into Bradyrhizobium
species that fix nitrogen in nodules of
pigeonpea. Experiments in a greenhouse
indicated that this provided protection against
root
nodule
damage
by
larvae
of
RivelliaangulataNambiar.

for the control of Helicoverpazea. The toxin
from scorpion Androctonusaustralis was
inserted in AcMNPV for the control of
Helicoverpazea.
Flesh flies: Expression of Cathepsin L
protease from flesh flies resulted in significant
decrease in the survival time in the larvae of
Autographacalifornicainfected with AcMNPV.
URF 13 gene: A toxin was inserted URF13
from maize to AcMNPV. When the larvae of
Trichoplusianiwere injected with this virus, all
died by 60h post injection.
Fungi: A hybrid chitinase containing the
chitin binding domain from the silkworm
Bombyxmorichitinase fused to the
B.
bassianachitinase showed the greatest ability to
bind to chitin.
Constitutive expression of this hybrid
chitinase gene by B. bassiana reduced time to
death of insects by 23% compared to the wildtype fungus.
Benomyl
resistant
gene:
Paecilomyceslilacinus, P. fumosoroseushave
been transformed using a benomyl resistant btublin gene from Neurosporacrassa. Bernier
introduced benomyl resistant gene (Beta
tubulin) from Neurosporacrassainto M.
anisopliae.
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Genetic Engineering for Increased Virulence
Enhancin is a metalloprotease commonly
expressed by baculoviruses that degrades insect
intestinal mucin in the peritrophic membrane.
Insertion of the enhancin gene derived from
Trichoplusiani GV enhanced AcMNPV virulence
by 2 to 14-fold in various insect species.
Conversely, deletion of two enhancin genes from
Lymantriadispar MNPV reduced viral potency

29. AGRICULTURE ECONOMICS

Hub of Biofuel Production: A Case of Pongamia
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fossil fuels. India is one of the countries, with
high usage of traditional fuels like coal,
petroleum etc. About 85 per cent of the nation’s
demand for oil products is being imported, So
the foreign exchange reserved is being spent in

India’s demand for oil and gas has been
increasing significantly in recent years boosted
by its rapid economic growth. About 90 per cent
of the commercially produced energy in the
world is from the oil, coal and gas, which are
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methyl esters, glycerol and oilcake.
Transesterification: It is the process of
converting the try glycerides of the oils into
Methyl esters and oilcake.
For 100 kg of seed, cost of biodiesel
production
is Rs.2364, recovery from
byproducts is Rs.1485 and the price is Rs.43.95
per liter of bio diesel for pongamia (Pongamia
pinnata).
Among
the
biofuel
plants,
pongamiaha more economic advantage in
biodiesel oil production as its saves Rs.13.94 per
liter of bio diesel over the diesel as worked out
based on biofuel unit data from UAS,
Bengaluru.
One of the greatest advantages associated
with biofuels is low establishment cost , nearly
zero maintenance cost and making use of
marginal lands. And one of the main driving
forces behind worldwide biofuel uptake are their
alleged reduced CO2 emissions, and hence their
potential to help minimize climate change. In
addition to reduced GHG emissions, biofuels
also have the potential to reduce emissions of
key toxic substances usually associated with
standard fuels and their impact on employment
opportunities and the environment is Positive.
Because of the problem of food insecurity edible
crop can not be used for bio fuel production.

large amounts on these imports and this is fatal
to the nation’s financial progress and stable
development.
Domestically,
there
are
limitations for the use of solar energy and wind
energy as alternatives for petroleum products.
In this regard, biofuels are a ray of hope to
reduce the quantity of fuel import by using them
as alternatives for traditional fuels like
petroleum.
India’s crude oil reserves are at 759.59
million tonnes and gas reserves at 1330.26
Billion Cubic Mt (BCM). At the present rate of
use, India’s crude oil reserves are not going to
last beyond 25 years. India’s crude oil import
dependency was at 76 per cent in the year 20112012. During the year 2013-14 the import of
crude oil was 189.23 MT at 167.6 billion dollars.
We import 61 per cent of our need from from
Middle East, 17 per cent from Latin America, 16
per cent from Africa (Indian Petroleum and
Natural Gas Statistics, 2013-14).
India is the third largest greenhouse gas
emitter in the world with about 2011 million
tonnes of carbon dioxide equivalent in 2014.
The carbon dioxide is the cause of 60per cent of
the global warming and automobile sector is the
major emitter of the carbon dioxide, which can
be controlled by switching over to the liquid
biofuels.
Bio diesel can also be Produced from edible
oil seed crops such as sunflower, groundnut, etc.
However, since these are used as food, it will
pose a danger to food security. Production of
biodiesel from Non-edible oilseeds like jatropha
(Jatropha curcas), pongamia (Pongamia
pinnata), simarouba glauca and neem
(Azadirachta indica) contributes to economic
growth
through
wasteland
utilization,
employment
generation,
entrepreneurship
development, increasing share of organic
manure in agriculture (Poornima N.N., 2008).
Biodiesel: It is methyl ester, formed by the
transesterification of the oil with methanol in
the presence of catalyst (NaOH/KOH) to yield
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30. NANOTECHNOLOGY

Nanotechnology and its Applications in Agriculture
C. Sharmila Rahale
Assistant Professor (SS&AC), Tamil Nadu Rice Research Institute, Aduthurai, Thanjavur, T. Nadu

Nanotechnology is a fascinating field of science
being widely exploited in the spheres of energy,
environment, electronics, medicines and health
sciences but the use of nanotechnology is less
understood
in
agricultural
sciences.
Nanotechnology deals with particles measuring
a dimension of one-billionth of a metre or onemillionth of a mm. This enables atom-by-atom
by manipulation and thus processes or products
evolved from nanotechnology are very precise
hardly possible to achieve through conventional
methods. In the past years, there were
abundance of research carried out in order to
improve the input use efficiencies in agriculture.
1. Nanofertilizers: A nano-fertilizer refers
to a product that delivers nutrients to crops
in one of three ways. The nutrient can be
encapsulated inside Nano-materials such as
nanotubes or nanoporous materials, coated
with a thin protective polymer film, or
delivered as particles or emulsions of
nanoscale dimensions. Owing to a high
surface area to volume ratio, the
effectiveness of nano-fertilizers may surpass
the most innovative polymer-coated
conventional fertilizers, which have seen
little improvement in the past ten years. Liu
et al., (2006) have shown that coating and
cementing
of
nano
and
subnanocomposites are capable of regulating
the release of nutrients from the fertilizer
capsule. Subramanian and Sharmila Rahale
(2012) revealed that 15N studies which were
taken using maize as a model system have
revealed that the N use efficiency from
nano-fertilizer
was
82%
and
the
conventional fertilizer (urea) registered
42% with a net higher nitrogen use
efficiency of 40% which is hardly achievable
in the conventional systems.
2. Nanoherbicides: Developing a target
specific herbicide molecule encapsulated
with nanoparticle is aimed at specific
receptor in the roots of target weeds, which
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enter into roots system and translocated to
parts that inhibit glycolysis of food reserve
in the root system. This will make the
specific weed plant to starve for food and
gets killed (Chinnamuthu and Kokiladevi,
2007). In rainfed areas, application of
herbicides with insufficient soil moisture
may lead to loss as vapour. Still we are
unable to predict the rainfall very
preciously; herbicides cannot be applied in
advance
anticipating
rainfall.
The
controlled
release
of
encapsulated
herbicides is expected to take care of the
competing weeds with crops. Excessive use
of herbicides leave residue in the soil and
cause damage to the succeeding crops.
Application of silver modified with
nanoparticles of magnetite stabilized with
Carboxy
Methyl
Cellulose
(CMC)
nanoparticles recorded 88% degradation of
herbicide atrazine residue under controlled
environment (Susha et al., 2009).
Nanopesticides: A
nanotechnology
approach, “nano-encapsulation” can be
used to improve the insecticidal value. In
nano-encapsulation technique the nanosized active pesticide ingredient is sealed by
a thin walled sac or shell (protective
coating). The efficacious approach in this
regard is “controlled release of the active
ingredient” that would greatly improve
effectiveness and decreased amount of
pesticide
input
and
associated
environmental hazards. These pesticides
may be time released or released upon the
occurrence of an environmental trigger (for
example, temperature, humidity, light).
Nanosensors: The developed biosensor
system is an ideal tool for online monitoring
of organophosphate pesticides and nerve
agents. Bioanalytical nanosensors are
utilized to detect and quantify minute
amounts of contaminants like viruses
bacteria, toxins bio-hazardous substances
etc. in agriculture and food systems. Most
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proteins, and lipids. These have proven to
be a good barrier against carbon dioxide
and oxygen. While against moisture lipid
based
nano-laminates
are
effective
protectors. Predicala, (2009) has reported
another improvement in this field as nanocoatings have been used to prevent fruits
from weight loss and shrinkage.
8. Food packaging: Incorporation of nanomaterials in packaging biopolymers like
cellulose and its derivatives polyesters ,
plant oils and gelatins have proven to
provide necessary mechanical strength,
better reinforcement and barrier properties.
9. In agriculture sector, Nanotechnology has
phenomenal potential to facilitate and
frame the next stage of precision farming
techniques. It will increase agricultural
potential to harvest higher yields in ecofriendly
way
even
in
challenging
environment . Globally many countries have
recognized the potential of nanotechnology
in the agri-food sector and are investing a
significant amount on it. The adoption of
nanotechnology would play a crucial/
unparalleled role to feed the ever increasing
population with declining natural resources.
10. However, we must remember that we have
little understanding of the fate, transport,
and behavior of engineered nanoparticles in
the environment (including soils and the
hydrosphere) outside of their original
commercial or industrial domains. At our
current level of knowledge, it is difficult to
predict the potential environmental impacts
of nanoparticles. More care is required in
regard to their synthesis and use in
agriculture than for commercial or
industrial products.

analysis of these toxins is still conducted
using conventional methods; however,
biosensor methods are currently being
developed as screening tools for use in field
analysis.
Nanoparticles in crop improvement:
There are numerous reports revealing the
use of nano-particles in crop improvement.
Khodakovskaya (2009) has reported the
effect of penetrated carbon nanotubes
(CNTs) in tomato seeds as their
germination efficiencies increased several
times. The water uptake ability of CNTs
enhanced
the
seed
germination
dramatically. Ti02 nano-particles have been
found to accelerate spinach growth by
enhancing Rubisco activase activity and
improving light absorbance. Nano-particles
of TiO2 improved spinach growth by
enhancing nitrogen metabolism. DeRosa et
al, (2010) reported that ZnO nano-particles
showed inhibition of seed germination in
corn and rye grass. But these left porous
domains in plant roots, hence letting a
potential nutrient delivery system to be
explored. Silicon NPs are absorbed by
plants and they lead to increased disease
and stress resistance.
Nano scale carriers: These are “smart”
nano scale devices which can be deployed
for the efficient delivery of fertilizers,
herbicides, pesticides and plant growth
regulators etc. The nano scale carriers are
designed in such a way that they can anchor
the plant roots to the surrounding soil and
organic matter. Hence leading to improve
stability against degradation in the
environment and ultimately reduce the
amount to be applied.
Nano lamination: Other significant
factors include moisture, gases and lipids
accumulation that cause the food to be
perished. To protect the food from these
agents, another workable option is nanolamination. Nano-lamination is applied by
coating foods with nano-laminates or
simply by spraying it on the food surface.
Along with preservation of food they can
improve the texture, preserve flavour and
colour of the food. Nano-laminates are thin,
harmless food grade protective films which
are prepared from edible polysaccharides,
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31. PLANT BREEDING

Jatropha: A Promising Biofuel Crop
*Hausila Prasad Singh
* Ph. D Scholar, Deptt. of Crop Improvement, CSK HP Krishi Vishavidhalaya, Palampur

Introduction

attention for its seed oil as a commercial source
of fuel. The oil from Jatropha can be converted
into bio-diesel by trans-esterification (Foidl et
al., 1996). The use of Jatropha cake and protein
isolates prepared from toxic genotypes is limited
due to presence of anti-nutritional and toxic
factor.

The energy availability to agriculture sector is
low, the biofuel generated by this sector would
provide scope for its use locally. Jatropha
curcas (Linnaeus) is a multipurpose large
shrub/small tree belonging to the family of
Euphorbiaceae. It is a native of tropical
America. Seed and vegetative part of Jatropha
are toxic in nature. It is a plant with many
attributes, multiple uses and considerable
potential.

Nature of plants
The toxic and non-toxic genotypes of J. curcas
exist and reviewed its potential for the
production of biofuels, protein concentrates as
livestock feed and value added products that
could enhance the economic viability of
Jatropha seed oil-based bio-diesel producion.
(Makkar and Becker, 2009). The toxic
genotypes are prevalent throughout the world
but the nontoxic genotypes exist only to the
Mexico. The seeds contain toxic (phorbol esters)
and antinutritional factors (trypsin inhibitor,
phytate, lectin and curcin) which needs
detoxification of oil or seed prior to human and
animal (oil cake) consumption. Phorbol 12Myristate 13-Acetate (PMA) content in seeds of
J. curcas to identify non-toxic plant/line.
Amongst these, phorbol esters are the most
potent and they exhibit a wide range of
biological activities affecting microorganisms to
higher animals. Makkar et al. (1998a) conducted
comparative evaluation of non-toxic and toxic
varieties of J. curcas for chemical composition,
digestibility, protein degradability and toxic
factors. The oil cannot be used without
detoxification for nutritional purposes making it

Use of plants
The plant can be used to prevent and/or control
erosion, to reclaim land, grown as a live fence,
especially to contain or exclude farm animals
and be planted as a commercial crop. The fruit
of Jatropha curcas contain viscous oil that can
be used for soap making, in the cosmetics
Industry and as a diesel/kerosene substitute or
extender. This latter use may be of importance
when examining practical substitutes for fossil
fuels to counter greenhouse gas accumulation.
Also, like all trees, it fixes atmospheric carbon,
stores it in wood and assists in the buildup of
soil carbon.

Advantage over other plants
Amongst TBO’s (Tree based oilseeds), Jatropha
curcas has been found reasonably suitable due
to high oil (18-38%), short gestation period, rich
source of hydrocarbons, quality oil and other
cogent reasons. It is receiving extensive
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HPTLC/HPLC methods in seeds, identify plants
with high oil and seed yield through
conventional approaches and on validation to
acquire proprietary rights. We conducted study
on identification of Non Toxic Lines in
Indigenous Collections, Crosses and Segregating
Population of Jatropha and reported occurrence
of
NT
(Non
toxic)
plants
amongst
provenances/crosses analyzing seeds and
leaves.

attractive for biodiesel production. During the
mechanical/ solvent extraction, majority of
phorbol esters present in seed appears in the oil
fraction (Makkar et al. 1998b). The occurrence of
non-toxic lines for consumption as peanuts in
Mexico attracted the attention.

Method to overcome toxic trait
Intra and interspecific hybridization is an
important approach in creating variation in the
absence of exotic germplasm, utilizing potential
lines emerged out of Jatropha improvement
programmes.
Interspecific
hybridization
followed by backcross breeding is an important
method to transgress desirable gene to combine
yield attributing traits, higher seed yield and oil
content. The genetic approach is the best
possible option for utilizing nontoxic source
applying conventional breeding and using
modern tools and protocols to develop nontoxic,
high oil yielding lines for the purpose envisaged
above. The chemical and genetic ways may be
applied to lower the toxic levels whereas,
genetical approach is the best possible option
utilizing nontoxic source, existing/created
variability, conventional and modern tools and
protocols to develop nontoxic, high oil yielding
lines for the purpose envisaged above.
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Conclusion
The purpose of conducting research on J. curcas
is to identify non-toxic plants/lines using
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Mealybugs Infesting Major Crops and their
Management
Namita Poddar, Srinivasa N. and Sukhwinder Singh
Division of Entomology, ICAR-Indian Agricultural Research Institute, New Delhi-110012

Introduction

incurred due to (1) their wide host range
(Selvaraju andSakthivel, 2011), (2) Wax coating
on body, (3) The waxy protrusions help to
protect mealybugs from natural enemies (e.g.,
parasitoids and predators) and also promote the
spacing of individuals in a colony. (4) Dense
colony, (5) Hiding nature in cracks and crevices
of bark, (6) Crawling off the host plants, (7)
Easy and fast spread to other areas,(8)
Association with ants, (9) High fecundity, (10)
Short life cycle with multiple generations, (11)

Mealybugs are piercing-sucking insect pest
belonging to the family Pseudococcidaeof
Hemiptera order. Theirinfestations appear as
tiny, soft-bodied insects surrounded by a fuzzy,
white mass, around the stems and leaf nodes of
the plants. They are small (about one-tenth of
an inch) insects with waxy coating and fringes
around their bodies.
The extensive damage by these animals are
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Damage

Prolonged oviposition period and (12)
Parthenogenetic
mode
of
reproduction.
Mealybugs are almost invisible during early
stages of infestation and then suddenly
populations become noticeable, resulting in
outbreaks. It is usually too late then to
implement management strategies.

Mealybugs cause direct plant injury by feeding
on plant sap. They may also inject a toxin
causing phytotoxemia, eg. tukra disease in
mulberry due to feeding by the pink mealybug,
Maconellicoccushirsutus. Their feeding results
in leaf yellowing, plant stunting and wilting.
Further, mealybugs excrete honeydew, which
supports growth of black sooty mould fungi
reducing
photosynthesis
considerably.
Mealybugs tend to congregate in large numbers
almost on all plant parts e.g. at leaf junctures
where the petiole meets the stem, on leaf
undersides, on stem tips or under the leaf
sheaths of certain plants such as orchids and the
prayer plant (Marantaleuconeura), flower buds
and fruits e.g., papaya. Being a polyphagous
pest, they also attack a variety of weeds, which
serve as alternate hosts. Some of the
agriculturally important mealybugs are enlisted
below:

Biology
They are elliptical in shape,2 to 5 mm long,
white coloured with waxy coating and
protrusions extending from the body. These
insects
are
sexually
dimorphic.
The
encounteredmealybugs are actually the nymphs
and wingless adult females, whereasadult males
aresmaller, winged and rarely seen on the
plants. Most mealybug species reproduce by
parthenogenesis. The typical female mealybug
life cycle consists of five developmental
stagesviz., egg, three nymphalstages and adult.
Males undergo six developmental stages which
also includes two pupal stages i.e., prepupa and
pupa. Adult females lay 400 to 500 eggs
underneath the body cavity. Eggs hatch into
yellow-orange colouredfirst instars, also known
as crawlers that actively move around and settle
for feeding at a suitable place. Once settled,
mealybugs progress through several growth
stages before becoming adults. Adult lives for
about 30-60 day. This insect can complete its
entire life cycle in aslittle as 23 to 30 days.
Under optimum laboratoryconditions, there can
be as many as 15 generations a year.

Common name

Scientific name

1.
2.

Rice
Pink sugarcane
mealybug
Solenopsis
mealybug
Pink mealybug
Stripped
mealybug
Citrus mealybug
Mango
mealybug
Papaya
Pineapple
mealybug
Solanum
mealybug
Longtail
mealybug

BrevenniarehiandRipersiaoryzae
Saccharicoccussacchari

3.
4.
5.
6.
7.

Spread
Only the adult males and newly emerged
crawlers are able to disperseactively. Others will
spread by wind or air currents, while
handlinginfested plants and inadvertently
transferring mealybugs to uninfected plants,
equipments, close canopy that allows crawlers
to move among plants, introduction of infested
plant material and ants will also play a pivotal
role in transporting mealybugs among plants.
The wax, which sticksto each of the stages, also
facilitates in passive transport of the pest.
Wingless crawlers and adult females have
beenknown to travel short distances over the
ground in order tosearch other host plants in
nearby fields. It may also be spread through
agriculturaltrade and globalisation.
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8.
9.
10.
11.

Phenacoccussolenopsis
Maconellicoccushirsutus
Ferrisiavirgata
Planococcuscitri
Drosichamangiferae
Paracoccusmarginatus
Dysmicoccusbrevipes
Phenacoccussolani
Pseudococcuslongispinus

Management
Farmers mainly rely on synthetic insecticides
for the control of mealybugs leading to severe
problems of pest resistance, resurgence,
secondary pest outbreak, pollution and health
hazards. To avoid such big problems, we can use
number of weapons against the pest through the
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drenching with imidacloprid 200SL @
1lit/ha (3) Swabbing the trunk with
dichlorvos 76EC @2mL/L (4) Need based
application of following insecticides in
rotational basis: Buprofezin 25SC @
1.25mL/ L, Methomyl 40SP @ 1g/L,
Dichlorvos 76EC @ 2mL/L, Azadirachtin
1% @ 2mL/L or Chlorpyriphos 20EC @
2mL/L

integrated pest management approach. Here,
some of the management practices are briefed
which can be used in an integrated manner:









Cultural practices: (1) Use healthy insect
free planting material (2) Monitoring to
detect early infestation (3) Proper field
sanitation (4) Use of ant fences (5) Avoid
flood irrigation
Legal control: Restricted movement of
infested material
Mechanical: (1) Removal of weeds viz.,
Hibiscus,
Parthenium,
Calotropis,
Abutilonetc.(2) Apply sticky bands on stem
to prevent crawling by first instars.
Commercial grease bands are also available
e.g. Tangle-Trap, Tangle-Foot etc. (3)
Rogueing of early infested plant parts and
(4) destruction of ant colonies
Biocontrol
with
Cryptolaemusmontrouzieri @ 5000/ha,
Anagyruskamali, Scymnuscoccivora and
some
entomopathogens
e.g.
Beauveriabassiana,
Lecanicilliumlecaniietc.(Kairoet al., 2000;
Kumar et al., 2011).
Chemical: (1) Destroy ant colonies with
chlorpyrifos 20EC @ 5ml/lit(2) Soil
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SPLAT: An Eco-Friendly Insect Pest Management
Emulsion
Srinivasa N., Namita Poddar and Padala Vinod Kumar
Ph.D. Scholar’s, Division of Entomology, ICAR- Indian Agricultural Research Institute-110012

and kill and in mating disruption of wide variety
of insects and it poses a many advantages over
traditional semiochemicals because of slow
release of active ingredients in desired time and
amount, protection from environmental,
chemical and biological degradation. Another
thing its not restricted to particular point
source, SPLAT can be used in any amount large
or small, it will increase the versatility of the
product.
SPLAT formulation have a paste or cream
like consistency and non-Newtonian, shearthinning, thixotropic fluid, which means SPLAT
viscosity decreases when emulsion is under
stress, its advantageous due to easy to

Eco-friendly
pest
management
gaining
importance in pest management due to alleged
non-target and harmful effect of pesticides.
Semiochemicals play an important role in insect
communication have been used in pest control
from decades, but they are prone to
environmental
degradation
and
other
drawbacks. To overcome thoseproblems ISCA
technology, USAhas developed the SPLAT
technology. SPLAT (specialized pheromone and
lure application technology) emulsion is a
unique controlled release technology can be
used to dispense semiochemicals, pesticides and
phagostimulants. Similar to semiochemicals
SPLAT can also be used as a repellent, attract
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needed and insecticide usually used to kill insect
but quantity is less as compare to conventional
insecticides. Fomulations available for fruit flies
(Bactrocerasps),
red
palm
weevil
(Ryncophorusferrugenius), Fall army worm
(Spodopterafrugiperda) and tomato leaf minor
(Tutaabsoluta).
SPLAT formulations for repellent
available commercially for mountain pinebeetle,
Dendroctonusponderosae
(SPLAT®
Verb
Repel)
and
the
Asian
citruspsyllid,
Diaphorinacitri (SPLAT® ACP Repel).
A
tomato
leafminer
attract-and-kill
SPLAT® formulation, Hook™Tuta, was was
tested in staked tomato plots at two locations in
the municipality of Caçador, Santa Catarina,
Brazil. Two treatments were tested: Hook™
Tuta + insecticides and insecticides only.
Hook™ Tuta was applied as 0.5g dollops at a
rate of 1.5 kg/ha. Grower-standard insecticide
sprays were applied to both Hook™ Tuta and
insecticides only plots. Adult tomato leaf miner
populations were monitored weekly with
pheromone traps. In addition, four plants were
randomly marked in each plot and fruit damage
was assessed for 25 fruits on each plant 59 days
post-treatment (100 total fruits per plot).
Although fruit injury was similarly low in plots
treated with Hook™ Tuta and plots treated with
insecticides alone (Table 1), mean captures of
male moths in pheromone-baited traps in plots
treated with Hook™ Tuta vs. plots treated with
insecticides alone over the duration of the study
were reduced by 85% on the private farm and
78% at the Epagri Experiment Station.

manipulate. SPLAT formulations can be applied
with various instruments like a stick, spatula,
knife, dosing gun, caulking gun, backpack
sprayer, tractor, aircraft. SPLAT consist two
components, aqueous component gives liquid
character, where has non-aqueous component
gives controlled release device, consist of active
ingredients and additives that help in the fine
and slow release of active ingredients. Upon
application of SPLAT formulation liquid
component evaporates from the dispenser
within 3 hours, non-aqueous component firmly
attached to substrate and dispense the active
ingredients
slowly.
Commercial
SPLAT
formulations available in market are designed to
release semiochemicals from 2 weeks to 6
months.

Following
application,
the SPLAT®
emulsion dries and becomesrainfast within 3
hours, then releases active ingredients at a
controlled rate for2 weeks to 6 months
Sex pheromones, kairomones, attractants,
repellents, phagostimulants and insecticides
have been developed in SPLAT formulation and
mating disruption and attract and kill
formulations are commercially available in the
various countries market

SPLAT formulations for mating disruption
Its available only for Lepidopteran and
Coleopteran agricultural pests viz, Oriental fruit
moth (Grapholitamolesta), Codling moth
(Cydiapomonella),
Apple
moth
(Epiphyaspostivittana),
Gypsy
moth
(Lymantriadispar),
Tomato
fruit
moth
(Tutaabsoluta),
Citrus
leaf
minor
(Phyllonistriscitrella),
Pink
bollworm
(Pectinoporagossypiella), etc…
SPLAT formulations for lure and kill
(attracticide) technology proven against some
Coleoptera, Lepidoptera and Dipteran pests.
Luure and kill more effective attractant is
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and human health impacts of relying solely on
conventional insecticides to control this pest,
highlight the necessity for alternative tomato
leafminer control options, such as Hook™ Tuta.
ISCA is currently the only United States
registrant of the tomato leafminer pheromone
and also holds an EPA registration for SPLAT®
Tuta, the only EPA-registered tomato leafminer
mating disruption product. When it becomes
commercially-available, Hook™ Tuta will
provide an additional control option for growers
battling the tomato leafminer in endemic and
newly-infested regions (Mafra-Neto, et al.,
2014).

Table. 1. Moths captured in pheromonebaited traps in field efficacy trials of Hook™
Tuta for control of the tomato leaf miner in
staked tomatoes. A. Private farm, B. Epagri
Experiment
Station.
Grower-standard
insecticide sprays were applied in all plots.
The tomato leafminer’s high level of impact
on tomato production in regions where it is
established, the high likelihood that it will
continue to spread to other tomato-growing
regions of the world, and the difficulty of
controlling the tomato leafminer with
insecticides, not to mention the environmental
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GM Crops: A Way to Boost the Farmers’ Income
Rukhsar, Rumit Patel and Akarsh Parihar
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Introduction

income by 2022 (Chaudhary and Singh, 2017).
Doubling real income of farmer till 2022-23
over the base year of 2015-16 requires annual
growth of 10.41% in farmers’ income. The major
growth of source is operating within agricultural
sector is improvement in productivity, resource
use efficiency or saving in cost of production,
adoption of new crops and diversification
towards high value crops (Indian Council of
Food and Agriculture Report, 2016).

Development of the agriculture sector in India
has focused primarily on raising agricultural
output and improving food security. This
involved an increase in productivity through
better
technology,
increased
use
of
remunerative prices for some crops and
subsidies on farm inputs, and public
investments in agriculture. Low level of absolute
income as well as large and deteriorating display
between income of farmer and non-agricultural
worker constitutive an important reason for the
emergence of the agrarian distress in the
country during 1990s, which led to many
suicides during 1995 to 2004. This caused
serious adverse effect on the future of
agriculture in the country. In an effort to boost
the agriculture sector, the Indian government
has set an ambitious goal to double farmers’
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Challenges for farmers
Crop stress- Crop productivity is declined due
to various biotic and abiotic stresses. Using
various conventional breeding techniques
various varieties were developed which were
resistant or tolerant to various biotic and abiotic
factors.
Climate change- Due to climate change
and other environmental factors these varieties
60
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in 26 countries planted 185.1 million hectares in
2016, an increase of 3% or 5.4 million hectares
(13.1 million acres) from 179.7 million hectares
in 2015. 10% of the world's arable land was
planted with GM crops in 2010 (ISAAA Annual
Report, 2016).
Bt cotton - The use of GM technology
through Bt cotton has increased the country’s
cotton production by more than 2½ times since
it was first planted in 2002. There are no
evidences to show the adverse impact on human
and animal health. Cotton-seed yields not just
fiber but also oil and oilcake that are fed to
animals. This makes it no less than a food crop.
India also imports soybean oil and rapeseed oil
that are mainly GM varieties (Choudhary and
Mayee, 2016). India, for the first time in 14
years of insect resistant (IR, Bt) cotton planting
(since 2002), has recorded a drop in area
planted by 0.8 million hectare, from 11.6 million
hectares in 2015 to 10.8 million hectares
(48.43% of 22.3 million hectares total cotton
area) in 2016 due to global low price. In the last
fifteen years, 2002 to 2016, cotton seed has
become an important source of oilseeds in India
as the production of Bt cotton-based oil
increased by three-fold from 0.46 million tons
in 2002-03 to 1.50 million tons in 2016-17. In
2016, 7.2 million cotton farmers in India
adopted IR cotton representing 96% of
estimated 11.2 million hectares slightly less than
7.7 million hectares in 2015. In 2016, India
became the top producer of cotton globally.
Indian farmers planted biotech cotton on 10.8
mha followed by USA (3.7 mha), Pakistan (2.9
mha) and China (2.8mha). World cotton
production was estimated as 151 million bales in
2014 (Choudhary and Gaur, 2015), and India
contributed impressively one quarter of this
global total.
BtBrinjal–BtBrinjal is a GM crop created
by inserting Cry 1Ac gene from the soil
bacterium Bacillus thuringiensis into Brinjal.
The insertion of the gene gives Brinjal plant
resistance against lepidopteron insects like the
Brinjal
Fruit
and
Shoot
Borer
(Leucinodesorbonalis)
and
Fruit
Borer
(Helicoverpaarmigera). In 2010, “Union
Ministryof
Environment
and
Forests”
announced a so-called temporary moratorium
on the commercial release of BtBrinjal (a
genetically modified or GM crop). Meanwhile, in

do not give their appropriate performance.
Based on today’s condition, we should go for
diversification towards high value crops those
are developed using transgenic technique. Those
crops will have better capacity to sustain against
adverse climatic conditions.
Increasing population- Feeding 9.7
billion people in 2050, and ~11.0 billion in 2100
(World Population Prospects, 2016), is one of
the most daunting challenges faced by mankind
during the remaining years of this century. It is
now evident that conventional crop technology
alone will not allow us to feed over 9 billion in
2050.
Poverty-The returns on investments in
agriculture are high and furthermore they
directly impact on poverty alleviation,
particularly on small resource poor farmers and
the rural landless dependent on agriculture,
which represent the majority of the world’s
poorest people.
Global Hunger- What we are witnessing
today is Grain Mountains on the one side and
hungry millions on the other. The Food Security
Act must be implemented properly to address
the situation. India has done well in production,
but not in consumption. India ranked 100th
position among 119 countries in Global Hunger
Index (GHI, 2017) report. This year slipped by
three positions as compared to 97 ranks in 2016
GHI.

Transgenic technologyin India
Genetically transformed plants which contain
foreign genes are called transgenic plants.
Resistance to diseases, insects and pests,
herbicides, drought; metal toxicity tolerance;
induction of male sterility for plant breeding
purpose; and improvement of quality can be
achieved through this recombinant DNA
technology. Scientific community by and large
favors the development and use of transgenic
and genetically modified crops to address future
food demand and other challenges. However,
there is strong public sensitivity towards the
alleged health and environment safety aspects of
these technologies in India and in most of the
other countries, which cannot be ignored. It
looks like this controversy is not going to settle
soon. Transgenic or GM food is economic value
to farmers is one of its major benefits, including
in developing nations. Up to 18 million farmers
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more than 20 states and territories are still
exercising their vetoes. In meetings between
March and July last year, the Genetic
Engineering Appraisal Committee (GEAC), part
of India’s environment ministry, granted
permission to 80 field-trial applications, but
state-government blocks meant that many of the
trials were never begun. GM crops are not a
panacea for the problems of hunger and
malnutrition. But the evidence suggests that GM
crops can be an important component in a
broader food security strategy. So far, food
security impacts are still confined to only a few
concrete examples. The nutritional benefits
could further increase with more GM crops and
traits becoming available in the future.
Appropriate policy and regulatory frameworks
are required to ensure that the needs of poor
farmers and consumers are taken into account
and that undesirable social consequences are
avoided.

2013, Bangladesh gave nod to the commercial
cultivation of Btbrinjal, making it the first South
Asian country to cultivate the genetically
modified food crop.
GM Mustard (DMH-11) - The year 2016
was the turning point for GM crops in India as it
transcended from the shadows of the
moratorium on Btbrinjal imposed in 2010
towards commercial release of GM mustard
hybrid DMH-11 (Dhara Mustard Hybrid-11).
Biotech mustard is the first genetically modified
crop developed indigenously by the Centre for
Genetic Manipulation of Crop Plants (CGMCP)
of the University of Delhi (Bajaj, 2016). Delhi
University has created hybrid mustard DMH-11
using “barnase / barstar” technology for genetic
modification. It is Herbicide Tolerant (HT) crop.
In February 2016, the Genetic Engineering
Appraisal Committee (GEAC) had allowed the
commercial production of second GM crop viz.
Mustard DMH-11. DMH-11 yields about 30%
more than a traditional reference mustard
variety. Helping to boost edible mustard oil
production thus, it may reduce huge import bill
for edible oil.
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Conclusion
It’s hard to deny that GMOs has positive impact
but need is to strengthen regulatory framework
so that there should not be any delay in
commercialization after research. Many bill still
pending with government such as BRAI Bill
2013. Doubling agricultural income by 2022 is a
mammoth task. It is also one that is the need of
the hour. With majority of the country’s
population dependant on agricultural activities,
no true development can be said to be
meaningful unless it incorporates the needs of
this sectorMSP and procurement is one of the
ways to improve farmer’s income. The
NITI Aayog, has suggested a system of “price
deficiency payments” to cure the distortion
caused by the minimum support price (MSP)
regime. Under this system a subsidy would be
provided on targeted produce in case the price
falls below MSPlinked threshold. The electronic
National Agriculture Market (eNAM) has the
underlying objective of helping farmers’ access
markets across the country. The new lenience
on GM field trials has not reached all of India:
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Kiwi farming

plantation. The plants are pruned hard to about
30 cm to encourage vigorous growth.
Spacing:
Planting
distance
varies
according to variety and system of plantation.
Usually, T-bar and Pergola system are adopted
for planting. In T-bar, a spacing of 4m from row
to row and 5-6m from plant to plant is common
whereas in pergola system, a spacing of 6m from
row to row should be maintained. To ensure
pollination, male plants are distributed through
the orchard, with male to female plant ratios
around 1:5.

The kiwi or Chinese gooseberry is mostly grown
in the mid hills of Himachal Pradesh, Uttar
Pradesh, J and K, Sikkim, Meghalaya,
Arunachal Pradesh and Kerala. Kiwi fruit has
high nutritive and medicinal value. It is rich
source of vitamin B, vitamin C and minerals like
phosphorus, potassium and calcium. Kiwi fruits
are consumed fresh or combined with other
fruits in salad and deserts. It is also used for
preparation of squash and wine.
Varietiescultivated in India: Abbott,
Allison, Bruno, Hayward, Monty and Tomuri.
Growing requirements: Kiwi vines are
fairly hardy and grow in a wide range of
temperatures, but to produce best quality kiwi
fruit they need fertile soil. Deep, rich, welldrained sandy loam soils are ideal for
cultivation of kiwi. A soil pH slightly less than
6.9 results in maximum yield but higher pH up
to 7.3 adversely affects the yield due to Mn
deficiency. It also required shelter from the
wind and protection against autumn and spring
frosts. In winter kiwi vines are leafless and
dormant and can withstand frosts to -10◦C. But
in spring and autumn, plants are vulnerable to
frost damage. In frosts condition growers use
water sprinklers and wing machines to protect
their crop.
Land preparation: steep land is
contoured into terraces for planting vines. The
rows are to be oriented in north-south direction
to avail maximum sunlight. Preparation of pits,
mixture of farmyard manure and filling of pits
are to be completed by December.

Fertilizer and nutrient dose: Fertilizer
dose of 20kg farmyard manure (basal dose). 0.5
kg NPK mixture containing 15% N is
recommended for application every year. After 5
year of age 850-900g N, 500-600g P, 800-900g
K and farmyard manure should be applied every
year. Kiwi requires high Clbecause its deficiency

Plantation
Planting material: kiwi plants are mostly
propagated vegetatively through cuttings and
grafting.
Best planting season: kiwi planting is
usually done in the month of January. The soil
should be firmly placed around the roots during
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support system, is reliant on vitamin C as an
essential nutrient that works in our bodies as an
antioxidant to help prevent damage caused by
the sun, pollution and smoke, smooth wrinkles
and improve overall skin texture.
Better Sleep: According to a study on the
effects of kiwifruit consumption on sleep quality
in adults with sleep problems, it was found that
kiwi consumption may improve sleep onset,
duration, and efficiency in adults with selfreported sleep disturbances.
Heart Health: The fiber and potassium in
kiwis support heart health. An increase in
potassium intake along with a decrease in
sodium intake is the most important dietary
change that a person can make to reduce their
risk of cardiovascular disease.
Lowering Blood Pressure: Kiwi contain
high potassium, it can help to neglect the effects
of sodium in the body. It is possible that a low
potassium intake is just as big of a risk factor in
developing high blood pressure as a high
sodium intake.
Constipation Prevention: The kiwi may
have a mild laxative effect and could be used as
a dietary supplement especially for elderly
individuals experiencing constipation. Regular
consumption of kiwifruit was shown to promote
bulkier, softer and more frequent stool
production.
Nutritional breakdown of kiwifruit (Per
medium fruit, the kiwifruit contains)

adversely affects the growth of shoot and roots.
In contrast, excess levels of B and Na are
harmful. The N fertilizer should be applied in
two equal doses, half to two-thirds in JanuaryFebruary and the rest after fruit set in AprilMay. In young vines the fertilizer is mixed in the
soil within the periphery of the vine, and for the
matured vine it is broadcast evenly over the
entire soil surface.
Irrigation: Irrigation is provided during
September-October when the fruit is in initial
stage of growth and development. Irrigation at
10-15 days interval has been found to be
beneficial.
Pest and Disease: In kiwi, root rots can
develop from infection by Phytophthora soil
fungi, especially on poorly drain sites. The
native
bootlace
fungus
Armillarianovaezelandiae spreads to kiwifruit
from infected dead wood and causes fatal
infections. Therefore, it is desirable to clear land
for planting or replanting vines and providing
proper irrigation and not over watering to the
plant. In humid climates, grey mould (Botrytis
cinerea) rot infects flowers and young fruit. For
controlling botrytis apply Cypronidil (Vangard)
7 to 14 days before harvest in 7 to 10 days
internal.
Harvesting and Yield: Kiwi vine starts
bearing at the age of 4-5 years while the
commercial production starts at the age of 7-8
years. The fruits mature earlier at lower altitude
and later at high altitudes because of variation
in temperature. Large sized berries are
harvested first while smaller ones are allowed to
increase in size. After harvesting, the fruits are
rubbed with a coarse cloth to remove stiff hairs
found on their surface. Hard fruits are
transported to the market. On an average, the
fruit yield varies from 50-100 kg/vine. Vines on
trellis produce about 25 tonnes/ha after 7 years.

Possible health benefits of consuming kiwifruit
Consuming fruits and vegetables of all kinds has
long been associated with a reduced risk of heart
disease, diabetes, cancer and other conditions.
Many studies have shown that increased
consumption of plant foods like kiwi decreases
the risk of obesity and overall mortality.
The kiwifruit is higher in vitamin C per
ounce than most other fruits.
Beautiful Skin: Collagen, the skins
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Calories

42

Protein (gm)
Total Fat (gm)
Fiber (gm)
Vitamin C (miligm)
Vitamin A (micro gm)
Iron (miligm)
Potassium (miligm)
Folate (micro gm)

0.8
0.4
2.1
64
3
0.2
252
17

The fuzzy little kiwi also packs in the vital
nutrients vitamin E, copper, vitamin K, choline,
magnesium and phosphorus.
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Introduction

encounter signaling molecules secreted by its
own or other cells in its environment. When
only a few other bacteria of the same kind are in
the vicinity, diffusion reduces the concentration
of the inducer in the surrounding medium to
almost zero, so the bacteria produce little
inducer. However, as the population grows, the
concentration of the inducer passes a threshold,
causing more inducer to be synthesized. This
forms a positive feedback loop, and the receptor
becomes fully activated. Activation of the
receptor induces the up-regulation of other
specific genes, causing all of the cells to begin
transcription at approximately the same time.
This coordinated behavior of bacterial cells can
be useful in a variety of situations. For example,
the
bioluminescent luciferase produced
by
Vibrio fischeri would not be visible if it were
produced by a single cell. By using quorum
sensing to limit the production of luciferase to
situations when cell populations are large
enough.

The mechanism by which bacteria regulate gene
expression in compliance with population
density through the use of signal molecules is
known as Quorum sensing. Quorum sensing
enables bacteria to restrict the expression of
specific genes to the level at which the resulting
phenotypes will be most beneficial. Many
bacterial species use quorum sensing to
coordinate gene expression such as biofilm
formation, virulence
and
antibiotic
resistance, according to the density of their
current local population. Quorum sensing can
take place within a single bacterial species as
well as between diverse species, and can
regulate a host of different processes, in essence,
serving as a simple indicator of population
density or the diffusion rate of the cell's
immediate environment. In same way, many of
the social insects also use quorum sensing to
determine where to nest.

Molecules involved in Quorum Sensing

Examples

Different molecules can be used as signals.
Common classes of signaling molecules are Nacyl homoserine lactones (AHL) in Gramnegative bacteria, oligopeptides in Grampositive bacteria, and a family of autoinducers
known as autoinducer-2 (AI-2) in both Gramnegative and Gram-positive bacteria.

Although quorum sensing is common among
bacteria, the precise sensing system and class of
quorum-sensing compounds used may differ. In
addition, the manner in which different types of
bacteria apply quorum sensing varies greatly.
For example, the bacterium Pseudomonas
aeruginosa, which can cause pneumonia and
blood infections, uses quorum sensing to
regulate disease mechanisms. By remaining
relatively harmless until population sizes are
sufficient, the bacteria are able to overwhelm
host defenses with the activation of genes
regulating biofilm formation and virulence. In
other organisms, quorum sensing is used for
symbiotic processes and cell growth; an example
is the nitrogen-fixation mechanism of the
bacterium Rhizobium leguminosarum.

Mechanism
Bacteria that use quorum sensing constitutively
produce
and
secrete
certain signaling
molecules such as pheromones. These bacteria
also have specific receptor molecules that can
specifically detect the inducer. When the
inducer binds the receptor, transcription of
certain genes is activated which includes
inducer synthesis too. Thus, in order for gene
transcription to be activated, the cell must
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Applications

molecules, especially the peptides, are being
investigated for their use in other therapeutic
domains as well, including immunology, central
nervous system disorders and oncology.
Quorum-sensing
peptides
have
been
demonstrated to interact with cancer cells, as
well as to permeate the blood-brain barrier
permeation reaching the brain parenchyma.
Quorum sensing can function as a decisionmaking process in any decentralized system, as
long as individual components have: (a) a
means of assessing the number of other
components they interact with and (b) a
standard response once a threshold number of
components is detected.

The communication abilities offered by quorum
sensing are highly useful for bacteria because
they allow bacteria populations to acquire traits
found in plants, animals, and other higher-level
organisms. These abilities, including group
communication and behaviour synchronization,
allow bacteria populations to develop more
quickly, gain access to more resources, and
secure better chances of survival. Pathogens
with quorum-sensing pathways may also infect
host organisms more effectively, leading to
deadlier diseases. As a result, to help kill or
prevent infection by microbes that use quorumsensing strategies, new ways of supplementing
host defenses must be identified. On the
macroscopic scale, mechanisms similar to
quorum sensing can be observed in organisms
such as ants and bees. Quorum-sensing
strategies may also be applied to robotics
and computer technology in sensors, selforganizing networks, and robot swarms. These
technologies may be used for various
applications, including coordinating medical
nanobots in treatments and organizing
humanoid robots for manufacturing and other
processes. Next to the potential antimicrobial
functionality,
quorum-sensing
derived
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