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AGRONOMY

Integrated Management Practices
Under Water Deficit Conditions
Raman Sharma*, Pradeep Singh and Anurag Malik
CCS Haryana Agricultural University, Hisar-125004.

methods of using the available water efficiently
is necessary.

Water is a vital component of agricultural
production. It is essential to maximize both
yield and quality. Water has to be applied in the
right amounts at the right time in order to
achieve the right crop result. At the same time,
the application of water should avoid waste of a
valuable resource and be in sympathy with the
environment as a whole. Therefore adoption of
November, 2018

Selection of suitable crops and varieties:
Vegetable crops like dolichos bean, cowpea,
clusterbean, lima bean, chilli, drumstick, brinjal,
okra are suitable for cultivation in rain-fed
areas. Among these, legume vegetables can be
4

VOLUME NO.15, ISSUE NO.2

ISSN No.:2321-7405

improved by fallowing alley cropping, green
manuring, crop rotation and agro forestry.
Vegetable being short duration crop and having
faster growth phases, the available organic
matter needs to be properly composted.
Vermicomposting can be followed for quicker
usage of available organic matter in the soil and
improving the soil moisture holding capacity.

recommended for contingency crop-planning in
an eventuality of late monsoon rains. Varieties
having good root system and capacity to recoup
after the alleviation of stress need to be selected.
Depending upon situation, it is recommended to
use short duration varieties.

Improved method of seedling production:
Improved method of seedling production such
as Protray grown seedling using coco peat,
nylon net protection and bio-fertilizers/biopesticide inoculation at nursery stage has good
potential for obtaining sturdy, uniform and
healthy seedlings. These seedlings when
transplanted in the main-field will establish
better with less root damage and fare better in
overcoming biotic and abiotic stresses
particularly during water stress conditions.

Application of foliar nutrition
The foliar application of nutrients during water
stress conditions helps in the better growth by
quick absorption of nutrients. The spraying of K
and Ca induces drought tolerance in vegetable
crops. Spraying of micronutrients and
secondary nutrients improves crop yields and
quality.

Use of Drip irrigation

Adoption of soil and moisture conservation
techniques:

Drip irrigation has proved its superiority over
other conventional method of irrigation, in
horticulture due to precise and direct
application of water in root zone. A considerable
saving in water, increased growth, development
and yields of fruits and vegetables and control of
weeds, saving in labour under drip irrigation are
the added advantages. Drip irrigation can be
adopted in fruit crops and also to all vegetable
crops including closed spaced crops like onions
and beans. The saving in water is to the tune of
30-50 % depending on the crop and season.
Generally inline drip laterals having emitting
point spaced at 30cm distance and emitting at
the rate of 2LPH is selected for vegetable crops.
In crops like chilli, brinjal, cauliflower and okra,
paired row planting is practiced and one drip
lateral is used for two crop rows.

Contour cultivation, contour trip cropping,
mixed Cropping, tillage, mulching, zero tillage,
are some of the agronomical measures for the
in-situ soil moisture conservation. Mechanical
measures like contour bunding, graded
bunding, bench terracing, vertical mulching etc.
also need to be followed for effective soil and
moisture conservation in dry lands. Another
technology for efficient utilization of runoff is
water
harvesting
recycling.
Rainwater
harvesting includes collecting runoff water into
dug out ponds or tanks in small depressions,
gullies and into storage dams of earth or
masonry structures. Rain water harvesting is
possible in areas having rainfall as little as 500
to 800 mm. Depending on the rainfall and soil
characteristics, 10-50 % of the runoff can be
collected in farm pond. Surface run off thus
collected in a farm pond can be used to provide
protective irrigation in the period of prolonged
dry spell.

Use of micro sprinkler irrigation
Depending upon situation and availability of
water, this technology can be used for fruits and
vegetable
crops.
The
cost
of
initial
establishment is lower compared to drip system.
Further in summer the sprinkling of water helps
in reducing the microclimate temperature and
increasing the humidity, thereby improving the
growth and yield of the crop. The water saved is
to the tune of 20 to 30 per cent.

Enhancing soil organic matter content
Constant efforts must be made to improve the
soil organic carbon. Incorporation of crop
residues and farm yard manure to soil improves
the organic matter status, improves soil
structure and soil moisture storage capacity.
Organic matter content of the soil can also be
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AGRICULTURE

Applications of FISH and GISH
G. Kavitha
ANGRAU

vitro culture. In a karyotype analysis of
somaclonal
variants
of
A.
tuberosum
(2n=4X=32). the chromosomal positions of
rRNA genes were physically mapped.
Detection of alien chromatin: In plant
breeding programme, alien chrpmosome,
chromosome segments, and genes can be
identified and Characterized by FISH and GISH.
They can be visualized and counted in wide
hybrids and amphidiploids, not only in high
quality metaphase spreads, but also within
interphase nuclei.
Detection
of
chromosomal
aberration: FISH can provide a rapid and
accurate identification for the most common
autosomal trisomics and sex chromosome
abnormalities. In many polyploid species, there
are intergenomic translocations, which are
clearly shown by GISH. GISH has detected
translocations in fusion hybrids between
Nicotiana
plumbaginifolia
and
gamma
irradiated Petunia hybrida protoplasts
Chromosome
organization
at
interphase
nuclei:
Simultaneous
visualization of total genomic and highly
repeated DNA as probes is also useful for
investigating chromosome organization in the
interphase nucleus orientation of telomeres and
centromeres, spatial location of individual
chromosomes, and the relationship between
chromatin decondensation and gene expression.
Chromosome specific painting in
plants: FISH had been used to analyse the
structure of rye B chromosome. GISH
demonstrated high level of similarity between A
and B chromosomes of rye. Accurate
identification of individual chromosomes Secale
montanum
Guss
was
achieved
using
simultaneous or successive FISH and Cbanding.

Chromosome mapping: FISH has been
utilized in many plants to identify chromosome
accurately, using species specific repetitive
sequences, ribosomal genes and even unique
sequences.
Genome
Analysis:
GISH
permits
characterization
of
the
genome
and
chromosome of hybrid plants, allopolyploid
species and recombinant inbreeding lines. Thus
the ancestry of hybrid and polyploid species can
be elucidated. Multiclolour FISH (mFISH) using
total genomic DNA probes is a promising
approach for simultaneously discriminating
each genome in natural or artificial
amphidiploids. Multicolour in situ hybridization
has been used to distinguish three genomes in
hexaploid wheat
Phylogenetic Relationship: GISH offers
new opportunities in phylogenetic and
taxonomic studies for determining and testing
genomic relationship of wild and cultivated
plant species.
Lee et al classified 11 diploid species of
Allium into 5 types, A to E based on the
chromosomal localization and distribution
patterns of the 5S rRNA genes by means of
FISH.
Analysis of somaclonal variations:
Somaclonal variations arising in tissue culture
have been looked upon as a novel source of
genetic variation for crop improvement. Tissue
culture phases may impose stress, and induce
instability (chromosome breakage and the DNA
transposition) leading to karyotyping changes.
Analysis of genetic variation in the regenerated
plants is necessary for identification and
utilization of the proper somaclonal variation
for crop improvement. Examination of the
chromosomal distribution of 5S and 18S-26S
rRNA is useful in identifying the types of
genomic changes that might occur during in
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Liquid Fertilizers:
Advantages and Methods of Application
Dr. Sahaja Deva
Subject Matter Specialist (Crop Production) Krishi Vigyan Kendra, Darsi

Introduction:
Liquid fertilizers are those which are available
in liquid form. There are many advantages of
liquid fertilizers over solid fertilizers. Now-adays liquid fertilizers are gaining more
importance. It can be applied as basal
application or as top dressing. It can be applied
as broadcasting or in lines before sowing or side
dressing in between the crop season. While
spraying, crop will absorb nutrients very quickly
so that they are easily available to plants. But
duration of liquid fertilizers is very less so it cant
be available to remaining growth period of crop.
It is highly beneficial if sprayed when observed
any nutrient deficiency in crop. In every drop
there will be equal amount of nutrients.
Whereas, in solid fertilizers there is ununiformiy
of nutrients. Liquid fertilizers are highly mobile
so plants can absorb very quickly.

•
•
•
•
•
•
•
•
•

Disadvantages:
•

Advantages of liquid biofertilizers:
•
•
•
•
•
•
•
•
•
•
•

•
•

They can be stored for 12-24 months.
Bacterial population will be higher upto
validity period.
There will be no contamination with other
bacteria
It can be used easily in large area in less
time
Bacteria can easily adapt with the root zone
microclimate and multiply very fastly and
increase population.
Bacteria can tolerate high temperatures and
any other environmental constraints.
Crop growth and yield will be higher by
using liquid fertilizers.
This liquid fertilizers plays primary role in
supplying nutrients to crops in organic
farming
Liquid fertilizers wont spoil quickly
Ease in applicationand handling of
equipments used for spraying
Solid fertilizers cannot be applied uniformly

VOLUME NO. 15, ISSUE NO.2

but liquid fertilizers can be applied
uniformly
This can be applied before and in between
the cropping season and in different stages
of crop
They can blend easily with water and
pesticides
Can be used in wet and windy climate also
It can be applied at exact place
It has antifreezing properties
It wont leave any patches on plants due to
wind
No need to dispose waste bottles
Dee to low salt content seed and cell wont
damage so can be applied near to seed
Suitable under drip irrigation

•

Equipments used for spraying of liquid
fertilizers are costly
Liquid fertilizers will evaporate very quickly
If not used in proper way or proper method
there is a chance of damage to crop
Need frequent applications as it evaporates
very quickly

Rhizobium
•

Rhizobium fixes 40-250 kg N/ha/yr in
pulses

Azospirillum:
•
•
•

•
•
7

It fixes 20-40 kg Nitrogen in millets,
oilseeds, cereals and cotton
It saves 25-30% nitrogen
Produces hormones, vitamins, nicotin acid,
IAA, Gibberellic acid which inturn enhances
germination, early emergence, crop growth
and root development and gives green
colour to plants
It improves phosphorus and potassium use
efficiency by crops
Increases protein content in fruits,
November, 2018
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Precautions while using biofertilizer:

plumpness and succulence of fruits

•

Azotobacter:
•

It can be used in all crops except pulses
mainly cotton and vegetables
It has anitifungal properties

•

•
•

Acetobacter:
•

It fixes 30 kg N/ha/yr in sugarcane,
sweetpotato and sorghum
It improves 10-12 t yield per acre and 1015% sugar content in sugarcane

•

•

References:
www.agriinfo.in/default.aspx?page=topic&superid
=1&topicid=365
msue.anr.msu.edu/news/pros_and_cons_of_gran
ular_and_liquid_fertilizers
homeguides.sfgate.com/granular-vs-liquidfertilizers-plants-41903.html

Method of application:
1.

2.
3.

4.

4.

Keep bottles of biofertilizer away from
direct sunlight. Keep in dry and cool place
Purchase only if batch number, expiry date,
date of manufacture and crop to which it
can be used are available
Keep away from chemical pesticides and
don’t mix with any chemicals
Don’t make holes to bottles and don’t
purchase after expiry date

Seed treatment: Mix 5-6 ml of liquid
biofertilizer in 10% sugar or jiggery syrup
and apply it to one kg seed. Keep it under
shade for 10 min and used for sowing
Seedling dip: Mix 300-500 ml of each
biofertilizer in 70 lit of water. Keep
seedlings for 10 min and then transplant.
Broadcasting: Mix 300-500 ml of each
liquid biofertilizer with 10 lit of water and
100-200 kilos organic manure or
vermicompost or neemcake and apply in
the field
Drip method: Pour 300-500 ml of each
biofertilizer in drip tank and apply 1 week
after sowing

FOOD SCIENCE AND NUTRITION

Role of Functional Lipids on Health
Sneha Shigihalli
Ph D Scholar Department of Food Science and Nutrition UAS, GKVK, Bengaluru.

chronic disease beyond
functions (Moreau, 2011).

There is an increasing incidence of life-style
related diseases such as obesity, hyperlipidemia,
hypertension, obesity and cancer worldwide. It
is also noted that quantity and quality of dietary
lipids could be important modulators associated
with the morbidity and mortality of these
diseases. There have been recent developments
with regard to functional lipids to promote
health and prevent diseases.
Functional lipids, one can informally define
them as a subset of functional foods, which are
considered to be similar in appearance to
conventional foods consumed as part of a usual
diet, but they have been demonstrated to have
physiological benefits and/or reduce the risk of
November, 2018

basic

nutritional

Components of functional lipids
The following are considered as functional
lipids: omega-3 fatty acids (alpha-linolenic acid
(ALA),
eicosapentaenoic
acid
(EPA),
docosahexaenoic acid (DHA)), omega-6 fatty
acids(gamma linoleic acid (GLA), and linoleic
acid (LA)), conjugated linoleic acid (CLA),
medium
chain
triglyceride
oils,
and
phytosterols.

8
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increasing all over the world. According to
WHO, depression affects 121 million people
worldwide and is considered as the fourth
largest contributor to global burden of disease
(WHO, 2011). The first trial of EPA (purified
ethyl eicosapentaenoate at a dose 4 g daily)
showed marked benefits in treating depression.
After 9 months of treatment, symptoms such as
low esteem, insomnia, sadness, inner tension,
poor
appetite,
suicidal
thoughts
had
disappeared altogether.

Dietary sources of Functional Lipids
Functional
Dietary sources
lipids
Omega-3 fatty Fatty fish such as Mackerel, sardine, tuna
acid
and micro algae
Omega-6 fatty Vegetable oil, salad dressing, nuts
acid
Cojugated
Milk, Meat, grass fed ruminants, egg yolk,
linoleic acid
fish, fresh ground beef, butter fat, plain
yogurt, cheddar cheese

Atopic dermatitis

Role of functional lipids on health
Obesity

Atopic dermatitis (AD) is a chronic itchy,
inflammatory skin disease which may be due to
a partial enzymatic defect in delta-6 desaturase
and is characterized by the symptoms like
itching and dryness, redness, swelling, flaking,
blistering,
cracking,
bleeding
or
skin
discolouration. There are studies, which suggest
that the ω-6 fatty acid GLA is effective for the
treatment of atopic dermatitis. Areview
identified by 12 trials of oral or topical borage oil
for the treatment of atopic dermatitis and one
preventive trial and the majority of studies
showed at least a small degree of efficacy and
can be used as an alternative treatment.

Obesity and overweight are increasing in
epidemic proportions throughout the developed
and developing world and are one of the most
important growing threats to the health of
populations. Many studies investigating the
effects of functional lipids on weight loss show
impressive results. Addition of ω-3 PUFA to a
very low caloriediet (VLCD) resulted in greater
weight and hipcircumference losses, and a
greater increase in fatty acid oxidationand in
ketogenesisin
twenty
severelyobese
womencompared
to
control
group
undergoingthe VLCD only. Fish oil improved
satietyin overweight and obese volunteers.
Inyoung overweight subjects, 8 weeks of a
calorie-restricted dietthat included fish or
supplemental fish oil resulted in a greater
reduction of adipose tissue and of weight than in
the calorie-restricted control group.

Bone health
Bone is a living tissue which is constantly
renewed and bone health plays a very important
role in providing mobility and protection from
falls and injury. Long chain PUFA have been
found to be beneficial as they play an important
role in bone metabolism and in bone health.
Omega-3 fatty acids have been shown to
enhance the activity of osteoblasts and to inhibit
the activity of osteoclasts

Plasma lipid concentrations
The plasma lipid profile is a very important
factor that has to be taken into account while
considering dietary fat and quality. Studies
suggest the beneficial effects of long-chain ω-3
PUFA in preventing sudden death following
myocardial infarction, and that they may even
be superior to statins in secondary prevention.
Omega-3 fatty acids co-administered with
statins have synergistic and additive effects on
plasma lipids.

Alzheimer’s disease
Alzheimer’s
disease
is
a
progressive
neurodegenerative
disorder
which
is
characterized clinically by the formation of
amyloid plaque in the brain and nerve cell
degeneration. Data from a cross sectional study
among 1613 subjects aged 45 to 70 years showed
that dietary consumption of marine ω-3 PUFA
(EPA and DHA) was inversely related to the risk
of impaired overall cognitive function (memory
function, cognitive flexibility) and speed of
cognitive process.

Depression
Depression is a condition in which the patient
experiences a variety of symptoms such as
feeling of worthlessness, helplessness or
hopelessness, fatigue and even suicidal
thoughts, and is a cause of concern which is

VOLUME NO. 15, ISSUE NO.2
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Conclusion

fully elucidate the doses, dietary intake and the
efficacy and mechanisms of various functional
lipids.

Functional
lipids
are
healthy
dietary
components with the potential for influencing
human health, lowering risk of diseases and
improving quality of life. The health benefits
could include reduced susceptibility to heart
disease, obesity, depression, Alzheimer’s
disease, Parkinson’s disease and atopic
dermatitis. They have been proved to be
effective and are easily available and economical
to include in the food chain/diet. Nevertheless,
more studies are required to investigate and

5.
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AGRONOMY

Soil Nutrients in Cereals +
Pulse Intercropping System
A. Rajeshkumar and N. Ashokkumar
Department of Agronomy, Department of Nematology, Tamil Nadu Agricultural University,
Coimbatore - 641003.

Introduction

application, on the other hand, depends on the
pattern of growth of crops in intercropping. In
order to design an effective fertilizer scheme one
needs to know the amounts of nutrients which a
given component crop requires and is able to
extract from the soil. But crops differ widely in
nutrient requirements and so a given fertility
level of a soil may lead to varied crop response
in intercropping. Total nutrient removal under
intercropping systems would be a good place to
start when estimating and determining fertilizer
practices for such systems. The rate of nutrient
uptake varies with component crops as well as
with plant age, and the period of maximum
nutrient demand of one component crop may
not necessarily coincide with that of the other.
And also, within the same component crop, the
uptake curves for nutrients may be different.
Sole crop on nutrient requirements and
accumulation patterns are probably directly
applicable to the less intensive forms of
intercropping, namely: sequential, strip and, in
certain circumstances, relay intercropping.
Greater nutrient uptake by intercropping has
been reported for N, P, K, Ca and Mg. Therefore,
it seems inevitable that intercropping systems
remove more nutrients than comparable sole
crops. This leads to more rapid depletion of
natural soil fertility or the need for higher

Intercropping is a traditional practice in many
parts of Africa, Asia, and Latin America. Maize
is a staple food crop in many tropical countries.
Farmers have traditionally produced their maize
under various intercropping systems with other
crops, notably pulses. Beans are the
predominant pulses grown with maize in many
parts of Africa and Latin America. It is
important to remember that traditionally these
systems operated virtually without the
application of artificial fertilizer. One of the
problems is that fertilizer technology, expensive
though it is, has been developed for
monoculture systems of the developed world
but fertilizer research in intercropping systems
has been limited. Consequently there are
practically no fertilizer recommendations under
such cropping systems. Intercropping is a
cropping system that has been described as the
simultaneous growing of two or more crops in
the same field during the same growing season
with definite row pattern (Rana, 2015).

Nutrient uptake and requirement
The amounts of fertilizers recommended for
application depend largely on the total nutrient
requirement of the crop and how much is
supplied by the soil. The time of fertilizer
November, 2018
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nitrogen required of cereal crop; the amount
may be of 20 kg/ha by legumes. Application of
higher dose of nitrogen to the cereal + legume
intercropping system not only reduces the
nitrogen fixation capacity of legumes, but also
growth of the legume is suppressed by
aggressive fast growth of cereals. With regards
to phosphorus and potassium, one eighth to one
fourth of the recommended dose of intercrop is
also added in addition to recommended dose of
base crops to meet the extra demand.

fertilizer application rates. In intercropping,
nutrient uptake by each component, attention
should be focussed on both nutrient
accumulation with time and mean rates of
nutrient uptake at a given time. This is
important because competition for a nutrient is
indicated only when there is a significant
difference between the uptake of that nutrient in
intercropping and in sole crops.

Nutrient availability
The level of availability of nutrients to plants,
whether present in the soil or added to it as
chemical fertilizers, is largely determined by the
soils through their mineral reserves, pH, organic
matter content, cation exchange capacity, base
saturation, sesquioxide content, permeability,
and moisture retention capacity. The amounts
of nutrients released to the crop will depend on
these soil features and their interaction.
Limitations to plant growth on most tropical
soils include poor exchange capacity, nutrient
deficiencies, excessive acidity, low organic
matter content, and inadequate release of
nitrogen, poor porosity and high soil
compaction impeding deep root development
and water percolation.

Contribution of Phosphorus by Mycorrhizae in
Intercropping
'Mycorrhizae' is a term that refers to a
mutualistic, symbiotic relationship formed
between fungi and living roots of higher plants.
The vesicular arbuscular mycorrhizae (VAM)
comprise the major type observed in crop
plants. They produce structures known as
vesicles and arbuscules, as well as hyphae and
spores. Arbuscules are intracellular, haustoria
like structures that develop by repeated,
dichotomous branching of hyphae. Vesicles are
sac-like, usually terminal swellings at the tip of
hyphae. The hyphae can be formed both within
the root and outside it. The transfer of mineral
nutrients from the soil to the host plant is
mediated by these hyphae.
Phosphorus is a notoriously immobile
nutrient in the soil, and is absorbed only when
growing roots come in contact with organic or
inorganic materials containing available forms
of the nutrient. The reduction in P uptake by
intercropped cowpea was a result of higher
competition by maize roots which were more
extensive and could forage for P more
effectively. The VAM increases the surface area
of the roots several-fold and so a plant in
association with VAM may compete more
favourably for P under intercropping systems.

Contribution of Nitrogen by Legumes in
Intercropping
Legumes have been known for decades to fix
nitrogen and enrich the soil. In intercropping
systems an indicated that legumes do not
benefit the associated crop in terms of nitrogen
from N2 fixation processes unless they decay. In
an intercrop of sorghum and mung bean, 18% of
the total N removed by sorghum was derived
from the fertilizer urea and 81.9% came from
the soil pool; the latter included 21.9% N
derived from current fixation by the legume.
The yield of wheat after sole crops of legume
was greater than after their mixture with
sorghum. The latter was, however, greater than
its yield after sole sorghum crops. This indicates
that not only did the legume partially supply N
to the cereal crop in intercropping but more N
was left for the next crop in rotation. In maizecowpea intercropping system where a current
intercropped maize crop did not benefit from
the associated cowpea crop. When the legume is
associated with a cereal crop in intercropping
system, legume supplement a portion of
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Conclusion
Intercropping is the predominant cropping
system for the smallholder subsistence farmer
and will probably remain so for many years to
come. Due to the fast rate of population growth
and limited farmland expansion, higher crop
productivity per unit area has become necessary
and so intercropping becomes even more
important and could even be of relevance to
large-scale agricultural producers also. Sole crop
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more and leave more N in the soil and those that
are more compatible with prevalent mycorrhizal
fungi (for P uptake) need to be identified for the
more competitive intercropping systems.

fertilizer recommendations are probably directly
applicable in the less intensive forms of
intercropping. In order to prevent rapid
depletion of nutrients under intensive
intercropping systems researchers are urged to
identify ways and methods in which nutrients
could be replenished each year. The role of
legumes in intercropping would be important
for balancing the nitrogen economy in marginal
areas for smallholder farmers. Under these
conditions legume genotypes that are able to fix

6.
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Fertilizers are an essential agricultural input for
increasing the crop productivity. Plant nutrients
are neither adequately available from soil
reserves nor can they be procured in sufficient
amount from alternative sources like organic
manures, crop residues or bio-fertilizers.
Therefore, fertilizer use must be increased to
supply the nutrients for increasing food grain
production needed to feed the growing
population at acceptable nutritional levels.
Today the major goal of sustainable agriculture
is to maintain production at levels necessary to
meet the increasing aspiration of an expanding
country population without degrading the
environment. Adequate and balanced supply is a
pre-requisite to optimum plant growth and
realizing potential crop yield. The main
governing
principle
of
any
nutrient
management strategy based on sound fertilizer
recommendation
for
sustainable
crop
production is to enhance the fertilizer use
efficiency by ensuring the maintenance of soil
fertility
without
any
compromise
on
environmental degradation.
Diagnosis of fertilizer requirementThe growth and the yield of crops depend upon
the ability of soil fertility. Several approaches
are employed for assessing the crop nutrient
requirements, some of which are as under:
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A. Soil testing/analysis
Soil testing is a better method than deficiency
symptom and plant & tissue analysis, because it
helps in determining the nutrient need of the
plant before the crop is planted. It is simpler
and less time consuming than other methods.
The main objectives of soil analysis are to assess
the nutrient status of soil and diagnostic
problems of salinity/sodicity. Soil tests measure
some fraction of total supply of nutrient and
indicate its available nutrient level that
determines the amount of fertilizer nutrients
required. The success or failure of the soil test
depends on securing a representative soil
sample, its subsequent handling and proper soil
test method. Soil tests values are of little use
unless properly calibrated against crop response
to applied fertilizers in field experiments.

B. Plant analysis
In case of plant analysis, collection and handling
of samples are more critical than soil analysis.
In addition to the sample being representative,
care must be taken in selecting correct plant
part, the growth stages of the crop and even the
time of the day and growing conditions. It is
useful tool for monitoring nutrient levels at
various growth stages and also helpful to
establish the deficiencies and toxic level of

12
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recommendations on optimum amounts of
fertilizer. These experiments include a range of
fertilizer treatments, sources of fertilizers and
its application at various plant growth stages.
Comparison of the results enable conclusion to
be reached on optimum rate and application
time of fertilizer. Each experiment gives definite
result for the field and crop on which is
conducted. By carrying out a series of
experiments, it is possible to establish the
variability in fertilizer requirements from field
to field and to correlate this variability with soil
properties and other features recorded at that
experimental site.

elements.

C. Interpretation of soil and plant analysis
Soil and plant analysis data are interpreted
using critical levels approach. Critical levels
have been established for different soil test
methods and for crops that refer to specific
growth stages and plant parts.

Developing fertilizer recommendations
Soils vary in their capacity to provide nutrients
to crops and crops differ in their requirements,
therefore, most soils cannot supply all essential
nutrients to crops. Fertilizers recommendations
are therefore, developed to quantify the amount
of nutrients for various crops which are to be
applied
through
fertilizers.
Fertilizer
recommendations are of two types: i) General
recommendation ii) Scientific site-specific
recommendation.

Crop removal of nutrients
The amount of nutrient removed in the
harvested crop varies very much between crops
and is closely related to yield level. It is
therefore, necessary to take nutrient removal
into account and in particular to ensure that
fertilizer recommendations maintain the
nutrient status of intensively cropped high
yielding soils.

General recommendations
The average values of crop response at several
typical locations of the area to graded doses of
fertilizers provide the basis for formulating
fertilizer recommendations. Crop response are
evaluated and interpreted on the basis of
economics, level of soil productivity, previous
cropping, soil texture and irrigation or rainfall.
Long-term studies are useful tool to get
additional information for rationalize the
recommendations.

Adjustment of fertilizer doses
Recommendation of fertilizers is not the same
for all crops. It varied from crop to crop. This
recommended level of fertilizer can be adjusted
at any location by keeping in view its cropping
history. Farm yard manure is most important
source of organic nutrients; therefore, reduce by
20 kg N ha-1 if well rotten farmyard manure has
been applied. The available phosphorus in the
soil can be determined by soil analysis and the
recommended dose can be adjusted. Further,
before applying the phosphorus, it should also
be considered that what amount was applied to
previous crop because of its residual effect on
the following crop. Apply potassium only after
soil test. Potassium is most important on light
textured soils, directly after exhausting crops.
Potassium is generally applied to sugarcane,
bananas, tomatoes and tobacco. Further, if aim
at high yields and growing two crops per year
apply potassium at least in one of the seasons.
Zinc is deficient in most of the rice growing
areas; therefore, 10-15 kg ha-1 zinc sulphate
should be applied to all rice varieties to get the
good crop yields. Zinc application has also
residual effect and it should be applied to wheat
crop only on soil test basis.

Site specific recommendations
Soil tests provide scientific basis of fertilizer
recommendations.
These
fertilizer
recommendations are related to fertility status
of soil of that particular location, soil type,
previous cropping, use of organic manures and
crop features such as variety and yield level.
Thus fertilizers recommendations are referred
to site specific recommendations. Soil test based
fertilizer recommendations are the most
efficient method of fertilizer recommendations
for crop production. It helps to avoid the
application of fertilizers on fertile soils, where
no responses to fertilizer application are
expected. Fertilizer such saved can be applied
on soils with poor fertility status where
substantial crop responses are expected. Series
of the field experiments were carried out on
experimental farms and farmers field on graded
doses of the experiments for the development of
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Conclusion

Considering the fact that about 40-50% of the
applied fertilizer nitrogen is lost by ammonia
volatilization,
leaching,
run-off
and
denitrification, development of more efficient
nitrogen fertilizers such as neem-coated urea
needs to be encouraged by providing price
incentive to the fertilizer manufacturers.
Customized soil and crop specific fertilizer
materials need to be developed for major
cropping and farming systems in different agroeco regions.

Fertilizer has been key input for achieving the
estimated foodgrain production goals of the
country. Since increase in foodgrain production
is possible only through the increased
productivity per unit land, an all out effort is
needed to increase the crop response to
fertilizers. Some of the suggested measures are
balanced and adequate N, P, K, S, Zn, B and Fe
(and any other deficient nutrient) fertilization,
Integrated Plant Nutrient Supply System
(IPNS), development of quality soil-test
facilities at district/block level, timely
availability of desired fertilizer materials,
availability of good quality seed of the
recommended crop varieties, implementation of
recommended
agronomic
practices
and
availability of low interest credit to the farmers.

7.
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Nutritional Profile and Health Benefits
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The
moth
bean
(Vigna
acontifolia) is an herbaceous Table: Nutritional Profile of Moth Beans (Per 100 gm)
creeping plant native to India and
Protein Fat Carbohydrate Energy Calcium Iron Zinc
Pakistan. These drought-resistant
(g)
(KJ)
(g)
(g)
(mg) (mg) (mg)
legumes are grown for human
consumption and for fodder, Moth
19.75 1.76
52.09
1291
154
7.90 1.92
especially since moth beans can Beans
thrive in a variety of soils. In fact,
people from the arid northern (Source: ninindia.org)
Indian state of Rajasthan depend
1. They Help Make Your Bones Strong:
on moth beans as one of their main sources of
Calcium is one of the many nutrients found
calories and protein. Being rich in protein, moth
in moth beans. There is also phosphorous in
beans are superb at building muscles and
moth beans, which is another nutrient vital
providing energy. They contain B vitamins, too,
for strengthening the bones, says studies.
which help in fueling the body. Moth beans also 2. They Boost Your Immune System:
yield good amounts of magnesium, calcium,
With the remarkable number of nutrients
potassium, phosphorous, manganese, iron,
found in moth beans, it’s no wonder why
copper, sodium and zinc.
their consumption can help make body
Aside from the fact that moth beans can be
more defended against disease-causing
consumed in a wide variety of ways, they also
bacteria, viruses and even fungi. What
offer an array of health benefits, courtesy of
makes moth beans particularly very good at
their impressive nutritional profile. Below are
making one more immune to a host of
some of the reasons why one should try to
health problems is its zinc content.
include moth beans in diet as often as one can:
3. They Help Reduce the Impact of
November, 2018

14

VOLUME NO.15, ISSUE NO.2

ISSN No.:2321-7405

Stress: Speaking of which, scientists say
that zinc works as an antioxidant that helps
control oxidative stress. This only means
that the regular consumption of moth beans
is perfect for people who have very busy
day-to-day lives. The inclusion of moth
beans and other zinc-containing foods in
the diet can help lessen the impact of stress
to the body.
They Build and Repair Muscles: Just
like so many other pulses out there, moth
beans are phenomenal sources of protein.
It’s common knowledge that protein is
important for building as well as repairing
muscles. Moth beans are especially
beneficial for vegetarians who have to
obtain their protein from food products that
are not from animals.
They Also Assist in Weight Reduction:
Being high in protein, moth beans are
perfect for individuals who want to become
slimmer. That’s because they help in
increasing muscle mass, which causes the
burning of a lot of calories all the time. Also,
protein is something that’s hard to digest,
and this helps make a person’s metabolic
rate accelerate.
They Increase Energy Levels: Moth
beans also contain B vitamins which are
necessary for the conversion of food into
fuel. Definitely, the addition of these pulses
in everyday diet is a wonderful idea most

4.

5.

6.

8.

7.

especially if ones daily activities are
strenuous. Combine with their stressreducing properties courtesy of their zinc
content, moth beans can keep one going.
They
Promote
Regular
Bowel
Movement: Lastly, moth beans help save
you from ending up constipated. It’s for the
fact that fiber is one of the many nutrients
they have. Needless to say, moth beans help
promote regularity and eliminate toxins in
the gut. Since they are loaded with fiber,
moth beans may also lower risk of high
blood pressure, high cholesterol and heart
disease.

Ways to use moth beans
As a common ingredient in many Indian
dishes, moth beans are typically eaten with rice
or roti, a type of flatbread eaten with curries or
vegetables. Moth beans are highly versatile
vegetables that can be incorporated in many
types of dishes, such as curries, a fried snack,
and idli as well.

References:
https://www.naturalpedia.com/moth-beanssources-health-benefits-nutrients-usesanconstituents-at-naturalpedia-com.html
https://www.healthbenefitstimes.com/mothbean/
http://www.healthybuilderz.com/health-benefitsmoth-beans/

AGRICULTURE EXTENSION

Analysis of Role of Krishi Vigyan Kendras (KVKs) in
Meeting the Mandated Objectives: Indian Scenario
Ashish M. Shendurse
Asst. Prof., S. D. Agricultural University, SKNagar-385506 (Gujarat)

Introduction

collaborative participation of scientists, subject
matter specialist, extension workers, farmers,
farm women and rural youth (Prasad and
Kushwaha, 2015). KVKs perform farm trials,
front line demonstration, vocational training
programmes, in-service training of grass root
level field functionaries etc. The main task of
KVK is to provide and improve the level of
knowledge of trainees about improved farm
practices (Gupta and Verma, 2013). KVK
trainings are also designed on the most

Krishi Vigyan Kendras (KVKs) in India plays an
important role in transfer of Agricultural
technology. They were evolved in the year 1974
by Indian Council of Agricultural Research
(ICAR), New Delhi to cater to the needs of the
farming communities (Ramannanavar and
Nagnur, 2016). Now a days KVK has become
information hub for the farmers (Chhodvadia et
al., 2016). KVK functions on the principles and
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et al., 2014). Prasad and Kushwaha (2015)
assessed the impact of training programmes of
KVK on socio-economic status of farm women.
It indicated that KVK imparts need based and
skill oriented vocational training which is
helpful for development of beneficiaries. The
beneficiaries had better and improved level of
socio-economic status than non-beneficiaries
farmers.

important needs of the clientele, their resources,
constraints and nature of eco-system (Bar et al.,
2014).

Analysis Of Role Of KVKs In India
Waman et al., (2012) conducted an
investigation in 10 KVKs under jurisdiction of
MPKV, Rahuri (Maharashtra) to access the
impact of front line demonstrations (FLD) on
the beneficiaries of KVKs. The results of study
revealed that FLDs have positive impact on the
beneficiaries in respect of change in their
cropping pattern, yield and productivity levels
of crops and overall gain was more. Jiyawan et
al. (2012) studied behavioural changes of
farmers through KVK in Pali, Rajasthan. It was
observed that a fair majority of respondents
(86.50%) were acquainted with KVK. Similarly,
79.5% of them were aware of the operational
area for each KVK. Many respondents (75.75%)
knew well about types of demonstrations and its
purpose. Farmers fair and vichar goshthis
(discussion forum) had also attracted attention
of 74.75% of respondents. In study, 42.00% of
respondents had favourable attitude, followed
by 41.33% least favourable and 16.67% most
favourable attitude towards activities of KVK.
Sridhar et al. (2013) verified percentage
change in income level of different trainees
before and after trainings. The study reveals
that Backyard poultry program is economically
viable and technically feasible to be handled at
village level and on an average there is 127.70%
increase in income whereas in Gardening
Training it was found that average income of the
trainee was increased by 2.55 times due to real
practical experience given at BCT-KVK,
Visakhapatnam. Similarly, the impact of KVK
Jodhpur, on knowledge level of farm women
was studied. Findings of the study showed that
majority of farm women (55.55%) had medium
knowledge level whereas 21.11% and 23.33 %
having low and high knowledge level,
respectively. It was also revealed that 77.77%
respondents showed that KVK made an impact
in villages where it functions (Gupta and Verma,
2013).
A study conducted with 240 tribal farmers
from KVK, Sunargarh, Keonjhar and Nuapda
district of Odisha revealed that satisfactory
developments have been made on technological
adoption, social and environmental aspects (Bar
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To find out the impact of KVKs on
dissemination of improved practices and
technologies, in terms of outreach, knowledge,
accessibility etc. a study was awarded by ICAR
to NILERD, an institute under NITI Aayog. The
study found that KVKs are playing a proactive
role in transferring new technology at field level
with beneficial impacts. It was observed that the
technologies adopted resulted in higher
productivity, enhanced incomes and reduction
of drudgery (Figure 1) (Suri, 2015).
Malabasari and Hiremath, (2016) studied
the effectiveness of training programmes
conducted by KVK Bagalkot on 494 trained and
untrained rural women. The data revealed that
majority of trained women had high level of
knowledge and adoption with respect to both
home science and agricultural technologies than
untrained women. Major constraints of trained
women were financial assistance, non
availability of raw materials, market facility, non
co-operation and lack of family encouragement.
Chhodvadia et al., (2016) recorded positive
changes in 16 villages adopted by KVK Amreli
during 2012-13 to 2014-15. An increase in extent
of awareness (69.64%) of new agricultural
16
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technology in farmers was also observed.
Introduction of new varieties (53.57%) and
reducing yield gap (26.79%), an increase in 25%
adoption and marketable farm produce resulted
in betterment of rural people.
An attempt was made by Nagaraj et al.
(2017) to analyze the impact and up-scaling of
technologies
disseminated
by
KVK,
Ramanagara. It was observed that a great
majority of the farmers (89%) could adopt the
jasmine budworm management practices
demonstrated by KVK resulting in increased
income of Jasmine growers to Rs.87654/- per
ha from Rs.46874/- per ha.

9.

Conclusion
KVKs are playing a pro-active role in
transferring new technology at field level and
with beneficial impacts, but a lot yet is to be
done. It is high time that KVKs are strengthened
and their mandated activities are reviewed from
time to time and expanded in the light of the
present day needs of rural India. Looking to the
existing knowledge gap amongst the KVK
personnel and farmers, it is suggested that KVK
personnel should visit the fields more frequently
and teach the farmers about various activities
carried out by KVK for their benefit. It is quite
encouraging to mention that majority of farmers
has positive attitude towards KVK and its
activities. But still there lies a scope to contact
the farmers having unfavorable attitude and to
enlighten them about the benefits of KVK.

Major Findings & Suggestions
1.

2.

3.

4.

5.

6.
7.

8.

KVKs are doing well in achieving their
outcomes. But, still a large section of
farming community is unaware of
technological developments in the field of
agriculture,
horticulture
&
animal
husbandry.
Women are key agents for sustainable
community development. The rural KVK
researchers’ needs to adopt a more critical
approach to the concept of women
empowerment.
The vocational training courses should
prepare the practicing farmers to adopt
modern technologies and the young
farmers/school drop-outs for scientific
farming or for self employment.
KVKs
needs
strengthen
training
programmes on vocational and income
generating
activities,
increase
in
production, productivity and regular
income for the development of tribal
farmers.
The Subject Matter Specialists (SMSs) play
an important role in improving the lives of
the farming community. Therefore, the
posts of SMSs should not remain vacant in
KVKs.
KVKs should cater to the needs of small and
marginal farmers with innovative mind
sets.
Many
farmers
are
doing
various
innovations which should be recognized.
There is a need that researches done at field
level should effectively reach to laboratories
for validation.
For improved operation, implementation
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and better outcomes, it's necessary to
develop KVKs as resource centres on farm
technologies; modernization of soil testing
labs; etc.
Every KVK should organize max. number of
FLDs for various categories of farming
communities.
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PLANT PATHOLOGY

Remote Sensing Importance Plant Pathology
Sudharani
Dept. of Plant Pathology UAHS, Shivamogga (577204)

Ektachrome
Aero
Infrared
(Camouflage
Detection Film) is superior as it can show the
difference between diseased and healthy patches
of plants in colour. The healthy foliage is highly
reflective to the infrared wavelengths and
appears red on this film whereas blighted or
diseased foliage has low infrared reflectance and
does not appear red in the photograph.

It is estimating an object/phenomenon without
being in physical contact with it or It is a
science/art that permits us to obtain
information about an object/a phenomenon
through analysis of data obtained through
sensory devices without being in physical
contact with that object.

It helps in
1.
2.
3.
4.

2. Satellite Imaging
Weather satellites

Assessment of disease over a vast area
To know the relationship of diseases and
environment
To know the origin and development of
epidemics
Quantitative assessment of the disease

Often cyclones create heavy clouds with rains
and an anti-cyclone creates a cloudless sky. All
these can be effectively monitored by weather
satellites. Sequential pictures show the
movement of these systems before they arrive in
an area. Therefore by monitoring epidemic
favouring systems using a satellite, the disease
occurrence on the field can be monitored. Ex:
The spread and deposition of stem rust
pathogen of wheat is influenced by definite
synoptic weather conditions called Indian stem
rust rules.

Remote sensing techniques
1.
2.

Aerial photography and
Satellite remote sensing

1. Aerial photography:
Aerial photography can detect objects on land
over a larger area. Colwell (1956) first used
remote sensing technique for monitoring stem
rust of wheat. He showed that panchromatic
colour
and
especially
infrared
aerial
photography could be used to detect rusts and
viral diseases of small grains and certain
diseases of citrus
The key to distinguish diseased and healthy
parts of a crop is to use appropriate film or filter
combinations. The main film types used are
panchromatic, infrared, normal colour and
colour infrared. The infrared films are preferred
because of their superior sensitivity to visible
light and to near infrared wavelengths of
radiation (700-900 mμ). The colour infrared or
November, 2018

Earth resources technology satellites (LANDSAT,
1972, USA)
LANDSAT covers the entire globe every 18 days
scanning the same area at a fixed time. The
scanned data is compared for any major
differences happened within 18 days.
Ex: Nagarajan utilized LANDSAT infrared
spectral bands 6 (0.7-0.8μm) and 7 (0.81.1μm) to differentiate healthy wheat crop of
India and severe yellow rust affected crop of
Pakistan.
Examples: Coconut root rot and wilt, black
18

VOLUME NO.15, ISSUE NO.2

ISSN No.:2321-7405

5.

stem rust of wheat, citrus canker

Advantages of Remote sensing
1.
2.
3.
4.

Reveals pattern of disease incidence,
intensity and development over large area
Data generated by remote sensing is
amenable to multidisciplinary approach
Gives synoptic view of large areas
Data generated is on a permanent scale and
is unbiased

6.
7.

Data acquisition is fast compared to
traditional methods and data analyzed is
effectively utilized
Satellite data (ERTS) obtains information of
an area periodically so that the information
can be updated.
It frequently poses questions for ground
investigators which cannot be generated by
ground parties
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nutrients available and raising CEC levels.
Different types of microbes are specialised to
different types of organic matter, between them
covering just about everything.

Key words: Micro-organism, soil fertility, plant
growth and eco-friendly
Introduction: As agricultural production
has intensified over the past few decades,
producers have become more and more
dependent on agrochemicals as a relatively
reliable method of crop protection, which
ultimately imparts economic stability to their
operations. In the past, agricultural practices
have failed to promote healthy populations of
microorganisms, limiting production yields and
threatening sustainability. Scientific research is
exploring new and exciting possibilities for the
restoration and promotion of healthy microbial
populations in the soil. As a result we have
become more aware of the importance of
microorganisms in such processes as soil
formation, plant nutrition, and the suppression
of plant pathogens, pests and weeds. soil microorganisms, are a very important element of
healthy soil. Importance of naturally occurring
populations
of
microorganisms
in
agroecosystems form the basis of this article.

Soil microbes recycle nutrients: Soil
microbes transform raw elements from one
chemical form to another and play a crucial role
in returning nutrients to their mineral forms,
which plants can take up again. This process is
known as mineralization. Important nutrients in
the soil are released by microbial activity are
Nitrogen, Phosphorus, Sulfur, Iron and others.
Soil microbes create humus: When the
soil microbes have broken down all they can,
what’s left is called humus, a dark brown jellylike substance that can remain unchanged in the
soil for potentially millennia. Humus helps the
soil retain moisture, and encourages the
formation of soil structure. Humus molecules
are covered in negatively charged sites that bind
to positively charged ions (cations) of plant

Soil microorganisms are responsible forSoil microbes break down organic
matter: Microorganisms play an important
role in the decomposition of organic matter.
They break the soil organic matter into a form
useful to plants. Fertile soils teem with
microorganisms, which directly contribute to
the biological fertility of that soil by making
VOLUME NO. 15, ISSUE NO.2
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production.
Soil
organisms
promote
plant
growth: Some soil microbes produce a variety
of substances that promote plant growth,
including auxins, gibberellins and antibiotics.
Degradation of pesticides and other
chemicals found in the soil.
Soil microbes control pests and
diseases:
Suppression
of
pathogenic
microorganisms that cause diseases. The
pathogens themselves are part of this group, but
are highly outnumbered by beneficial microbes.
The best known example of the use of soil
microbes in pest control is the commercial
production of the soil bacterium Bacillus
thuringiensis (Bt) to control caterpillar pests of
crops. Some strains of Bt are used to control
beetles and flies as well. Several strains of the
fungal genus Trichoderma have been developed
as biocontrol agents against fungal diseases of
plants, mainly root diseases. Various other
genera of fungi are used for the control of insect
pests.

nutrients,
thus
forming
an
important
component of a soil’s cation exchange capacity.
Humus is also suspected of suppressing plant
diseases.
Soil microbes create soil structure:
Some soil microbes secrete polysaccharides,
gums and glycoproteins, which glue soil
minerals together, forming the basis for soil
structure. Fungal hyphae and plant roots further
bind soil aggregates together. Good soil
structure is essential for feverable plant growth.
Soil microbes fix nitrogen: Agriculture
depends heavily on the ability of certain
microbes (mainly bacteria) to convert
atmospheric nitrogen (N2 gas) to ammonia
(NH3). Some live freely in the soil, while others
live in association or make symbiosis with plant
root nodules and fix atmospheric nitrogen in to
available form to plants ex. Rhizobium,
Azotobactor, Azospirillum, Azolla, BGA, etc. The
process of conversion is known as nitrogen
fixation. Biological nitrogen fixation contributes
about 60% of the nitrogen fixed on Earth. In
contrast, manufactured fertilisers contribute
25%. As the cost of energy continues to rise, so
too the cost of manufactured nitrogen fertilisers
will rise, so biological nitrogen fixation is likely
to have ever increasing importance in food
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INTRODUCTION

entomopathogenic fungi are being a major
component of an integrated approach that can
provide significant and selective insect control
because of their wide host range they are
potentially the most versatile biological control
agents.

Entomopathogenic fungi play an important role
in the regulation of insect populations.
Entomopathogenic fungi are those which are the
parasite to the insect host. Fungal epizootics are
common in some insect species, while others are
rarely affected. The stimulus for the idea of
using entomopathogens to manage pest insects
came largely from the silkworm disease studies.
The exploitation of biocontrol agents is
considered as a suitable alternative to the use of
chemical pesticides (Dhaliwal and Koul, 2007).
Among the various biocontrol agents,
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Beauveria bassiana
Initial investigation by Agostino Bassi di Lodion
the disease of silkworms (Bombyx mori) which
he called ‘white muscardine’ verified for the first
time that a fungus (Beauveria bassiana) can
cause diseases in insects. This observation led to
establishment of the concept of biological
20
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diamondback moth (Plutella xyllostella), the
Russian wheat aphid (Diuraphis noxia) and the
silver leaf whitefly (Bemisia argentifolii).
Among mites, susceptible species include the
spotted spider mite (Tetranychus urticae), the
European red mite (Panonychus ulmi), the
brown mite (Byrobia rubrioculus) and the apple
rust mite (Aculus schlectendali).

control of entomopathogens of various cash
crops. B. bassiana is a cosmopolitan fungi
found on infected insects in both temperate and
tropical regions. Habitats for B. bassiana range
from desert soils to forests and cultivated soils.
Hosts of B. bassiana from various insect
orders
Coleoptera

:

Lepidoptera

:

Heteroptera

:

Homoptera
Diptera

:
:

Lathrobium brunnipes, Calvia
quattuordecimguttata, Phytodectra
olivacea, Otiorhynchus sulcatus, Sitona
lineatus, S. sulcifrons, S. macularius, S.
hispidulus, Anthonomus pomorum,
Hylaster ater
Hepialus spp., Hypocrita jacobaea,
Cydia nigricans
Picromerus bidens, Anthocoris
nemorum
Eulecanium spp.
Leria serrate

Purpureocillium
Purpureocillium is a fungal genus in the
Ophiocordycipitaceae family. The genus now
contains 12 species with a representative species
Purpureocillium lilacinum, a common saprobic,
filamentous fungus. It has been isolated from a
wide range of habitats, including cultivated and
uncultivated soils, forests, grassland, deserts,
estuarine sediments and sewage sludge, and
insects. It has also been found in nematode
eggs, and occasionally from females of root-knot
and cyst nematodes. In addition, it has
frequently been detected in the rhizosphere of
many crops. P. lilacinum has shown promising
results for use as a biocontrol agent to control
the growth of destructive root-knot nematodes.

Metarhizium anisopliae,
Formerly known as Entomophthora anisopliae
(Basionym), is a fungus that grows naturally in
soils throughout the world and causes disease in
various insects by acting as a parasitoid. Ilya I.
Mechnikov named it after the insect species it
was originally isolated from the beetle Anisoplia
austriaca. It is a mitosporic fungus with asexual
reproduction, which was formerly classified in
the form class Hyphomycetes of the form
phylum Deuteromycota.

Hirsutella
Hirsutella is a genus of asexually reproducing
fungi in the Ophiocordycipitaceae family.
Originally described by French mycologist
Narcisse Theophile Patouillard in 1892, this
genus includes species that are pathogens of
insects, mites and nematodes. there is interest
in the use of these fungi as biological controls of
insect and nematode pests. The teleomorphs of
Hirsutella species belong to the genera
Ophiocordyceps and Torrubiella.

Lecanicillium lecanii
This fungus was first described in 1861 and has
a worldwide distribution. Insects are infected
when they come into contact with the sticky
fungal spores which then grow and invade the
body, thus the internal organs are consumed,
leading to their death. L. lecanii is used as a
biological pesticide for controlling insect pests
such as whitefly, thrips and aphidsetc.

Mode of Action and Host Reactions
Entomopathogenic fungi kill the host by a
variety of means, from starvation through
multiplication in the host, to production of
toxins. entomopathogenic fungi produce
extracellular enzymes and toxins. It also
produce a variety of chitinases and proteases,
which aid penetration of the host physical
defenses.
The main barrier to infection of insects by
entomopathogenic fungi is the cuticle. For the
majority of fungi, the route of infection is
directly through the cuticle, not after ingestion.
The fungus, therefore, needs enzymatic and/or

Isaria fumosorosea
Isaria fumosorosea is an entomopathogenic
fungus, formerly known as Paecilomyces
fumosoroseus. It shows promise as a biological
pesticide with an extensive host range. This
fungus has a wide host range that includes
insects in over twenty five different families and
many species of mite. Agricultural pest insects
which are susceptible to infection include the
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through spectacular epizootics, and it is
principally this property that has spurred
interest in the use of fungi for pest management.
The term ‘‘epizootic’’ is used to describe a
situation where the proportion of infected
individuals is high or at least higher than the
enzootic condition, i.e., the disease condition
that is usually of low prevalence and constantly
present in a host population (Tanada and Kaya,
1993). Prevalence is defined as the number or
proportion of infected individuals at a given
point in time. Natural epizootics caused by fungi
are an important factor in regulating pest insect
populations, often alleviating the need for other
interventions, such as application of chemical
pesticides.

physical means to penetrate this thick,
multilayered shell. The process of infection
starts with the spore contacting the cuticle of a
host.
Injection of entomopathogenic fungi
directly into the haemolymph can demonstrate
that the cuticle is a major barrier to infection.
However, the insect also has cellular and
humoral methods of defense against fungal
invasion.
For
example,
when
Entomophagaaulicae was injected into gypsy
moth larvae, a non-permissive host, there was
no evidence of restricted fungal growth, fungus
specific induction of plasma proteins, or
haemocyte encapsulation, but higher levels of
phenoloxidase and prophenoloxidase-activating
trypsin activity were found up to 96 hrpost
challenge. Bidochka and Hajek (1998) suggested
that surface components of protoplasts, such as
glycoproteins, may be implicated in activation of
Zymogenic trypsins in the insect, which in turn
activate the prophenoloxidase as a nonpermissive response.
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Epizootiology and its Role in suppressing pest
populations
Entomopathogenic fungi are well known for
their ability to rapidly decimate insect outbreaks
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Impact of Clay Mineralogy on Stabilization of Soil
Organic Carbon for Carbon Sequestration
Usha Kaushik
Department of soil science & agriculture chemistry, GKVK, UAS Bengaluru

sorption of carbon in soils are dependent on clay
mineralogy. Kaolinitic clays are 1:1 layer
structured alumino-silicates of low surface area
and cation exchange capacity (CEC). Smectites
are expandable 2:1 layer silicates that have high
permanent negative surface charge, a large
surface area and large CEC. Illitic clays are nonexpanding clay minerals that have CEC and
surface area smaller than smectites but higher
than kaolinites. Since different clay minerals
have different specific surface area, it is
expected that the clay mineral assemblage will
influence the capacity of soils to protect and
store organic carbon.

The three largest sinks of organic carbon on
earth are the rocks (70 million Gt of carbon),
marine sediments (3000 Gt) and soils (2500
Gt). Virtually all of this carbon is intimately
mixed with minerals. Stabilisation of soil
organic carbon (SOC) through the interaction of
organic carbon with soil minerals is an
important natural process that slows SOC
decomposition and reduces carbon dioxide
emission from soils.
The decomposition of soil organic carbon is
mainly controlled by microbial processes which
are directly or indirectly influenced by soil
moisture and temperature. Surface areas for
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Stabilization of organic
matter in soil

Table 1: Specific bonding mechanism of clay mineral and organic matte

Mechanisms
of
stabilization (Protection of
organic matter)
1. Chemical stabilization:
Through chemical or
physio-chemical
binding between SOM
and soil minerals SOM
associated with the
<20 μm is better
protected
against
decomposition.
2. Physical stabilization:
Stabilization of SOM
from
microbial
decomposition through occlusion within
macro
and
micro-aggregates
and
inaccessibility of substrate to microbes and
enzymes 50% of organic matter is protected
by this mechanism.
3. Biochemical stabilization: Protection as well
as stabilization of SOM from microbial
decomposition due to their complex
chemical
composition
falls
under
biochemical stabilization. (E.g. Recalcitrant
compounds
such
as
lignin
and
polyphenols). This complex chemical
composition can be an inherent property of
plant residue or be acquired during
decomposition.

of soil organic carbon (SOC) is mainly
controlled by microbial processes which are
directly or indirectly influenced by soil moisture
and temperature. Temperature could have a
more
significant
effect
on
the
SOC
decomposition than any other factor. The Q10
value, which describes the change in the rate of
SOC decomposition with each 10oC rise in
temperature, is commonly used to describe the
sensitivity
of
temperature
to
SOC
decomposition. It was found that the
mineralisation
of
OC
associated
with
montmorillonite clay mineral showed a higher
Q10 value at a low temperature (2 oC).
Contrarily, kaolinite dominated soils showed a
greater sensitivity (higher Q10 value) at an
intermediate temperature (22 oC).

Table 2: Bonding mechanism in different soil types
Mechanism

Relevant in soil types

Ligand
exchange

Acid soils, soils rich in
oxides,
more relevant in subsoils

Polyvalent
cation bridges
Weak
interactions
Complexation

Timescale/year
>100

Conclusion:
•
•

>100
All soils (Clear evidence
is missing)
Acid soils, calcareous
soils, heavy metals
contaminated soils

>100

•

>100

Effect of temperature on organic matter and clay
mineral interactions
Temperature has a prominent impact on the
organo-mineral interactions. The decomposition
VOLUME NO. 15, ISSUE NO.2
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The surface area as well as the sorption of
organic matter varies strongly between
different mineral phases.
Sorption of organic matter to mineral
surfaces reduces effectively the SSA due to
micropores, which suggests that these are
the preferred sorption sites.
Surface loadings in top soils receiving large
amounts of organic matter are larger than
those with smaller input, regardless of the
mineral composition. This suggests that the
potential of sub soils as a long-term sinks
for organic matter is larger than that of
topsoils.
Clay mineral type of soils is one of the
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•
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Introduction

pathogens, it is not produced in amounts
sufficient to overcome these pathogens and
instead is emerging as a signaling component of
the plant defense response. Endogenous ROS
production is also known to play important
roles in key developmental processes in various
phytopathogens, and the lack of fungal ROS
producing systems can affect virulence and
symbioses
between
fungi
and
plants.
Consequently, redox homeostasis is likely finely
regulated during fungal-plant interactions.
Whereas in Magnaporthe oryzae, ROSproducing NADPH oxidase (Nox) enzymes are
needed for the proper development of infection
structures and host penetration, NADPH also
provides the reducing power for enzymes
involved in antioxidation, specifically the
glutathione (GSH) and thioredoxin (TR)
systems, whose genes in M. oryzaeare expressed
in response to elevated NADPH levels. Thus,
NADPH production is central to ROS
metabolism and provides a link between ROS
production
during
infection-related
development,
and
ROS
neutralization
duringfungal-plant interactions.

Reactive oxygen species (ROS) play a major role
in pathogen-plant interactions: recognition of a
pathogen by the plant rapidly triggers the
oxidative burst, which is necessary for further
defense reactions. Plant pathogenic fungi are
characterized by their infection strategies either
biotrophs, necrotrophs, or hemibiotrophs.
During plant infection, both pathogenic and
beneficial fungi experience a host-derived
oxidative burst of reactive oxygen species
(ROS). This burst is part of the plant innate
immune response and must be lowered in order
to avoid triggering more robust plant defenses.
Besides overcoming plant-derived ROS, fungi
must also overcome ROS produced as a
byproduct of aerobic respiration. Common ROS
includes singlet oxygen (1O2−), superoxide
(O2●−), hydroxyl (OH●) and hydrogen peroxide
(H2O2). These ROS react readily with lipids,
DNA, proteins and other macromolecules,
leading to death and aging of the cell. ROS can
also react with oxides of nitrogen such as NO to
generate damaging reactive nitrogen species
(RNS) such as peroxynitrite. To eliminate ROS
(and RNS), fungal pathogens have developed
robust
antioxidation
systems
involving
superoxide dismutases (SODs), catalases,
peroxidases, glutathione and thioredoxin.
Interestingly, although ROS was thought to act
as a toxifying component in hosts against plant
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Role of ROS metabolism in fungal growth and
development
1.
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NADPH oxidase complexes: Oxidative
stress was thought to be a cost of metabolic
processes in aerobic organisms and
antioxidation systems arose to neutralize
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2.

these toxic byproducts. However, it is
known that many multicellular organisms
actively produce ROS via NADPHdependent
oxidase
(Nox)
enzyme
complexes. Nox enzymes produce ROS by
transferring electrons from NADPH to
molecular oxygen to produce superoxide
and other ROS. Plants also possess Nox
complexes known as respiratory burst
oxidase homologs (Rboh), with roles in
defense against pathogens, environmental
stress and mediating symbiotic nodulation.
Role of NOX complexes during plant
infection:
Fungal
ROS
generation
mediated by NoxA (Nox1) and NoxB (Nox2)
have important functions in fungal growth
and development, including infectionrelated development. In M. oryzae, a fungal
oxidative burst is necessary for infectionrelated development. In Botrytis cinerea, a
necrotrophic fungal pathogen that kills host
cells before colonization, there is a strong in
planta fungal oxidative burst at the hyphal
tips and around the penetrated cell wall that
correlates with virulence.

2.

Mechanism of plant-associated fungi to neutralize
host ROS.
1.

Plant innate immune system: Fungal
Nox complexes produce ROS for the
differentiation of plantinfecting structures,
but the host oxidative burst generates
superoxide around host infection sites that
must be neutralized. Plants have developed
finely-tuned innate immune responses to
detect the presence of pathogens via
pathogen associated molecular patterns
(PAMP) triggered Immunity (PTI) and
effector triggered immunity (ETI). Innate
immune
responses
include
callose
deposition, increased pathogenesis related
(PR) gene expression and oxidative bursts
producing
ROS.
Plants
recognize
extracellular motifs of microbes (flagella,
chitin, lipopolysaccharides, etc.) and this
leads to the rapid release of ROS during
PTI. Plant pathogens have developed
effector proteins to evade this first basal
line of defense. Consequently, plants have
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developed resistance (R) proteins that
detect effector targets or perturbations,
triggering ETI which is a more robust
version of PTI. ETI also results in an
oxidative burst that accompanies a type of
programmed cell death (PCD) known as the
hypersensitive response (HR).
Neutralizing the host oxidative burst:
Biotrophic fungi are considered as
symptom-causing fungi that feed off of
living hosts, whereas endophytes reside in
intimate contact with living host cells
without causing symptoms. Both must deal
with host ROS. In contrast, necrotrophic
fungi feed after first killing their host cells
and neutralizing host oxidative bursts—
which otherwise lead to programmed cell
death (PCD) in plants—may not be a
beneficial infection strategy for these
pathogens. Hemibiotrophs such as the rice
and wheat blast fungus M. oryzae colonize
living host cells and spread into
neighboring,
living
cells,
as
an
asymptomatic biotroph before switching to
necrotrophy. At least the early, biotrophic
growth phases of hemibiotrophs require
host defense suppression and ROS
neutralization.

Conclusion
Fungal Nox complexes are involved in fungal
differentiation
necessary
for
phytopathogenicity, while neutralizing host ROS
is emerging as a cardinal event in the
suppression of host defenses and the
establishment of disease.
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Rhizo-Microbiome and its Positive
Feedback on Plant Communities
Geetha Valliammai Meyyappan, Rajesh Ramasamy, Prithiva J. N.
Plants are surrounded by microbes whose cell
density is higher, when compared to plants. The
microbes have a profound effect on the whole
development of the plant system, in turn plants
will deposit its fixed carbon to the environment.
Organisms found in the rhizosphere include
bacteria,
fungi,
oomycetes,
nematodes,
protozoa, algae, viruses, archaea, and
arthropods (Raaijmakers et al., 2009). The
rhizodeposit from the plant decides the diversity
of the microbes surrounding the plant.
Rhizosphere organisms that have been well
studied for their beneficial effects on plant
growth and health are the nitrogen-fixing
bacteria, mycorrhizal fungi, plant growth
promoting rhizobacteria (PGPR), biocontrol
microorganisms, mycoparasitic fungi, and
protozoa.

Volatile compounds:
Volatiles are small portion of the metabolites
produced by plants and microbes. The volatiles
from both plants and microbes will react and
promote plant growth, enhance flavor and yield
of the crop.

Biosynthesis of antimicrobial compounds:
Antimicrobial compounds can be derived from
the secondary metabolism of microbes. The
commercial
biocontrol
products
includesphenazines, 2, 4-DAPG, pyoluteorin,
pyrrolnitrin, cyclic lipopeptide surfactants,
zwittermycin A, and bacteriocins(Berg and
Smalla, 2009).

Induced systemic resistance:
Non-pathogenic microbes can induce resistance
against a wide range of pathogens. It mainly
involves jasmonate pathway.

Positive feedback
Nitrogen metabolism:

Conclusion

Nitrogen is generally considered as one of the
major limiting nutrients in plant growth. The
genomic studies on microbes associated with
rhizosphere states that they plays an excellent
role in nitrogen metabolism. Nitrate is
converted into nitrite, which is further
converted to nitrogen oxides that in turn involve
in signaling pathways in plants.

The rhizosphere microbiome is a blend of
beneficial and pathogenic (plant, human)
microorganisms. The composition, relative
abundance, and spatiotemporal dynamics of
these members of the rhizosphere microbiome
will not only impact on plant growth but may
also affect human health. Soils represent highly
complex and heterogeneous environments,
which in turn affect plant physiology, root
exudation patterns, and concomitantly the
rhizosphere microbiome. A key soil factor in this
is pH. Hence, there is a major interest to
develop strategies that reshape the rhizosphere
microbiome in favor of microorganisms that
improve plant productivity and that prevent the
proliferation of plant and human pathogens.

Phosphorus solubilization:
Well-known isolates as phosphorus solubilizers
belong to Bacillus, Pseudomonas, or Penicillium
genera. Solubilization is due to the production
of organic acids. The diameter of the halo zone
indicates the phosphorus solubilizing nature of
the microbe.

Siderophore production:

References
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Good Forestry Practises of Gmelina arborea Roxb. ex
Sm.: A Potential Multipurpose Indigenous Fast
Growing Tree Species
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digestive power and improves memory.
Site factors: Trees grows very well in red
sandy loam and deep soil with the pH of 5 to 8
at an elevation of 0 to 1,200 m MSL with
temperature varies from 20 to 38 0C and rainfall
from 75 to 450 cm (Mayavel et al., 2014).
Silvicultural characteristics: It is light
demander, tolerant to excessive drought
condition, but moderately frost hardy and has
good capacity to recover in case of frost- injury.

Introduction: Gmelina arborea Roxb. ex Sm.
is fast growing multi-purpose tree species
belongs to Family Lamiaceae. It is commonly
known as Shewan, Gamhar, Gamari and
Shivane mara and popularly called as white
teak. Many tree planters considered Gmelina to
be a very promising species due to ease and
cheapness of establishment, rapid growth,
expectations of early returns and promising
wood characteristics, including high durability
good yield and quality of pulp. Therefore it is a
favourite species by forest departments, farmers
and industries due to the versatile utility and
highest economic returns.
Description: A deciduous tree close
relative of teak. It is an unarmed, unbutteressed
tree that attains a height of 18 m. Tree is leafless
during flowering period and flowers during
April to May. The bark of young trees is
brownish, grey-green and smooth. Fruit usually
contains 2-3 seeds rarely 4 -5 seeds (stones) or
pits surrounded by hard shell.
Uses: G. arborea wood is suitable for
general utility purposes, especially light
construction and structural works, apart from
general carpentry, packaging, carving, utility
furniture and decorative veneers with excellent
wood working properties. Additionally, the
wood has been used in light flooring, for musical
instruments, matches, particle boards, plywood,
pencils, pallets, as a minor timber in vehicle
bodies and ships. Further, its wood produces
good quality pulp. It is often used as firewood
and for charcoal. The wood ash and fruit yield
very persistent yellow dyes. The leaves of
Gmelina are used for rearing silkworms and as
fodder. (Grubben, 2004). Root of G. arborea
is an ingredient of the “Dasamula”. It promotes
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Propagation techniques:
Seed collection, processing and nursery
techniques
The mature fruits may fall from the tree
while they are still green. Best time for
collection of fruits is when they are still in green
or yellow in colour. Transport of fruits to the
processing site should be in open baskets or in
nets, not in plastic bags, as it starts decay in
anaerobic condition. Soaking the fruits in water
for 24 hours before depulping will facilitate the
process. After depulping, the fruits are spread
out on a wire-mesh tray and rinsed with water
to remove juice and pulp. Depulped, cleaned
and dried stones of Gmelina arborea are
successfully stored in sealed containers at 5° C
and 6-10 % moisture content.
Land
preparation
and
manure
application: The land is prepared before
plantation by way of removing the unwanted
herbs, shrubs and trees. It is better to do deep
ploughing to lose the land mass and allow to dry
the unwanted weeds. Pits are dug during the
month of May. The seedlings were planted
during the month of June-July in a pit of size
45×45×45 cm with a basal application of 5 kg of
FYM and 70 g of NPK complex fertilizer plus 10
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tractor is beneficial to remove the weeds as well
as loosening the soil especially in the black
cotton soil. This operation not only conditions
the soil but also avoids cracking associated with
the black cotton soil during the summer
months.
Irrigation practices: Weekly irrigation is
required in summer season and irrigation at
fortnightly interval is preferred in winter.
Irrigation is required in the initial two years of
the establishment of plants.
Pruning: Pruning is an important practice
in the cultivation of G. arborea in farm land,
pruning decides the growth, clear bole and
intercropping ability. Pruning of side branches
is usually carried out in every six months. The
pruned branches can be used as fire wood.
Thinning: Thinning is an important
practice to maximize the growth and enhance
the production of sawn log. The thinning begins
at 4-5 years of age for the woods that are used
for pulp production. The alternative trees in the
row are to be thinned.
Agroforestry practices: Growing of G.
arborea in agroforestry model is a commercial
practice in Tamil Nadu. Some of the
agroforestry
models
are Gmelina +
Groundnut, Gmelina + Water melon, Gmelina +
Pulses, Gmelina +Maize and Gmelina + Banana.
In Pudukkottai district of Tamil Nadu multi-tier
cropping system also has been followed with
Coconut + Gmelina + Banana + Pepper
(Mayavel et al., 2014). It has also been
planted as an ornamental, avenue and shade
tree in urban and peri-urban areas besides in
Coffee and Cocoa plantations. It is useful as a
firebreak, wind break and hedge. It has
potential for reforestation in dry forest regions.
Inter crops such as black gram, groundnut,
pepper etc can be cultivated up to 3-4 years.

g of borax.
Propagation by seeds: The seeds have
no dormancy period, and no pre-treatment is
required. However, soaking the seed in cold
water for 24-48 hours before sowing is
recommended. Seeds are sown directly in the
root trainer or in raised beds which is of 0.6 m
in height, 1m in width and convenient length.
The bed should be filled with sand up to height
of 0.5 m. The seeds are closely placed the bed in
a rows with a gap of 5cm. The beds are to be
watered twice in a day. Germination duration is
about twenty days. After germination, the
seedlings can be transplanted to containers.
Clonal propagation: Clonal propagation
method plays an important role for
multiplication of selected superior candidate
plus trees (CPTs). It is one of the most
convenient less expensive and successful
method. The cuttings are collected in the early
morning between 6 – 9 am and treated with 750
ppm Indole -3 Butyric Acid and the cuttings are
immediately planted in the root trainer filled
with the vermiculite. Rooting of cuttings is
observed in 15 – 25 days after planting. About 3
months old cuttings used for establishing in
clonal plantations. Growth is faster in case of
vegetative propagation usually done through
stumps and cuttings.
Plantation techniques: G. arborea can
be raised through direct sowing or transplanting
method. Under natural conditions germination
takes place in the rainy season soon after the fall
of fruits. Heat and moisture stimulate
germination. Dibbling and broadcasting on
prepared sites also gives satisfactory results.
Start of the rainy season is the best time for
planting. About 120 days old seedlings are used
for planting in the main field or 1.0-1.5 m tall
seedlings are transplanted in pits at the
beginning of rainy season. The seedlings are
planted with the spacing of 3×3m to 5×5m. The
optimum spacing recommended between plant
to plant is 4m × 4m. During early stage of
sapling, stacking is needed while planting (upto
6 months) since sapling may easily break by
wind or animals.
Intercultural
and
maintenance
practices: Plants raised in the field require two
weeding (1 or 2 weeding in the month of July
and September) around the pits especially in
rainy season. Cultivator ploughing through
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Conclusion
Gmelina arborea Roxb. ex Sm. (Gamhar,
Gamari,) is fast growing multi-purpose
indigenous tree species belongs to family
Lamiaceae. It is native to India and large parts
of South East Asian countries. In India it is
distributed in the majority of states viz., Kerala,
Karnataka, Tamil Nadu, Andhra Pradesh,
Maharashtra, Gujarat, Rajasthan, Madhya
Pradesh, Bihar, Uttar Pradesh, Chhattisgarh,
Orissa, West Bengal, Assam, Arunachal
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entitled “Population Genetics of Gmelina
arborea Roxb. ex Sm. in the Western Ghats of
India”.

Pradesh, Mizoram, Tripura and Meghalaya. G.
arborea wood is suitable for general utility
purposes mainly light construction, structural
works & general carpentry. It is popularly
known as “White Teak” and well adapted to
wider range of soil & humid climatic conditions.
Its wood is harvested at 4-5 years for pulp wood
& firewood. However for log production the
trees will be harvested at 10-12 years. Under
good management regime each tree yields about
1.5-2 t & its wood fetches
8,000/t in local
market.
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Principles of Seed Processing
Ravinder Kumar
Department of Seed Science and Technology, CCSHAU, Hisar, 125004

Introduction

Hence seed processing improves the
physical and physiological value of the seeds

The process of removal of dockage in a seed lot
and preparation of seed for marketing is called
seed processing. The price and quality of seed is
inversely related to dockage, which should not
exceed a maximum level permitted for different
crops for seed certification.
What do we want from our seeds:
Uniform and successful establishment.
What we do not want to see: Weedy
crops, diseased crops, and uneven maturity.

The heterogeneity occurs in a seed lot due to
following reasons:
1.

Variability in the soil for fertility, physical,
chemical and biological properties
2. Variability in management practices
(irrigation, application of nutrients etc.)
3. Variability in the ability of the seedling for
utilizing the inputs
4. Variability in pest and disease infestation
5. The position of pod or fruit in a plant or the
position of seed in a pod.
Principles of seed processing: The
processing operation carried out based on the
principle of physical differences found in seed
lot.

Objective of seed processing:
•
•
•
•

Removal of excess moisture from seeds
Genetic Purity, Physical purity, Freedom
from pest
Removal of impurities, immature seeds,
plant materials (dockages), mechanically
damaged seed
Enhance storability

The ultimate aim of seed processing is to improve
the Real Value / Planting Value of seeds i.e.
Real Value / Planting Value of seed=
Purity % XGer min ation%
100
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Physical difference

Suitable machinery

Seed size – varied from small to
bold
Density- ill filled, immature to well
mature, light weight to dense seeds

Air screen cleaner
cum grader
Specific gravity
separator
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Physical difference

•
•
•
•
•
•
•
•
•

Suitable machinery

Shape – round to oval and different Spiral separator
shapes
Surface texture – smooth to
wrinkled and rough

Roll mill/dodder mill

Colour of the seed – light color to
dark color

Electronic color
sorter

Affinity to Liquid

Magnetic separator

The conductivity of seed – low to
Electronic separator
high
Seed vigour- Size of plumule inside Soft x-ray sorters
the seed, internal status of the
seeds like hollowness, insect
infestation, impact damage or seed
health

Pre-cleaning
Conditioning
Cleaning
Separating or Upgrading
Treating (Drying)
Weighting
Bagging
Storage or Shipping
The flow chart illustrating the types of
materials removed from harvested produce
during processing.

Requirement in seed processing
•
•
•
•

There should be complete separation
There should be minimum seed loss
Upgrading should be possible for any
particular quality
There should have more efficiency

Receiving The field run produce after
threshing is received in the processing plant.

Types of materials removed during seed
processing
1.
2.
3.
4.
5.
6.
7.
8.

Inert materials
Common weed seeds
Noxious weed seeds
Deteriorated seeds
Damaged seeds
Other crop seeds
Other variety seeds
Off-size seeds

Sequence of operation in seed
processing
Sequence of operations are
based on characteristics of
seed such as shape, size, weight, length, surface
structure, colour and moisture content. Because
each crop seed possesses individually seed
structure. Therefore, sequence of operation will
be applied proper equipments. However, It is
also involved stages following as
•
•

Seed movement /basic steps in seed
processing plant

Reference:
http://agritech.tnau.ac.in/seed_certification/seed
%20processing-importance.html

Drying
Receiving
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Monitoring of Species Complex of Rice Stem Borer
R. Kirankumar1 and D. Shreedhara2
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Professor of (Entomology); 2Genetics and Plant Breeding
Agricultural Research Station, Gangavathi-

parameter is a needful requirement (Patel and
Shekh, 2006)

Introduction: Rice, Oryza sativa is most
important staple food cereal crop of our country
cultivated mainly in irrigated tract of different
agro-climatic zones. In Karnataka particularly in
TBP area rice grown as a major crop cultivated
with an area of 3.5 lakh ha with an annual
production of 16.8 lakh tones. The reduction in
total yield loss in rice is due to crop affected by
more than100 insect pests. Out of which 10-12
insects constitutes an economic threat to rice
cultivation. The rice stemborers occupy the
major status and cause significant damage to
the rice in almost all the seasons through out the
rice growing stages. As many as eight different
species of stemborers viz., white stemborer,
striped stemborer, dark headed borer, pink
borer and yellow stemborer etc. of rice cause
considerable damage. Among them the yellow
stemborer Scirpophaga incertulas (walker)
itself is more prevalent in this region. If any one
of the species occur on rice crop it shows
common damaging symptom of deadheart at
vegetative stage and white ear head when they
attack after panicle emergence stage. It is very
difficult to determine the species by observing
through the damage symptom. Hence present
invesigation was under taken to identify and
monitor the different species of stemborer
prevalent in this region which are known to be
significant importance in Asia (Hattori, 1971).
Among these stemborers YSB yellow stemborer
Scirphophaga incertulas(Walker) has been
found to be important and most predominant
species. YSB alone cause significant yield loss in
paddy during September to February and
November to March. The extent of damage
caused by yellow stemborer in India is reported
to ranging from 3-9 percent (Gosh, 1962;
Senapati and Panda, 1998) for developing any
suitable package of practice for a specific agroecosystem.
Information
on
abundance,
distribution and stage of crop at which pest
infestation notice in relation to meterological
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Table 1: Monitoring of species complex of stemborer
Crop stages

Tillering
Maximum
tillering
Heading

Percent population of stemborer
damage
Dry season Dry season Dry season
2014
-2015
-2016
Yellow
Yellow
Yellow
stemborer
stemborer
stemborer
9.77
11.11
10.40
4.35
04.49
05.20
7.34

11.49

11.60

Materials and method: The stemborers
are the major insect pests associated with rice
cultivation in TBP area. The experiment was
conducted during dry seasons of 2014, 2015 and
2016 by taking rice variety Gangavathi sona in
1000 sq.mt area. Package of practices followed
as per the recommendation fixed for dry season
crop of TBP area (Anon., 2010) was followed to
raise a good crop. As many as one hundred hills
randomly
selected
across
the
whole
experimental plot at tillering and maximum
tillering stage for dead heart and panicle
initiation stage for white earhead during the
crop season (Prakash A and Rao. J 1998). And
each of the affected tiller is dissected to identify
the stemborer species based on the
characterstics of larva/pupa or adult emerging
from the pupae after rearing them in the
laboratory.
Results and discussion: It was observed
from the study that the stemborer i.e.,
Scirpophaga incertulas (walker) was found to
be dominant over other species. The yellow
stemborer alone cause damage (4.35-9.77% in
2014, 4.49- 11.49% in 2015 and 5.20-11.60% in
2016). It was clear from the study that the
population of yellow stem borer was more at
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tillering and panicle emergence stage (9.77 and
7.34 % in 2014, 11.11 and 11.49% in 2015 and
10.40 and 11.60% in 2016) rather than
maximum tillering stage recorded lower
population of yellow stemborer damage (4.35%
in 2014, 4.49% in 2015 and 5.20% in 2016).
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Xeriscaping: A Landscaping Saves Water
Veluru Bhargav
Ph.D. Scholar, Division of Floriculture and Medicinal Crops, ICAR-IIHR, Hessaraghatta Lake Post,
Bengaluru, Karnataka- 560089.

Xeriscaping is a “quality landscaping that
conserves water and protects the environment.”
It must be a quality design that balances the
lawn area, shrub and flower plantings, and the
hardscape i.e., decks, patios and sidewalks. The
term is pronounced “zair-i-scape” and means
“water
conservation
through
creative
landscaping.” It combines the Greek word
“xeros” meaning dry, and “scape” denoting a
view (Welsh, 2005). However, do not let the
Greek derivative conjure up images of a dry,
desert-like, “landscape.” In fact, a well-planned
Xeriscape can be attractive, colorful and very
rewarding.

2.
3.
4.

landscaping can be quite spectacularly
colourful, and even lush. Limited areas of
more watered landscape are completely
consistent with wise water use.
Not just rocks and gravel: There are many
wonderful choices other than rock for the
xeric portions of Xeriscape designs.
Not a monoculture of spiny plants: It also
includes trees, shrubs, climbers, annuals
and turfgrasses.
Not necessarily a lawn less cultivation:
“Less-lawn landscaping,” rather than
“Lawn-less landscaping” is an appropriate
statement.

Why Xeriscape?

Principles of xeriscaping:

1.

The concept of xeriscaping involves seven
principles which are collectively called
xeriscaping:

2.
3.
4.

Save water - It uses 25-75% less water than
traditional landscape designs.
Save resources – It requires less watering,
mowing, fertilizing, etc.
Save time – It requires little maintenance
when compared to traditional landscapes.
Save money – It result in lower water bills
and maintenance costs than the traditional
landscapes.

•
•
•
•
•
•
•

Misconceptions in xeriscaping:
1.

Not a ‘zero scaping’: Even though dry-only
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Proper planning and design
Soil improvements
Appropriate plant selection
Mulching
Practical turf areas
Efficient irrigation
Maintenance to reduce water needs (Wade
and Weatherly, 1991)
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1.

Proper planning and design: Any
landscaping effort should begin with a wellplanned design. Planning involves four
steps
a) Developing a plot plan showing the
boundaries and physical features that
will affect your design.
b) Conducting a site analysis to determine
environmental features such as soil
type, seasonal sun directions, shade,
and wind direction.
c) Locating and developing use areas,
such as parking, storage, play and
entertainment areas, to accommodate
specific activities.
d) Hydro-zoning: It refers to the grouping
the plants according to their water
needs.
2. Improving the soil: Since plants with
deep roots continue to have access to
moisture after surface soil begins to dry out,
a primary goal of Xeriscape is to encourage
plants to develop deep root systems. An
ideal soil in xeriscaping does two thing
simultaneously: a) drains quickly and b)
stores water.
3. Appropriate
plant
selection:
In
xeriscaping selected plants must have the
following characters:
a) Drought resistance: Plants can able to
maintain their aesthetic appearance
with minimum water needs.
b) Plants for their ultimate size to reduce
the plant maintenance costs and
c) It should be native to that particular
region.
Use of native plants in xeriscaping have the
following advantages:
•
•
•
1.

2.

3.

Deeper root system which helps in
absorbing moisture from the deeper layers
of the soil
Resist harsh climatic conditions
Attracts native fauna
Mulching: A two- to four-inch blanket of
mulch helps conserve water by retaining
soil moisture. But mulches provide benefits
in addition to water conservation are
retarding evaporation; protects plant roots
from overheated soil, a factor that adversely
affects many ornamentals. Mulch can
reduce or eliminate weeds, which compete
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for moisture, nutrients, and sunlight. It can
also prevent erosion, hold and build the
soil, serves as a design feature and reduces
maintenance. Organic natural mulches
(Paddy straw, wood chips, news paper etc.)
break down and decompose to improve soil
texture and drainage. In windy areas where
organic mulches blow away, use of
inorganic mulches are useful (Stones, brick
pieces etc.).
Practical turf areas: One of the most
controversial and misunderstood of the
xeriscape principles is the concept of
appropriate turf. Turfgrasses have a place in
the landscape, even the xeriscape.
Practical turf areas serve a specific function
in the landscape. A small ‘oasis’ of turf used
as a border or catchment area, playing
surface of durable turf in recreational areas,
or as a blanket of turf on a highly erosive
slope.
Limit the size of turf areas and use native
grasses as much as possible. Fine fescues or
rye grass is an excellent drought-tolerant
alternative to thirsty Kentucky Blue Grass
in cooler areas, while in warmer areas
bermudagrass and buffalograss thrives well
under drought conditions.
Efficient irrigation: Efficient irrigation is
the heart of a successful Xeriscape. We will
save water, time, and money with a wellplanned irrigation system. Our primary goal
is to design the irrigation system such that
plants are receiving only the water they
actually need. Proper irrigation practices
can lead to 30-50 % water saving in home
gardens.
Water conservation is the goal, so avoid
overwatering. Soaker hoses and dripirrigation systems offer the easiest and most
efficient watering for xeriscapes because
they deliver water directly to the base of the
plant. Sprinkler irrigation systems are
appropriate in areas of turf.
Maintenance: Xeriscaping can reduce
maintenance
but
not
completely
maintenance free. It requires less
maintenance than the traditional ones and
even less when the xeriscape matures.
Maintenance includes irrigation system
maintenance, pruning, mowing, watering,
weeding, fertilization and IPM
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Correlation
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Former M. Sc. (Ag.) Scholar, Department of Agricultural Statistics
College of Agriculture, IGKV, Raipur, Chhattisgarh

Definition: Correlation analysis attempt to
determine the degree of relationship between
independent and dependent variables.

Demerits
This method gives direction of correlation but
not magnitude.

Types of Correlation
Correlation is classified into various types. The
most important ones are:
1. Positive and negative
2. Linear and non-linear
3. Partial and total
4. Simple and multiple
Degree of correlation: Correlation
coefficient determines the mathematical
measures of the correlation which gives the
degree of correlation. Since it is a numerical
measure, therefore it may be positive or
negative.

Where, Cov (x, y) = Covariance between x
and y.
𝜎𝜎x = Standard deviation of x
𝜎𝜎y = Standard deviation of y

Uses of Correlation
1.
2.

3.

4.
5.

It is used in physical and social sciences.
It is useful for economists to study the
relationship between variables like price,
quantity etc. businessmen estimates costs,
sales, price etc. using correlation.
It is helpful in measuring the degree of
relationship between the variables like
income and expenditure, price and supply,
supply and demand etc.
Sampling error can be calculated.
It is the basis for the concept of regression.

Measure of Degree
Perfect
High degree
Moderate degree

Merits
1.
2.
3.
4.
5.

Low degree
No correlation

It is a simplest method of finding the nature
of correlation between the two variables.
It is a non-mathematical method of
studying correlation. It is easy to
understand.
It is not affected by extreme items.
It is the first step in finding out the relation
between the two variables.
We can have a rough idea at a glance
whether it is a positive correlation or
negative correlation.
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Magnitude of Correlation (r)
r = +1
r = -1
+0.75 d r <
-1 < r d -0.75
+1
+0.50 d r <
-0.75 < r d +0.75
0.50
0 < r < +0.50
-0.50 < r < 0
r=0
r=0

Properties of Correlation
1.
2.
3.
4.

34

Correlation coefficient (r) lies between -1 to
+1.
'r' is independent of change of origin and
scale.
It is a pure number independent of units of
measurement.
Independent variables are uncorrelated but
the converse is not true.
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5.
6.

Correlation coefficient is the geometric
mean of two regression coefficients.
The correlation coefficient of x and y is
symmetric: rxy = ryx.

3.

References
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2.

operated on correlation coefficient.
Existence
of
correlation
does
not
necessarily indicate cause effect relation.
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Correlation coefficient assumes linear
relationship regardless of the assumption is
correct or not.
Extreme items of variables are being unduly
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Newer Formulations of Synthetic Sex
Pheromones for Pest Management
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Introduction
Sex pheromones release the entire repertoire of
sexual behavior. For example, female moths
release chemical substances into the air to signal
their availability, and thereby attract males over
long distances. In one remarkable case, females
of the emperor moth were able to attract males
up to 11 km away. The sex pheromones can be
used in IPM programmes as to modify
behaviour of male insect by attracting them
towards inanimate object that has sex
pheromone on it. The synthetic sex pheromones
are available in various formulations for the
control of insect pests.

2.

3.

Formulations of Sex Pheromones:
1.

Passive
pheromone
dispenser
(including traps and lures).: Passive
dispensers use simple diffusion (i.e.,
moving a molecule across a membrane
without the use of physical or chemical
energy) to release pheromones into the
surrounding environment. The most
commonly used products are pheromoneimpregnated polymer spirals, ropes, or
tubes. The use of wires, clips, or circular
twin tubes allows these dispensers to be
twist-tied, draped, or clipped directly onto
the plant. Application rates vary from one to
several dispensers per tree and can be labor
intensive. Historically, passive dispensers
have been observed to produce unreliable
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delivery profiles since they are temperaturesensitive, relying only on the ambient
temperature, and time-dependent.
Retrievable polymeric pheromone
dispenser.:
Retrievable
polymeric
dispensers are defined as a “solid matrix
dispenser” delivering pheromones “at rates
less than or equal to 150 grams active
ingredient (AI)/acre/year” that is “placed by
hand in the field and is of such size and
construction that it is readily recognized
and retrievable”. These dispensers are not
in direct contact with crops (chemicals
serve as mating attractants).
Spray
method
and
microencapsulated
pheromones:
Microencapsulated pheromones (MECs) are
very
small
droplets
(i.e.,
10-190
micrometers in diameter) of pheromone
enclosed within polymer capsules that
control the pheromone release rate. MECs
are manufactured to be small in size so that
they can be applied in water through
normal airblast sprays in the same manner
as conventional pesticides. Pheromones
must be re-applied several times in a season
for a target pest because residual activity is
generally four to six weeks. Rainfall may
reduce
residual
activity
following
application, so the use of a spray adjuvant is
often recommended. Currently, the only
effective materials that can be applied using
the spray method are for the treatment of
November, 2018
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4.

5.

6.

Oriental fruit moth, peachtree, and lesser
peachtree borers. Formulations for codling
moth and several species of leafrollers are
commercially available but have not been
observed to provide reliable control.
Hollow fibers: Used in mating disruption
programs since the 1970s, these products
consist of an impermeable, short tube that
is sealed at one end and then filled with
pheromones. After a short initial burst of
pheromones, the emission rate remains
fairly constant. Application may require
specialized aerial or ground equipment.
High-emission
dispensers:
Highemission dispensers were developed to
deliver large quantities of pheromones
while using fewer dispensers, thus reducing
labor
costs.
Mechanical
puffers,
manufactured by Suttera, are used for
mating disruption and confusion. A batterypowered, automatic metered dispenser
releases a high emission aerosol or ‘puff’ of
pheromone at fixed time intervals
(generally every 15 minutes) for a 12-hour
period during normal mating time (at
night). The labeled use of this product
indicates that only two puffers should be
placed on every one acre of land; however
the number of units required per acre varies
depending on land/orchard size and
patterns of distribution.
Specialized Pheromone and Lure
Application Technology (SPLAT®): It
is a proprietary base matrix formulation of
biologically inert materials used to control
the release of semiochemicals with or
without pesticides. SPLAT products include

7.

pheromones that prevent the mating and
reproduction of lepidopterous insects.
Advantages of SPLAT are multiple methods
of application, easy application for smallscale & large-scale operations, adjustable
strategies same amount of active ingredient,
rain Fast, biologically inert, and biodegradable formulation and season-long
protection
Other formulations:
a) PVC resin controlled release formulatio
b) Sol-gel formulation
c) Emulsified paraffin wax dispensers
d) Polyethylene
tubes,
Laminated
Polymers

Conclusion
Insect sex pheromones has go wider application
in pest IPM and the use of newer formulation
with increased efficacy is highly beneficial in
pest management strategies such as monitoring,
mass trapping and
mating disruption
techniques.

References
Biddinger, D. and G. Krawczyk. 2009. Pheromone
Mating Disruption for Conventional and
Organic 888 Orchards.
Welter, S., C. Pickel, J. Millar, F. Cave, R. A. Van
Steenwyk and J. Dunley. 2005. Pheromone
mating 1039 disruption offers selective
management options for key pests. California
Agriculture, 59(1): 16-22.
Witzgall, P., 2001. Pheromones- future techniques
for insect control. Pheromones for Insect
Control in Orchards and Vineyards, Vol. 24(2):
114-122.

21. AGRICULTURAL ENTOMOLOGY

Phoresy among Egg Parasitoids
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Introduction

parasitic wasps, it is restricted to some species
that need to develop inside the smallest life
stage of their host i.e. the egg stage. Because
insect eggs are often small size and
inconspicuous, as egg parasitoids need to utilize
and to be strongly relied on indirect cues
emitted by their hosts to reach egg-laying sites

Small animals with low mobility often seek out
vehicles to migrate from their habitats to new
environments, for the next step development or
reproduction. Transportation on the other
organisms bodies, for some proposes other than
direct parasitism, is termed ‘Phoresy’. In
November, 2018
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hosts. To control of female monogamy, various
insects utilize anti-sex pheromones (antiaphrodisiacs) transfer from males to females
during mating. The unattractiveness of mated
female is valuable both males and females:
males are assured that their sperms fertilizing
with the eggs and females are less disturbed by
other males. For a female parasitoid
Trichogramma brassicae, the anti-phrodisiac of
the gregarious Pieris brassicae can lure T.
brassicae to hitch a ride on mated female
butterfly approaching to egg-laying site and
parasitize the flesh eggs.
From evolution theory that we have ever
learned, suggests that disadvantageous insects
may defend themselves from invaders
increasing the survival of their next generation.
Mechanism to avoid hitch-hiking invader are
limited. Huigens and Fatouros (2013) reported
that Mated female Pieris butterflies successfully
kick off T. brassicae wasps when they try to
climb on their legs. To avoid being kicked by
their host, wasps also need to change the
position from legs to the butterflies’ wings.
From this reason, the most phoretic wasps were
found on the abdomen or wing parts.

(Huigens and Fatouros, 2012). Moreover, some
species of egg parasitoids have low flight ability
for migration to the new areas by direct flight.
This causes a pressure to these parasitoids
searching for vehicles to approach to their target
host stage.

Phoresy among entomophages
More than 30 species of egg parasitoids
belonging to six hymenopteran families are
reported to be phoretic. Transporting hosts
include butterflies, moths, grasshoppers,
crickets, praying mantis, bugs, beetles and
dragonflies. Huigens and Fatouros (2013) said
that phoresy could occur in some species that
have one or more of four criteria i.e.
1. Limited dispersal capacity: Trichogramma
egg parasitoids, mainly use walking and
jumping for the short-distance, have shown
to be capable of short flight
2. A short time window for parasitism: This
phoresy
has
evolved
in
scelionid
parasitoids, e.g. Telenomus sp., which is
restricted to ovipositing in the flesh soft
eggs of their hosts.
3. Small egg load and
4. Narrow host range.
In the natural and cultivated field sites, the
phoretic occurrence does not only depend on
parasitoid characteristics but also host traits,
deposition of the large single eggs (solitary host)
or clusters of eggs (gregarious host) offers
female parasitoids to lay many eggs increasing
the abundance of their offspring. To
demonstrate the phoretic behaviors required
extensive field sampling of adult hosts at the
maximum rate of oviposition. In addition,
phoretic egg parasitoids are likely to exploit on
pheromones emitted by their transporting
hosts. Espionage of sex pheromones, Arakaki et
al. 1997) showed that the egg phoretic
parasitoid Telenomus euprocitidis has an ability
to recognize the pheromones of allopatric
tussock moth species as kairomones. Thus,
these pheromones are not only useful to find a
mating partner of intraspecific species but also
important for some phoretic parasitoids to
locate their hosts. Interestingly, Huigens and
Fatouros (2013) reported that to find host
location, parasitoid can eavesdrop on the
intraspecific chemical communications of their
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Conclusion
In conclusion, for a practical biological control
program we should know not only how to use
the natural enemies to control the pests but also
the basic biology knowledge of natural enemies
are needed. This is importance of sustainable
development in biological control field.
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Introduction

the trunk or the leaf bases (Vidyasagar and
Keshava Bhat, 1991).

The Red Palm Weevil (RPW) Rhynchophorus
ferrugineus F. (Curculionidae, Coleoptera), has
been identified as an economically important
pest of coconut palm (Coccos nucifera) and
other palms more than a century back. In India
coconut palms are grown in all the southern
states with the highest numbers in the state of
Kerala. The first information on the red palm
weevil Rhynchophorus
ferrugineus F.
was
published in 1891 in Indian Museum Notes.
This was described as deadly insect pest of
coconut palm throughout India. Nirula (1956)
reported it as a serious pest of date palm
(Phoenyx dactylifera) in the Punjab region of
India. Considerable damage done by this pest to
the date palms in India during 1916-17 and
stated that mud enclosures round the trunk of
the palms filled with water kept the palms safe
from its attack. Economically speaking of the 40
millions
coconut
palms
in
Kerala
(Cochin/Trivancore area) 0.5 % was affected by
the pest which accounts to 200,000 palms every
year in 1950s in India. In Kerala that nearly
5% of palms below the age of 10 years were
killed annually by this pest (Vidyasagar and
Keshava Bhat, 1991).

Biology
Nirula (1956) studied the biology of the insect in
a more detailed way. He described the physical
attributes and duration of different stages viz.,
egg, larva, pupa and adult. Besides, feeding
behaviour and mating behaviour were well
studied. Male to female ratio was reported to be
1.32:1 by Nirula (1956). Males are reported to be
predominant in nature. Fertility of eggs was
reported as 79%. Average larval period was 55
days (36-71 range). Pupal period was 15 days
and adults remained inside cocoon after
emergence for about 8 days. Adult life on an
average was 81 days.

Host plants
Almost all palms are attacked by RPW. It is
more frequently found in coconut, date palm,
sago palm and wild date or toddy palm,
Phoenyx sylvestris. Other palms damaged by
the weevil include palmyrah, Borassus
flabellifer, oil palm Elaeis guineenis, the talipot
palm Corypha umbraculifer, the sugar palm
Arenga sacharifera, the sedang palm Livistonia
cochinchinensis etc.

Damage

Control measures

In young coconut plantations crown, trunk and
bole are the natural sites of damage. In older
plantations only crowns are infested. Many a
time the insect completes several generations
inside the crown or trunk feeding on the inner
tissues until the trunk or crown becomes hollow
and tree gets killed. After the death of the palm
adult weevils come out and seek fresh trees to
attack. The legless larvae are yellowish, stout
and make galleries inside the tree for about 2-4
months. The adult weevils live for 3-4 months.
The females are known to be attracted strongly
to the fermenting sap oozing out of wounds in
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Effect of different pesticides against adult and
larval stages was studied by Nirula (1956). DDT,
Benzene hexachloride, Toxaphene, Chlordane,
and Pyrethrins- Piperonly butoxide on larvae
and adults tested in laboratories and field. The
best results were obtained with piperonyl
butoxide both for larva and adult stages.
Out of several insecticides tried Pyrocon E
1% when injected into infested trees gave the
best results (Nirula, 1956). As prophylactic
measure, the leaf axils of young palms may be
filled with sand and BHC 5% or chlordane dust
in equal proportion as in the case
38
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Trapping with Food baits

of Oryctes damage. An adult mortality of 92% at
0.5% and 100 per cent at 1.0% concentration of
endrin was reported by Nirula (1956).
By injecting the infested trees with carbaryl
1.0% nearly 93% palms were cured.
Subsequently Rao, Subramanian and Abraham
(1973) achieved good success by placing
aluminium phosphide tablets (fumigant) inside
the
damaged
portion.
Among
several
insecticides tested trichlorphon 0.2% gave the
best results with 92% recovery of infested palms
(Abraham et al., 1975).
Root feeding method was used in some
instances for the control of RPW. In this method
monocrotophos or any other systemic
insecticide is diluted with water and fed to the
infested palm through the active root. The
insecticide is absorbed and translocated to all
parts of the plant resulting in the death of active
feeding stages of the insect. However, in this
case the pupal stages would escape from the
effect of the pest. Another aspect which is of
concern with this method is the pesticide
residues in the tender coconut water and kernel.
Hence this method is discouraged.

A trap for the collection of R. palmarum was
developed in Trinidad. When this method
consisting of traps with split fresh coconut
petioles was tested in one estate in Sri Lanka
302 red palm weevils (R. ferrugineus) were
recovered from 10 traps in 141 days. The
trapping method was modified with the addition
of sugarcane and yeast to the split petioles. By
mixing the traps with BHC 50WP (2g/trap) the
trapped weevils could also be killed (Abraham et
al., 1975).
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sweet peppers as well as potatoes and various
other cultivated plants. It also occurs on weeds
of the Solanaceae family (Solanum nigrum,
Datura spp.). T. absoluta can cause 50-100%
yield reduction on tomato crops and its
presence may also limit the export of the
product to several destinations.

Tuta absoluta (Meyrick) is a devastating pest of
Tomato. It is originated from South America.
Recently T. absoluta considered to be a serious
threat to tomato production in Mediterranean
region. The newly introduced pest from south
America
finding
the
shores
of
the
Mediterranean a perfect new home. This pest is
crossing boarders and devastating tomato
production both protected and open fields. T.
absoluta is characterized by a high reproduction
potential. Each female may lay up to 300
creamy coloured eggs and 10-12 generations can
be produced each year. In tomato, it can attack
any plant part at any crop stage and can cause
up to 100% crop destruction, although the
larvae prefer apical buds, tender new leaflets,
flowers, and green fruits. It occurs on eggplants,
VOLUME NO. 15, ISSUE NO.2

Pathways for movement:
T. absoluta can be carried by consignments of
plants for planting and fruits of tomato. It does
not attack potato tubers and is therefore not
likely to enter with consignments of potato. T.
absoluta is reported as being easily detected.

Distribution:
T. absoluta originates from South America
39
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where it has been a serious threat to tomato
crops on a large area for several decades. It was
first detected in Spain in 2007 and one year
later it also appeared in Morocco and Algeria. At
the end of 2008 Southern France, Italy and
Tunisia reported the pest in tomato crops. The
Dutch plant protection service has also detected
the moth in some packing stations that process
truss tomatoes imported from Spain. Recently it
has been reported in Maharashtra, India in
2014.

•

•
•

Biology:
T. absoluta has a high reproductive potential
and a life cycle that can take from 24 to 76 days,
depending on the environmental conditions.
Adults are silvery gray with black spots on the
forewings and a wingspan reaching 10 mm.
Their activity is concentrated in the early
morning and dusk; during the rest of the day
they remain hidden among the leaves. Adult
lifespan ranges between 10 and 15 days for
females and 6–7 days for males. The female lays
the eggs mainly on the leaves, although they can
also be found on stems and sepals. Eggs are laid
isolated, thus facilitating their distribution on
the crop. The number of eggs per female is
usually between 40 and 50 and may reach 260.
Eggs are small, 0.35mm long, cylindrical and
creamy white to yellow. Egg hatching takes 4-6
days. Young larvae are cream in color with a
dark head. As they develop, the larvae become
greener and slightly pink in the last instar.
Larval development goes through four stages
and pupation may take place in the soil, on the
leaves and even within the galleries or other
parts of the plant. The pupa is cylindrical and
greenish when recently formed, later turning
brown. It may be protected by a silky white
cocoon.

Management:
•

•
•
•
•
•
•
•

•
•
•
•
•

Larva Pupa

Damage symptoms:
•

Caterpillars prefer leaves and stems, but
may also occur underneath the crown of the
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fruit and even inside the fruit itself. The
caterpillars attack only green fruit.
Most distinctive symptoms are the blotchshaped mines in the leaves. Inside these
mines both the caterpillars and their dark
frass can be found.
In case of serious infection, leaves die off
completely.
Mining damage to the plant causes its
malformation. Damage to fruit allows
fungal diseases (for example) to enter,
leading to rotting fruit before or after
harvest.

40

Allow a minimum of 6 weeks from crop
destruction to planting the next crop to
prevent carry-over of the pest from previous
crop.
Between planting cycles, cultivate the soil
and cover with plastic mulch or perform
solarisation.
Destruction of infested plants and removal
of plant debris after harvest.
Control weeds to prevent multiplication in
alternative weed host (especially Solanum,
Datura, Nicotiana).
Prior to transplanting, install sticky traps.
Use pest-free transplants.
Seal greenhouse with high quality nets
suitable for T. absoluta.
Place pheromone-baited traps to monitor
all stages of tomato production, i.e.
nurseries, farms, packaging, processing and
distribution centers. Start monitoring 2
weeks before planting.
Inspect the crop to detect the first signs of
damage.
Alternating host crops, mainly tomato and
potato, with non-host cultures can ensure a
long-term reduction in pest pressure.
Adequate fertilization and irrigation to
minimize plant stress.
Rotation with non-solanaceous crops.
Predatory bugs such as Macrolophus
pygmaeus (commercially available as
Macrolophus caliginosus), Nesidiocoris
tenuis, the mirid Dicyphus maroccanus, the
nabid Nabis pseudoferus ibericus and the
two phytoseid species Amblyseius swirskii
and Amblyseius cucumeris are effective
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•

•
•

against the pest.
Trichogramma acheae has been identified
as a potential biological control agent of the
pest and is currently being released in
commercial tomato greenhouses.
Neem seed extract, Azadiractin acts as
contact and systemic insecticide against T.
absoluta.
The
entomopathogenic
nematodes

•

Steinernema carpocapsae, Steinernema
feltiae and Heterorhabditis bacteriophora
have proved to be capable of infecting late
larval instars of T. absoluta.
A large number of insecticides are currently
used
against T.
absoluta in
invaded
countries including coragen, spinosad,
indoxacarb, abamectin and emamectin
benzoate.
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Introduction

Gender sensitization has even more far reaching
goals, as it will help

The meaning of the key word “Gender”. Gender
is generally confused with sex. Going by
biological and psychological definitions, there
lies a wide difference in the meaning of the two
terms. In carrying forward the Government
commitment to gender and equality issues,
gender mainstreaming through the Public
Service is of utmost importance. It is important
to conduct gender sensitisation/ training for
Government Servants as it pertains to human
resource management. The main goal of the
Government is to ensure that the Public Service
is
gender
sensitive
in
its
planning,
implementation, monitoring and evaluation of
all public service policies, programmes and
activities. The Government is currently
implementing the Public Service Reforms, Local
Government Reforms, the Public Finance
Management Reforms and other sector reforms.
Gender sensitisation plays a crucial role in the
transformation process to realise the vision of
these reform programmes and to minimise
negative impacts because of reform processes.
As a result of gender sensitivity and equality
of opportunities, the public service will be able
to recruit, retain and develop the best available
people and as such realise the goal of an
effective and professional public service.
Through gender sensitivity and equal
employment opportunities, the representation
of women in public service will improve.
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1.

2.
3.
4.

To review existing policies, rules,
regulations and procedures with a view to
encompassing gender values, needs and
aspirations as well as removing those which
are gender blind or out-of-date.
To
formulate
Gender
Perspective
Guidelines for policy formulation and
implementation
To plan, implement, monitor and evaluate
gender specific initiatives.
To coordinate and monitor gender activities
in all ministries, independent departments
and regions as they relate to Public Service
activities.

Need For Sensitisation
The convention on the Elimination of
Discrimination Against Women (CEDAW) is the
first significant international legal document
which pays specific focus to the violence that
women suffer due to legal, social and cultural
traditions.41 All agencies of the criminal justice
system must acquaint themselves with the
perspective and understanding adopted by
CEDAW in considering women’s disadvantages
and the consequent in equality and they
undergo when it comes to the violence they face.
The survey conducted among 109 judges by
SAKSHI, an NGO of Delhi, reveal that 79 per
cent judges had never heard of CEDAW, while
21 per cent who knew it by name, and were not

41
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Women Empowerment

aware of its contents. India ratified CEDAW on
August 8, 1993. Many seniorpolice officers and
judges are not aware of Recommendation No.19
of CEDAW which describes the acts of inflicting
physical, mental or sexual harm or suffering or
threats of such acts, coercion and other
deprivations of liberty as violation of women’s
fundamental human rights.
The Recommendations of CEDAW cast an
obligation on the state to take all legal and other
measureswhich are necessary to provide
effective protection to women against gender
based violence, including, interlaid:
1. Effective legal measures, including penal
sanctions, civil remedies and compensatory
provisions to protect women against all
kinds of violence, including violence and
abuse in the family, sexual assault and
sexual harassment in the workplace;
2. Preventive measures, including public
information and education programmes;
“gender sensitive training for judicial and
law enforcement officers and other public
officials” to change attitudes concerning the
roles and status of men and women;
3. Protective measures, including refuge,
counselling, rehabilitation and other
support services for women who are the
victims of violence or who are at risk of
violence.
The police officers, prosecutors and judges
at all levels of hierarchy need to be exposed to
gender equality education which would
enlighten them on existing assumptions, myths,
and stereotypes about women and how these
can interfere with fair and equitable
administration of justice. There is urgent need
of training of the personnel involved in the
criminal justice system on the nature of violence
against women in general and domestic
violence, sexual violence and dowry offences in
particular. The participation of the victims,
NGOs, lawyers and social activists in such
training programmes may help in internalizing
the gender based violence by the law
enforcement agency and the judiciary and this
process may in the long run help our criminal
justice system to be more responsive and
sensitive to the victims of domestic violence and
crimes.
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Women empowerment is an essential element
in national development. There can be no
development unless the needs and interests of
women are fully taken into account. In fact,
empowered women are a nation’s strength.
Social transformation which is the need of the
hour and this can be done through women
empowerment. Higher Education of women
plays a crucial role in releasing their energy and
creativity and enabling them to meet the
complex challenges ofthe present world. In
acknowledging them as potential human
resources, investment must be made in
developing their capacity in terms of education,
skill development, and technology transfers
through technical training. Special emphasis
needs to be given to Research and Development
of appropriate scaled-down occupations
engaging women in large proportions. Illiteracy
and cultural barriers need to be removed
without any further delay. For women to make
personal strides forward, a synergy of effort,
concentration,
planning
and
cohesive
functioning at the Higher Education level will
create possibilities of a different future.
The most critical component of women’s
empowerment is found to be education. It leads
to improved economic growth, low fertility rate,
health and sanitation and an awareness of
factors that disempowered women. Work
participation rate and political participation also
grows in women’s education.
Women’s health is an important component
of women’s empowerment. However the
accumulated research evidences show that the
achievement levels in providing better health
care and safe motherhood for women, especially
for rural women, are not at expected levels. In
India, the highest number of deaths in the age
group of 16 to 25 is recorded among women.
Anaemia is one of the most commonly found
deficiency among the women and it is also
mentioned by several studies that they are often
not too healthy when they bear the first child
and none of them are physically ready to bear a
second child.
Work participation empowers women.
However the condition of women in India is
more miserable than the rest of the world in
almost every field of social life. They are paid
half of three-quarters of the money while their
42
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male counterparts earn for the same job. India
is predominantly agricultural country. Women
do more than half of the total agricultural work.
But their work is not valued. On an average a
woman works 15 to 16 hours a day unpaid at
home and underpaid outside.
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information asymmetry. This initiative is part of
implementation of the roadmap for doubling
income of the farmers by 2022. The 21 mandis
where NAM is being formally launched would
offer trading in commodities such as gram,
castor seed, paddy, wheat, maize, onion,
mustard and tamarind. But fruits and
vegetables, where there often are prices
fluctuations, are yet to be included in the NAM
platform.

Agriculture marketing is administered by the
States as per their agri-marketing regulations,
under which, the State is divided into several
market areas. Eacharea is administered by a
separate Agricultural Produce Marketing
Committee (APMC) which imposes its own
marketing regulation (including fees). This
fragmentation of markets, even within the State,
hinders free flow of agricultural commodities
from one market area to another. Multiple
handling of agricultural produce and multiple
levels of mandi charges ends up escalating the
prices for the consumers without commensurate
benefit to the farmer. In the recent years, the
Government of India is laying more emphasis
on market reforms with the introduction of
Model APMC Act, 2003. Latest is electronicNational Agricultural Markets (NAM). Under
NAM, in the first stage physical trade will be
replaced by electronic trade in 585 mandis, later
on all stand-alone e-mandis will be
electronically linked.

Objectives of NAM
•

•

What is National Agriculture Market (NAM)?
The NAM Portal provides a single window
service for all APMC related information and
services. This includes commodity arrivals &
prices, buy & sell trade offers, provision to
respond to trade offers, among other services.
While material flow (agriculture produce)
continue to happen through mandis, an online
market reduces transaction costs and
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•
•
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A
national
e-market
platform
for
transparent sale transactions and price
discovery initially in regulated markets.
Willing States to accordingly enact suitable
provisions in their APMC Act for promotion
of e-trading by their State Agricultural
Marketing Board/APMC.
Liberal licensing of traders / buyers and
commission agents by State authorities
without any pre-condition of physical
presence or possession of shop /premises in
the market yard.
One license for a trader valid across all
markets in the State.
Harmonization of quality standards of
agricultural produce and provision for
assaying (quality testing) infrastructure in
every market to enable informed bidding by
buyers. Common tradable parameters have
so far been developed for 25 commodities.
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•
•

discovery, reduces possibility of formation
of cartels among the traders as bidders from
the outside jurisdiction of APMC markets
can participate in the e-bidding. It also
facilitates direct bidding by big food retailer
chains, exporters and agro-processing
industry for agricultural commodities. A
study by National Agricultural Marketing
Institute on e-markets in Karnataka, where
e-markets are implemented since 2012,
clearly shows that there is increased price
realisation by farmers and increased market
arrivals in e-markets when compared to
non-e-markets. Preliminary evidence shows
that farmers share in consumer rupee is
increased in e-markets in Karnataka.
Currently, in e-markets in Karnataka, about
5-15% of the bids are coming from outside
the mandis, which increase competition
among traders.
In order to facilitate both - unification of
market and online trading, it is necessary for the
States to undertake reforms prior to seeking
assistance under the scheme in respect of

Single point levy of market fees, i.e., on the
first wholesale purchase from the farmer.
Provision of Soil Testing Laboratories in/ or
near the selected mandi to facilitate visiting
farmers to access this facility in the mandi
itself.

NAM is said to have the following advantages:
•

•
•

•

•
•
•
•
•

•

•

•
•

A reduction in book keeping and reporting
system (reports were previously prepared
viz. daily minimum, maximum and modal
prices and arrivals of commodities) which
are now generated automatically
Better monitoring and regulation of traders
and commission agents (CA’s).
Completely transparent and integrated
system which eliminates any scope of
intentional/un-intentional manipulation of
tendering / auctioning process.
The gradual integration of all the major
mandis in the Stateswill ensure common
procedures for issue of licences, levy of fee
and movement of produce.
Improvement in the market fee collection
by means of accounting all the transactions
that are taking place in the market.
Reduction in manpower requirements as
tendering / auctioning process takes place
through the system.
Analysis and forecasting of the arrivals and
prices.
Availability of the activities of each APMC
on the website directly.
For the farmers, NAM promises more
options for sale. It would increase his access
to markets through warehouse based sales
and thus obviate the need to transport his
produce to the mandi.
For the local trader in the mandi / market,
NAM offers the opportunity to access a
larger national market for secondary
trading.
Bulk buyers, processors, exporters etc.
benefit from being able to participate
directly in trading at the local mandi /
market level through the NAM platform,
thereby reducing their intermediation costs.
The NAM will also facilitate the emergence
of value chains in major agricultural
commodities.
NAM improves transparency in price
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•
•
•

A single license to be valid across the State,
Single point levy of market fee and
Provision for electronic auction as a mode
for price discovery.
Currently, only 17 states have fully or
partially amended APMC Acts to join NAM, but
only 10 states are implementing NAM as of
today. All states should participate in the NAM
to facilitate integration of markets across the
states for efficient price discovery at national
level. States like Bihar and Kerala are without
any APMC Acts and they are yet to frame
regulations.
There is a need for preparing road map for
each state separately, as the capacity to absorb
ICT technology in APMCs varies significantly
from state to state. For example, Bihar and
Odisha states may be slow in implementation of
NAM, as they lack necessary infrastructure and
skills at all levels compared to Karnataka. If
NAM is implemented successfully in these 585
mandis to convert them into a network of emarkets, they integrate these local markets in to
one national market and help in efficient price
discovery.
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What needs to be done from here?
•

•

•

•

•

There is a need for encouraging publicprivate partnerships in the NAM. There is also a
need to adopt best practices across the globe.
China, whose agricultural market structure is
more or less similar to that of India, successfully
interlinked its agricultural markets. Flower
markets in Holland and fish markets in
Thailand are some of the best markets in the
world.
The visible results from implementation of
NAM will take about five years or more for
results visible on the ground. But long term
policy is essential for the benefit of the farmers.
As it is visible from Karnataka e-mandi
experience, even after five years since 2012,
even today many e-mandis are implementing
partially.

Experts say that as long as fruits and
vegetables are kept outside the purview of
NAM, the volatility in prices would
continue, thus depriving farmers from
getting better prices.
Barriers hampering interstate transfer of
agricultural commodities also have to be
removed. High taxes and levies imposed by
states such as Punjab, Haryana and Andhra
Pradesh on agricultural commodities trade
have to be brought down; this would boost
interstate trade and farmers’ income.
With very few big buyers likely to be
interested in buying the small lots that
farmers will have to offer, aggregators will
be needed and the trick will lie in ensuring
it is not the same aggregators who control
the mandis that get to dominate NAM.
Care will have to be taken, similarly, to
ensure markets do not get cornered by
speculators or cartels that drive prices up or
down.
Considerable effort will also be needed for
the clearance mechanism to work.
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Introduction of double haploid

are completely homozygous, true breeding, and
consequently of great importance in genetics
and plant breeding.

Doubled haploids (DHs) are produced from
haploids. Haploids cells occur naturally in the
gametophytic phases of higher plants, in their
ovules and pollen. It is the cells of these tissues
that are the main targets for doubled haploid.
By manipulating the environment of the gametic
cells it is possible to divert to development to
produce embryos rather than mature pollen
grains or ovules. The microspores of developing
pollen grains of particular interest since plants
generally produce pollen to excess. Microspore
embryogenesis therefore has the potential to
generate several hundred DH plants from a
single anther. Induced of spontaneous
chromosome doubling of haploid embryogenic
cells produced doubled haploid plants. These
VOLUME NO. 15, ISSUE NO.2

Double Haploid in Onion Breeding
Onion is an allogamous species and therefore
both open pollinated cultivars and hybrids are
cultivated. Hybrids have many advantages,
including
higher
productivity,
genetic
uniformity and seed production for commercial.
Uniform highly inbred lines are needed for
hybrid production, but they are difficult to
obtain through conventional methods of plant
breeding (between 10 and 12 years) due to
severe inbreeding depression and their biennial
cycle. High heterozygosity and inbreeding
depression hampers onion improvement and

45

November, 2018

ISSN No.:2321-7405

genetic programs but can be counteracted by
using double haploid lines. In general, onion
inbred lines are only partially homozygous
because only a limited number of selfing cycles
are performed. Deleterious genes present in
heterozygous populations are fully expressed in
DH lines. The strong selection pressure present
at the in vitro regeneration stage eliminates
genotypes with major phenotypic aberrations,
enabling the formation of vigorous DH plants
with apparently normal phenotype despite their
complete homozygosity.

3.

4.

Stages of application of anti mitotic in DH
production
•
•
•
•
•

Doubled haploid technology
Doubled haploid can be produced via in vivo
and in vitro systems. Haploid embryos are
produced in vivo by prathenogenesis,
pseudogamy, one chromosome elimination after
wide crossing. The haploid embryo is rescued,
cultured, and chromosome-doubling produces
doubled haploids. The in vitro methods include
gynogenesis (ovary and flower culture) and
androgenesis (anther and microspore culture).
Methods can be complex and exacting. Critical
stages include: growing conditions, pretreatment of floral parts (before and after
collection of material for culture), physiology of
donor plants, genotype, media composition,
incubation, regeneration and chromosome
doubling. Androgenesis, where available, is their
preferred method.

•

•

•

2.

•
•

Double haploids can occur spontaneously,
but in most cases chromosome doubling of
haploids is required to restore fertility.
This is achieved by the use of
antimicrotubule agents.
– Colchicine
– Oryzalin
– Amiprophosmethyl (APM)
– Trifluralin
– Pronamide

•
•
•

SP(self pollination) crops: normally selfed
and maintained
CP (cross pollination) crops: for strongly
self incompatible crops various techniques
been used
– Treating with Co2 rich environment
– Gibberlic acid
– Nacl, Urea, Ammonium sulfate used on
stigmas
Vegetative propagation
Bud pollination
Late or early pollination

Applications of DH in Genomics
•
•
•

Endomitosis:
Chromosome
multiplication and separation, but failure of
the spindle leads to one restitution nucleus
with double the chromosome number.
Endoreduplication: Duplication of the
chromatids without their seperation and
leads to diplochromosomes or to polytene
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Colchicine prevents cell division by
inactivating the spindle mechanism. It
doesn’t affect chromosome replication, but
does prolong the time for mitosis.
Cells at meristematic stage are sensitive to
the treatment; therefore, a mixture of
haploid and doubled haploid will be
obtained

Maintenance of DH

Methods of chromosome doubling
1.

Anther treatment
Microspore treatment
Haploid embryo treatment
Young haploid seedling treatment
Young haploid Root tip treatment

How does colchicine work?

Chromosome doubling of haploid plant
•

chromosomes.
C - mitosis: Under the influence of
Colchicine, the centromeres do not initially
separate in metaphase, while chromosome
arms or chromatids do separate.
Nuclear fusion: Two or more nuclei
divide synchronously and develop a
common spindle.

•
•
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DHs ideal for the study of mutation
frequency and spectra
Permanent mapping population
Can be repeated at any time in different
laboratories by different researchers
To enhance the expression level of
transgene
Construction of genetic maps or Gene
tagging / locating genes
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•
•
•
•

Prospects of DH in plant breeding

Identification of molecular markers for trait
selection
QTL analysis is facilitated by using DH
mapping populations and enable accurate
phenotyping
In DH populations, Dominant Markers are
as efficient as Co- Dominant Markers
DHs serve to recover recessives

•
•
•
•

Disadvantages of DH breeding technique
•
•
•
•
•

Success of DH method is genotype
dependent
Some techniques are proprietary and not
available to all interested breeders
Success is unpredictable and can consume
valuable resources
Health and legal concerns related to
handling the doubling chemical agent
Frequency of haploid occurrence is low

•
•

Giving an immediate product of stable
recombinants from species crosses or
fixation of heterotic combination
No masking effects because of high
homogenity
Development of homozygous inbred line
and cultivars
High efficiency in stacking specific targeted
genes in homozygous line
Increased performance per se due to
selection pressure in the haploid phase or
during first generation of DHs
Development of substitution and addition
lines.

27. AGRONOMY

Seed Testing
Dr. Sahaja Deva
Subject Matter Specialist (Crop Production), Krishi Vigyan Kendra, Darsi

Seed Testing: Seed testing is determining the
standards of a seed lot viz., physical purity,
moisture, germination and ODV and thereby
enabling the farming community to get quality
seeds.
The Seed Testing Laboratory is the hub of
seed quality control. Seed testing services are
required from time to time to gain information
regarding planting value of seed lots. Seed
testing is possible for all those who produce, sell
and use seeds.

5.

Importance
•

Objective & Importance of Seed Testing
Seed testing is required to achieve the following
objectives for minimising the risks of planting
low quality seeds.
1. To identify the quality problem and their
probable cause
2. To determine their quality, that is, their
suitability for planting
3. To determine the need for drying and
processing and specific procedures that
should be used
4. To determine if seed meets established
VOLUME NO. 15, ISSUE NO.2

quality standards or labelling specifications.
To establish quality and provide a basis for
price and consumer discrimination among
lots in the market. The primary aim of the
seed testing is to obtain accurate and
reproducible results regarding the quality
status of the seed samples submitted to the
Seed Testing Laboratories.

•

•
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The importance of seed testing was realized
more than 100 years ago for assured
planting values. The adulteration of
vegetable seeds by stone dust which was
packed in some parts of the world
particularly in Europe.
Seed testing has been developed to aid
agriculture to avoid some of the hazards of
crop production by furnishing the needed
information
about
different
quality
attributes
viz., purity,
moisture,
germination, vigour and health.
Quality control of seed depends on the
different seed testing protocols which
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•
•
•

•

•

•

homogenous seed sample for analysis by
reducing the submitted sample to the desired
size of working sample.

determine the genuineness of the cultivar.
Testing of seed to evaluate the planting
value and the authenticity of the certified
lot.
Seed testing is required to assess the seed
quality attributes of the seed lots which
have to be offered for sale.
These quality attributes are seed moisture
content, germination and vigour, physical
and genetic purity, freedom from seed
borne diseases and insect infestation. In
India, seed testing is done mainly for
moisture, germination and physical purity
of seeds.
Standard seed testing procedures for the
evaluation of the seeds were developed by
ISTA. It is obligatory on the part of the seed
analyst to follow rules prescribed by 1STA if
the seed is moving to the International
trade.
The seed testing procedures which are
described below are based mostly on the
international rules because most of our
rules are based on, 1STA, 1996. Economic
yield of a crop depends on the quality of
seeds which can be evaluated by seed
testing.
The testing of seed quality is carried out on
seed samples drawn from seed lot to be
used for cultivation. The quantity of seed
sample taken for testing in laboratory is
minute compared to that of seed lot it
represents.

Method of mixing and dividing
•
•
•
•
•

Mechanical dividing
Modified halving method
Hand halving method
Random cup method
Spoon method
Moisture content: To determine the
moisture content of seeds by methods suitable
for routine use. The moisture content of a seed
sample is the loss in weight when it is dried. It is
expressed as a percentage of the weight of the
original sample. It is one of the most important
factors in the maintenance of seed quality.
Seed vigour testing: Vigor testing does
not only measure the percentage of viable seed
in a sample, it also reflects the ability of those
seeds to produce normal seedlings under less
than optimum or adverse growing conditions
similar to those which may occur in the field.
Physical Purity: The objective of the
purity analysis is to determine whether the
submitted sample conforms to the prescribed
physical quality standards with regard to
physical components.
Seed germination test: Germination is
defined as the emergence and development
from the seed embryo, of those essential
structures, for the kind of seed in question,
indicates its ability to produce a normal plant
under favourable conditions.

Sampling in Seed Testing Laboratory

References:

The seed samples received in the laboratory
(submitted sample) are required to be reduced
to obtain working samples for carrying out
various tests. A number of methods are
available for obtaining working samples.
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Mixing and dividing of seeds
The main objective of mixing and dividing of
seeds is to obtain the representative
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Organic farming is a system which avoids or
largely excludes the use of synthetic inputs
(such as fertilizers, pesticides, hormones, feed
additives etc) and to the maximum extent
feasible rely upon crop rotations, crop residues,
animal manures, off-farm organic waste,
mineral grade rock additives and biological
system of nutrient mobilization and plant
protection. A production system, which avoids
or largely excludes the use of synthetically
compounded fertilizers, pesticides, growth
regulators and livestock feed additives. Organic
production is a holistic system designed to
optimize the productivity and fitness of diverse
communities within the agro-ecosystem,
including soil organisms, plants, livestock and
people. The principal goal of organic production
is to develop enterprises that are sustainable
and harmonious with the environment.

2.
3.

Objective of organic farming

Advantages of Organic farming

•
•

•

•
•
•
•
•
•
•

4.
5.
6.

7.

High nutritional quality.
Work with natural system rather than
seeking to dominate them.
Encourage and enhance the biological
cycles with farming systems.
Maintain and increase the long term
fertility of soils.
Closed system with regard to organic matter
and nutrient elements.
Avoid all form of pollution.
To give all livestock, condition of life allows
them to perform all aspects of their innate
behaviour.
To maintain the genetic biodiversity of
agricultural system.
Allow agricultural producers an adequate
return and satisfaction from their work
including a safe working environment.

•
•
•
•
•
•
•
•

Optimal conditions in the soil for high yield
and good quality crops.
Improve soil physical properties such as
aeration, root penetration and WHC.
Improve soil chemical properties and
promote favourable chemical reactions.
Improve plant growth and physiological
activities of plants.
Reduce the need for purchased inputs.
Prevent environmental degradation and can
be used to regenerate degraded areas.
Minimized the pollution.
Provide healthier and nutritionally superior
food.
Organic fertilizers are considered as
complete plant food.

Scope of organic farming
India has following scope to follow Organic
farming:-

Components of Organic Farming:
1.

Crop Residue
Organic manure
a) Bulky organic manure:
i) FYM, Compost, Green manuring
etc.
b) Concentrated Organic Manure:
i) Oilcakes, Blood meal, Fish meal,
Meat meal and Horn and Hoof
meal.
Biofertilizers:
a) Rhizobium, Azotobacter, Azospirillium,
Blue Green Algae, Azolla, Mycorrhizae
Vermicompost
Bio-pesticides:
a) Nicotine,
Pyrethrum,
Rotenone,
Subabilla, Ryanin, Quassia, Margosa,
Acorus etc.
Waste:- Industrial waste and Municipal and
Sewage waste.

Crop rotation
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•

profit margin ?

India is strong in high quality production of
tea, spices, rice varieties, Ayurvedic herbs
etc.
• In India only 35% of total cultivable area is
covered with fertilizers and in the
remaining 65% area which is mainly rain
fed, negligible amount of fertilizers is being
used.
• India has rich heritage of agricultural
traditions which are suitable for designing
organic production systems.
• In several regions of India, agriculture is
not very intensive as regard the use of agro
chemicals (mountain areas).
• The labour is relatively cheap as compared
to agrochemicals.
• The NGO sector in India is very strong &
has established close linkages to large
numbers of marginal and small farmers.
• Most of the farms are organic by default
located in remote and marginal areas.
India has identified six Accreditation
Agencies for certification or organic products
1. APEDA
2. Tea Board
3. Coffee Board
4. Spices Board
5. Coconut Development Board
6. Directorate of Cashew and Cocoa Board

Action Plan for Organic farming
•
•

•
•
•
•
•
•
•
•
•
•

Challenges of organic Farming
•
•
•
•
•
•
•
•
•

Priority to organic in ongoing programmes,
funds for subsidy, training and tax
examptution, MSP for organic produce.
Use of funds and facilitates of rural
development programmes. eg. SGSY,
MNREGA for input preparation (Compost
pits, Neem bio pesticides etc. for organic
farming).
Organic food may be included in Mid day
meal programme.
Declaration of virgin soil areas as organic.
Converting watershed cluster into organic
cluster.
Establishment of organic demonstration
farm.
Techno-financial support to production of
organic inputs (seeds, manures, bio
pesticides etc.) at village level.
Promotion of supporting technologies.
Development of equipments for preparation
& application of manures.
Scientific
validation
of
traditional
knowledge and farmer’s innovations.
Supporting organic during conversion
period, certification by exporters.
Facilitating organic consumer-producers
associations.

Constraints of organic farming

Where is the market for organic produce ?
Who should take up organic production ?
Where is the production to be taken up ?
For which produce/combination ?
Are there others in the same area willing to
take it up ?
Who is our service providers ?
Which is our certification agency ?
How can I market my produce ?
What would be the expected cost, return &

•
•
•
•
•

Lack of awareness.
Marketing problems of organic inputs and
outputs.
Shortage of organic biomass.
Poorly supporting infrastructure.
High input costs.
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Introduction

Plant-Herbivore-Natural enemy interactions

Integrated pest management entails the
manipulation of plant-herbivore-natural enemy
interactions with the goal of regulating
populations of the herbivore at levels below
those at which economic losses occur.
Understanding of interactions between the
different levels has not been prioritized. Most of
the host plant resistance specialists are
concerned mainly with ways in which resistance
factors within or on the plant affect the
development of herbivores, while the biological
control specialist tends to concentrate on ways
in which predators, parasitoids or pathogens are
able to limit the abundance and damage by
herbivorous pests. Recent research bridging
mechanistic
and
ecological
approaches
demonstrates that plant attribute can affect
herbivores, natural enemies of herbivores and
their interactions. Studies on tritrophic
interaction aim to identify the forces that
influence the interaction between plants,
herbivores and natural enemies and which thus
affect
species
population
density
and
community structure.
Plants possess a variety of ecologically
important traits that affect the outcome of
enemy-prey-interactions.
1. Secondary metabolites: Three broad
classes of compounds are considered as:
Toxins, Digestibility reducers and volatiles.
2. Nutritional resources: Many members
of third trophic level are not exclusively
carnivorous but also feed on various plant
products, including pollen, food bodies &
floral nectar.
3. Plant morphological traits: Plant
morphological
traits
like
trichomes,
domatia and architecture may influence the
performance of herbivores, their natural
enemies and their interactions.

Turlings et al. (2000) demonstrated that
volatiles emitted by maize plants in response to
S. exigua feeding were used by its parasitoid
Cotesia marginiventris to find the host. In
Cotesia kariyai, the attraction only occurs due
to the volatiles induced by recently ecloded
larvae of Pseudaletia separata Walker
herbivory (Takabayashi et al. 1995). Similarly,
the egg parasitoid Oomyzus gallerucae is
attracted by volatiles emitted only after
oviposition by Xanthogaleruca luteola on
Ulmus minor. For the tritrophic interaction,
Microplitis croceipes, S. exigua and Z. mays,
Turlings et al. (2000) proved that the substance
volicitin, present in the salivary secretion of the
herbivore, triggered the emission of specific
volatiles, attracting the parasitoid. There are five
main areas where manipulation of crop-pestnatural enemy interactions could provide
substantial benefits in pest management
systems.

VOLUME NO. 15, ISSUE NO.2

Host plant quality
Ashok et al. (2013) studied the gall midge
infestation as well as different biochemical
constituents in selected paddy genotypes. They
observed that among fifteen genotypes of paddy
the tolerant variety Aganni had high level of
total phenol, phosphorus, potassium and silica
content and low level of moisture, crude protein,
nitrogen and total soluble sugar content in the
leaves.

Allelochemical
Paramasivan et al. (2004) revealed that at the
concentration of C5 6g/10ml the highest mean
parasitoid activity index of T. chilonis was
recorded in egg wash of Chilo partellus (9.88).
Among all the concentrations and the washes
egg wash registered maximum activity as
revealed by PAI.
51
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Crop diversification

of both the herbivores: entomopathogenic
nematodes and parasitis wasp.

Bhagat et al. (2013) studied the effect of leaf
volatiles of rice varieties on foraging behavior of
Trichogramma. They observed that the highest
percent parasitization of T. japonicum was
recorded in KCP-1 cultivar (67.44%) which was
at par with Jyoti (63.99%), TN-1 (63.73%) and
Viliraja Mundi (61.08%). While in case of T.
chilonis the highest percent parasitization was
recorded in Basmati 370 (82.52%) which was at
par with IET 8116 (80.50%) and KRH-3
(79.85%). The utility of hexane extract of rice in
T. japonicum and T. chilonis when encapsulated
with Chitosanalginate nanoparticles as a slow
release formulation to attract natural enemies.

Conclusion
From fore going discussion it can be concluded
that, in the interest of agricultural sustainability
tritrophic manipulation, as a distinct approach
in pest management is likely to be prioritized
increasingly both by researcher and those
responsible for the practical implementation of
pest management programmes. Improving the
understanding of multitrophic systems is critical
to the development sustainable, less pesticide
dependent or pesticide free pest management
systems. This is because control techniques or
target pests cannot be regarded in isolation.
Manipulation of any single factor will tend to
have knock-on effects on different trophic
levels.

Exogenous interactions
Sharma and Rathore (2006) observed that
minimum
No.
of
adults
of
Callosobruchuschinensis were recovered from
pigeonpea grains treated with neem seed kernel
powder (1.00) which was at par with Mehandi
(3.66), Garlic (4.00), Coriander (4.00),
Turmeric (4.33), Saunf (4.33), Jeera (4.66) and
Parthenium (4.66). There was no emergence of
adults from NSK and Anona seed powder
treated grains. Thus, seed treatment of neem
seed kernel and anona seed powder gave
complete protection against pulse beetle
infestation.
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Genetic manipulation
Kollner et al. (2008) observed that the
sesquiterpene (E)- caryophyllene is emitted by
maize leaves in response to attack by
lepidopteran larvae like Spodoptera littoralis
and released from roots after damage by larvae
of the coleopteran Diabrotica virgifera. These
(E) - caryophyllene can attract natural enemies
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Insect Seasonality and Diapause: A Boon to Survival
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Introduction

development. In the process of evolution,
Diapause has evolved as a virtual boon for
survival strategy for insect holisticdevelopment,
contributingto the dominance and abundance of

Insect seasonality and diapause remain one of
the most neglected and inadequately studied
areas of insect’s phenological and physiological
November, 2018
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Termination of diapause

insects on planet Earth. Diapause plays a
significant role in the aversionto extreme
environmental conditions, unfavourable to
continue
development,
activity
and
reproduction. The environmental cues act as
principal inducers for initiation, maintenance
and termination of diapause. Circadian and
seasonal (Photoperiod) biological clocks have a
greater influence on many aspects of insect’s
life, inclusive of diapause although, the
photoperiodic clock mechanisms remain
tantalizingly elusive.
During the past decade, there have been
notable advances in our knowledge of these
mechanisms. However, the mode of action of
temperature, with its unexpected subtleties, is
still obscure. The role of “token stimuli” from
the environment in controlling the onset and
termination of diapause, the endocrinology of
growth arrests and the biochemical changes
associated with dormancy are all lines of
enquiry that have proved particularly fruitful.

It has long been noted that the release from
diapauses is often facilitated by a long exposure
to temperatures that are too low to permit
morphogenetic development. When the rates of
completion of diapause are compared with rates
of growth, certain points emerge which are
likely to be synonymous. Both processestake
place within a certain temperature and proceed
most rapidly at well-defined temperature.
The duration of diapauses is also highly
variable. It is quite transient in the
pentatomidEurydema disappearing after only 9
days at a temperature of 8 degreeCelsius.
Whereas, metatetranychus requires 150-200
days. sitodiplosis sometimes passes up to 12
winters in the soil.
Insects benefit in several ways from the
capacity to diapause during any part of their life
cycle. For insects that live in temperate and
polar climates, the major benefit of diapause is a
way to survive the harsh cold of winter. Some
insects have obligate diapauses, with every
individual in every generation entering
diapauses. Here the insects have no other option
or choice to escape the adversity of nature and
thus protect themselves by entering diapause.
Insects with obligate diapauses usually posses
only one generation per year, i.e., they are
univoltine in their life cycle. In another species,
some generations may be completely free of
diapause. This is termed as facultative diapause,
wherein the insects have a multivoltine life cycle
with two or more life cycles per year.

Induction of Diapause
The factors like photoperiod, temperature and
food play a pivotal role in the induction of
diapause. Recent insights have shown that some
form of response to the length of the day is
highly common among arthropods possessing a
facultative diapause. For instance, the khapra
beetle Trogoderma granarium (Coleoptera:
Dermestidae) is a typical example in this case.
In the majority of species, long day length or
permanent illumination prevented diapauses
while 8 or 12hr days induced diapause.
Diapause is seldom independent of
temperature except in species like Antheraea
and Harrisinawhere photoperiod has assumed
a dormant role. Diapause is suppressed by high
temperatures and usually induced by low. It is
interesting that in Bombyx high temperatures
and long photoperiods also act in unison, but
the direction of the response is completely
reversed.
There is little evidence that diapause is
often brought on by changes in diet. But, khapra
beetle, the dreaded quarantine pest in many
countries is a super exception in this regard.
Non- availability of food sources and other
factors like crowding can significantly initiate
the larvae into diapause.
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Regulation
Diapause can occur at any stage of development
of an insect, beginning from early embryonic
stage to reproductive adult stage. In the
majority of the insect species, only one stage
exhibits this phenomenon. Before the onset of
diapause, some insects synthesize specific
proteins which are released into the
hemolymph. These proteins are called diapause
associated proteins and are reported from larvae
of several Lepidoptera(Brown and Chippendale,
1978).
Egg diapause isa common physiological
adaptation in grasshoppers and lepidopterans,
occurring early in embryogenesis in some
species and much later in others. Several key
hormones serve as regulators of diapauses, but
53
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precisely which hormones are involved depends
upon the developmental stage in which it occurs
and the species concerned. Every insect has its
unique way of overcoming all the hurdles and
barriers which are posed by nature. The bestknown case is the regulation of early embryonic
diapause in the silkmoth (Bombyx mori). In this
species, it is induced by the action of diapause
hormone (DH), aneuropeptide released from
suboesophageal ganglion of the female
(Yamashita, 1996).
Diapause in the larvae and pupa results
from a deficiency of ecdysone so that growth
and moulting are severely hindered and may
ultimately lead to complete absence. The release
of ecdysteroid is normally triggered by
prothoracicotropic hormone (PTTH), and the
lack of this hormone is ultimately responsible
for the insect’s failure to continue development.
In Flesh fly, Sarcophaga crassipalpisthe
diapause is known to occur in the pupal stage,
where it is believed that Juvenile hormone is
known to play a pivotal role in initiating,
maintaining and terminating the same.
Adult diapause is mainly due to the low titer
or lack of JH, which is usually involved in
vitellogenin synthesis or uptake in the female,
while in the male it is associated with the
development of reproductive behaviour.

understanding of insect’s phenology and
seasonal patterns of their distribution. As a
constraint for development, diapause offers a
unique opportunity to explore regulatory
mechanisms that sequentially halt and reinitiate
development in whole organisms and also in
each and every cell. Future diapause research
may provide for greater potential for harnessing
and understanding the molecularbasis of insect
seasonality. In addition, it can also help in
practical applications of pest management
principles and other related frontiers of
agriculture and biomedical sciences.
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Conclusion
Understanding diapause and its regulation have
always been the lynchpin for a better
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Introduction

emergence and grain filling time the smutted
balls due to pathogen appeared. The young smut
balls yellow in appearance, than olive green and
later becomes black in colour. The entire
process of first swelling of infected grains to the
appearance of black spore balls occurs over a
two-week period in Arkansas (TeBeest and
Jecmen 2013). Low temperatures and moisture
at heading appear to be involved in the

Rice false smut the most emerging and
widespread disease in India, Egypt, Italy,
Australia, Central and South America. The
incentive agent of disease is Ustilaginoidea
virens
(anamorph),
Villosiclava
virens
(telomorph). At early stage of crop the
symptoms are absent but during the panicle
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1951).
Descriptions of the teleomorphic stage,
Villosiclava virens, include flat, botuliform,
reniform, horseshoe-shaped or differently
shaped, 1 to several, usually 2, protruding from
sclerotia (or pseudosclerotia) overwintering in
the field and producing a stalked stromata. The
asci are described as cylindrical, hyaline,
filiform, unicellular, 120-180 X 4 μm (130-300
X 4-7 μm) and contain eight ascospores that are
hyaline, filiform, septate disarticulating at septa
to form four part-spores 120-180 X 0.5-1 μm
(140-230 X 1.3-1.8 μm). The four part-spores
are aseptate and are 30-60 μm according to
Tanaka et al. (2008).

expression of spore balls and disease (Wang et
al. 2008).

The hypothetical model for disease cycle of false
smut
Two pathways for infection of plants in the
disease cycle have been hypothesized for false
smut. In the first proposed model, primary
infections occur when chlamydospores produce
airborne conidia and/or sclerotia produce airborne ascospores that germinate in late summer
or early fall and land on inflorescences during
the flowering stage of rice. Another proposed
model is that the fungus survives the winter by
means of spore balls and/or sclerotia.
Chlamydospores released from spore balls on
seed and/or in or on soil germinate then the
hypha colonize seedlings during germination or
shortly thereafter. The fungus then colonizes the
apical meristematic tissue and then colonizes
flowers in the boot prior to emergence of the
panicle.
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The biology of the Ustilaginoidea virens (U. virens)
U. virens hyphae enter floral organs primarily at
upper parts of the stamen filaments between the
ovary and lodicules. U. virens occasionally
infects the stigma and lodicules, but is not
known to infect the ovaries. Primarily, the
pathogen hyphae extend into the central
vascular tissues without penetrating rice cell
walls directly. Therefore, the pathogen is
considered to be a biotrophic parasite (Tang et.
al., 2013).
False smut spore balls or sclerotia (sclerotia
= pseudomorph) are comprised of a
proliferation of branched, radial and compacted
hyphae that give rise to spherical to elliptical (35 X 4-6 μm), warty olivaceous chlamydospores
at the terminus (Ou, 1985). The chlamydospores
are smooth, round to elliptical when immature
but warty, spiny and yellow to orange
pigmented when mature. The chlamydospores
become olivaceous, globose to irregularly round,
as they mature and the surface is ornamented
with prominent spines (Kim and Park, 2007). In
culture, the chlamydospores germinate and
produce fine germ tubes that give rise to 1- 3
small ovoid secondary conidia (Hashioka et al.,
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Soil Potassium
There are approximately 24,000 pounds of K
per acre, K occurs in at least three main forms:
soil solution, exchangeable and mineral. Like
other nutrients, K is taken up by plant roots
only from the soil solution and yet, K in solution
represents a very small fraction of the total K in
soil. The soil solution must be replenished with
K from other sources in the soil to meet the
need of a growing crop. That replenishment
comes primarily from readily available,
“exchangeable” K. Exchangeable K, like other
positive charged ions such as magnesium (Mg),
calcium (Ca), and aluminum (Al), is loosely held
in soil by an attraction to the negative charged
surfaces of soil particle, When K is added to soil
it occupies negative charged sites on soil
particles by “kicking off,” or exchanging with,
other positive charged ions. CEC holds K in
ready reserve to supply the need of a small grain
crop. As plant uptake occurs, K is released from
these sites to the soil solution in quantities
dependent on both the amount of K present and
the proportion of the CEC sites it occupies. The
amount of exchangeable K is related to the
amount of K available to the crop, the vast
majority of K in soil is held more tightly,
entrapped, or as part of the structure of soil
minerals. These forms, called nonexchangeable
K, are generally either unavailable or only slowly
available. Mineral K is not, therefore, measured
as part of the soil test procedure. Decomposing
organic matter in soil contributes little K
because K is a soluble nutrient that leaches
quickly from fresh crop residue and manure
(Rosset al., 2013). On the other hand, organic
matter is important to K fertility because it
provides many negative charged sites for
holding exchangeable soil K (Figure 1).
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Figure1: Exchangeable and solution K in soil

Potassium deficiency
Soil testing is the key to good K management.
Fertility management in response to deficiency
symptoms, especially with perennials, is a futile
effort. Leaves already showing deficiency
symptoms cannot be restored by adding K. But
more important, the potential yield has already
been reduced by the time the deficiency
symptoms appear and the plant has become
more susceptible to the effects of other stresses.
The estimated removal of K from the field in the
harvest would increase from 35 pounds of K2O
per acre, on which the recommendation was
based, to about 230 pounds. Although a corn
crop’s uptake of K is the same regardless of
harvest form, residues from the grain harvest
would return roughly 115 pounds of K2O to the
soil, but instead this is removed in silage.
Additional K (about 80 pounds of K2O) is also
taken up and removed in the rye crop. The
subsequent crop may, therefore, experience K
deficiency, if soil K reserves are depleted. If
insufficient K is available, characteristic
symptoms of deficiency are likely to be evident
during rapid crop growth. Symptoms will
appear first on lower leaves because the nutrient
is mobile within the plant and K from the older
leaves is taken to supply the needs of newly
developing tissues. Typically, symptoms first
appear at the leaf tip and spread back along the
edges. In alfalfa the symptoms begin along the
leaf margins as small, whitish spots (Figure 2)
that coalesce with intensified deficiency
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Resistance of some varieties to stresses of
disease, temperature, or moisture is related to a
greater ability to take up soil K (Ross et al.,
2013).

(Antonioet al., 2014). In corn and the small
grains, the symptoms start with yellowing of the
leaf tips, and continue with a progression of
yellow, light tan, and brown along the margins
as the deficiency continues, until leaf death.

Fertilizer Potassium
The most common fertilizer form is potassium
chloride (KCl), called muriate of potash. It is a
highly water-soluble salt with a K2O analysis of
60 to 62 percent. Processing differences result
in two common chemical qualities, identifiable
as red and white muriate of potash. Because the
difference is of no consequence to the plant,
deciding which to use should depend on the
basis of cost per unit of K. The K analysis of a
fertilizer material is given as the percentage of
K2O (potash) for the material. There is no actual
K2O in fertilizer, but this is the accepted and
legal
reporting
form.
Potassium
recommendations are reported as pounds of
K2O per acre on Penn State’s soil test report.
The units of potash (K2O) can be converted to
potassium (K) by multiplying pounds of K2O by
0.83. For the opposite conversion, multiply
pounds of K by 1.2 to get pounds of K2O
(Antonioet al., 2014). We have seen that crop
response to K may be more indirect than direct.
Effects will be an increased response to N and
improved resistance to disease, drought, and
cold temperatures, and may, therefore, depend
on growing season conditions.

Figure 2: Characteristic symptoms of K deficiency in
alfalfa and corn

Crop Response
The small amount of K removed by corn grain
harvest is evidence that the grain of a crop is not
the major site of K use or requirement. In fact, if
that corn crop were harvested as silage, the
amount of K removed would increase about
fivefold. The action of K in a plant is not
dramatic like that of N; rather, it plays a
backstage role in nearly every facet of crop
production. Photosynthesis, control of plant N,
formation of new proteins and tissues, and
strength of cell walls and stalk tissues are all
influenced directly by K nutrition (Antonioet al.,
2014). With a K deficiency, seasonal duration of
leaf photosynthesis is shortened, transport of
nutrients and sugars within the stem is
hamstrung, plant integrity is compromised,
starch formation is hindered, and use of N is
limited. These conditions predispose plants to
the effects of stress. Therefore, the real value of
K to crop plants is most evident in times of
stress. Adequate and balanced nutrition in all
essential nutrients maintains a plant’s vigor and
reduces its vulnerability to stress. Potassium,
however, has a standout role in a plant’s
defense, which is primarily preventive.
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problems, including the following:

Organic farming does not mean going ‘back’ to
traditional methods. Many of the farming
methods used in the past are still useful today.
Organic farming takes the best of these and
combines them with modern scientific
knowledge. Organic farmers do not leave their
farms to be taken over by nature; they use all
the knowledge, techniques and materials
available to work with nature. In this way the
farmer creates a healthy balance between nature
and farming, where crops and animals can grow
and thrive.
To be a successful organic farmer, the
farmer must not see every insect as a pest, every
plant out of place as a weed and the solution to
every problem in an artificial chemical spray.
The aim is not to eradicate all pests and weeds,
but to keep them down to an acceptable level
and make the most of the benefits that they may
provide.
On an organic farm, each technique would
not normally be used on its own. The farmer
would use a range of organic methods at the
same time to allow them to work together for
the maximum benefit. For example the use of
green manures and careful cultivation, together
provide better control of weeds than if the
techniques were used on their own.

•
•

•
•

•

•

Crop nutrition
To produce a healthy crop an organic farmer
needs to manage the soil well. This involves
considering soil life, soil nutrients and soil
structure. Artificial fertilisers provide only short
term nutrient supply to crops. They encourage
plants to grow quickly but with soft growth
which is less able to withstand drought, pests
and disease. Feeding the soil with manure or
compost feeds the whole variety of life in the soil
which then turns this material into food for
plant growth. This also adds nutrients and
organic matter to the soil. Green manures also
provide nutrients and organic matter. These are
plants with high nitrogen content that are sown
as part of a rotation and are dug into the soil
when young.

Why farm organically?
Organic farming provides long-term benefits to
people and the environment. Organic farming
aims to:
•
•
•
•
•

Increase long-term soil fertility.
Control pests and diseases without harming
the environment.
Ensure that water stays clean and safe.
Use resources which the farmer already has,
so the farmer needs less money to buy farm
inputs.
Produce nutritious food, feed for animals
and high quality crops to sell at a good
price.
Modern, intensive agriculture causes many
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Artificial fertilisers and herbicides are easily
washed from the soil and pollute rivers,
lakes and water courses.
The prolonged use of artificial fertilisers
results in soils with a low organic matter
content which is easily eroded by wind and
rain.
Dependency on fertilisers. Greater amounts
are needed every year to produce the same
yields of crops.
Artificial pesticides can stay in the soil for a
long time and enter the food chain where
they build up in the bodies of animals and
humans, causing health problems.
Artificial chemicals destroy soil microorganisms resulting in poor soil structure
and aeration and decreasing nutrient
availability.
Pests and diseases become more difficult to
control as they become resistant to artificial
pesticides. The numbers of natural enemies
decrease because of pesticide use and
habitat loss.
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Rotations

then one population can become dominant
because it is not being preyed upon by another.
The aim of natural control is to restore a natural
balance between pest and predator and to keep
pests and diseases down to an acceptable level.
The aim is not to eradicate them altogether.

Growing the same crops in the same site year
after year reduces soil fertility and can
encourage a build up of pests, diseases and
weeds in the soil. Crops should be moved to a
different area of land each year, and not
returned to the original site for several years.
For vegetables a 3 to 4 year rotation is usually
recommended as a minimum.

Safety for the environment
There are a number of harmful effects that
chemical pesticides can have on the
environment:

Composting

•

Compost is organic matter (plant and animal
residues) which has been rotted down by the
action of bacteria and other organisms, over a
period of time. Materials such as leaves, fruit
skins and animal manures can be used to make
compost. Compost is cheap, easy to make and is
a very effective material that can be added to the
soil, to improve soil and crop quality.

•
•

Mulching
Mulching means covering the ground with a
layer of loose material such as compost,
manure, straw, dry grass, leaves or crop
residues. Green vegetation is not normally used
as it can take a long time to decompose and can
attract pests and fungal diseases.

Chemical pesticides can kill useful insects
which eat pests. Just one spray can upset
the balance between pests and the useful
predators which eat them.
Artificial chemicals can stay in the
environment and in the bodies of animals
causing problems for many years.
Insect pests can very quickly, over a few
breeding cycles, become resistant to
artificial products and are no longer
controlled. This means that increased
amounts or stronger chemicals are then
needed creating further economic, health
and environmental problems.

Natural control
There are many ways in which the organic
farmer can control pests and diseases.

Green manures
Green manures, often known as cover crops, are
plants which are grown to improve the
structure, organic matter content and nutrient
content of the soil. They are a cheap alternative
to artificial fertilisers and can be used to
complement animal manures.

•
•

Natural pest and disease control

•

Pests and diseases are part of nature. In the
ideal system there is a natural balance between
predators and pests. If the system is imbalanced

•

Growing healthy crops that suffer less
damage from pests and diseases.
Choosing crops with a natural resistance to
specific pests and diseases. Local varieties
are better at resisting local pest and
diseases than introduced varieties.
Timely planting of crops to avoid the period
when a pest does most damage.
Companion planting with other crops that
pests will avoid, such as onion or garlic.
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The increasing level of trade between and within
the countries, increase the risk of introduction
and spread of insects, plant diseases and weeds.
Species those were previously capable of
VOLUME NO. 15, ISSUE NO.2

dispersal only over short distances by natural
processes can now be transferred inadvertently
from country to country or from one
geographical region to another by means of fast
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(Mumbai) Seaport in 1949, the Directorate
started its quarantine activities. The first plant
Quarantine and Fumigation station of India was
started in 1951. The Entomology, Plant
Pathology and Nematology Divisions in Plant
quarantine was established in 1978. For
regulating the plants, fruits and seeds Import to
India a regulation was started during 1989,
which was popularly known as PFS order. This
was forwarded through a Gazette Notification,
as a act at 1989 to ensure the high quality
planting materials to farmers for maximizing
Agricultural productivity. This Act also allows
provisions to state government to make their
own legislation for adopting remedial measures.
The state legislation were also empowered with
The state Governments are also empowered to
enact rules/regulations to regulate the
movement of materials from one region/area to
another within a state and between states.

international transport links. From many
countries, the dangerous pests have frequently
introduced from exiting environment through
Import of commodities. Such new species
introduction is threatening native biodiversity
and emerges as a problematic pest to the local
agricultural system. Weeds are most destructive
crop yield limiting factor among the crop pest.
The annual crop loss caused by weeds alone
accounting about 33 - 65%, when compared
with other pest, weed causes higher yield loss. It
is very important to impose restriction of the
movement of pest infested plants or plant
material from one country to another. In Indian
this regulation was done by the Ministry of
Agriculture, Directorate of Plant Quarantine
and Storage. The quarantine regulations are
formulated by government to reduce the
chances of pests being introduced on articles
imported from foreign countries. Quarantine is
accomplished through prohibition, interception
and elimination of pests, diseases and weeds at
pre-entry, entry and post-entry points.

Quarantine Insect pest
The diversity and magnitude of insect pest in
animal kingdom was makes as a dominating one
on all other living organisms. Insects inflict both
quantitative and qualitative losses. It is
estimated that on an average 15 percent of the
food which was produced annually in our
country was lost due to insects. There are still
several insect pests, which are notyet known to
occur in
India. These, if introduced along with plant
material may be extremely devastating the
exiting agricultural ecosystem.

Plant Quarantine - History?
The term Quarantine is originated from a
French word quaranta giorni, which means 40
days period. Plant quarantine activities in India
are carried out under the Destructive Insects
and Pests Act (DIP Act) of 1914 as amended
from time to time, prohibiting the import of
plants and plant material, insects, fungi and
weeds to India from foreign countries. The
awareness to quarantine measures in India
started in early 20th century when the British
Government in 1906, ordered compulsory
fumigation of imported cotton bales to prevent
the introduction of the dreaded Mexican cotton
boll weevil. In 1914, Comprehensive Plant
Quarantine Act, known as Destructive Insects
and Pests Act, (DIP Act) becomes operative.
Over the years the DIP Act was revised and
amended several times. However it needs to be
periodically reviewed and amended to meet the
growing requirements of liberalized trade under
the WTO. In 1946, the Directorate of Plant
Protection, Quarantine and Storage, under the
ministry of Food and Agriculture were setup. In
1946, Plant quarantine activity stared with the
initiation of plant introduction scheme in the
Botany Division at Indian Agricultural Research
Institute (IARI) New Delhi. At Bombay
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Table 1. Examples of pests introduced in India from other
countries
S.No.
1.
2.
3.
4.

Name of the pest
Eriosoma lanigerum
Icerya purchase
Apple Wooly aphid
San Jose scale of apple

Year
1909
1920
1928
1900

Country
England
Australia
Australia
Italy

Quarantine Diseases/Nematodes
Most common method of plant disease
dissemination is through seeds. Several import
seed/grain materials for Agricultural and
consumption
purpose
increase
the
phytosanitary risk of new plant disease
introduction to the nation. It was reported the
about 287 fungus species affects 534 food crops
as a seed-borne pathogen. The seed-borne fungi
60

VOLUME NO.15, ISSUE NO.2

ISSN No.:2321-7405

loss and affecting countries existing ecosystem.
The United States Department of Agriculture
(USDA) defines Alien weed as “a species that is
non-native or alien to the ecosystem – the
introduction of the species causes or is likely to
cause harm to human health, or to the economy
or environment” In India the plant Quarantine
regulation upon weeds is realized after the
introduction of Congress grass (Parthenium
hysterophorus) during 1956 form USA through
PL - 480 Scheme. The introduction of Lantana
camara form Central America in 19th century
and Phalaris minor from Mexico along with
seeds of cereal crops in mid 20th century into
India have become threat to the crop
production, environment and human health.

can be present: on the seed in the form of
mycelium, spores or fruiting bodies e.g. smut or
bunt spores or in the seed in the form of
mycelium like loose smut or along with the seed
in the form of fungal fructifications such as
ergot Sclerotia etc. Apart from these there were
also possibilities of introduction of new virulent
bacterial and fungal stains which can cause a
serious yield loss among the crops. Plant
parasitic nematodes have a great variety of
survival and dispersal strategies which make
them difficult to eradicate through usual
phytosanitary measures. Soil and underground
parts of the plants are the best-suited niches for
their feeding.
Table 2. Examples of disease/nematodes introduced in
India from other countries
S.No.
1.
2.
3.
4.
5.
6.

Name of the pest
Late blight of potato
Urocystis tritici (Flag
smut of wheat)
Downey mildew of
grapes
Bunchy top virus
Bacterial blight of paddy
(X. oryzae)
Golden nematode of
potato (Heterodera
rostochiensis)

Year
1883
1906

Country
England
Australia

1910

Europe

1940
1959

Srilanka
Philippines

-

Western
Europe

Indian Phytosanitary actions
To product and the existing country biodiversity
and agricultural ecosystem the government of
India made a regulation on export and import of
Plant, Agricultural materials through Plant
quarantine Order under Destructive Insect pest
Act. The present plant quarantine order (PQ
Order) which was in force from 2003 and it was
amended as timely basis. To product the
ecosystem and regulate the import of
agricultural commodities the PQ order 2003 is
listed the several imported commodities with,
country wise specific phytosanitary conditions.
PQ order 2003 also listed several insect, Fungi,
Nematode and 31 weed species as Quarantine to
India. The notification of quarantine Insects and
diseases are recommended with Fumigation of
Methyl-bromide with specific dose and time and
the only phytosanitary action against quarantine
weed seed is deportation of the Consignments.

Weeds
Weed is an undesirable plant which occurs in
crop land and adversely affects the crop yield by
both quality and quantity. In India weed alone
causes annual monetary loss of Rs. 1980 core.
The potential yield losses due to weeds can be as
high as about 65 per cent depending on the
crop, degree of weed infestation, weed species
and management practices. A recent study
undertaken at DWSR suggests that proper weed
management technologies, if adapted, can result
in an additional income of Rs. 1,05,036 cores
per annum. About 30,000 weed species have
been listed in the world according the growing
conditions, out of which 18,000 causes serious
yield loss to crop environment which is ideal for
crop is also ideal for weeds. Apart from the
native weed species, the exotic weeds from other
country during import and export of
Agricultural Commodities causing huge yield
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that phenolic compound from root extract
(0.0107 g l-1) and shoot extracts (0.107 g l-1) of
canola has reduced the seed germination (65.33
%), radicle length (1.53 cm), fresh weight (0.4 g)
and dry weight (0.003 g) of soybean as
compared to (control) without phenolic
compound.

Allelopathy is a biological phenomenon by
which an organism produces one or more
biochemicals that influences the germination,
growth, survival and reproduction of other
organisms are known as allelochemicals. They
have beneficial (positive allelopathy) or
detrimental (negative allelopathy) effects on the
target organisms and the community.
Allelochemicals are the subset of secondary
metabolites, which are not required for
metabolism (i.e. growth, development and
reproduction) of allelopathic organisms.
Allelochemicals with negative allelopathic
effects are an important part for weed
management, where we are interested in the
inhibition of one plant (the weeds) by another
(usually the crop or weed) through the
production of allelochemicals. These secondary
metabolites under certain circumstances can act
as phytotoxins, inhibiting or promoting some
biochemical or physiological processes in the
other plants or organisms (Rice, 1972).

Ecological mechanism of allelopathy
Narval (2011) opined that, the residual effect of
preceding forage crop (pearl millet) significantly
reduced the weed density in sorghum at 15 DAS
and 70 DAS (86.8 % and 26.6 %, respectively)
throughout the crop season when compared
with fallow plots.
Fernández et al. (2010) revealed that
intercropping of fababean + berseem (1:1) and
pea + berseem (1:1) reduced the number of
emerged orabanche crenata per host plant (1.0
and 0.4, respectively) as compared with
fababean and pea sole crops (1.5 and 1.4,
respectively).
Sorghum + sunflower + brassica combined
residues each incorporated at 2 g kg-1 soil
significantly reduced the germination (71.1 %
and 52.22 %), root length, (0.0 and 9.43 cm)
and shoot length (0.00 and 22.2 cm) of rice and
jungle rice, respectively (Abdul et al., 2011).

Physiological mechanism of allelopathy
The transpiration (3.7 mmol m-2 s-1), net
photosynthetic rate (5.3 µmol m-2 s-1), stomatal
conductance (0.2 mmol m-2 s-1), intercellular
CO2 concentration (248 µl-1) and leaf
temperature (31 0C) of cucumber were
significantly reduced due to allelochemicals
released from cucumber root exudates at 100
mg l-1 compared to 0 and 50 mg l-1 (Jing et al.,
2003).
Shibu and Andrew (1998) noticed that
juglone (10-4 M concentration) exhibited
signiﬁcant
inhibitory
effects
on
net
photosynthetic rate (7 and 5 µmol m-2 s-1),
transpiration (4 and 2 mmol m-2 s-1) and
stomatal conductance (0.3 and 0.1 mmol m-2 s-1)
of corn and soybean, respectively as compared
to the without juglone treatment (control).
Haddadchi and Gerivani (2009) concluded
November, 2018

Conclusion:
•

•
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The transpiration (E), net photosynthetic
rate (Pnet), stomatal conductance (Gs),
intercellular CO2 concentration (Ci) and leaf
temperature (Lt) of cucumber were greatly
affected due to allelochemicals released
from root extracts and root exudates of
cucumber seedlings
Juglone inhibited the growth, total
chlorophyll content and photosynthesis of
Lemma minor at the concentration of 40
µM.
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HADDADCHI, G. R. AND GERIVANI, Z., 2009,
Effects of Phenolic Extracts of Canola (Brassica
napuse L.) on Germination and Physiological
Responses of Soybean (Glycin max L.)
Seedlings. Int J. Pla Pro., 3(1): 1735-1780
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H, H., 2003, Effects of root exudates and
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Purple nutsedge density (0.25 m-2) was
reduced in cotton + sorghum (1:2) at 45 and
75 DAS
Germination
percentage
(55
%),
germination rate (2.9 seeds day-1) and
seedling length (43 mm) of dodder was
affected by sunflower residue application
due to release of chlorogenic acid (phenols).
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Introduction

causes several health issues even though the
essential calories have been consumed. So the
urge for the nutrients by our body which remain
unnoticed by the common man and the policy
makers is called as “the hidden hunger”.

The green revolution brought down the extent of
starvation for calories throughout the world.
The impact of green revolution was studied by
several economists and the policy makers. Most
of them were satisfied with the outcomes as they
counted the calories as a primary dietary factor.
But there were persons like Dr. Howarth Houdy
Bouis to analyze actual fact. He was an
economist from International Food Policy
Research Institute (IFPRI) who researched the
diets of poor households and nutritional
outcomes in Asia. His emphasis was on the
differences in diets between the rich and the
poor and the level of non staple food
consumption. He found out that it is not just the
calories that matters and the main constrain is
the better nutrition to lead healthy and
economically productive lives. This is the
problem in the poor household where the
diverse food is not available restrains them from
living a healthy life. The nutrition deficiency
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The solutions for “hidden hunger”
Taking staple might add the calories but not the
nutrients. So to satisfy our body, we should
diversify our food habits including a diet full of
vegetables and fruits along with the staple
foods. But it is not possible all the time. So
another alternative is the “fortification” which
deliberately increases the amount of essential
micronutrients (vitamins and minerals) in food
to increase the nutritional quality. But the
government should take action to realize the
concept which is not practically possible in all
conditions and also not very cost effective. The
manual processing of food and fortification is
not a good solution for the problem. Here araise
the concept of “Biofortification” in which the
nutritional quality of the food crops including
63
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Initiatives

the staples through agronomic practices,
conventional plant breeding or modern
biotechnological methods. The nutrient status is
improved during the plant growth itself. In this
way, there would be an increase in the quality of
food that is regularly consumed by the people to
ensure the nutritional security.
From the research, there araised two
questions: (1) Why can’t we make plants to do
some work or how about producing variety with
Iron (Fe) or Zinc (Zn), that variety will not be
having any visual changes, but nutrition will be
more and if it is a staple food, then farmer will
grow more and nutrients will reach people
efficiently? (2) What if plants itself will need
these nutrients, and then they will also get
better nutrition?. These questions were the base
idea for the concept of biofortification of staple
food crops.

The scientists from several CGIAR centers were
enlightened about the concept by Robin and
Welch with strong background of their own
research. Various scientists from CIAT,
CIMMYT, USDA, IRRI gathered together in a
USAID funded meeting in Maryland in 1994 and
discussed about launching a project to breed for
high minerals and vitamins to form CGIAR
micronutrient project. But the funding agency
was
Danish
international
development
cooperation (DANIDA). With Dr. Robins’s effort
AICAR raised some fund with the support of
Australian Centre for International Agricultural
research. After the 2nd CGIAR meeting at IRRI
in 1999. In a meeting at CIAT, Steeve Beebe
coined the term “Biofortification”. Later ADB
and micronutrient initiative started funding the
project. After 2002, the biofortification
challenge program (BCP) got selected for fast
implementation by CGIAR. Then at the
discovery phase of the program (2003-08) the
name of the BCP changed into Harvest Plus. The
identification of target population and
confirmed the feasibility of the biofortification
plan. In the phase II (2003-13), the breeding of
first wave biofortified crops completed and
approved
by
National
varietal release
committees and the nutritional efficacy trials
were carried out. The phase III (2014-18) will
have the focus on delivery and scaling up of
biofortified crops. Along with phase 1 and phase
2, harvest plus sponsored country programs in
Brazil, China and India. The aim was to
coordinate the national institutes and
government to fund and lead the biofortification
activities.

The idea to light
Bringing such an idea to light was not an easy
task especially for an economist like Bouis.
However in 1993, he presented the idea in front
of the breeders from Consultative Group for
International Agricultural Research (CGIAR)
centers. But the whole plant scientists were
against the concept that was put forth by a
person who is not a plant scientist. The
improvement of quality will definitely will have
a sacrifice in the yield which will not be accepted
by the farmers. As it is not profitable, no agency
will be ready to fund such an initiative.
Without losing the enthusiasm, Dr. Bouis
tried other ways to make his idea to a reality. He
then came to know that Plant, Soil and
Nutrition lab (PSNL) of Cornell University was
doing such kind of inter disciplinary research
dealing with the mineral nutrition in soil, plants
and animals. Ross Welch, who was a scientist
there reinspired Bouis by sharing his research
stating that the plant also need nutrition for
their growth just like humans. So if the plants
get a better start, the higher yield can be
obtained and higher minerals in the seed will
give a higher productivity. Ross Welch along
with Robin Graham of University of Adelaide
was working in a project dealing with influence
of Zinc on wheat. so these three together
discussed the potential of agriculture to improve
the human nutrition and they agreed to do what
they could do to realize that potential.

November, 2018

Harvest Plus: Mission, Goal and Vision
The mission of Harvest plus is to scale up the
delivery of biofortified nutritious crops around
the world, so that every child, women, and man
who need them can have access. With a broad
goal of reaching 15 million farming households
with 100 millions of people with biofortified
nutritious foods by 2020, its vision of world free
of hidden hunger. Harvest plus is operating
through the institutions under CGIAR network
like, IRRI, ICRISAT, IFPRI, IITA, ICARDA etc.
Till now, the Harvest Plus India have two
crops biofortified crops: Iron Pearl Millet: It
Provides up to 80% of daily iron needs. Along
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Reference

with the nutritional benefits, it is also having the
farmers benefits like High yielding, mildew
resistant, short duration, drought tolerant. The
biofortified varieties are ICTP 8203-Fe-10-2
(Dhanashakti), ICMH 1201 (Shakti-1201). Zinc
Wheat: It provides up to 50% of daily zinc needs
with high yielding, adapted to the target area of
eastern gangetic plains and disease resistant.
The varieties releases are BHU-3, BHU-6
(Chitra)
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Conclusion
Along with the daily calorific requirements, the
nutritional quality is also an important
consideration for building a healthy society. So
more emphasis is to be given in the breeding for
the biofortified crops and government initiatives
should be there for promoting the biofortified
varieties thereby ensuring both food and
nutritional security.
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Introduction

biochemical collaborations will empower
farmers to make use of natural control strategies
towards most pests and help diminish our
reliance on synthetic chemicals that have
induced
several
significant
sorts
of
contamination (Abugre et al., 2011).

The phrase allelopathy was instituted in 1937
with the aid of Hans Molisch the father of
allelopathy from the Greek phrases "allelon"
which means mutual and "pathos" which means
harm. Allelopathy commonly refers to the
inhibitory or stimulatory outcomes of one plant
species (the donor) on the germination, growth
or improvement of some other plant species (the
recipient). At the point when metabolic
compounds produced by way of one plant
inhibit any physiological interest, which
includes seed germination of different
vegetation, the adversarial chemical interplay is
called allelopathy (Kadioglu and Yanar, 2004).

Sources of allelopathic chemicals
Allelochemicals are the secondary metabolites
produced with the aid of plant and are byproducts of important metabolic processes.
Synthetic compounds with allelopathic potential
are available in essentially all plant tissues,
carries leaves, stems, root, rhizomes, flowers,
fruits, and seeds. Allelochemicals might be
discharged from plant tissues in a variety of
ways, which includes volatilization, root
exudation, leaching and decomposition of the
plant deposits (Babu et al., 2014).

Importance of allelopathy
The advancement of sustainable farming is an
outright need if mankind is to continue to exist
and increased knowledge of allelopathy can
assist notably in achieving that goal. Expanded
information of allelopathy in addition to
accelerated getting to know concerning the
associated
territory
of
plant
creature,
VOLUME NO. 15, ISSUE NO.2

Mechanisms of action of allelopathic chemicals
Allelopathy is often ordered under ecological
chemistry / chemical ecology or physiological
environment.
Allelochemicals
have
real
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obstacle of photosynthesis (e) restraint or
stimulation of respiration (f) hindrance or
incitement of stomata (g) hindrance of protein
synthesis (h) restraint of hemoglobin synthesis
(I) modifications in membrane permeability (j)
hindrance of action of particular enzymes
(Muzell et al., 2016).

influence in the fundamental metabolism of
plant and have been divided into 15 compound
classes. They influence various physiological
and biochemical processes in plants, for
example, (a) hindrance of cell division and
elongation (b) restraint of gibberellins or IAA
actuated development (c) mineral uptake (d)

Allelopathic effects on seed germination
S.No.
1
2
3

Crop
Sunflower
Broccoli
Eucalyptus

4

Glyricidia maculata

5

Ailanthus triphysa, Bombax
Malabaricum, Thespesia
populnea, Nutmeg and Cashew
Prosopis juliflora
Tectona grandis, Albizia pracera
and Acacia nilotica

6
7

8

9
10

Acacia nilotica, Acacia
leucophloea, Casuarina
equisetifolia, Dalbergia sissoo
Rox, Eucalyptus tereticornis and
Tectona grandis
Parthenium
Casuarina sp.

Allelochemicals
Phytotoxins
Chloroform
Caffeic, Gallic, Gentisic,
Hydroxybenzoic, Syringic,
Vanillic acid and Catechol
Green foliage leaf extract

Tannin

Cowpea, Green gram, Black gram, Horse
gram, Sunflower, Rice, Sorghum, Finger
millet, Mustard, Ground nut and Lablab
Rice and cowpea

Phenolic compounds
Black gram, Sorghum and sunflower
Rich in phenols, contained
Soybean, Pearl millet and Cluster bean
traces of alkaloids and free
from flavonoids, steroids and
saponins
Bark leachates, Tannin,
Maize, Pigeon pea and Sesame
Phytotoxins and Phenolics,
Terpenoids, Organic
Cyanides
Shoot extract
Phytotoxins

Corn, Wheat, Soybean and Ryegrass
Maize, Black gram, Sorghum and sunflower
Babu, G.P., Hooda, V., Audiseshamma, K. and
Paramageetham, C. (2014). Allelopathic effects
of some weeds on germination and growth of
Vigna mungo (L). Hepper. Int. J. Curr.
Microbiol. App. Sci., 3(4): 122-128.
Kadioglu, I. and Yanar, Y. (2004). Allelopathic
effects of plant extracts against seed
germination of some weeds. Asian J. Plant Sci.,
3(4): 472-475.

Conclusion
However, allelopathy has moreover been
implicated in different issues in agro biological
community. To additionally enhance the
performance of agro biological communities and
to solve these issues, in-depth multidisciplinary
allelopathy research along with agriculture,
horticulture and bioscience is required.

Muzell Trezzi, M., Vidal, R.A., Balbinot Junior,
A.A., von Hertwig Bittencourt, H. and da Silva
Souza Filho, A.P. (2016). Allelopathy: driving
mechanisms
governing
its
activity
in
agriculture. Journal of Plant Interactions, 11(1):
53-60.-
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Effects on seed germination
Cowpea, Cluster bean and Ladyfinger
Tomato
Black gram, Green gram, Rice, Tomato,
Wheat, Maize and Cowpea
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