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HORTICULTURE

A short Duration Leafy Vegetable-Small Amaranth
(Sirukeerai)
A.D. Ashok, K.Kayalvizhi and J. Ravivarman
Institute of Agriculture, Tamil Nadu Agricultural University, Kumulur-621 712

Introduction
Sirukeerai (Amaranthus polygonoides)
is the most common leaf vegetable grown in
Tamil Nadu and Kerala belong to the family
of Amaranthaceae. It is rich in anti oxidants
nutrients like calcium and vitamins. Highly
preferred due to green colour of the entire
plant. Short duration, quick response to
manures and fertilizers, high yield, easiness
in cultivation and availability of diverse types
suited to specific agro-climatic situations
make it a favorite crop of farmers to fit in any
cropping systems. Both leaf and grain types
play a vital role to combat malnutrition of
poor people. Suitable for growing in North
Eastern zone of Tamil Nadu comprising of
Cuddalore, Thiruvannamalai, Villupuram,
Kanchipuram, Vellore and Ariyalur districts.

Uses
The leaf contains a small amount of vitamin
C. Amaranth is used for ulcers, diarrhea, and
swollen mouth and throat. It is also used to treat
high cholesterol.
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Variety
Sirukeerai PLR 1
It is released in 2013 at Vegetable Research
Station, TNAU, Palur. It is very less in fibre, soft
in nature, fast growing, with less oxalate content
and highly suitable for all types of recipes and
possesses delicacy in taste.
Soil
It performs well under wide range of soil
except saline patches under irrigated conditions.
Well drained loamy soils with slightly acidic
nature and warm climate are suitable for
sirukeerai cultivation.
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Season and sowing
Sowing can be done throughout the year.
Best season for sirukeerai cultivation is aadi
pattam.
Seed rate
2.5 kg/ha of seeds broadcasted evenly on
the beds after mixing with 10 parts of sand.
Preparation of field
The field is prepared to a fine tilth and
form beds of 2 x 1.5 m size. After germination
thin the seedlings to have a spacing of 12 – 15
cm.
Irrigation
Irrigate before and after sowing and at
three to four days intervals after
germination.

Application of fertilizers
Apply FYM 25 t/ha, Azospirillum 2 kg

2.

and Phosphobacteria 2 kg/ha, N 75 kg and K 25
kg/ha as basal dose.

Plant protection
Leaf eating caterpillar
It can be controlled by spraying Carbaryl 50
WP @ 2 g/lit.
Leaf spot
It is moderately resistant to cercospora leaf
spot and leaf webber. Carbendazim @ 1 g/l of
water. Spraying sulphur compounds should be
avoided.
Harvest and yield
It is a single pluck type. Plants are ready for
early harvest 20-21 days by pulling. Yields 8-9
t/ha. of edible portion. The seed yield is 200
kg/ha.

HORTICULTURE

Cultivation Practices of Gongura in India
A.D. Ashok1*, K. Kayalvizhi1 and J. Ravivarman1
1

Institute of Agriculture, Tamil Nadu Agricultural University, Kumulur - 621712, Trichy

Introduction
Gongura is a tropical leafy vegetable
crop, also popularly known for its fibre. It is
also called as Mesta, Gogu and Pulichaikeerai
(Tamil). It is botanically called as Hibiscus
sp. (2n = 36), belongs to the bhendi family,
Malvaceae. It is native to Southern Asia. It is
a well known leafy vegetable in the rural
areas of South India. It is rich in iron and
calcium, reduce the body heat and cures the
jaundice problem. For cultivation for green
purpose, green type called Kenaf (Hibiscus
cannabinus) and red stem type called Roselle
(Hibiscus sabdariffa) are available in the
markets. Red type is more sour taste than the
green types.

dried calyxes are used in preparing chutney,
jellies, and sauces. Tender leaves and stalks are
eaten as a vegetable. Mature leaves are consumed
as a vegetable. Hundred grams of leaves contain
1.7g protein, 1.1 g fat, 9.9 g Carbohydrate, 172 mg
calcium, 40 mg Phosphorous, 2.28 mg iron and
Vitamins like A (6.97 mg), B1 (0.07 mg), B2 (0.39
mg), B3 (1.1 mg) and Vitamin C (20 mg).

Climate and soil
Mesta needs well drained slightly acidic,
sandy loam soils. Red soil and warm climate are
also suitable for cultivation.

Importance
Young shoots and leaves are astringent,
antiscorbutic, emollient, diuretic, sedative,
emollient. Used as a folk remedy in
treatment of abscesses, bilious conditions,
cancer, cough, debility, dyspepsia, disuria,
fever,
hangover,
heart
ailments,
hypertention, neurosis, and scurvy; Fresh or

Season and sowing
It is a direct sown crop. Seed sowing can be
done throughout the year. Best season of planting
April – May, July - August and December January. The field is prepared to a fine tilth by 2
to 3 ploughings and incorporate FYM of 12.5 t/ha
at last ploughing. Ridges and furrows of 60 cm
width should be formed. Seeds rate for direct
sowing is 2.5 kg/ha. Seeds are sown on one side
of the ridge at 30 cm intervel. Seeds are started to
germinate within one week. After germination,
thinning of excess seedlings by retaining one is
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essential.
Intercultural operation
Irrigate after sowing is essential. Life
irrigation is essential third day after sowing.
Further irrigation at weekly intervals after
germination is to be followed. No need of
chemical fertilizers. Applying organic
fertilizer improves the quality of the leaf.
Foliar spray of Jeevamirtham at the rate of
5ml per litre at fortnight interval will
improve growth. After 10-15 days of sowing,
manual weeding is important and later
monthly one essential.
On identifying the infestation of sucking

3.

pest in the plant, any systemic insecticide can be
sprayed. Otherwsie, 3 % of overnight fermented
herbal extract solution containing, 1:1:1 ratio of
Vitex negundo, Cissus quadragularis, Aloevera
in one litre cow urine, will be effective.
Harvest
Since the tender leaves are used as vegetable,
it is necessary to harvest the leaves at 30 to 40
days after sowing plants. Harvest can be done by
clipping. The tender stem and leaves are clipped
at 5 cm from the base. Further branches can be
induced by this clipping and the leaf yield for the
second harvest will be increased.

AGRONOMY

Dryland Technologies: Techniques to Reduce
Evaporation and Transpiration Loss
Geeta Kalaghatagi*, Shilpa V Chogatapur** and Gunabhagya**
* SRF, **Research Associate, ZBNF Zone-3, AC, Vjayapur, UAS
Reducing Evaporation Losses
Soil moisture is the most limiting factor
in dryland agriculture. It is lost as
evaporation from the soil surface and as
transpiration from the plant surfaces.
Evaporation has to be arrested as it is not
directly related to productivity whereas
transpiration can be reduced to some extent
without affecting productivity of plants. The
evaporation losses can be reduced by:
 Mulches
 Antitranspirants
 Wind breaks
 Weed control
Mulches
About 60 to 75 per cent of the rainfall is
lost through evaporation. These evaporation
losses can be reduced by applying mulches.
Mulch is any material applied on the soil
surface to check evaporation and improve
soil water. Application of mulches results in
additional benefits like soil conservation,
moderation of temperature, reduction in soil
salinity, weed control and improvement of
soil structure.

of the soil is loosened, it acts as a mulch for
reducing evaporation. This loose surface soil is
called soil mulch or dust mulch. Intercultivation
creates soil mulch in a growing crop.
Stubble mulch: Crop residues like wheat
straw or cotton stalks etc., are left on the soil
surface as a stubble mulch. The advantages of
stubble mulch farming are protection of soil from
erosion and reduction of evaporation losses.
Straw mulch: If straw is used as mulch, it
is called as straw mulch.

Fig.1: Straw mulching in Sugarcane crop

Plastic mulch: Plastic materials like
polyethylene, polyvinyl chloride are also used as
mulching materials.

Types of mulches
Soil mulch or dust mulch: If the surface
VOLUME NO. 17, ISSUE NO.06
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since they also reduce photosynthesis.


Vertical mulching: To improve
infiltration and storage of rainwater in these
soils, vertical mulches are formed. It consists
of digging narrow trenches across the slope
at intervals and placing the straw or crop
residues in these trenches. The pruned plant
material is placed in contour trenches formed
between rows or in trenches around the
plants in concentric circles each year in one
circle.

Reducing Transpiration Losses
Antitranspirants: About 99 per cent of
the water absorbed by the plants is lost in
transpiration. If transpiration is controlled, it
may help in maintenance of favourable water
balance.
Antitranspirant is any material applied
to transpiring plant surfaces for reducing
water loss from the plant. These are of four
types:
 Stomatal Closing
 Film forming
 Reflective
 Growth retardant

Stomatal Closing type: Most of the
transpiration occurs through the stomata on
the leaf surface.

The desirable characteristics of film
forming type of antitranspirants are:
 They should form a thin layer,
 They should be more resistant to the
passage of water vapour than carbon
dioxide and the film should maintain
continuity and should not break
Reflectant Type: These are white materials
which form a coating on the leaves and increase
the leaf reflectance (albedo). By reflecting the
radiation, they reduce leaf temperatures and
vapour pressure gradient from leaf to atmosphere
and thus reduce transpiration.


Application of 5 per cent kaolin spray
reduces transpiration losses.
 A diatomaceous earth product (celite)
also increases reflection of solar
radiation from crop canopy
Growth Retardant: These chemicals
reduce shoot growth and increase root growth
and thus enable the plants to resist drought. They
may also, induce stomatal closure.
Cycocel is one such chemical useful for
improving water status of the plant:
Antitranspirants
generally
reduce
photosynthesis. Therefore, their use is limited to
save the crop from death under severe moisture
stress. If crop survives, it can utilise the rainfall
that is received subsequently. Antitranspirants
are also useful for reducing the transplantation
shock of nursery plants. They have some practical
use in nurseries and horticultural crops.

Fungicides like phenyl mercuric
acetate (PMA) and herbicides like
atrazine in low concentrations serve
as antitranspirants by inducing
stomatal closing.
These might reduce the photosynthesis
also simultaneously. PMA was found to
decrease transpiration to a greater degree
than photosynthesis in a number of plants.
Film Forming Type: Plastic and waxy
materials which form a thin film on the leaf
surface retard the escape of water due to
formation of physical barrier.
Mobileaf, hexadeconol, silicone are some
of the film forming type of antitranspirants.
The success of these chemicals is limited

Wind Breaks and Shelterbelts
Wind breaks are any structures that
obstruct wind flow and reduce wind speed while
shelterbelts are rows of trees planted for
protection of crops against wind. The direction
from which wind is blowing is called windward
side and direction to which wind is blowing is
called leeward side.
Shelterbelts are planted across the
direction of wind. They do not obstruct the wind
flow completely. Depending upon their porosity
certain amount of wind passes through the
shelterbelts while the rest deflects and crosses
over the shelterbelts. It thus reduces wind speed
without causing turbulence. The protection
offered by the shelterbelts is dependent on the
height of central tree row in the shelterbelts.

March, 2021
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Generally, shelterbelts give protection from
desiccating winds to the extent of 5 to 10
times their height on windward side and up
to 30 times on leeward side. Due to reduction
in wind speed, evaporation losses are
reduced and more water is available for
plants. The beneficial effect of shelterbelts is
seen more clearly in drought years. In
addition, shelterbelts reduce wind erosion.

Effective weed control in dryland
agriculture
leads
to
increasing
availability of soil moisture to crops.
This is the most useful measure to reduce
transpiration losses.

Weed Control
 Promptweed control eliminates the
competition of weeds with crops for
limited soil moisture.
 Transpiration rate from weeds is
more compared to crops.

Spraying nutrient solution: Nutrient
solution spray is recommended in the event of
revival of rain and release of moisture stress.
Urea or DAP spray (2% solution) is useful for
quicker regeneration of crops like legumes and
castor after rain.

4.
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Propensity Score Matching: Concept and Mechanism
Gunabhagya*, Geeta Kalaghatagi** and Shilpa V. Chogatapur*
* Research Associate, ** SRF, ZBNF (Zone-3), GOK project, AC, Vijayapur, (UASD),

Introduction
The propensity score matching method
is one of the non-parametric estimation
techniques that do not depend on functional
form and distributional assumptions. The
method is naturally attractive as it helps in
comparing the observed outcomes of
technology adopters with the outcomes of
counterfactual non-adopters (Heckman et
al., 1998).
Matching has become a popular
approach to estimate causal treatment
effects. It is widely applied when evaluating
labour market policies but empirical
examples can be found in very diverse fields
of study (Rosenbaum and Rubin, 1986). It
applies for all situations where one has a
treatment, a group of treated individuals and
a group of untreated individuals. The nature
of treatment may be very diverse. Propensity
scores are an alternative method to estimate
the effect of receiving treatment when
random assignment of treatments to subjects

is not feasible. Propensity score matching (PSM)
refers to the pairing of treatment and control
units with similar values on the propensity score,
and possibly other covariates, and the discarding
of all unmatched units (Rubin, 2001). It is
primarily used to compare two groups of subjects
but can be applied to analyses of more than two
groups.
Propensity scores are used to reduce bias and
increase precision when estimating treatment
effects in observational research. The use of a
propensity score may also provide a means of
circumventing some of the limitations of
conventional multivariable regression models
(Thomas, 2012).
Propensity scores are generally calculated
using one of two methods viz., Logistic regression
and Classification and Regression Tree Analysis.
Among these two methods logistic regression is
most commonly used method for estimating
propensity scores as compare to classification
and regression tree analysis (Parsons, 2001).
Adjustment for the estimated propensity

VOLUME NO. 17, ISSUE NO.06
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scores is accomplished using one or a
combination of the three main methods. (1)
Stratification, (2) Matching, and (3)
Weighting. Once the propensity scores are
estimated, these methods can be used to
estimate the treatment effect after adjusting
for differences between the treatment
groups. Both stratification and matching are
used to adjust for the covariate before
calculating the treatment effect. These
methods allow us to estimate the treatment
effects after adjusting for differences between
the treatment and control groups but are
regarded as impractical in situations when
there are a large number of covariates or
strata. In contrast, propensity scores provide
a scalar summary of all the covariate
information and there is no limit on the
number of covariates for adjustment. Of the
three methods of adjustment, propensity
score matching has been considered the most
statistically efficient method of integrating
propensity scores.
This method finds much application in
the field of medical statistics and psychology
rather than agriculture because in case of
medical sciences the research is always
conducted considering both treated and
control groups whereas it is very rare in case
of agriculture. Either to only a couple of
studies has been conducted using PSM in the
field of agriculture. This particular
methodology needs to be explored further by
the agricultural scientists.
Apart from all the advantages the
method has its own limitations such as it
requires small samples, and there is no
randomization. Therefore, the matching will
only control for the differences on the
observed variables and there may be some
bias resulting from the unobserved
covariates that could affect whether subjects
receive treatment or not. There is no specific
standard with respect to which variables
should be included in the propensity score
model (Tina, et al., 2004).

Propensity Score Matching Methods
Stratified Matching
 The propensity scores are classified
into intervals based on the range of
values. Each interval consists of
March, 2021

treatment and control subjects that on
average, have equivalent propensity
scores.
 The differences between the outcomes of
the treatment and the control group are
calculated to obtain the average
treatment effect. It is an average of the
outcomes of a treatment per block
weighted by the distribution of treated
subjects across the blocks.
 According to Cochran (1968), using five
strata or grouping the sample into
quintiles will eliminate more than 90- 95
per cent of the covariate bias.
Nearest Neighbor Matching




In this method, the absolute difference
between the estimated propensity scores
for the control and treatment groups is
minimized.
The control and treatment subjects are
randomly ordered. Then the first treated
subject is selected along with a control
subject with a propensity score closest in
value to it.

Where:
C(Pi)represents the group
Pi is the estimated propensity score for the
treated subjects i
Pj is the estimated propensity score for the
control subjects j
N: N Matching
In this method, control and treatment
subjects are randomly ordered but the first n
treatments are matched to n control subjects
with the closest propensity score. The commonly
used matches are 1:1, 1: N or N: 1matches.
Radius Matching
In this method, every treated subject is
matched with a corresponding control subject
that is within a predefined interval of the
treatment subject‘s propensity score. Since each
of the treatment subjects must be matched with a
control subject with a given interval, only a
certain number of comparisons will be available.
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In this method, every treated subject is
matched with a corresponding control
subject that is within a predefined
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interval of the treatment subject‘s
propensity score.
 Since each of the treatment subjects
must be matched with a control
subject with a given interval, only a
certain number of comparisons will
be available.
Kernel Matching


In this method, every treated subject
is matched with the weighted
average of the control subjects. The
weights are inversely proportional to
the distance between the treated and
control group‘s propensity scores.



Every treated subject is matched
with the weighted average of the
control subjects.
 The
weights
are
inversely
proportional to the distance between
the treated and control group‘s
propensity scores.
Mahalanobis Metric Matching


In this method, the subjects
ordered randomly and then
distance between the treated
control subjects is calculated.
distance is:

are
the
and
The

Caliper Matching
In this method, a pre-determined range
of values is defined usually within onequarter of the standard error (0.25) of the

5.

estimated propensity. Any values that fall outside
that range are removed (Sianesi, 2002).
where:
Pi is the estimated propensity score for the
treated subjects i
Pj is the estimated propensity score for the
control subjects j
e is the pre-determined range of values

Reference
Heckman, J., Ichimura, H., Smith, J. and
Todd, P., 1998, Characterizing Selection Bias
Using Experimental Data, Econometrica, 69-71.
Parsons, L. S., 2001, Reducing bias in a
propensity score matched-pair sample using
greedy matching techniques. In: Proceedings of
the Twenty-Sixth Annual SAS Users Group
International Conference. Cary, NC: SAS
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Rosenbaum, P. R., Rubin, D. B., 1986, The
central role of the propensity score in
observational studies for causal effects.
Biometrics, 41–55.
Rubin, D. B., 2001, Estimating causal effects
from large data sets using propensity scores. Ann
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Suppression Subtractive Hybridization (SSH)
Chidanand A Rabinal* and Anita Andewadi
Assistant Professor (Cont. ) Dept. of Biotechnology, UAS, Dharwad, Karnataka, Ph. No. 09008795079,

SSH is a transcription profiling tool that
aids in identifying the differentially
expressed genes between two different
(healthy and diseased) samples. The data
explains type of genes that are differentially
expressed in various biochemical pathways,
regulatory pathways, signalling pathways,
VOLUME NO. 17, ISSUE NO.06

defense systems and adaptability. Apart from
this, it co-relates the inter-relationship between
identified genes, clustering of genes and
understanding the cell behaviour at the molecular
level. In SSH, mRNA population of one sample
will be subtracted in mRNA population of other
sample and differentially expressed mRNA copies
10
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are enriched. Usually the samples will be two
counteracting samples. The sample in which
genes are expected to express differentially is
used as tester and its counteracting partner is
driver. The SSH can be used in two different
ways (i) forward (ii) reverse subtraction and
both give different information such as
upregulated and downregulated genes
respectively. The technique explored in
different biological system to identify and
study gene expression pattern under
different conditions (Diatchenko et al.,
1996).
Expression
of
antagonistic
genes
depends upon conditions, confronting
timings and type of host confronting. Hence,
it is essential to consider these parameters to
discover antagonistic genes in Trichoderma.
The SSH in Trichoderma performed by
preparing the cDNA from Trichoderma
during its confrontation against pathogen
(tester) and it will be subtracted in cDNA of
Trichoderma from control (driver) condition
(non-confronting sample). In the beginning
step, the tester cDNA is divided into two
groups (pool A and pool B) and each group
ligated with one type of adaptor. In first
round of hybridization, the driver cDNA
allowed to hybridize with both the pool of
cDNA separately. During the process the
common genes between the tester and driver
samples will get hybridize. In next round of
hybridization,
the
product
of
first
hybridization (pool A and pool B) mixed
without any denaturation, allowing the
hybridization to take place between
unhybridized cDNA of pool A with
unhybridized cDNA of pool B. During the
process, the differentially expressed genes
will get hybridized and these molecules carry
two different adaptors at their ends. When
this sample is subject to PCR with the
adaptors specific primers than, the
Trichoderma genes that are expressed
during pathogen confrontation will (because
they carry two different adaptors at their
ends)
amplify
and
enriched
with
differentially expressed genes only. As the
technique facilitating to discover the new
genes and understanding their role in spatial
condition, it is gaining more importance in
research field. Whereas, the application of

March, 2021

SSH in Trichoderma to identify antagonistic
genes is in infant stage hence, there is a lot of
scope is available for this technique in
Trichoderma.

Source: PCR selectTM cDNA subtraction kit, 637401,
Clonetech, TAKARA, USA, manual

Fig. 1: Schematic diagram of PCR-Select cDNA
subtraction

Type e molecules are formed only if the
sequence is upregulated in the tester cDNA. Solid
lines represent the Rsa I-digested tester or driver
cDNA. Solid boxes represent the outer part of the
Adaptor 1 and 2R longer strands and
corresponding PCR primer 1 sequence. Clear
boxes represent the inner part of Adaptor 1 and
the corresponding Nested PCR primer 1
sequence. Shaded boxes represent the inner part
of Adaptor 2R and the corresponding Nested PCR
primer 2R sequence.
Few Examples:
Carpenter et al. (2005) used SSH to identify
differentially expressed genes in T. hamatum
11
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during its mycoparasitic interaction with S.
sclerotiorum. The Sequence analysis of the
25 SSH clones of T. hamatum revealed some
clones to have the same sequences as each
other (duplicated) reducing the number of
unique T. hamatum sequences to 21. Genes
coding
for
monooxygenases,
metalloendopeptidase,
gluconate
dehydrogenase, hex1, 2-deoxy-D gluconate 3dehydrogenase gene, endonuclease and
proton ATPase.
Pabline et al. (2013) discovered
differentially
expressed
genes
of
Trichoderma. harzianum on two different
medium (F. solani cell wall containing
medium and glucose rich medium). The
cDNA prepared from fungi which was grown
on F. solani cell wall containing medium was
subtracted from glucose rich medium fungi
by use SSH procedure. They identified
various genes of biotechnological value
encoding proteins which function as
transporters (peptide transporter, hexose
transporter-like protein and zinc-regulated
transporter), hydrolytic enzymes (-1, 3endoglucanase, chitinase 33, endochitinase
42, glycosyl hydrolase and amine oxidase),
which help in adherence (QID74 protein),
appressorium development (duf895 domain
membrane protein) and signalling (serine
threonine-protein kinase). Fifteen genes
were up-regulated and sixteen were downregulated at least at one-time point during
growth of T. harzianum in FSCW. During the
confrontation assay most of the genes were
up-regulated, mainly after contact (48h),
when the interaction has been established.
Lizhong et al. (2001) subtracted the RNA
pool that were expressed in rice plant during
the infection of Pyricularia grisea in
uninfected plant RNA pool. They obtained

6.

total 768 SSH clones, out of which 34 were
expressing as immediate early defense-related
genes. Most of these genes were involved in
signal transduction system like MAPK pathway,
diacylglycerol kinase, ABC transporter, RelASpoT protein and zinc finger protein.
In conclusion, it is very indicative that the
technique SSH is very precise and highly
sensitive to discover the differentially expressed
genes (luxury genes) and mean time their
function can be annotated. The technique is open
flat form that does not require any prior sequence
information and easy to practice in the
laboratory.
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Emerging Pest
The pest which is reported from an area
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for a particular crop which is a not regular pest,
whose population has been increasing over a
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period of time to considerable extent to cause
damage above EIL. The pest whose status
has been changing from minor to major or
secondary to primary.

Causes of emerging pests
Favourable Prevailing weather
condition - The epidemic of Spodoptera
litura on soybean in Vidarbha in August,
2008 and outbreak of Brown plant hopper,
Nilparvatta lugens (Stal) on Basmati rice in
Haryana and western Uttar Pradesh during
September-October, 2008 were mainly due
to favourable prevailing weather conditions.
Absence of natural enemies –
Population of insect are generally kept in
check
by
their
natural
enemies.
Indiscriminate use of broad spectrum
conventional insecticides results in mortality
of these ―friends of farmers‖. This creates
congenial conditions for resurgence of target
pests or outbreaks secondary or potential
pests (Dhaliwal and Arora, 2006).
Abundant food supply – The modern
agriculture utilizing large scale monoculture
of a few high yielding varieties of important
crops provides an almost inexhaustible
source of food supply for insects feeding
these crops and has therefore, greatly
contributing to increasing pest outbreak of
insect pests (Jayaraj,1988).
Use of pesticides – excessive use of
fertilizers generally leads to creation of
congenial conditions for rapid multiplication
and subsequent outbreak of many insect
pests. While, the large scale indiscriminate
use of chemical pesticides has created many
problems.
Irrigation - The expansion of irrigation
facilities has also contributed to an
aggravation of insect pest problems in many
years.
Bt cotton in case of emergence of
sucking pests - Due to large scale adoption
of Bt cotton, there is considerable reduction
in pesticide usage which has paved way to
emergence of some sucking pests (Sankar et
al., 2010).
Potential impact of climate change
on emerging pest scenario (Kumari
et al., 2010)
Increased CO2 concentration: The
March, 2021

increased CO2 concentration may induce plant
growth and enhance the availability of food for
the insects associated with their host plants.
Under high growth rate of plants, they may
produce denser canopies with high humidity thus
providing favourable microclimate. The increase
in the concentration is expected to cause changes
in physical or chemical defense, and chemical
composition of their tissues, decrease in protein
content and increase in C:N ratio may reduce the
nutritive quality of food. Slow rate of plant
material decomposition is expected to leave plant
residue undecomposed for longer period, which
could favour the survival rate of hibernating
insects.
Rising Temperature: Host exposure to
more number of pest generations per growing
season due to high ambient temperature could
trigger deactivation of host plant resistant gene.
Increase in temperature may result in food
quality due to increase in nitrogen under stress
i.e. increased C:N ratio resulting in increased
feeding of herbivores to derive more amino acids
and sudden emergence of pests. Increase in
temperature and in the length of crop growing
season for tropical and subtropical crops will
reduce the development period and increase the
number of generations resulting in increased pest
load. Some cultivars could become more
vulnerable to insect pests as a result of stress
caused by higher temperature or other climate
change. Some natural control mechanisms could
‗decouple‘ insect pests and their natural enemies
as they react differently to changes in
temperatures. e.g. Brown plant hoppers are 17
times more tolerant to 40ºC than its predator.
New biotypes could evolve with greater
possibility in multivoltine insect pests.
Precipitation: he water stress changes the
plant process and its thermal environment in
such a way that he stressed plants become more
susceptible and suitable to certain phytophagous
insects. The stressed plant become more
susceptible through erosion of their defense
system and may become more suitable due to
accumulation of certain constituents, which lead
to faster growth, higher survival and more
reproduction of insects. The insect outbreaks are
often preceded by the periods of unusual drought
conditions. There could be population explosions
in species that respond favourably to high rainfall
or drought by increasing their feeding and/or

13
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Examples of Emerging Pests
1. Cotton
mealy
bug,
Phenacoccus
solenopsis Tinsley
2. Papaya
mealy
bug,
Paracoccus
marginatus Williams and Granara de
Willink
3. Tobacco
leaf
eating
caterpillar,
Spodoptera litura (Fabricus)
4. Rice Swarming caterpillar, Spodoptera
mauritia Boisduval
5. Mirid Bugs
6. Suagrcane woolly aphid, Ceratovacuna
lanigera Zehntner
7. Web forming caterpillar, Maruca vitrata
(Geyer)
8. Silver leaf whitefly, Bemicia argentifolii
9. Myllocerus Spp. and Pyrilla perpusilla
Walker
10. Pod wasp, Tanaostigmoides cajaninae
La Salle
11. Diamond back moth, Plutella xylostella
(Linnaeus)
12. The
rhinoceros
beetle,
Oryctes
rhinoceros (Linnaeus)
13. Tea mosquito bug, Helopeltis antonii
Signoret
14. Sapota
seed
borer,
Trymalitis
marginatus Meyric
Critical issues in management of
Emerging pests (Nath, 2007)
Sucking pest – these pests inflicts
direct as well as indirect losses by acting as
vectors of plant viruses.
 Being vectors, it is difficult to
establish ETL for these pests.
 Thick coating of waxy secretion, dust
deposits over webs makes chemical
pesticides ineffective; hence wax
dissolving organic solvent with
insecticides is required.
 Hidden infestation makes it difficult
to understand the start of infestation
as in case of woolly apple aphids,
mealy bugs, mites etc.
 It is difficult to apply pesticides in
case of dense plant canopy crops as
sugarcane
also
it
requires
application of pesticides at proper
site and time.
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Control measures needs to be taken up
by all cultivators on campaign basis.
Especially in case of pests spread by
wind.
Proper management of nitrogenous
fertilizers
and
water
to
avoid
vulnerability of crop and favourable
climate to the pest.
Use of optimum plant density, inter or
mixed cropping to facilitate better
aeration, pesticide application and
movement of natural enemies.
Conservation and augmentation of
generalist predators is necessary. The
specialist predator and parasitoids of
sucking pests may be identified,
protected, collected, reared and released
on routine basis.
Farmers‘ training in respect of
identification of pests and natural
enemies to protect them and to avoid
unnecessary application of pesticides.
Due to wise host range of suckers, it is
very difficult to control as all host plants
cannot be sprayed.
Presence of preferred host throughout
the year.
Systemic insecticides lead to residue
problem while synthetic pyrethroids lead
to outbreaks of different pests. So
therefore frequent applications of these
pesticides are not advisable.

Conclusion
The ever increasing human population in our
country require increased amount of food and
fibre from decreasing agricultural land. Modern
agriculture has largely achieved these objectives
but intensive cultivation of HYV‘s and use of
agrochemicals in geometric rate has resulted in
environmental deterioration and aggravation of
pest problems. Many reported or hitherto
unknown species have assumed serious status
and some of the serious pests have developed
resistance to one or more group of pesticides. On
the top of this, we have to increase rather than
maintaining production and productivity levels
from existing agricultural land. This will put
further strain on our fragile agro ecosystem. We,
the entomologists have to work hand in hand
with other agricultural scientists and farmers to
meet this need of an hour. The emerging and
14
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future insect pest problems have to be
tackled with IPM approach as a part of a
sustainable crop production technology.
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The major problems that the whole
world, including India, is facing in the
contemporary times include problems caused
by – the food containing chemicals and their
negative
effects
on
human
health,
unemployment among educated youth,
ineffective use of natural resources and
energy, and dirtiness.
As we all know that India is the country
made of villages. Its 70% population depends
on agriculture and animal husbandry for the
source of income. As per the nineteenth
livestock census, India possesses the highest
numbers of cattle (190.92 million). Different
products like milk and dairy items as well as
sub-products like manure, dung (gobar),
gobar gas, cow-urine, and other biocontrollers are received from the cattle. It has
been observed that in villages the people
involved in the cattle-rearing generally form
the dung-heaps. Thus, in the village, the
effective use of dung is not made that
consequently leads to a more serious
problem of dirtiness. Besides, the diseases
caused by the dirtiness are found in the
villages.
If proper management of the dung
(gobar) is carried out in countries like India,
it would certainly solve the many problems
caused as discussed above. The Gobar Banks
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can play an important role in the management of
the dung of cattle.

What is Gobar Bank?
It is quite possible that the phrase ‗Gobar
Bank‘ would certainly raise a question on its
meaning in the minds of listeners. As we all
know, globally different kinds of banks such as
finance banks, blood banks, gold banks, mother
milk banks, etc. are functioning. The same type of
management can be carried out by the Gobar
Banks.
Gobar Bank means such a system wherein
the people rearing the cattle deposit the dung and
offer the facilities of different produces of dung to
the consumers, made available after value-added
processes,
by
charging
the
necessary
administrative cost on their demand.
If one talks about the availability of dung, the
dung is such a product that is always available
from any cattle that are milking or not, young,
adult, old. Thus, raw dung and urine are useful in
the production of gobar gas, manure, vermincompost, electricity, bricks, and tiles. Different
medicines, soaps, bio-controllers can be made
from the cow-urine and thus the value addition
can be made in cow-urine. Uneducated or lesseducated people can also make different products
from the dung and cow-urine without using any
technology and thus they can prove dung and
cow-urine raw gold. The manure made from the
13
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dung is useful for the crop-production. It
enriches the soil. The micro bacteria of dung
and cow-urine also increase the fertility of
the earth. It also reduces the burden of the
heavy cost of the chemical fertilizers
available in the markets. Thus, the manure
gives double benefits to the farmers. The
vegetables and foods produced using the
chemical fertilizers have the chemicals in
them which affect human health and cause
many diseases. In such serious matter, the
manure and bio-controllers prove double
beneficial to the human race.
Moreover, the Gobar banks would create
new opportunities for employment among
the rural youth which is the need for time.
This will also help us in realizing our dream
of clean India.
Thus, Gobar bank can be proved useful
to
the
rural
youth,
cattle-rearing
communities, farmers, and the whole human
race. It would protect humans from
unnecessary diseases caused by chemical
fertilizers. Similarly, it would save the health
of soil saving it from the impacts of chemical
fertilizers and thus would save our foreign
currency. Thus, in this way, the Gobar banks
can prove kaamdhenu – the giver of what we
expect.

How can Gobar Bank be beneficial to
your village?
 It will give extra income to cattlebearers
 It will help in "Swachchha
Bharat Mission" by creating a
disease-free and healthy atmosphere
 The farmers will get quality manure
 The farmers can do organic farming
more efficiently/More farmers can
join organic farming
 It
will
create
employment
opportunities in the village only
 Many products can be made from
the cow-urine as well
 By forming a community gobar gas
plant, the gas can be provided to
each family
 It will help in protecting the
environment
 It will be helpful for the health of
housewives by offering them smokeVOLUME NO. 17, ISSUE NO.06
















less chulhas and thus would save their
time.
Since all will get the gas at their home,
the dependence on the fire-wood would
decrease and thus it would try to stop
deforestation and be environment
friendly
Non-cattle-bearing farmers to have a
chance for manure for their farming
At the rural level, it will offer
employment to both males and females
The wastage of the dung on the road
would stop and those who are land-less
and non-cattle-bearers would have a
chance for employment
There would be a system for the
management of dung and cow urine
The dung collected at the Gobar bank
could be utilized for the development of
the Gauchar land, thus, leading towards
the development of extra-agricultural
and cattle-rearing in the rural areas
It will encourage the profession of the
cattle-rearing
The non-fertilizer or less-fertilizer
farming would improve the health of the
farmers, would reduce the cost of
farming, and would improve the soil
condition
It may solve the problem of wandering
cattle in the city areas
It will increase the possibility of taking
the care of any cattle whether it is
milking or not, young, adult, or old.

Implementation:
The above-discussion would certainly lead
towards a question – Whether is it possible to
follow the process of collecting dung and cowurine in our locality? If we think positively, it can
be said that if we can have a well-established
process for collecting perishable items like milk;
it is easy to prepare a system for collecting dung
as well. In small villages, around 1000-3000
cattle are found. Even in gaushala (cattle yard)
more than 200 cattle live together round the
clock. Thus, the Gobar banks can be established
at the village and gaushala level. What we need is
proper planning.
For the planning of the Gobar banks, it is
required to create a system of collecting dung and
cow-urine keeping in mind the need/demands of
16
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cattle-bearers or consumers of a specific
locality, to ensure the process of valueadding or production, and to ascertain the
system of marketing for the main and subproducts. If the process is carried out phasewise, there are better chances for the
effective management of the Gobar banks.

8.

For the effective implementation of the
Gobar banks in the rural-urban areas, the
panchayats, cooperative organizations, NGOs,
universities, dairies, or leaders should show some
positive attitude and carry out the necessary steps
for forming the Gobar banks – it is the need of
contemporary times.
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Haploid - Plants that contain a single
complete set of chromosomes are called as
haploid.
Double haploid (DHs)- It is obtained
by doubling the chromosome of a haploid
(homozygous at each locus).
The first report of the haploid plant was
published by Blakeslee et al. (1922) in Datura
stramonium. Subsequently, haploids were
reported in many other species. Guha and
Maheshwari (1964) developed an anther
culture technique for the production of
haploids in the laboratory. Naturally
occurring haploids have been reported in 71
species, representing 39 genera in 16 families
of angiosperms.

Importance of double haploids
1. For accelerating the development of
inbred line by achieving homozygosity
instantly within one generation
2. Fixation of heterosis
3. Selection tool for the elimination of
genotypes expressing strong inbreeding
depression in cross-pollinated crops
4. DHs can be represented as new variety
in self-pollinated crops and as parental
inbred line for the production of hybrids
in cross-pollinated crops
5. Most suitable for mutational studies and
can be used as base material for
TILLING populations
6. Production of biotic and abiotic stress
resistant plants
7. Cytogenetical research
March, 2021
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Used to transfer sterile cytoplasm of
cytoplasmic male sterility (CMS) lines into a
desirable background
Study of inheritance of quantitative traits,
quantitative trait loci (QTL) mapping, genomics,
gene identification, for genome mapping as
genetic maps are very important to understand
the structure and organization of genomes from
which
evolution
patterns
and
syntenic
relationships between species can be deduced.
Map construction is relatively easy using a DH
population derived from a hybrid of two
homozygous parents as the expected segregation
ratio is simple, i.e. 1:1. Hont et al. (2012)
sequenced banana genome in Pahang, a M.
acuminatagenotype (2n = 22), of the subspecies
malaccensisthat contributed one of the three
acuminata genomes of Cavendish has used to
develop double haploid population. This DH
population is used for genome sequencing.

Chromosome Doubling
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 anti-microtubuleagents.
Haploid plant may grow up to a flowering stage,
but viable gametes cannot be formed due to lack
of pairing partner of homologous chromosomes
in meiosis. Colchicine is most commonly used for
chromosome doubling. Colchicine is extracted
from seeds and corms of Colchicum. It inhibits
microtubule polymerization by binding to
tubulin. Availability of tubulin is essential to
mitosis, and therefore colchicine effectively
17
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functions as a ‗mitotic poison‘ or ‗spindle
poison‘. Other chromosome doubling agents
are
Acenanaphthene,
Chloramphenicol,
Nitrous oxide, Para-fluoro-phenyl alanine, 8hydroxyquinone.

Different methods for haploid
production
1. In vivo methods
a. Distant hybridization crosses
b. Parthenogenesis
c. Inducer based approach
d. Cenh3 histone-based haploidy
2. In vitro methods
a. Androgenesis
b. Gynogenesis
Distant hybridization
It is reported that crosses between
parents with different ploidy levels can
produce haploid plant. Use of wide crosses is
one of the most successful methods for
haploid induction and has been used
successfully in many species where selective
chromosome elimination has been reported.
Embryo rescue is a necessary part of this
technique as the endosperm does not develop
and therefore cannot provide nutrients for
development of the embryo. This occurrence
was first observed in Barley with crosses
between Hordeum vulgare and H. bulbosum
and is now used routinely in wheat and other
cereal breeding programmes.
Parthenogenesis
In this method, haploids are regenerated
through un-pollinated female gametophytes.
This methodology is normally described by
the
term
gynogenesis,
or
haploid
parthenogenesis.
Gynogenic
haploid
regeneration is widely used for all haploid
induction methods, in which a female
gametophyte is used as the origin of haploid
cells, regardless of whether a pseudo
fertilization process is involved or not. There
is generally a low frequency of haploid
recovery.With the help of various physical or
chemical agents several attempts have been
made to increase the frequency of haploids
by treating the pollen, prior to pollination.
Pollination with irradiated pollen has been
used successfully in many species.
Inducer based approach
It is another method for high frequency
VOLUME NO. 17, ISSUE NO.06

haploid production by using inducer polliniser
strains. This method is widely used in maize. In
potato, S. phureja is used as inducer line for
producing haploids.
CENH3 based Haploidy
Haploid Arabidopsis
thaliana plants
generated through seeds by manipulating a single
centromere protein, the centromere-specific
histone CENH3 determines the position of the
centromere, and is essential for segregation of
chromosomes (Ravi and Chan, 2010).
As proposed by Zhang and Dawe (2018),
centromere/kinetochore size is roughly equal
among chromosomes from the same species but
depends on the average chromosome size. The
hybrid between a large-centromere species and a
small-centromere species is expected to show
clear centromere dimorphism, and often results
in haploids where the small centromere
chromosomes are lost (left). Likewise, CENH3mediated haploid induction involves crosses
between wild-type lines and haploid inducer lines
with small or defective centromeres, and the
chromosomes with smaller centromeres are
frequently lost to form haploids

Androgenesis
Androgenesis can be induced with in vitro
culture of immature anthers, a technically simple
method consisting of surface sterilization of pretreated flower buds and subsequent excision of
anthers under aseptic conditions. Anthers are
inoculated and cultured in vitro on solid, semisolid or liquid mediums. Anther culture was the
first discovered haploid inducing technique of
which efficiency was sufficient for plant breeding
purposes. This method is still widely used,
although isolated microspore culture is an
improved alternative. Microspore induction and
regeneration were also slower in microspore
cultures than anther cultures
Gynogenesis
The unfertilized ovary is surface sterilized
18
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with proper sterilizing agent and the ovules
are taken and placed into culture. Excision of
ovule, followed by culture on specific media
may be either extremely easy to achieve, as in
case of large-seeded plant species in which
only a single ovule is present, or timeconsuming and complicated, in small-seeded
poly-ovulate plant species. Unpollinated
ovule culture has been used successfully for
haploid production in sugar beets and
onions. Since, there is usually one egg cell
per ovule, ovule culture has much less
potential than microspore culture.
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Introduction
The frequencies of natural allelic mutations are rare; geneticists often mutagenize a population of
individuals prior to screening by exposing them to a known mutagen, such as a chemical or radiation,
thereby generating a much higher frequency of chromosome. DNA mutations result in new desirable or
undesirable traits and it produces as many mutants as possible, which require evaluation for each one
separately. The value of the other mutants cannot be ascertained immediately as it is complicated and
time consuming, so reverse breeding can be used where only the specific nucleotide sequence is altered.
The advent of new technologies, particularly next-generation sequencing, is likely to revolutionise the
state of reverse genetics.
reading frameto identify important amino
Reverse Genetics (from genotype to
residues for protein function. This technique
phenotype)
can also be used to create null alleles, so that
A particular gene is altered and the
the gene is not functional. Gene knockout is
phenotype is investigated in this method. It
done by deletion of a gene by gene targeting
focuses mutations within genes of interest
whereas in gene knocking, the endogenous
and then linking those mutations to a specific
exon is replaced by an altered sequence of
phenotype. It attempts to connect a given
interest. Site-directed mutagenesis is a
genetic sequence with specific effects on the
molecular biology technique in which a
organism. Gene linked to the trait of interest
mutation is created at a defined site in DNA.
and genome sequence is perquisites for this
 Neutral mutation: Alters codon codes for
technique. There are different methods of
equivalent amino acid. It has a minimal
reverse genetics
effect on protein structure as well as no
1. Directed deletions and point
loss of protein function.
mutations: This technique can either
 Silent mutation: Alters codon codes for
change regulatory regions in the
same amino acid. Example: AGG (Arg)
promoter biology of a gene or make
to CGG (Arg)
subtle Codon changes in the open
March, 2021
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Missense mutation: Alters codon
codes for different amino acid and
protein function.
 Nonsense mutation: Premature
termination of translation by stop
codon in the frame.
 Frameshift
mutation:
Involves
insertion or deletion of a nucleotide,
alters
reading
frame
during
translation.
Gene silencing: Gene silencing, also
known as RNA interference (RNAi)
develops
gene
knockdown
using
Morpholino oligos and have disrupting
gene expression. The gene knockdown
effects are generally temporary, whereas
gene knockouts are permanent. Specific
gene silencing has become a useful tool
to silence the expression of genes and
identify and analyse their loss-offunction phenotype. When mutations
occur in alleles, the function which it
represents and encodes is also mutated
and lost; this is generally called as lossof-function mutation. The ability to
analyze the loss-of-function phenotype
allows analysis of gene function when
there is no access to mutant alleles. One
of the advantages of RNAi method is that
it creates a specific knockout effect
without actually mutating the DNA of
interest by directing cellular systems (the
Dicer proteins, the RISC complex) to
degrade target messenger RNA (mRNA).
In Caenorhabditis elegans, RNAi has
been used to systematically interfere
with the expression of most genes in the
genome.
TILLING - Targeting Induced Local
Lesions in Genomes: TILLING is an
effective non-transgenic reverse genetics
tool. It complements other reverse
genetic techniques, and can provide an
allelic series of mutations for any locus
regardless of its pollinating system,
ploidy level, or genome size. This
method combines a standard and
efficient technique of Mutagenesis using
a chemical mutagen such as Ethyl
methanesulfonate (EMS) with a sensitive
DNA screening-technique that identifies
the single base mutations (also called
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point mutations) in a target gene (McCallum
et al., 2000).
This approach requires prior DNA sequence
information and takes advantage of a mismatch
endonuclease to locate and detect induced
mutations and relies on the formation of DNA
heteroduplexes. A bubble‘ forms at the mismatch
of the two DNA strands, which is then cleaved by
single stranded nucleases. The products are then
separated by size on several different platforms.
Ultimately, it can provide an allelic series of
silent, missense, nonsense, and splice site
mutations to examine the effect of various
mutations in a gene.
4. CRISPR/Cas: CRISPR/Cas is a form of
site-directed nuclease (SDN) technology
where nucleases cut the DNA. However, the
specific nucleases do not just snip away
randomly at the DNA, but they only do so
when they recognize specific sites in the
DNA. Such a recognition site is determined
by a sequence of four or more DNA building
blocks, based on the nuclease. When DNA is
cut in half, a plant‘s natural repair
mechanisms will try to repair the break. This
can lead to two possible scenarios. In the first
scenario, the ends are reconnected to each
other i.e. non-homologous end joining.
During this process errors are often made
resulting in one or more DNA building blocks
disappearing or being added, and thus
causing one or more mutations. In the other
scenario, the break can be repaired with a
piece of DNA, which, at the break ends, has a
sequence homologous with the break. This is
called ‗homology-directed DNA repair‘ (Shan
et al., 2013). Through this method, a new
DNA fragment can be introduced in the
plant‘s DNA or a fragment can be added to its
cells so that the original DNA sequence is
repaired but with one or more intentional
error. With both repair mechanisms, the
original DNA code is changed in a specific
place, which is the principle upon which
CRISPR/Cas are based.
5. Zinc finger nuclease technology: Zinc
finger nucleases (ZFN) are proteins
composed of a zinc finger and a nuclease
part. By coupling the nuclease to a zinc
finger, a protein binds with great accuracy on
a specific DNA fragment and the nuclease
will only be able to conduct its cutting
20
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function at that location. The specificity
of the ZFN technology is therefore fully
determined by the zinc finger domain
(Qi, 2015). Zinc finger nucleases work in
pairs, one on each side of the doublestranded DNA to increase accuracy.
Unlike CRISPR/Cas, zinc finger nuclease
technology does not use RNA molecules,
but two DNA-binding proteins.
TALEN technology: TALEN stands
for Transcription Activator-Like Effector
Nucleases. The idea behind fusing a
nuclease and a TAL effector is to not
allow the nuclease to cut everywhere but
only in one specific place in the plant
DNA. ZFNs, TAL effectors work in pair
(Christian and Voytas, 2015). TALeffectors are DNA-binding proteins that
originate from Xanthomonas bacteria
that cause several plant diseases. During
the infection process of the plant by
Xanthomonas, the bacteria inject TAL
effectors in the plant cells. The TAL
effectors are then transported to the
nucleus of the plant cells to bind to the
plant DNA, and more specifically to
promoters of certain genes. This binding
triggers the activity of plant genes that
benefit the infection by the bacteria;
Xanthomonas thus uses TAL effectors to
increase the plant‘s sensitivity. By
binding specific TAL effectors to a
nuclease, DNA breaks can be caused and
therefore mutations can be generated in
almost in all genes.

6.

Conclusion
The discovery of DNA as heritable material
enabled the development of reverse genetics
whereby targeting lesion in the genome is
recovered to test and utilizes a functional
variation in the genome. With the use of these
modern biotechnologies, people can be benefited
with the production of nutritious and better
tasting foods, higher crop yields and plants that
are resistant to biotic and abiotic factors. Modern
biotechnology allows the development of crops
with specific beneficial traits and reduces
undesirable traits as this approach permits
transfer of only one or a few desirable genes, or
suppression of undesirable gene.
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Introduction
For centuries, agrochemicals have been
used to protect crops from pests and
diseases. The use of chemical insecticides/
pesticides has become a common practice
March, 2021

around the world. They have been responsible for
maintaining and increasing the quality and
quantity of food and fibre worldwide. However,
their extensive use affected environment by
contaminating soil, water and air, also negative
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impact on health of non-target plants and
animals. Volatility and pesticide drift of
chemical
pesticides
can
lead
to
environmental contamination. Killing insects
or weeds, pesticides could be toxic to a host
of other organisms including birds, fish,
beneficial insects, and non-target plants. In
humans, low-dose exposure of pesticides is
being linked to immune suppression,
hormone disruption, diminished intelligence,
and reproductive and neural abnormalities
(Aktar et al. 2009). Over 700 different fungal
species from at least 90 genera are known to
be pathogenic to insects .In this regard,
biological
insecticides
based
on
entomopathogenic
fungi
(ENPF)
are
achieving prominence in pest management.
ENPF species, such as Metarhizium
anisopliae (Metsch.), Verticillium lecanii
(Zimmerman) Viegas, Nomuraea rileyi
(Farlow) Samson, Paecilomyces farinosus
(Holm ex S. F. Gray) Brown and Smith, and
Beauveria bassiana (Balsamo) Vuillemin
have been reported for the control of various
insect/pests (Shah and Pell 2003). Amongst
these, Beauveria bassiana with an extremely
broad host range is already being marketed
as commercial biopesticide for the control of
several agricultural insects (Feng et al. 1994;
Zimmermann 2007).

Entomopathogenic Fungi as a
Successful Component of IPM
IPM is built on the pest populations can
be
cost-effectively
maintained
below
damaging levels by combining a broad array
of compatible management tactics that have
as very less negative impact on the
environment. Individual IPM component
exists within a complex inter related
ecosystem and thus, to be a successful
contributor to pest suppression, it assessed
for its impact alone and together with other
management practices. Several critical
factors must be assessed when considering
an entomopathogenic fungus for IPM,
including: virulence; mass production
potential; compatibility with chemical
insecticides, fungicides and natural enemies;
persistence; shelf life; and ease of
application.
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Virulence
Research has been done to assess the ability
of a fungus to kill a target pest. Though these
studies, on a wide range of agricultural, human
and house-hold pests, including those attacking
field crops, green house, forests and ornamentals
and stored product insects, have focused on a
fairly limited group of fungi, in particular, species
in the genera Beauveria, Metarhizium,
Paecilomyces, Lecanicillium, and Isaria.
Mass Production
Its ability to mass-produce in large quantities
at low cost is more important. Growers are
mainely
dependent
on
the
commercial
availability of fungal-based products, and that are
relatively easy to produce are more likely to be
marketable. Research has been and continues to
be conducted on developing, refining and
improving Entomopathogenic fungi (ENPF) mass
production techniques. ENPF mass production is
a complex subject involving the effects of
substrate, additives and other factors on the
virulence, viability and thermo tolerance of
fungal spores.
Compatibility with Other Components of
IPM
Compatibility is the issue that growers must
factor into their decision when considering it,
when and how to use an entomopathogenic
fungus. During the time of designing an effective
IPM plan consider the relationships between
these diverse inputs and organisms, both those
that occur naturally and those released or applied
to the crop or pest. Depending on the crop
ecosystem, naturally occurring biological control
agents, such predators and parasitoids play an
important role in pest suppression. The
application of an insecticide, whether it is a
chemical or entomopathogenic fungi (ENPF)
based material, may disturb the balance of
natural enemies, resulting in the outbreak of a
secondary pest that had been previously
maintained below damaging levels. Commercially
produced natural enemies parasitoids, predators,
nematodes, etc. are commonly released as
components of IPM. A wide array of
agrochemicals,
among
them
insecticides,
fertilizers and fungicides, are sometimes needed
to address other aspects of successful plant
production. Therefore, a full knowledge regarding
the impact of an entomopathogenic fungus on
22
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other components of IPM is essential.
Similarly, the impact of other IPM
components on the entomopathogenic
fungus is equally important.

Natural Enemies
Some fungi only kill one particular pest;
others are generalists. Many of the
entomophagous fungi only infect one or a
few closely related species, such as
Entomophaga
maimaiga,
a
specific
pathogen of gypsy moth, Lymantria dispar.
In contrast, Beauveria bassiana infects a wide
variety of arthropods over a broad range of
environments, including fields, forests and
greenhouses. In general, entomopathogenic
fungi are compatible with most parasitoids
and predators. However, a blanket statement
on compatibility cannot be assumed given
that variation occurs among fungal species
and isolates, the specific natural enemies and
the environment in which they are
coexisting.
To
accurately
assess
compatibility, tests must be conducted under
the agricultural conditions in which they will
occur.
Plant Extracts and Botanical
Products
While agricultural chemicals have
dominate the world‘s pesticide market, in
recent years there has been an increased
interest in the use of plant-based materials,
such as neem oil, as a biorational approach to
pest management. Several of these products
are now available commercially and have

been adopted by growers. Though these products
offer a safer way to manage pests than
conventional chemical insecticides, they are not
benign, and their effect on other IPM
components must be considered.
ENPF species, such as Metarhizium
anisopliae, Verticillium lecanii, Nomuraea rileyi,
Paecilomyces farinosus, and Beauveria bassiana
is effective bioagent for the control of various
insect/pests. Entomopathogenic fungus has
superior position among the all biocontrol agent
because of its pathogenicity, ability to control of
sucking pest and lepidopteran pest. Amongst
these, Beauveria bassiana with an extremely
broad host range is already being marketed as
commercial biopesticide for the control of several
agricultural insects. Entomopathogenic fungus is
also compatible with the other component of
Integrated Pest Management.
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Introduction
A pesticide is a substance or a mixture of
substances used for killing organisms that
are dangerous to cultivated plants. The term
applies to various pesticides such as

March, 2021

insecticides, fungicide, herbicide and nematicide.
Application of pesticides to crops may leave
residues in or on the food when it is consumed,
and those specified derivatives are considered to
be of toxicological significance. Exposure of the
general population to these residues most
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commonly occur through consumption of
pesticide treated food sources, or being in
close contact to treated areas. Pesticides
residues in our system can be the cause for
several acute and chronic diseases. The
maximum allowable levels of these residues
in food are often stipulated by regulatory
bodies in many countries. Regulations such
as pre-harvest intervals also often prevent
harvest of crop products if recently treated in
order to allow residue concentrations to
decrease over time to safe levels before
harvest. As consumers we do not have any
control on the pesticides that are sprayed on
fruits and vegetables in the farms but there
are some quick do-it-yourself techniques that
can help us get rid of the residues to a large
extent.

Dirty Dozen
Every year, the first 12 Fruits and
vegetables with the highest concentration of
pesticides are listed in this. List will change
based on their pesticide concentration. Most
commonly listed products are strawberries,
spinach, apples, grapes, peaches, cherries,
pears, tomatoes, celery, potatoes and sweet
bell pepper. The National Institute of
Nutrition (NIN) released the dietary
guidelines for India recently. The guidelines
have introduced some simple steps which
should be adapted by every household to
remove the pesticide residual contamination.
Techniques to Remove Pesticide
Residues
1. Washing: The first step in the removal
of pesticide residues from the food
products is washing. Washing with 2% of
salt water will remove most of the
contact pesticide residues that normally
appear on the surface of the vegetables
and fruits. About 75-80% of pesticide
residues are removed by cold water
washing. The pesticide residues that are
on the surface of fruits like grapes, apple,
guava, plums, mangoes and fruity
vegetables like tomatoes, brinjal and
okra require two to three washings.
Note: Most of us have the tendency to
wash the fruits immediately after they
reach our kitchen, but in fruits like
berries, doing so could increase moisture
VOLUME NO. 17, ISSUE NO.06
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3.

4.

5.

and accelerate spoilage. Hence, remember to
rinse them just before you wish to consume
them.
Vinegar Soak: This is an alternative to
using salt water to soak the fruits. In this
process we should take a large bowl with
water and vinegar in the ratio of 4:1. Soak all
the fruits in this mixture for 30-40 minutes.
Follow it up with a through rinse under cold
water. This will help in eliminating the toxins
to a large extent and also keeps the fruit fresh
for a longer duration without spoiling it. We
should take while soaking thin skinned fruits.
Diy Fruit Spray: This spraying helps in
saving our time for soaking. In this, mix one
tablespoon of lemon juice, two tablespoons of
white vinegar, and one cup of water in a
bowl. Pour into a glass spray bottle.
Remember to avoid using plastic for storing
the liquid. Shake it well before generously
spraying on the fruits. Then, rub on the fruits
for 30 seconds by hand or a vegetable brush,
and rinse thoroughly in cold water.
Baking Soda Soak: Using baking soda to
soak fruits can reduce the contamination
levels by 96 percent. In this method, we
should fill a large bowl with water. To this,
add a teaspoon of baking soda. Give it a good
mix and add the fruits to it. Let it soak for a
few minutes. Then, give a nice scrub to the
fruit with the brush. Avoid this step in fruits
containing thin skin.
Blanching
and
Peeling:
Treating
vegetables to warm water for a short time
will remove any leftover residue. Peeling is
another efficient way to remove residue and
comes highly recommended especially when
there might be some residue in the crevices
of the fruit.

Conclusion
Pesticides we are using to control different
pests are accumulating in plants and their
products. These pesticide residues are leading to
several acute and chronic diseases in human
beings and several other animals. To regulate the
level of pesticide residues we should give preharvest intervals after pesticide application. And
follow different cleaning methods to remove
pesticide residues from fruits. Even in fruits that
need to be peeled, wash/rinse them properly
before eating.
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Recycling of Sugarcane Trash
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Sugarcane is one of the most important
cash crop in Tamil Nadu. It requires hot
humid climate which ranges between 24270C. Tamil Nadu favors such climate.
Sucrose content is high in sugarcane, which
is grown in Tamil Nadu because of diurnal
variation i.e. day time is maximum when
compared to the night time. Sugarcane crop
favors ratooning. It is one of the practice of
growing a crop from the stubbles of the
previous crop. The concept of trash mulching
in ratoon sugarcane minimizes evaporation
loss improve the soil structure and texture.

Sugarcane trash plays an effective
role in soil and waterconservation:
Sugarcane trash is a crop residue, which
is used as a very good mulching material for
ratoon cane. Sugarcane farmers in Tamil
Nadu used to burnt the field after the harvest
of the sugarcane crop. Instead, they can chop
the sugarcane trash into pieces and spread
over the chopped trash mulches between
sugarcane rows. Trash burning reduces the
organic carbon by 0.02%, available nitrogen
by 15-17 kg/ha and available phosphorous by
16-18 kg / ha and also results in reducing the
yield of ratoon crop. By practicing sugarcane
trash mulching, organic carbon is increased
from 0.42% to 0.58%. Soil pH also reduced
from 8.65 to 8.20. In fact, Tamil Nadu
nowadays is facing lots of water scarcity
problem. For that reason, we have to go for
water conservation methods. Cane trashes
play a significant role in water conservation
of sugarcane. In general sugarcane requires
2000-2500 mm of water and by trash
mulching practices 35% to 45% of water
requirement will be reduced and water
holding capacity also increases from 45% to
50% within the four years period of this
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practice. Irrigation interval of the crop has also
been increased. Weeding cost also from Rs
9000/- to 5000/- per ha due to trash mulching.

Impact of trash mulching on Ratoon
sugarcane yield:
The yield of main crop will be always higher
than the ratoon crops. The cane yield increased
substantially in second and third ratoon crop
compared to first ratoon and the average increase
in yield was 8.5 per cent. While in normal ratoon
crop, the yield showed the decreasing trend. The
gross income realized was 13.9 per cent greater
than the normal ratoon crop.

Conclusion
Trash mulching in sugarcane revealed that
the trash mulching had an added advantage of
moisture conservation, weed control, increased
soil biological activity and increased number of
earthworms, which eventually resulted in
increased yield. The increased cane yield might
be attributed to increased germination percent,
increased soil fertility and overall positive effect
of trash mulching on soil health.
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13. SOIL MICROBIOLOGY

Role of Soil Microorganisms in Nitrogen Cycle
Dhanni Devi1, Narayan Prasad Verma2 and M K Sheshma3
1 and 2

Department of Agricultural Microbiology, Indira Gandhi Krishi Vishwavidyalaya, Raipur (C.G.)
3
Department of Plant Pathology, SKRAU, Bikaner (Raj.)

Introduction
The agricultural crops are dependent on
inorganic nitrogen for growth, and the
amounts of plant-available ammonium or
nitrate-nitrogen are limited in the soil.
Microorganisms play an important role in
improving soil fertility and involved in all
aspects of N cycling, including N2 fixation,
nitrification,
denitrification
and
ammonification. They decompose plant
residues, soil organic matter and release
inorganic nutrients that can then be taken up
by plants. The environmental factors have
direct and indirect effects on soil nutrient
turnover processes, including N cycling. Thus
changes in N dynamics in soils are closely
connected with altering in microbial
activities. The knowledge of the factors
influencing soil microorganisms involved in
N cycling is fundamental for sustainable
environmental management. This chapter
presents an overview of the role of
microorganisms in N cycling and also
elucidates whether biotic and abiotic factors
alter their population and activities. Nitrogen
(N) is an extremely important element to all
forms of life, the main component of most
organic compounds in plants including
amino and nucleic acids, enzymes,
chlorophyll, and proteins.
In the soil nitrogen interacts with the soil
particles, water, microorganisms and plants.
The inorganic nitrogen is most important
element in plant growth and the amounts of
plant available forms ammonium (NH4) and
nitrate (NO3) are limited in the soil. Since
major part of nitrogen occurs in organic form
and must be mineralized to inorganic
nitrogen before it can be taken up by plants.
Environmental change will have direct and
indirect effects on plant nutrient uptake, soil
nutrient turnover processes, including N and
C cycling, ammonification, nitrification and
VOLUME NO. 17, ISSUE NO.06

denitrification. About 50% of N applied as
fertilizer is utilised by plants and the remainder is
temporarily retained in roots, immobilized into
soil organic matter, leached or lost to the
atmosphere.

Nitrogen Fixation
In agricultural production and natural
ecosystems N cycling relies on biological N
fixation by diazotrophic and free living N fixing
bacteria. Biological nitrogen fixation is an
important process because it provides ammonia
(NH3) for plants and animals and it is carried out
by free-living bacteria and by bacteria which form
mutualistic associations with plants. Some of
these species live symbiotically, in association
with leguminous or with non-leguminous plants.
Non-symbiotic nitrogen fixation can contribute
significant plant-available nitrogen in N-deficient
soils (Bhattacharjee et al, 2008).
The genus Azotobacter, Azospirillium,
Alcaligenes,
Beijerinckia,
Campylobacter,
Derxia, Bacillus, Pseudomonas, Burkholderia,
Klebsiella and Pantoae are being capable of
fixing N. Nitrogenase activity of microorganisms
associated with ectomycorrhizal fungi Laccaria
laccata, Hebeloma crustuliniforme, Rhizopogon
vinicolor and Thelephora sp. Several free living
bacteria such as B. megaterium, B. halodurans,
Cellulomonas sp., Micobacterium lacticum,
Pantoea agglomerans and Azospirillum sp. were
found in pea rhizosphere. However their nitrogen
fixing capabilities were very low.
Ammonification
Mineralization of N and immobilization by
soil microorganisms are one of the key
components of the soil N cycle and are both
considered important processes in soils. The
organic nitrogenous compounds are decomposed
by microbial enzymes to form ammonia (NH3)
and thus the amount of plant available N in soils
is increased through those processes. They are
also responsible for the digestion of polymers
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such as cellulose and lignin, which
multicellular organisms are unable to utilize.
The part of the nitrogen that is present in the
converted organic material is used in
microbial tissue and part is released
(mineralized) as inorganic nitrogen. The
immobilization process, results in an
increase of organic N in the remaining
organic material. N mineralization by soil
microbes is the key event in the N cycle
making mineral N bio-available, whereas
plants only uptake mineral N. The
ammonifying
microorganisms
include
species such as Bacillus, Pseudomonas,
Microbacterium, Streptomyces (Schimmel
and Bennett, 2004).

Nitrification
Ammonium (NH4+) is the most
frequently found form of nitrogen in the
biosphere and under oxic conditions,
ammonia is not stable and is converted to
nitrite (NO2–) and nitrate (NO3–) by nitrifying
bacteria in soil and occupies a central
position within the nitrogen cycle. In soils
the oxidation of ammonia to nitrite is carried
out by species Nitrosomonas and while the
oxidation of nitrite to nitrate is carried out by
Nitrobacter. In early studies Riha et al.
(1986) observed that heterotrophic bacteria
were found to be better competitors for the
available ammonium than the nitrifying
bacteria. N. europaea looses the competition
for ammonium from the heterotrophic
species A. globiformis as well as from roots
of P. lanceolata. Other authors found low
nitrifying bacteria and nitrate in unfertilized
soil under grasslands and forests (Spieck and
Bock, 2005).
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Denitrification
Biological nitrate elimination can be
achieved through nitrification and denitrification.
The denitrification is involved in the destruction
of stratospheric ozone, global warming, and the
loss of ammonia fertilizer to the atmosphere as
N2. Denitrification is also important in depleting
soil fertility and reducing NO3- pollution of
groundwater and various bacterial species such
as
Aerobacter,
Klebsiella
and
E.coli,
Pseudomonas are involved in the process. The
various factors affect on denitrification by
bacteria such as levels of NO3, NO2, amount and
type of decomposable organic C supply, soil
aeration status, pH and temperature.
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14. PLANT PATHOLOGY

Agroterrorism
Sudharani
Senior Research Fellow, UAS, Raichur

Terrorism: It can be defined as a
malicious attempt to disrupt economic wellbeing, undermine peoples‘ confidence, and/or
destroy public health and safety by means of
violence and/or threats to commit acts of
violence.
Weapons
of
Mass
Destruction
(WMDs) : These are agents and devices used
by terrorists with an intent to cause large scale
destruction, and/or to inflict incapacitation,
serious injury, and/or death to many people.
There are five categories of WMDs
(weapons of mass destruction) used by
terrorists. C-BRNE: 5 Categories of WMDs
Chemical

Toxic substances classified by
their effect on human health,
which include nerve agents,
blistering agents, blood agents,
choking agents, and irritating
agents.

Biological

Naturally-occurring, living
organisms harmful to humans,
plants and animals. Includes
bacteria, viruses, fungi, and
toxins. Most cost-effective WMD
for terrorists to produce.

Radiological

Radioactive substances; highenergy particles or gamma rays
emitted by an atom undergoing
radioactive decay.

Nuclear

Release of nuclear energy caused
by atomic nuclei reactions of
nuclei with neutron and other
nuclei

Explosive

Devices that cause immediate
massive destruction from blast
and/or heat; may also be used as
a means to disperse chemical,
biological, or radiological agents.

Agroterrorism:
VOLUME NO. 17, ISSUE NO.06

When

person knowingly or maliciously uses biological
or chemical agents as weapons against the
agriculture industry and food supply or the
malicious use of plant or animal pathogens to
cause disease in the agricultural sector – plants
or animals.
Two weapons categories
1. Disease-causing organisms such as
bacteria, viruses and prions
2. Toxic substances produced by or from
living organisms such as bacterial toxins,
fungi and molds, plant extracts and animal
toxins

Objective of Agroterrorist’s
 Attack our food supply and create
Shortages
 Cause us to fear, to lose faith and
confidence
 An indirect form of attack and
aggression
Why do agroterrorists seek certain
pests or diseases to use as anti-crop
agents?
Terrorists look for these characteristics:
 Ease of production
 Ease of dissemination
 Low infective dose
 Short incubation period
 Difficult to diagnose in early stages
 High infectivity
 Short life cycle
 Stability in the environment
 Lack of availability of cost-effective
treatments
 Absence of genetic resistance
Prevention and Response
1. Office of Bio and Food Security
Preparedness
2. Office of Agricultural Law Enforcement

any
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3.



Helping protect against the spread of
―citrus greening‖
 Guarding against―mad cow‖ disease
(bovine spongiform encephalitis)
Domestic Security


4.

Prepare first responders

Improve information, intelligence and
technology capability
 Enhance public health capacity and
bio-terrorism defenses: Prevention,
Mitigation, Response,Recovery
NPDN: National Plant Diagnostic Network.

15. PLANT PATHOLOGY

Secretion Systems in Phytopathogenic Bacteria
Sudharani
Senior Research Fellow, UAS, Raichur

Secretion systems are essential for
phytopathogenic bacteria to produce surface
structures for adhesion, aggregation and
bacterial motility, as well as to secrete cell
wall–degrading enzymes, proteases, toxins,
and effectors to defeat and reprogram host
cells. Moreover, secretion systems arm
bacteria to compete against other microbes
and also equip bacteria with a mechanism to
share nucleic acids and influence virulence
evolution. The secretion systems are each
designated as a type ―X‖ secretion system
(TXSS), with X being an Arabic number
replacing the Roman numerals I–VII
traditionally used to designate the different
secretion systems.

Types of secretion systems
Type I Secretion System
Type I secretion systems (T1SSs) require
three specific components and hydrolyze
ATP during translocation. The T1SS consists
of
an
ATP-binding
cassette
(ABC)
transporter, a membrane fusion protein and
an outer membrane protein. Members of the
ABC superfamily are found in all domains of
life and function to transport a diversity of
molecules. The ABC transporter consists of
two
transmembrane
domains,
which
contribute
to
cargo
specificity
and
translocation, as well as two cytoplasmic
nucleotide binding domains. Subsequent

binding and hydrolysis of ATP by the
ABC transporter induce conformational
changes
that
result
in
the
transmembrane domains adopting
March, 2021

conformations sufficient
unfolded polypeptides.

to

secrete

Type II Secretion System
The T2SS can also secrete proteins exported
by the Tat system. As a prerequisite, its cargo
must be folded proteins. A fully assembled T2SS
has not been determined but structures for each
of its four substructures have been visualized and
are suggested to be found in various
compartments of the bacterial cell. An ATPase
located in the cytoplasm provides the energy for
translocation. It is associated with the
cytoplasmic membrane via a platform located in
the inner membrane that functions to connect the
four substructures. T2SSs also have a fibrous
periplasmic pilus-like structure, referred to as a
pseudopilin because of its location within the
envelope rather than the cell surface.
Type III Secretion System
The virulence-associated type III and
flagellar secretion systems are similar in
structure/function and are both referred to as
T3SSs. To distinguish between the two,
nonflagellar (NF), virulence (v), or translocationassociated can be appended to T3SS of the former
type, and flagellar (F) can be appended to the
latter type. Given the topic of this review, T3SS is
used in reference to nonflagellar type III
secretion systems. The T3SS is the most
intensively studied system in the context of
pathogenesis, and its prominence is exemplified
by the number of excellent reviews. Indeed, most
gram-negative plant pathogens, with a few
notable exceptions, require a T3SS to infect their
hosts. However, despite being virulence
associated, the T3SS is also used by mutualists
and commensalists of plants. The key function of
29
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the T3SS is to inject type III effectors (T3Es)
directly into host cells
Type IV Secretion System
The T4SSs can be separated into three
subtypes on the basis of their primary
functions in DNA conjugation, DNA
uptake/release, and cargo translocation. It
should be noted that during conjugation, a
protein pilots the DNA to the secretion
system, suggesting that this subtype of T4SS
should still be considered a protein secretion
system. The T4SS is the most versatile of the
secretion systems. The T4SS and homologs of
its components are found in gram-negative,
gram-positive, and wall-less bacteria as well
as Archaea.
Type V Secretion System
The T5SSs are relatively simple in
composition and generally specific to a single
cargo. T5SSs are subtyped as T5aSS–T5eSS
on the basis of differences in structure and
mechanism of secretion. The T5aSS and
T5bSS correspond to the monomeric
autotransporters and two-partner secretion
systems, respectively, which are detailed
below. T5dSSs are fused two-partner
secretion systems that encode domains
homologous to those belonging to the T5bSS
subtype but are expressed as a single
polypeptide. Finally, T5eSSs have the order
of the two domains inverted relative to that
of T5aSSs and the mechanism for secretion is
also different.
Type VI Secretion System
The type VI secretion system (T6SS) is a
promiscuous secretion system that can
translocate cargo into bacterial and/or
eukaryotic cells. This is the most recently
discovered secretion system, and its
mechanism of secretion is an active area of
research. The core of the T6SS consists of 13
proteins that are hypothesized to be
minimally necessary for function. Three

proteins, two of which have homology to
components of the T4bSS, are inferred to form a
cell envelope–spanning membrane complex.
Other proteins exhibit homologies to components
of contractile tail bacteriophages. Hemolysin
coregulated protein (Hcp) forms a hexameric ring
that assembles in vitro into a hollow tail-like
structure with the potential to accommodate
unfolded or even small folded cargos. The
valine/glycine-repeat protein G (VgrG) is similar
to rigid and sharp spike-forming proteins of
bacteriophages that are hypothesized to pierce
through membranes.
Type VII secretion system of grampositive bacteria
The numerical nomenclature we adopted in
this review was originally developed for secretion
systems that translocate across both the
cytoplasmic and outer membranes. It has
therefore been argued that the type VII secretion
system (T7SS) should not be used for ESX
[ESAT-6 (early secreted antigenic target 6)
secretion system] to be discussed in this section
because T7SSs have only been characterized in
gram-positive bacteria. We, however, continue to
use T7SS because this secretion system is found
in
members
of
Mycobacteriaceae,
Corynebacteriaceae and Nocardiaceae, all of
which have a mycolic acid–containing outer
membrane. Furthermore, the abbreviations T2SS
and T4SS are also used to describe homologous
components present in gram-positive bacteria.
T7SSs are best known as specialized secretion
systems
for
translocating
cargo
across
membranes of mycolic acid–containing bacteria.
(Lara et al., 2007)There are five known T7SS
subtypes (ESX-1–5) that vary in the organization
of their corresponding loci. Each of the five share
a limited number of core components. Few have
determined structures, but models predicting
their organization have been constructed on the
basis of experimental data and computational
predictions.

16. AGRICULTURE- FOOD TECHNOLOGY

Food Colorants
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Color is a very important part to assess
the quality and nutrient content of foods. The
objective of adding color into foods is to
make them appealing, enhance the color
during processing, to improve the quality and
also to manipulate the consumer to buy a
product. Natural colors are those derived
from naturally occurring sources such as
plants, animals and microbes. Plant-based
pigments also have medicinal values.
Nowadays the food industry and color
suppliers are however constantly stimulated
to work towards the improvement of the
technical and physical properties of the color
preparations. Advance of cost-effective,
viable technology for the preparation of a
food color and its application in foods is a
challenge and the need of the day. Thus, the
natural colour market is currently going
twice as fast as that of artificial colours. It has
been observed that last few 15 years, there
has been moved towards natural flavours and
colours. Natural food colours not only give an
attractive and tempting look but also
possesses varied nutritional and health
benefits. The global natural food colour
market represented 54.9% of the total food
colour market in 2015 and is expected to
account for nearly 60% of the overall market
by 2020. The investment in natural food
color market across the globe has touched to
US $ 1 billion and is constantly increasing the
demand for natural food colors against
synthetic food colors.
Side effects of colorants: It is said
that artificial food colourings causes
Attention Deficit Hyperactivity Disorder
(ADHD), behavioural problems, depression,
food allergies and migraines. According to a
recent study conducted by researchers at
University of North Carolina (2015) found
that more than 80% of child oriented
candies, cakes, fruit-flavoured snacks, drink
mixes and powders are artificially coloured
with Brilliant Blue, which in excess
consumption lead to ADHD.
Types of colorants: They are divided
into two groups as natural and synthetic
colors.
1. Natural food colorants: These are
used worldwide, known to have
significant benefits when consumed and
March, 2021
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are demanded by people for their long term
effects as they are reliability, functionality,
biological potential. Natural colorants are
less stable to heat, light or pH, and their
production is inadequate to meet industrial
demand.
a. Annatto: Annatto is one of the oldest
known natural carotenoids used as food
colorant. It gives red to blue color mostly
used in smoked fish, beverages, bakery
products, especially in cheese, butter,
margarine and snacks.
b. Caramel: Caramels constitute more
than 80% of all food colorants, their
distinctive taste, odor and amber color
that come out when heated is called
caramel. Caramel produced by heating
the sugars is used in various food
products like dairy and bakery products,
candies, confectionary, non - alcoholic
and alcoholic beverages.
c. Carotenes: As they are added to foods
with high fatty acid content, carotenoids
are preferred in different food product.
The main coloring substance of
carotenes, β-carotene, is yellow and red.
It is used in the products like dairy and
bakery products, candies, confectionary
and beverages.
d. Curcumin (Turmeric): Curcumin is
the
main
coloring
pigment
of
turmeric,gives yellow orange color
mainly used in dairy products,
beverages, cereals, mustard, food
concentrates,
pickles,
sausages,
confectionery, ice cream and bakery
products. Mixed with annatto, it is also
added
to
the
seasonal
sauces,
mayonnaise sauces and butter.
e. Lycopene and Lutein: It is the main
coloring substance of red tomato, a
carotenoid class colorant, which is dark
red in color and used in the production
of ice cream, dairy products, jams and
jellies and give strawberry color in
confectionery.
f. Anthocyanins:
Anthocyanins
are
natural polyphenolic pigments group
responsible for various colors of many
fruits.
Synthetic food colorants: The substances
which are not found in nature due to
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chemical structures and obtained by
chemical synthesis are known as
synthetic colorants. The first synthetic
dye obtained from organic coal tar was
used in butter and cheese around the end
of the 19th century its color is somewhat
purplish lilac color which was discovered
by William Henry Perkin in 1856.
Synthetic food colorants surpass natural
colorants due to their high coloring
ability, various color tone, homogeneous
color distribution, brightness, stability
and ease of application.
a. Allura Red AC: This synthetic
colorant, generally known to be
derived from insects, is actually
produced from coal tar. Allura Red
AC is used in the production of food
like carbonated drinks, gums,
snacks, sauces, soups, wine and
especially apple wine.
b. Sunset Yellow: Sunset yellow is
orange red color used in many food
products such as bread, sweet
powders, drinks, confectionary,
snacks, canned foods, sauces, spices
etc.,
c. Brilliant Blue FCF and Brilliant
Black BN: Available in blue and
black colors & exist in powder,
granular form. It is easily soluble in
water while being less soluble in
ethanol.
d. Tartrazine: Tartrazine is used to
obtain lemon yellow color and is
added to food products such as
bread,
beverages,
cereals,
confectionery, cream, and canned
food.
e. Erythosine: The xanthen-class
colorant in the structure of benzoate,
erythosine exist the form of red
powder or granules. It is added to
flavored milk and puddings, ice
products, chewing gum and candies,
jelly and beverages.

Conclusion
Now- a-days, in order to increase sale of food
products, attract consumer various synthetic
colorants are used widely everywhere by asiding
health issues. More scientific research on stability
of natural colors is required. Addition of synthetic
colors is seriously concerned to avoid as much as
possible and only allowed to add within the limits
followed by RDA.
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their life cycle in 2-4 months, fit extensive range
Introduction
of cropping systems and also acclimatize
Millet, a grain largely grown and
themselves to the varyingecological conditions
consumed in developing nations until
especially during vagaries of monsoon.
recently and once reflected a poor man‘s
staple, is quickly becoming a favorite
Millets as powerhouses of nutrition
universally among those affected by climate
Millets were the ancient foods known to
change because of its ability to succeed in
humans but their importance andfarming
tough and arid situations. Its droughtreduced due to large scale cultivation of rice and
resistant feature makes it attractive as many
wheat because ofurbanization and industrial
parts of the world begin to experience a water
development. With diabetes, cardiovascular
supply scarcity.
andhypertensiondisease
becoming
more
Recently
Food
and
Agriculture
prevalent, as aids of newly attained life-styles and
Organization (FAO) approved 2023 as
foodhabits, millets have resumed as a viable
International Year of Millets for 2023 to
option to live healthy life and can reducethe
encourage its cultivation and reduce
incidence of these lifestyle diseases. Millets have
malnutrition
in
underdeveloped
and
many
nutritious,
nutraceuticaland
health
developing countries.
endorsing properties particularly the high fibre
Millets are collection of small grained
content, nature of starchhas major role in
cereal food crops which are highly nutritive
decreasing the risk of diabetes other related
and are grown under marginal/low fertile
illnesses. Definitely millets act as a prebiotic
soils with very low inputs suchas fertilizers
feeding micro-flora in our inner ecosystem. Millet
and pesticides. These crops mostly contribute
will hydrateour colon to keep us from being
to food and nutritivesecurity of the nation.
constipated. The high levels of tryptophan
Most of millet crops are instinctive of India
inmillet produce serotonin, which is soothing to
and are commonlyknown as Nutri-cereals as
our moods. Niacin in millet can help lower fat.
they provide most of the nutrients essential
Millet ingesting decreases triglycerides and Cfor normal functioning of human body.
reactiveprotein, thereby avoiding cardiovascular
Millets are rain fed crops and are grown in
disease. All millet varieties show highantioxidant
provinceswith low rainfall and thus continue
activity. Millet is gluten free and non-allergenic.
greater
importance
for
unrelenting
Millets are major energy source and staple foods
agriculture and food security. The chief
for people living in the dry and aridregions of the
millets include sorghum (jowar) and pearl
world. The beneficial effects ofmillets on human
millet
(bajra).
The
finger
millet
health are reported in many literatures and are
(ragi/mandua), foxtail millet (kangni/Italian
available online. The Stover after harvest of
millet), little millet (kutki), kodo millet,
grains is a source of nutritive fodderto animals
barnyard
millet
(sawan/jhangora),
apart from its industrialized use as bird feed,
prosomillet (cheena/common millet), and
brewing, potable alcohol etc.Millets had been the
brown top millet (korale) are categorized
support of dry regions of Asia and Africa for food
under minor millets. Totally these millets
and silage.
have smaller growing duration complete
Table.1: Nutritional composition of millets as compared to conventional foods
Grain

Carbohydrates Protein Fat
(g)
(g)
(g)

Sorghum

67.7

09.9

1.73

Dietary Ca
Zn
Fe
Ribofibre (g) (mg) (mg) (mg) flavin
(mg)
10.2
27.6 1.9
3.9
0.14

Pearl millet

61.8

10.9

5.43

11.5

27.4

2.7

6.4

0.20

Finger millet 66.8
Proso millet 70.4

07.2

1.92

11.2

364.0 2.5

4.6

0.17

12.5

1.10

12.1

14.0

1.4

0.8

0.28

Foxtail millet 60.1

12.3

4.30

11.6

31.0

2.4

2.8

0.11
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Niacin Folic acid
(mg)
(µg)

2.6
2.9
2.3
4.5
3.2

39.4
36.1
34.7
15.0
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65.5

10.1

3.89

7.7

16.1

1.8

1.2

0.05

64.7

10.6

1.47

11.2

39.4

2.8

3.9

0.15

1.3
36.2
2.7
30.1
Wheat flour
78.2
07.9
0.52 02.8
07.5 1.2
0.6
0.05
1.7
9.32
Rice
Source: Indian Food Composition Tables, NIN – 2017; *Nutritive value of Indian Foods, NIN – 2007
Millets as climate resilient crops
Conclusion
Millets which played a vital role for humans
 Millets are Photo-insensitive (do not
toadopt sedentary life from hunter-gatherer
necessitate a particular photoperiod
ways, can also support healthy living ina good
for flowering) &resistant to climate
atmosphere. Millets are diverse and adapted to
change.
diverse climatic conditions and croppingsystems,
 Millets can grow on deprived soils
provide a strong case to enhance biodiversity as
with little or no outer inputs.
well as diversify the foodgrain basket. Under the
 Millets are less water consuming
climate change consequence, millets are the most
and are accomplished of growing
trustworthyfood crops the manhood, particularly
under scarcity conditions, under
for the resource poor dryland farmers of theworld
non-irrigated conditions even in
as they are tough to climate change and
very low precipitationcommands
guarantee sustainable grain productionwith least
 Millets have low carbon and water
inputs. Supportive millets is akin to supporting
footmark (rice plant needs at least 3
dryland agriculturalecology (40% of land area
times more water to grow in contrast
that supports 30% of world population) where
to millets).
foodinsecurity and undernourishment are
 Millets
can
survive
high
commonplace. Eradication of hunger is a
temperature. In times of climate
majorurgency in these provinces as under
change, Millets are often the last
nutrition accounts for 11 per cent of the
crop standup and, thus, are a good
universalburden of disease and is considered the
risk management approach for
number one jeopardy to health worldwide.This
resource-poor marginal farmers.
new demand for millets, leading to higher values,
Millets are occasionally referred to as
can make theirfarming profitable, safeguarding
famine crops since they are the only crops
the legitimate place for millets in the domestic
that reassureharvests in famine conditions.
foodbasket.
Earlier, these crops were also called as
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Couroupitaguianensis (Nagalinga
Pushpa): a sacred plant of India
Couroupitaguianensis Aubl belongs to
family Lecythidaceae and commonly known
as cannon ball tree, locally known as
"Kailashpati". It is distributed throughout
India as ornamental tree and its native to
Central and South America (Brazil,
Colombia, French, Guyana, Peru and
Venezuela), where it grows in the thick
humid forests, often along the river belts and
low altitude. In India, it is considered as a
sacred tree by Hindus which is the reason
why it is generally grown in Lord Shiva
temple because of its special featured flowers
which look like hood of Naga (snake)
protecting the Shivalinga, hence, it is called
as ―Nagalinga Pushpa‖. Traditionally,
Kailashpatiis widely used for its medicinal
properties and also extensively research for
its pharmacological properties. The leaves of
this plant have been used in the treatment of
skin infections including protozoan disease
in human.
Description
Kailashpatiis a
very
beautiful
andremarkable tree
with 35 m height in
tropical forest and
barknot
fissured.
The massive trunk
is inter twined with
a mass of thick long stalks bearinglarge
showy flowers and large rounded fruits, with
the latter looking very much like cannon
balls. This is unusual as most trees bear their
flowers and fruits on the branches, rather
than along the trunk. The leaves in clustersat
ends of branches, lamina 8-30 cm long,
usually narrowly obovate to obovate, base
cuneate, margin entire, apex generallyacute
or acuminate. The red-yellow flowers are
bisexualabout 5-6 centimetres wide and
spread a scent to attract bees, especially
March, 2021

during the night. Petals 6 in colour pink to red.
The androecium is prolonged on one side into a
flat hood, with a stamen-free area between the
staminal ring and the hood proper. The hood is
white or pale yellow tinged with pink externally
whereas, the ring stamens with white filaments
and white or paleyellow anthers, the hood
staminodes often white at the very base, pink for
most of length, and yellow at apex, sometimes
white for most of length and yellow at apex. After
pollination, 25 cm large, round fruits are
produced.
Fruits develop in 18 months, remaining on
the tree for a year. Fruits are heavy and fall like a
cannon ball from the tree when they are ripe. It
iswidely cultivated for its large showy flowers and
reddish brown woody capsular fruits up to20
cmin diameter.Old fruits disintegrate slowly to
liberate the many seeds. The ripe flesh has an
unpleasant smell. It was noted that the tree
seems to be self-sterile as isolated trees would not
fruit. On the ground, they burst open, and the
fruit flesh is eaten by animals. Seeds get
embedded in pulp, the pulp oxidizing bluishgreen when exposed to air (Martinezet al., 2011).

Medicinal properties
The Kailashpatitree components have many
various medicinal properties such as antibacterial
and antifungal activities (Kavithaet al., 2011),
 Exert of cytotoxic activity against certain
cancer cell lines i.e―Isatin‖ used in
chemo therapeutic agents.
 Decoctionof flower has been used to
boost the immune systemto fight a
number of diseases in Orissa.
 Flower extracts ofthis plant had been
screened for immune modulatory
activity and larvicidal activity against
vector.
 Flavonoids (extract from plant) have a
wide range of uses due to its biochemical
and pharmacological effects specially
against
pathogenic
bacteria
and
antibacterial activity of fruit pulp oil
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extracts was demonstrated against
gram
positive
and
gramnegativebacteria.
Amazonian people used the infusion
or tea obtained from leaves, flower
and bark of C. guianensis to treat
hypertension, tumors, pain, and
inflammatory processes.
The fragrance of flowers is used for
curinasthma and the shell of fruits is
used as a utensil. (Pinheiroet al.,
2013)
Silvicultural practice Kailashpati is
fast growing tree species but for
better growth

Edible plant parts and uses
Fruits are edible, vinous and pleasant
and are occasionally eaten whereas the pulp
of the fruit colour is white, acidic and not
agreeable. The fresh pulp is used by natives
to prepare a cooling medicinal drink as well
as to feed animals such as chickens, ducks,
muscovy and pigs. The flowers of Kailashpati
tree can be used to manufacture scent,
perfumes and cosmetics due to itswonderful
smell in nature.
Chemical constituents:
Various part of the tree has been
reported to contain volatile oils, keto-

steroids, glycosides, couroupitone, indirubcin,
isatin and phenolic substances.
Traditional uses: The Cannonball Tree
possesses antibiotic, antifungal, antiseptic and
analgesic qualities. The trees are used to cure
colds and stomach aches. Juice made from the
leaves is used tocure skin diseases, and shamans
of South America have even used tree parts for
treating malaria. The inside of the fruit can
disinfect wounds and young leaves ease
toothache.
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The Domain Archaea wasn't recognized
as a major domain of life until quite recently.
Carl Woese and his colleagues at the
University of Illinois were studying
relationships among the prokaryotes using
DNA sequences and found that there were
two distinctly different groups. Those
"bacteria" that lived at high temperatures or
produced methane clustered together as a
group away from the usual bacteria and the
eukaryotes. Because of this vast difference in
genetic makeup, Woese proposed that life be
divided into three domains: Eukaryota,
Eubacteria, and Archaebacteria. He later
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decided that the term Archaebacteria was a
misnomer and shortened it to Archaea.Archaea
have cell membranes made of ether-linked
phospholipids, while bacteria and eukaryotes
both make their cell membranes out of esterlinked phospholipids (Ballezaet al., 2014). There
are three main types of archaea. These are
classified
based
on
their
phylogenetic
relationship as Crenarchaeota (extremely heattolerant), Euryarchaeota (survive in very salty
habitats)
and
Korarchaeota
(unusual
thermophilic species) which are the leastunderstood and thought to be the oldest lineage
of archaea (Robertson et al., 2005).
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Haloarchaea are a class of the
Euryarchaeota, found in water saturated with
salt. These microorganisms are members of
the halophile community; they require high
salt concentrations to grow, with most
species requiring more than 2.0 M NaCl for
its growth and survival (Dassarma and
Dassarma 2017). Haloarchaea can grow
aerobically or anaerobically. Parts of the
membranes of haloarchaea are purplish in
color and large blooms of haloarchaea appear
reddish
due
to
the
pigment
bacteriorhodopsin. Bacteriorhodopsin is
related to the retinal pigment rhodopsin,
which transform light energy into chemical
energy. It acts as a proton pump i.e., it
captures light energy and uses it to move
protons across the membrane out of the cell.
Haloarchaeal metabolites are stable at
high salt concentration and temperature
conditions that are useful for industrial
applications. Proteins and enzymes of this
group of archaea are functional under high
salt concentrations at which many bacterial
counterparts fail to be active. Such properties
make haloarchaeal enzymes suitable for saltbased applications and their use under
dehydrating conditions. For example,
bacteriorhodopsin or the purple membrane
protein present in halophilicarchaea has the
most
recognizable
applications
in
photoelectric devices, artificial retinas, and
holograms. Haloarchaea are also useful for
bioremediation of polluted hypersaline areas.
Polyhydroxyalkanoates
and
exopolysccharides
produced by these
microorganisms are biodegradable and have
the potential to replace commercial nondegradable plastics and polymers. Despite of

possible applications of halophilicarchaea,
laboratory-to-industrial transition of these
potential candidates is yet to be established.
Halophiles are good candidates for the
bioremediation of saline effluents contaminated
with phenol which is a toxic aromatic compound
produced as a by-product of industrial activities
(Acikgoz and Ozcan, 2016).
Extremely halophilicarchaea thriving under
hypersaline
and
nearly
saturating
salt
environments possess a repertoire of unique
metabolites, many of which have industrial
significance. The purple membrane protein,
bacteriorhodopsin, is, perhaps, the most
important industrial product. Other applications
such as use in fermentation of salty foods,
bioremediation
of
polluted
hypersaline
environments and production of biodegradable
plastics and polymers make these haloarchaea a
unique microorganism with a great industrial
relevance.
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Off-Season Production of Flowers
More S G
Assistant Professor, Department of Horticulture, AAC, Beed (MH)

Flower forcing is an operation or
treatment to the plant, after it reaches the
maturity to flower stage in order to stimulate
it to flower at a specific date (e.g. on New
Year‘s day), or during offseason period. The
flowering time may be earlier or later than
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the normal time of flowering.The aims of flower
forcing are off-season production and specificdate production. Cut flowers which are available
during the normal season are ample, thus
fetching a low price.
Sometimes the growers have to sell their
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produce even at a loss. In some cases, flowers
whichcould not be sold are either left on the
plants or are spoiled after being harvested.
Thus, it would be favorable for farmers to
produce cut flowers in the off-season period
to obtain higherprice, although the inputs
may be higher. Similarly, during certain
occasion‘s demand of cut flowers is very high
such as, Christmas, New Year, Valentine Day,
etc. Thus producing cut flowers to be
available on specific date farmers gets
advantage.

humidity influenced also long day plants, which
are also temperature and humidity influenced.

Objectives of forcing plants to flower
during off-season or at certain
specific dates are
 Forcing flowers during off season
avoid the surpluses of in-season cut
flowers
 Off season production avoid the
wastage or spoilage of surplus cut
flowers
 Producing flowers in off season we
can avoid danger of epidemics
 Growing of flowers in off season
skilled labors can get employment
throughout the year
 Certain specific dates production
increase the farmers income
 It also reduce the imports and trade
deficit
 Flowers get at the time of customers
need then they satisfied.

Off-season production of flowers:
1. Tulip: Generally in rainy season seasonal
flowers are produced they required long day
condition. When short day condition
commencesno
flower
develops
after
September. Above ground parts of flowers
wither and die down, and rhizome enters
dormancy
period
until
next
rainy
season.Providing superfluous light breaks
dormancy. In middle of night three (3) hours
are most effective. Should be started soon
after day length is shortened. In this way,
flower plantscontinue to produce flowers all
the way up to the New Year day, provided
sufficient humidity and nutrients are given.
2. Chrysanthemum: Chrysanthemum is a
short day plant, with critical value of day
length 14.4 hours. Thus, it will bloom round
the year under Thai conditions, having
maximum day length of 13.3 hours in the
month of June. Day length can be extended
by giving artificial light after sunset for about
3 hours during the early stage of plant
growth to keep seedlings in vegetative stage
until one month prior of the planned harvest
date. For example, if the planned harvest
date is New Year, cutting should be made in
September and transplanted to the growing
plot for rooting to occur. Seedling is kept
under light regime of more than 14.5
hrsgiven that artificial light (100 w
incandescent bulb) until 1 December
(seedlings should be at least 30 cm high).
These will bloom on 1 January.
However, as chrysanthemum blooms
abundantly during the period of low
temperature which commences in December,
it gets a low price in the market even during
the time of Christmas or New Year. Thus,

Factors affecting flowering
Factors
affecting
flowering
are
photoperiod, temperature and humidity.
Flowering behavior of flower plants is
controlled by seasonal changes. There are
two types of flowers with respect to the
seasonal impact on flowering:
 Little influence of seasonal changes:
e.g.
Roses,
marigold,
chrysanthemum, heliconia, etc.
 Great seasonal influence: e.g.
jasmine, dendrobium orchids, etc.
 Seasonal factors can be of various
types viz.
Photoperiodic influence:
Photoperiodic influence includes short
day plants, which are temperature and
VOLUME NO. 17, ISSUE NO.06

Temperature influence
This includes low temperature requiring
plants, which are hotoperiodic and humidity
influenced as also, high temperature requiring
plants which are also photoperiodic and humidity
influenced.
Humidity influence:
Including low and high humidity requiring
plants
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3.

4.

some growers avoid producing flowers in
such period but shift it to the summer.
The problem is that the temperature
during summer is moderately high and
not optimum for chrysanthemum
growth. The same principle of flower
forcing is applied, but in this case the
daylength may be lower than the critical
value for certain varieties. Black cloth is
used to completely cover the plant house
from 16.00 to 08.00 hrs. for 30 days
after the cuttings havebeen visible to
long day conditions (supplemented with
artificial light).
Gladiolus: Flowers can be available
round year, provided the weather is
optimum (requires cool climate). Blooms
90 - 100 days after planting. In cool
climate preheat corms before planting
for 2 weeks at 27-32°C. This will force
such corms to flower early. In warm
weather soak in GA3 solution (10 - 25
ppm) before planting. This will increase
speed
of
flower
by
hastening
differentiation offloral primordia.Growth
retardants (e.g. CCC) promote opening
of floral primordia (by reducing
endogenous
GA3
level,
or
counterbalancing its inhibitory effect on
floral initiation.
Roses: Flowers are available throughout
the year but more abundant in the cool
season.

For bloomingthe flowers during Christmas,
New Yearand Valentine Day the following
procedure is suggested:
a. Cut the branches in November- This
will
encourage
flowering
during
Christmas and New Year. Flowering will
take place 43 days after this pruning.
Cutting the flowers on 23 December will
stimulate the flower bud initiation to
bloom on 10 February.After cutting
Flowering will take place 49 days.
b. Pinch (i.e. cut only the tip off)
instead of pruning as in: Cut the
branches on 10 November for 23
December harvest. This operation
automatically
encourages
flower
initiation for 10 February harvest.
The following operations should be
followed






- Avoid the pinching of healthy flower
buds after 10 November as blooming will
be due in 30 days. Allow them to bloom
for 10 December harvest.
- Do not pinch flower buds which are still
very small.
- Pinch all other branches, including
those all the flower buds which are not
healthy, deformed, etc.
-Do not pinch too far down to healthy
leaves, unless they are water sprouts
which should be cut off from the base.

21. AGRICULTURAL ENTOMOLOGY

Natural Pesticide for Kitchen Garden
Narayan Prasad Verma1 and Dhanni Devi2
1and 2

Ph.D Scholars, Department of Agricultural Microbiology, IGKVV, Raipur

Introduction
Pests and diseases have always been a
big challenge for farmers and scientists in
agriculture. Chemical methods of pest and
disease control have proved to be a serious
failure worldwide. It is not enough for
farmers to bear the cost of expensive
pesticides. Today or it has been proved that
the use of chemicals is very harmful for land,
ground water, human health, crop quality
March, 2021

and environment in agriculture. The only
permanent solution to the control of pests and
diseases is that farmers adopt different crop
cycles so that the natural harmony of pests and
crops based on nature is maintained and the
balance of nature is not disturbed. The land has
become poisonous due to continuous use of
chemicals in agriculture. Along with the
environment, they are having a bad effect on
human health. Now a day‘s people like to grow
vegetables and fruits at home. In such a situation,
39
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no one would want their beloved plants to be
exposed to insects. What to do in such a way
that your plants do not spoil, insects do not
spoil them. Pesticides are not only toxic to
the environment but also to humans and
animals. These can bring you serious
consequences ranging from pest breathing
disorder to cardiovascular. Adopt natural
insecticide in farming. Natural pesticides
reduce or eliminate diseases and pests as well
as increase fertility of soil. It is prepared by
our own natural resources with our own
hands.

Natural insecticide
Natural
insecticide
is
biological,
chemical and mineral. The common goal of
all three is to kill, repeal or otherwise
interfere with the damaging behavior of
insect pest. Natural pesticides are products
based on organisms such as pests, fungi,
bacteria and flora, which help to increase
production by protecting crops, vegetables
and fruits from pests and diseases. Natural
pesticides, consisting of land and water,
become part of biological activity within 2030 days and do not cause any harm to health
and environment.
Some natural insecticides that we
can use in our kitchen garden are
given below
Biological
Living organisms that are used to
manage pests are called biological controls or
biological agents
 Bacillus thuringinesis: Bacillus
thuringiensis (Bt) is a naturallyoccurring bacterium that feeds on
the larval stages of insect pests such
as mosquitoes, Colorado potato
beetles, and cabbage loppers. Bt.
var. kurstaki feeds on Lepidopteron
larvae, known as caterpillars,
commonly found on vegetables and
fruit. Under natural conditions when
a caterpillar ingests Bt, the
bacterium releases a toxin within the
insect‘s gut, and the toxin degrades
the stomach lining, causing the
insect to die. While this process can
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take several days, feeding ceases within a
few hours
 Beaveria
bassiana:
Beauveria
bassiana is a soil borne fungus that feeds
on insects and can be used effectively to
control
thrips,
aphids,
whitefly,
caterpillars, beetles, and subterranean
insects like ants and termites. B.
bassiana is applied to the target pest as a
spore, which is the reproductive and
dispersal structure of the fungus. Once
the spores have contact with the insect
exoskeleton, they grow hyphae (long,
branching vegetative appendages) that
secrete enzymes, which in turn dissolve
the cuticle (outermost layer of the
skeleton). These fungal hyphae then
grow into the insect, feed on its body
tissue, produce toxins, and reproduce. It
takes up to seven days for the insect to
die.
 Trichoderma: Trichoderma is a
soluble biological fungicide. Use of
paddy,
wheat,
pulses,
medicinal,
sugarcane and vegetable crops helps in
getting rid of fungal stems caused by
rotting, wilt etc. Its effect is also
beneficial on fruitful trees.
 Neosema: Nosema are protozoans (a
diverse group of single-cell organisms
which can be highly mobile), that have
proven to be effective control agents for
some insect pests. For example, Nosema
locustae is used to manage grasshoppers
Botanical
People have extracted compounds from
plants to use as botanical insecticides for
thousands of years.
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Azadirectin: Neem has long been used
for its medicinal and culinary properties.
It is also known to be used as a deterrent
to pests. This medicinal herb has a bitter
taste and strong odour that may keep the
bugs away from your plants, but nontoxic to animals, birds, plants and
humans
Pyrethrum: Pyrethrum, also known as
pyrethrins, is extracted from the seed of
Chrysanthemum cineraria folium and
has been used as an insecticide for over
100 years. Today these plants are grown
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primarily in Kenya. Pyrethrum is
effective against a wide range of softbodied garden pests such as scales,
whitefly, mealy bugs, and thrips, but
will not control mites. Pyrethrins are
neurotoxins that attack an insect‘s
nervous system and cause repeated
and extended nerve firings. They
may also have a repellant effect.
Spinosad: Spinosad is composed of
spinosyns A and D. The fermented
product is very toxic to caterpillar
pests such as cabbageworm, cabbage
looper,
diamondback
moth,
armyworm, and cutworm, as well as
fruit flies such as spotted wing
drosophila. Spinosad can act on a
susceptible insect‘s stomach and
nervous system
Eucalyptus Oil: The strong smell
of eucalyptus oil deters insects and
bugs. All you need to do is to spray
some oil on your plants and see the
results. Make sure you use it
regularly.





is the reason that they are known as
ecological friends.
Natural insecticides only kill targeted
pests and diseases, while chemical
insecticides also destroy allied pests.
The use of natural pesticides does not
produce tolerance and resistance to pests
/ diseases whereas the use of many
chemical pesticides is causing resistance
in pests, due to which their use is
becoming unusable.
The use of natural pesticides does not
change the biological nature of the
insects, while the use of chemical
pesticides has reflected such symptoms.
The white fly now bore many crops and
gram bean, now many other crops are
also damaged.
Beans, fruits, vegetables can be
harvested and used immediately after
the use of organic pesticides, while
chemical residual effects of pesticides
have to wait a few days.
Due to the safe, harmless and ecological
friendliness of Natural pesticides, the
demand and prices of tea, cotton, fruits,
vegetables, tobacco and food grains,
pulses and oilseeds produced by their
use in the world are increasing, the result
of which is that farmers Their products
are getting more value.










Benefits from Natural Pesticides
 Being a product based on flora and
fauna,
organic
pesticides
get
decomposed in the soil in about a
month and no residue remains. This
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Silo Storage Structures: Solutions to Reduce Post
Harvest Loss
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Introduction
Silos are used for bulk storage of food
and other commodity which comes in many
shapes and sizes, and with different names;
Spanish (Silo), Latin (Sirum) and Greek
(Siros), the meaning consistently indicates
subterranean storage. Storing food grains in
silos is gaining thrust in India as Asia‘s third
largest economy seeks to overcome huge
losses from lack of modern storage facilities.
By and large, food grains in India are stored
March, 2021

in ancient warehouses without any use of
technology. Silo storage, a widely-accepted global
concept that was introduced in India a decade
ago, is changing perceptions and the fortunes of
stakeholders across the value chain. Silo
structures follow a scientific method of storing
grains, which enables bulk preservation of
produce for longer periods. The purpose of a silo
is to store materials so that they can be used later.
Silos are direct solution for storage, aeration,
conveying, cleaning and drying needs for grain
41
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and flowable bulk commodities. Bulk storage
has advantages over bag storage, as follows;
low running costs; low labor requirements;
rapid handling; low through spillage and
rodents; efficient and effective fumigation

Steel silo

operation; less land area requirement; complete
control of aeration; Possible to store the grain for
longer periods; Possible to mechanize all
operations; and Possible to store moist grain for
short periods.

Concrete silo

Silo bags

Major types of silos

Loss of food grains by various
factors
Post harvest losses of food grains in
India are 10 per cent of the total production
(20 MT) (Word Bank Report, 2016). Nearly
30 % of the seeds are lost during storage
period due to insects, rodents and microbes.
Insecticides and chemical fumigants are
widely used to control insects and rodent
infestation in stored grains. The loss due to
moisture is only 0.2% compared in silos with
1% in the godown system. The loss caused by
rodents, insects, fungi, and handling is as
high as 8% in the godown system, compared
with only 0.2% in the silo system (Sawant,
1984). A grain saved is a grain produced and
the adoption of such structures has been
taken up by the government through
cooperatives
and
various
storage
organizations in the country.
Key Operations in Silo Storage
1. Aeration – Automatic controllers:
New functions in automatic aeration
controllers includes; the ability to have
fans automatically the 3 important
stages of aeration cooling viz.,
―continuous‖, ―purge‖, ―protected‖; an
additional auto function that now
excludes high humidity air (>85% RH) in
all three of these stages.
2. High flow rotary grain cleaner:
Storage safety is also improved by
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grading out impurities and fines from
oilseeds, during the silo filling operation. The
new rotary grader has multiple screen tubes
designed for flow rates that will keep up with
most harvesting operations.
3. Maintaining grain quality in storage:
The two most common, serious threats to
grain quality in storages are insect pest
infestations and grain moisture problems
causing mould / fungal growth. Grain
temperatures below 15°C stop the breeding
life cycle for all of our common storage pests.
During summer, achieving grain temperature
close to 20⁰C is also valuable as it either
stops or significantly slows insect population
increase. Grain fungal growth in storage is
kept in check with appropriate grain
moisture contents.
Table 1: The effect of grain temperature on
insects and mould
Grain temperature
(°C)
40–55
30–40
25–30
20–25
18–20
<15

4.
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Fumigation:

Insect and mould
development
Seed damage occurs, reducing
viability
Mould and insects are prolific
Mould and insects are active
Mould development is limited
Young insects stop developing
Most insects stop
reproducing, mould stops
developing

Standard

recommended
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5.

practice for phosphine application has
been to place tablets in trays in the
sealed silo headspace. For small and
medium size silos of less then 150 tonnes
capacity this is an effective application
method. The phosphine gas only takes
approx 24 hours to diffuse from the top
to the bottom, through the 5 to 7 meter
depth of grain to the base of the silo.
Pest management in silo storage
structures: Silo bag are widely
considered a hermetic storage system in
which PH3 fumigation is frequently
implemented for pest control. Silo bags
can achieve high enough air tightness
conditions to implement successful PH3
fumigation (5 days above 200 ppm with
a dosage of 1 g of PH3/m3) and even
controlled atmosphere treatments (more
than 18 days with CO2concentration
above 70%) (Carpaneto et al., 2016). For
effective phosphine fumigation in steel
silos, a minimum of 300 ppm gas
concentrations for seven days or
200ppm for 10 days is required. The
most common place for insects and
mould in a silo is at the top, just below
the surface of the peak of grain. Effective
grain hygiene and aeration cooling can
overcome 85 per cent of pest problems.
Monitoring grain temperature is not only
required to manage aeration, it can
indicate potential insect or mould
activity in the grain stack. In warm
conditions (>30ºC ) many grain pests
can complete their life cycle in as little as

3–4 weeks causing significant damage, hence
aeration to reduce the grain temperature
plays an important role in checking insect
pests problems in silos. To evaluate insect
infestation in bulk storage, several
techniques are available such as the berlese
funnel method, pheromone traps, acoustical
methods, near-infrared spectroscopy (NIR),
X-ray, microwave extraction and monitoring
CO2 concentrations (Chotikasatianet al.,
2017).

Conclusion
Silos storage structures are modern storage
structures which will reduce the post harvest loss
by means of various biotic and abiotic factors of
our valuable farmer‘s agricultural produce.
Hence, this type of storage could be focused on
farm level and large scale by the government.

Save Grain for future
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Mulching Process for Farmers
Akansha Singh
Ph.D. Soil Science and Agricultural Chemistry, SVP Uni. Of Agri. and Tech., Modipuram, Meerut (U.P.) - 250110

The term mulch is derived from the
German word ―molsch‖ which means ―soft
and started to decay‖. Mulches are the
materials that apply over the soil surface and
are opposed to those materials that are
incorporate in the soil profile (ChalkerScott, 2007). Mulching increases water
conservation, infiltration, reduces surface
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runoff waste, and also retards soil water erosion.
It also manipulates the crop growth environment
by regulating soil temperature, humidity, and
water evaporation.
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9.

Advantages of mulches
1. Application of straw and grass mulch
helps to increase soil water content by
reducing evaporation thereby increasing
crop water use efficiency minimizing salt
buildup in the root zone.
2. It protects topsoil erosion and prevents
nutrient losses.
3. It suppresses weed growth in crop fields.
4. Organic
mulch
increases
water
infiltration rates.
5. Positively affects the dynamics of soil
organic matter and also enhances carbon
sequestration in soils.
6. Maintain soil temperature by reducing it
in summer and increases in winter.
Therefore,
directly
affect
soil
microclimate.
7. Increased
mulching
leads
to
enhancement in soil porosity and
aggregate stability and also reduces bulk
density.
8. Chemical properties like cation exchange
capacity (CEC), pH, and electrical
conductivity (EC) should be balanced.
VOLUME NO. 17, ISSUE NO.06

It reduces water and wind erosion in soils.

Pro’s regarding mulching
The most commonly used mulching material
is cereal straw; this can be applied @ 4-6 t ha-1.
Macmillen (2013) suggested that mulching
with wheat straw, grass clippings, and leaf debris
at 5-10 cm soil depth increases the soil moisture
content by 10%. As marked by Munn (1992) use
of newspapers as mulch helps reducing
temperature and increases the water holding
capacity and moisture content in soils.
Mulches may increase the soil temperature
up to 2°C in the upper 10cm layer during winters
and may reduce it up to 4°C during summers.
The color of mulching material affects the
temperature change; black color mulch increases
the soil temperature while silver color reduces it.
Therefore, silver mulch is good for tropical
regions while, black mulch is useful in temperate
regions.
The use of plastic mulching in crop fields is
called plastic culture. Plastic mulching enhances
the growth of bacteria and fungi from 2 to 12 %
compared to unmulched soils. These mulch
layers can inhibit certain plant diseases and
insect pests. Plastic mulching increases water use
efficiency by 20 to 60%. It encourages the
movement of earthworms in the soil so that it can
improve soil structure and enhances nutrient
cycling.
The tables stated below tells about how much
mulch cover can be done on the stated type of
horticultural crops and how much thick the
plastic mulch is for different duration crops
under Indian conditions.
Mulch covering
overland
recommended (%)
20-25
30-50

Sr.
no.

Horticultural
crops

1
2

Creeper crops
Orchard initial
stage crops
Cucurbits and fruit 40-60
crops
Papaya and
70-80
pineapple
Vegetables
70-80

3
4
5

Duration of crops
Short duration (3-4
months)
44

Thickness of plastic
mulch (mm)
0.007 to 0.025
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Medium duration (upto
1yr.)
Long duration (more
than 1 yr.)

0.05
0.1

Precautions to be taken
Certain disadvantages are there with the
use of mulches that must be taken into
consideration so that benefits out of it can be
a better harvest. Plastic mulches are not ecofriendly and even costly. Quite a lot of labor
is needed to install and to remove them from
fields, together with the management of
plastic waste emitted out of it is also appears
as a challenge. Some mulch contains straw,
grass, and hay seeds in them that make them
as a source of weed it-self. Organic mulches
such as wood chips and barks may lead to the
problem of acidification in long term.
Sometimes higher moisture content in fields
also poses problems like anaerobic
conditions and rotting of roots. Hence, all
these problems must be entertained before
adopting the mulching ways for crop fields.
The mulching enhances soil microflora,
moisture, aeration, soil structure, and

organic matter content. We can say that the
overall soil health can be improved with the help
of this method. Future research on mulches must
be in the direction of preparation of
biodegradable plastic mulches under costeffective regulation and the awareness about its
use must be spread among the farmers. It is to be
emphasized that the better crop production and
crop yield can be attained by its use.
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Summer Management in Poultry to Reduce Heat
Stress
A. Sumithra* and P. Arunkumar**
ICAR - KVK, TNAU, Virudhunagar, Tamil Nadu. * Assistant Professor (V & AS), ** Subject Matter Specialist (Ag.
Meteorology)

Poultry industry is the fastest growing
sector in India and poultry farming depends
on climatic conditions. The production
performance of the birds in poultry farming
is mainly influenced by the temperature and
humidity. Heat stress is one of the major
challenges faced by the poultry farmers in the
country especially in dry areas of Tamil Nadu
and Virudhunagar District is one among
them by its geographical locality. The
meteorological weather data obtained
between 1984 and August 2020 has provided
a clear evidence of maximum temperature in
the range between 30.7 oC and 37.9o C which
will generate more heat and environment
stress in birds under poultry farming.
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To overcome the huge economic losses
during environmental stress, the poultry farmers
are need to be sensitized about the heat stress
and summer management in poultry farming.

What is Heat Stress?
Heat stress occurs in birds when there is a
difficulty in balancing the body heat loss and
body heat production. Birds are homoeothermic
which means they can maintain a constant deep
body temperature of 41.70 C and the ideal
ambient temperature range for the optimum
production is 19-250C. The thermoregulatory
mechanism in birds is effective only when the
ambient temperature is 18-280C. Beyond this the
bird cannot adjust well. The upper lethal body
temperature in birds is about 470C within this the
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birds can maintain the homoeothermic
temperature without exhibiting any sign of
discomfort.
When
environmental
temperature exceeds 300C birds will
experience heat stress and exhibit the signs
of discomfort. Birds suffer very much when
the atmospheric temperature goes above
380C. Sudden increase in day temperature
will increase the stress in multifold than a
gradual increase to the same level day by day.
Temperature beyond 420C will cause high
rate of mortality among the birds.

Signs of Heat Stress in Birds
 Seeks isolation and move away from
other birds
 Move against cooler surfaces
 Spread their wings away from the
body to reduce insulation and
expose the unfeathered areas of the
skin.
 Panting will be observed
 In order to reduce the heat produced
by movement, birds remain in rest
for a prolonged period which leads
to reduced feed intake.
 Increased water consumption
 Birds will make an attempt to
maintain the body temperature by
diverting the blood from internal
organs to skin which leads to
darkening of skin colour.
 Poor feathering and feather loss.
Effects of Heat Stress in Birds
 Impaired growth
 Muscle degradation
 Reduction in the egg size followed by
reduction in egg production.
 Cardiovascular diseases
 Gastrointestinal diseases
 Immunosuppression
Summer management in poultry birds
can be done in these following aspects
 Housing and roof management
 Feeding management
 Watering management
 General management
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Housing Management
 Long axis of the poultry house should be
in east-west direction to avoid falling of
direct sunlight inside the house.
 The open sided poultry houses should
have a width not more than 22 to 25 feet
in order to allow ample ventilation and
aeration at the mid-portion.
 In open sided houses wet gunny curtains
can be arranged on the sides along with
circulatory fans and foggers.
 The overhang of the roof should not be
less than 3.5 feet in order to prevent the
entry of direct sun rays into the shed.
 Shade trees can be planted around the
shed to reduce radiant heat.
Roof Management
 Roof tops are to be white washed to
reflect light
 6 feet side Pandhal or shamiyana can be
provided on the south side of the shed to
avoid sunlight falling inside the shed
 Thatching of the roof tops can be done
by using coconut leaves or paddy straw
to minimize the temperature inside the
shed.
 Sprinklers can be arranged on the roof
top
Feeding Management
 Feeding should be done in cool hours of
the day. Artificial lighting may be
provided for supporting that.
 Feed can be offered in the form of wet
mash
 Necessary reduction in energy level by
10% should be followed and slight
reduction in protein content can be done
to minimize the heat generation.
 The ration should be balanced with
amino acids, vitamins and trace minerals
 Ground broiler mash should not be
stored for not more than 15 days during
summer as some nutrients may be lost.
 Problems of mould growth and feed
toxins are more in summer. Hence
effective toxin binder should be added to
the feed. It is advisable to test the feed
for toxins periodically.
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Vitamin C supplementation should
be done
Reduction of heat stress by addition
of KCL in feed shall be followed
Better results in heat reduction
could be obtained by addition of
electrolytes, soda bi-carbonate and
other vitamins.

Water Management
 Cool drinking water should be
provided in copious amount.
 Ascorbic acid (vitamin C at 10
mg/kg body weight) may be added
in water to reduce the stress.
 B complex vitamins and electrolytes
will also be helpful in alleviating
summer stress to broilers.
 Water tanks should be covered with
low cost roofing materials like dried
coconut leaves to avoid direct
exposure of water tanks to sun.
 Gunny clothes can be used to cover
the exposed pipelines.
 Before watering birds, water should
be flushed out from the drinker line
2- 3 times still the chillness is felt in
the palm of the hand.
 Number of waterers can be
increased to 20-25% and the
frequency of watering to be
increased.

Water tank covered with gunny
clothes
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General Management
 Overcrowding of birds should be
avoided. Floor space allowance to the
birds may be increased by 20% reducing
the stocking density.
 Removal of the feeders out during hot
hours is advised and practice feeding
during early morning and late in the
evening. Night lighting may be
continued throughout to facilitate feed
intake.
 Any stressful operations like deworming,
vaccination, debeaking and shifting
should be done in cool hours of the day.
 If high temperature is accompanied by
high relative humidity in the air,
evaporative heat loss from the birds
becomes more difficult. Hence, spraying
of water on the birds is not advisable in
areas nearby seashore. However,
sprinkling water on the rood will help to
bring down the shed temperature at the
time of the day when the temperature
reaches the peak.
 Spreading of coir, paddy straw etc. and
sprinkling water on the roof will be very
useful in areas where the summer will be
very severe.

Planting trees around the poultry
sheds to provide shade
The poultry farmers are advised to utilize the
management practices mentioned in the article to
protect the birds from summer stress and could
reap good productivity and profit.

47

VOLUME NO.17, ISSUE NO.06

ISSN No.:2321-7405

25. AGRONOMY

Contract Farming: A Way Forwarding
Karale GangadharYamaji1and Shilpa V. Chogatapur2,
1
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Asst. Prof., Dept. of Agronomy, COS, Chintamani, UAS Bengaluru, Research Associate,ZBNF Zone-3, AC,
Vjayapur, UAS Dharwad

The Indian agri-food system is
undergoing rapid transformation and there is
growing evidence that contract farming will
have
an
important
role
in
this
transformation. An important concern in
Indian agriculture is that while ―front end‖
activities
–
including
wholesaling,
processing, logistics, and retailing – are
rapidly expanding and consolidating, the
―back end‖ activities of production
agriculture
have
been
continuously
fragmenting (Gulati, 2008). The challenge
lies in linking the two ends and ensuring
viable business opportunities for both
farmers and agri businesses. The recent
growth and diversification of consumer
demand and the expansion of organized
agricultural processing and marketing
ventures in India has the potential to boost
the market opportunities, productivity, and
incomes of farmers, including small holders.
However, achieving these goals will likely
require creation of new institutions and
innovations to develop supply chains and
facilitate
linkages
between
farmers,
wholesalers, processors, and retailers.
Among these institutions and innovations are
various models of contract farming,
including those led by cooperatives, by
farmer groups, and by various types of
private sector resource intermediation that
develop backward linkages to growers.
Contract farming refers to varied formal
and informal agreements between producers
and processors or buyers. It may include
loose buying arrangements, simple purchase
agreements and supervised production with
input provision, with tied loans and risk
coverage.
Or
It is defined as a agricultural production
carried out according to an agreement
between a buyer and farmers, which
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establishes conditions for the production and
marketing of a farm product or products.

Features of Contract farming
1. Creating New Markets
2. Efficiency and Economics of Scale
3. Ensuring Quality Standards
4. Facilitating
Diffusion
of
Modern
Technologies
5. Minimizing' Transaction Costs
6. Coping with Information Asymmetries
7. Price Volatility
8. Sharing of Risk
Need for Contract farming
 To reduce the load on the central & state
level procurement system.
 To increase private sector investment in
agriculture.
 To bring about a market focus in terms
of crop selection by Indian farmers.
 To generate a steady source of income at
the individual farmer level.
 To promote processing & value addition.
 To generate gainful employment in rural
communities, particularly for landless
agricultural labor.
 To flatten as far as possible, any
seasonality
associated
with
such
employment.
 To reduce migration from rural to urban
areas.
 To promote rural self-reliance in general
by pooling locally available resources &
expertise to meet new challenges.
Models of Contract farming
 Informal model: This model is the
most transient and speculative of all
contract farming models, with a risk of
default by both the promoter and
thefarmer‖ (van Gent, n.d., p.5).
However, this depends on the situation:
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interdependence of contract parties
or long-term trustful relationships
may reducethe risk of opportunistic
behavior.
Intermediary model - In this
model, the buyer subcontracts an
intermediary (collector, aggregator
or
farmer
organisation)
who
formally or informallycontracts
farmers
(combination
of
the
centralised/ informal models).
Centralized model - In this
model, the buyers‘ involvement may
vary from minimal input provision
(e.g. specific varieties) to control of
most production aspects (e.g. from
land preparation to harvesting). This
is the most common CF model used.
Multipartite model - This model
can develop from the centralised or
nucleus estate models, e.g. following
the privatisation of para- statals. It
involvesvarious organisations such
as govern- mental statutory bodies
alongside private companies and
sometimes financial institutions
Nucleus estate model - In this
model, the buyer sources both from
own estates/ plantations and from
contracted farmers. The estate
system
involves
significant
investments by the buyer into land,
machines, staff and management.

Challenges of Contract Farming in
India
 The contract farming is more
beneficial for large farmers in terms
of production so the small earn less
profit in comparison to large
farmers.
 Basically In India there are no strict
rules and regulations regarding the
fulfillment of the contract, which
results in the failure of the contract.
 The sellers (farmers) are many in
comparison to corporate buyers.
This results in a monopoly due to a
lack of buyers.
Table 1: Farmers vs Companies
Basis
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Farmers

Companies

Guarantee
Risk
Elimination
Benefits

Guaranteed
market and
return.
Security from
the price
fluctuation
Increase in
employment
opportunities

Form Long
term
commitment
Security from
the market
price
fluctuation.
Increases the
goodwill of the
company.

Advantages of Contract Farming
To The Farmers:
 Exposure to world class mechanized agro
technology.
 Obtains an assured up front price &
market outlet for his produce.
 No requirement to grade fruit, as
mandatory for fresh market sale.
 Bulk supplies versus small lots as again
required by the fresh market.
 Crop monitoring on a regular basis,
technical advice, free of cost at his
doorstep.
 Supplies of healthy disease free nursery,
agricultural
implements,
technical
bulletins etc, and remunerative returns
To The trader:
 Uninterrupted & regular flow of raw
material.
 Protection from fluctuation in market
pricing.
 Long term planning made possible.
 Concept can be extended to other crops,
builds long term commitment
 Dedicated supplier base
 Generates goodwill for the organization.
Disadvantages of contract farming
 Due to the guarantee market the
contractors keep prices very low for
farmers to earn maximize profit.
 Farmers don‘t have the opportunity to
get feedback from the consumer, and
this leads to no improvements in
production due to no communication
between consumers and farmers.
 Farmers get to bind because the contract
they have to produce a certain amount of
the crop at a specific time period.
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Table 2: List of firms undertaking contract farming
S
No
1
2
3
4
5

6

State

Crops

Company

Maharashtra
Maharashtra
Maharashtra
Karnataka
Karnataka and
other adjoining
area in
otherstates
Karnataka, AP

White Onion
Winery grapes
Table variety grapes
Marigold, Caprica Chilly
Herbs

Jain Irrigation
Champagne (I) Ltd & many other wineries
Tata Chemicals
AVT Natural Products Ltd
Rosun Naturals Products Pvt. Ltd.

Gherkin, baby corn,
paprika
Organic Cotton

Global Greens, Sterling Agro Products, Ken
Agritech,GreenAgriPack, Unicorn AgroTech
Appachi Cotton Company

Wheat, Maize and
Soybean
Chilies, Basmati,
Groundnut
Guar

Cargill India Pvt Ltd

8

Karnataka, Tamil
Nadu
Madhya Pradesh

9

Punjab

10

Rajasthan

7

Reference
Gulati, Ashok. 2008. Fragmenting
Bottom and Consolidating Top: India‘s
Changing Food System and Implications for

PepsiC
Vikas WSP Ltd

Small Holders, in India: Some aspects of
Economic and Social development (eds.)
S.MahendraDev and K.S. Babu. Academic
Foundation, India. 2008.

26. HORTICULTURE

Plant Tissue Analysis- A Novel Concept of Integrated
Nutrient Management in Ornamental Crops
Parvathi Bennurmath1, Anamika Gurung2 and Swamini Bhoi3
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Ph.D. Scholar, Division of Floriculture and Landscape Architecture, Ph.D. Scholar, Division of Vegetable
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Science,
ICAR- Indian Agricultural Research Institute (IARI), New Delhi, India

Introduction
Flowers are the vibrant element in
decorative flowering plants and they look
awesome where we live. The hi-tech
floriculture projects depend on many factors
like the selection of varieties, site, package of
agro-techniques, plant protection measures,
proper application of manure and fertilizers
and
post
harvest
management
of
crop.Integrated nutrient management can
play a vital role in this direction for effective
fertilizer management and to take care of
proper replenishment and compensation of
nutrient losses from soil.
For this purpose, one diagnosis tool leaf
or plant tissue analysis has been available to
producers to plan and to evacuate the
VOLUME NO. 17, ISSUE NO.06

effectiveness of fertilizer programme that can
serve as an effective guide for floricultural crops.
Tissue analysis is a powerful diagnostic tool
which provides good direct evidence of the
nutritional status of the crop.
Micronutrients are as important as the
primary and secondary nutrients in plant
nutrition.
However,
the
amounts
of
micronutrients required for optimum nutrition
are much lower. Micronutrient deficiencies are
widespread because of increased nutrient
demands from the more intensive cropping
practices. Soil tests and plant analyses are
excellent diagnostic tools to monitor the
micronutrient status of soils and crops. Visual
deficiency symptoms of these nutrients are also
well recognized in most economic crops.

50

March, 2021

ISSN No.:2321-7405



Uses of Plant tissue analysis
 Diagnosis of nutrient deficiency and
toxicities.
 Prediction of nutrient disorders in
current or future crops.
 Development and adjustment of
fertilizer programs.
 Helps to survey nutrient status of a
crop.
 Helps to compare the nutritional
status of soils or growing media.
 It can also estimate the dietary value
of a crop.
No. Crop
1.
2.
3.
4.
5.
6.
7.



Sampling for Plant Tissue Analysis
The nutrient composition of a leaf changes
during the season and varies with its age and
position on the shoot, as well as the development
phase of the plant. Taking the correct type of leaf
at the right stage of the crop growth is critical in
using plant analysis.
Leaf sampling techniques for flower crops
No. of
sample
30-40

Index tissue

Rose

Most recent fully developed
5th leaflet
Gerbera
Most recent fully developed
leaf
Chrysanthemum 4th leaf from tip
Carnation
5th and 6th leaf pairs
(non flowering shoot)
Anthurium
Young mature leaves
Orchid
Most recently mature leaf
Bird of paradise Most recently mature leaf

Procedure for plant tissue analysis
The following shall be the procedure for
plant tissue analysis:
 Collection of sample
 Washing with tap water
 0.1% non-ionic detergent wash
 Washing in 0.1 M HCl solution
 Distilled water wash
 Remove excess water
 Oven drying at 600C for 48 hrs
 Powdered in a Cyclotec Mill
 Store in airtight container.
Conclusion
The growth and development of
ornamental flowers is directly dependant on
the balanced application of macro and

It improves yield and this may lead to
both economic and environmental
benefits.
It can be used as a diagnostic tool for
future correction of nutrient problems.

Sampling time
During flower production

15-20

During flower production

25-30
15-20

Bud starts to harvest
Newly planted. Prior to
flowering.
-

-

micronutrients.Accurate diagnosis of leaf tissues
can help to optimize nutrient concentrations to
determine nutritional status of plant and
potentially correct the nutritional disorder.For
this purpose one diagnostic tool i.e. leaf or plant
tissue analysis is available to growers who can
plan and evaluate the effectiveness of fertilizer
programme that can serve as an effective guide
for floricultural crops.
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Introduction
In North India, farmers used to burn
agricultural stubble (parali) in their fields
before the onset of winter, to sow the Rabi
crop. They claimed that burning parali is the
only viable solution to clear field before the
starting of sowing season. But, this stubble
burning is a major cause of air pollution from
decades. According to System of Air Quality
and Weather Forecasting and Research
(SAFAR), last year stubble burning in Punjab
and haryana contributed 44 percent
pollution
in
Delhi.
Scientists
from
microbiology division of IARI invented PUSA
DECOMPOSER CAPSULE, which will recycle
this agriculture waste. Pusa Compost/
Decomposer Technology is a microbial-based
strategy (liquid formulation & capsules)
which degrades the waste (pit or windrows)
and converts into nutrient-enriched compost.
This is an eco-friendly and environmentally
useful technology in true with the
Governmemt of India‘s ―Swatch Bharat
Mission‖.
Damage Caused by Stubble Burning
 Air pollution
 Degradation of beneficial soil
microbes
 Disrupting soil ecosystem services
 Killing of useful soil inhabitant
insects
 Reduce the fertility of soil
 Respiratory diseases
Benefits of Pusa Decomposer
Capsule
 It helps in reducing the air pollution
level
 It also maintains the moisture of the
field for a much longer time
 Economical
and
environment
friendly approach
 Compost from the decomposed farm
waste
 Speedy bio decomposition of the
stubbles
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Useful microbes and elements present in
soil can be saved from deterioration

Key Points
 This technology is a microbial based
strategy, generally available in capsule
form which contains decomposer fungi
strain, that helps to decompose paddy
straw at a faster rate than usual.
 The fungi helps to produce essential
enzymes required for decomposition.
Method of Preparation
 Prefer earthern or plastic pots with wide
diameter for this mixture preparation
 Always wear gloves while mixing the
ingredients in a mixture
 Take 150 gm jaggery, boil it in water and
remove dirt or impurities which came
out during boiling
 Cool the jaggery solution, further pour it
in 5 litre of water and add 50 gm gram
flour
 Take 4 capsules and stirred well in the
above mixture
 Put the earthern pot containing solution
in a hot place for fermentation in 5-7
days. It is necessary to mix the top layer
well in water
 After mixing it with water, this 25 litre
solution is enough to cover or degrade
the stubbles of 1 hectare of land.
Time to Decompose
 The above well prepared mixture was
sprayed on the stubble
 Usually, it takes approx. 20 days for
degradation process to be completed
 If watered paddy straw mixed with soil,
it takes 45 days to decompose.
Scientist of microbiology division claimed
this pusa decomposer technology as a profitable
deal as it converts farm waste in to compost and
it has no side effects as well as maintains
moisture in the field for a longer time.
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28. AGRICULTURAL EXTENSION

Agricultural Journalism - An Effective Tool for Rural
Development
Surkunta Kiran Reddy
Ph.D. Scholar, Department of Agricultural Extension, U.B.K.V, Pundibari-736165, West Bengal

Introduction
Agricultural journalism is an emerging
discipline and extension activities that offers
agriculture information to Indian farmers
and students. The agricultural journalism
was initiated at mid 19th century in India. It
is now gaining importance, particularly after
the establishment of agricultural universities
in India. Technical information needs to be
provided to the farmers at the right time and
in the right way to increase productivity. It is
very much a development reporting activity
in the context of agricultural development to
inform, educate and motivate farmers to
accept new ideas and agricultural practices in
order to increase production. Agricultural
journalism is a specific, focused and
systematic mode of writing for the people
engaged in farming as a business for their
subsistence. Agricultural journalist collects
the desired information and keeping in view
the specific needs of the farmers
disseminates it through various methods of
communication such as print, radio,
television and social media. Modern
journalism feeds five departments of mass
communication.
 Newspaper and periodicals,
 Radio,
 Television,
 Films and
 Advertising.

translate the technical terms in a simple
language.
Presentation of innovative ideas:
People understand new ideas which are
presented in a logical manner and it will help
them get the best return for their investment.
To the point and brief message:
Farmers are able to remember the information
given to them point wise and in brief, directing
towards advantages to be achieved. The message
should not be verbose.
Use of visuals: Visuals make the message
more interesting, catchy and more meaningful.
Increasing use of visuals in a message makes it
more intelligible and pleasing to the eyes.
Message which is Recent, Reliable, Realistic
and Relevant: Is highly acceptable to the farmers.

Principles of agricultural journalism
There are some principles of agricultural
journalism which have to be kept in mind so
that the information flows smoothly and
farmers are able to accept, evaluate, adopt
and adapt. Following are the tips for
agricultural journalists to make the
information intelligible to the farmer.

Important steps to be followed while
writing for farm families
Agricultural journalist should follow four
important steps which are based on research
findings for effective writing in the print media.
Planning: Think how to best achieve the
objective of the message.
Writing: After proper planning, an
agricultural journalist takes up the writing of the
message for the media.

Use of simple and plain language:
The agricultural journalist should
March, 2021

Need of agricultural journalism
The farmers are information hungry and
present public extension system is not able to
meet the demand of the farmers for information.
The farmer and extension worker ratio is
widening. On the other side, communication
tools development is enormous. Private extension
is also coming into picture. Today, journalism in
India has got lot of scope with media barons
opening new channels or newspapers or
publishing houses on a regular basis. The
competition is so rife that each channel or
newspaper tires to produce something exclusive,
which in turn has given the audience a great deal
of variety.
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Trimming: It has been observed that
many agricultural journalists tend to be
verbose. Pruning of writing is equally
important.
Checking and re-checking: We must
be economical in the use of words not in
giving information. The fewer words a
sentence have the more its intelligibility.

Common constraints identified for
the journalists™










Lack of training in journalistic skills
and therefore many lack the
inquiring mind required for good
reporting ™
Lack of specialization: technical
information is often difficult to
understand for a non‐ specialist and
if the journalist fails to understand
the issues, they are unable to
‗translate‘ or making it meaningful
for the benefit of their audiences ™
Lack of technical equipment: poor
recording
equipment,
poor
maintenance, no transport, no easy
access to Internet ™ Lack of
reliable/timely data, background
information
and
books
on
agricultural issues ™
Lack of agriculture networks to
support journalists as well as lack of
funding
support
to
communicate/promote agriculture
issues ™
Interviewees, particularly extension
workers, do not have access or are
not aware of good, trustworthy, up
to date information ™™



Lack
of
agricultural
information
available in local languages.

Conclusion
Farmers normally live in remote rural areas.
The information professionals must be very
visible to farmers in rural areas. Agricultural
information can be transferred to a large number
of farmers through the mass media and at a low
cost. Before that, government needs to literate
the farmers. Farmers need to be informed of what
is happening around them. It has been found that
when human beings are deprived of information
around them, they tend to become dehumanized
and completely ignorant of their environment. It,
therefore, means that for an individual person to
be able to function properly in his environment.
So government needs to take actions in a way that
the farmers get the information about new
technologies in their local language.
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29. PLANT PATHOLOGY

Soft Rot Disease in Vegetables
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Soft rot, caused by several types of
bacteria, but primarily subspecies and
pathovars of Erwiniacarotovora and E.
chrysanthemi, is a widespread and
destructive disease of fleshy fruits,
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vegetables, and ornamentals throughout the
world.
Soft rot losses may occur in the field, garden,
greenhouse, or after harvest during transit,
storage, or marketing. The bacteria chiefly attack
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succulent, tender tissues of storage organs
such as fleshy tubers, fruits, roots, bulbs,
corms, and rhizomes, as well as bud, stem,
petiole and leafstalk tissues.

Examples
 Potato Black leg:Erwiniacarotovora
sub species atroseptica
 Bacterial soft rot and Hollow stem of
Tomato:
Erwiniacaratovorapv.carotovora
 Bacterial Soft Rot of chilli:
Erwiniacarotovora
subsp.
carotovora
Symptoms
 The symptoms of soft rot are similar
on most plants.
 The disease starts on leaves, stems,
and underground parts as small,
water soaked, translucent spots
(lesions). These rapidly enlarge in
both diameter and depth.
 The host tissue softens and becomes
mushy or watery. Slimy masses of
bacteria
and
cellular
debris
frequently ooze out from cracks in
the tissues. Within 20 to 72 hours,
entire fleshy fruits, roots, tubers,
stems and rhizomes, bulbs, corms,
buds, leafstalks, and leaves may rot
and collapse, sometimes leaving
only the outer ―skin‖ intact.
 Decaying tissue, which may be
opaque, white, cream-colored, gray,
brown, or black frequently gives off
a characteristically putrid odor. The
odor is caused by secondary
invading bacteria that are growing in
the decomposing tissues.
 Potato seed tubers may rot in wet
soil. Shoots arising from infected
tubers become watery, wilt, and then
collapse, this potato disease is
commonly called blackleg.
 Blackleg is simply soft rot that
spreads from rotting seed pieces into
the stems of the new potato plants.
If the soil moisture level is lowered,
the base of the shoots may become
soft, brown to inky-blackand
shrivelled.
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The leaves on such shoots are dwarfed,
stiff, curled upward and are yellowish,
red, or bronzed. Affected shoots are also
stunted, more upright, and pale in color.
Such plants often die prematurely or
their yield is reduced.
The soft-rot bacteria invade the plant at
the crown; and the slimy decay
frequently extends deeply into the
underground parts, while the outer
tissues remain firm and apparently
healthy.

Etiology
Gram-ve, rod with rounded ends, motile with
1 to 6 peritrichous flagella and Single-celled rapidly multiply and spread-in water.
Disease Cycle
 PSI: Soft-rot bacteria overwinter in
infected fleshy tissues in storage, in the
field, garden or greenhouse, in the soil
(especially in the rhizosphere around the
roots
of
many
plants),
and
oncontaminated
tools,
equipment,
containers, and in certain insects.
 The bacteria enter primarily through
wounds
made
during
planting,
cultivating, harvesting, grading, packing,
through freezing injuries, insect and hail
wounds, growth cracks, and sunscald.
They may also follow other diseaseproducing organisms.
 After infection the bacteriamultiply
profusely in the intercellular spaces
where they produce enzymes that
dissolve
the
middlelamella,
the
compound that binds host cells together.
 Affected tissues disintegrate into a
mushy
mass
ofdisorganized
cells
surrounded by bacteria and their
enzymes. The cells lose water and their
contentsshrivel (plasmolyze). Finally,
parts of the cells are dissolved and cells
are invaded by bacteria.
 SSI: The bacteria are spread by direct
contact, hands, tools and farm
machinery, insects, running or splashing
water, contaminatedwater in washing
vats, clothing, and decayed bits of tissue.
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Epidemiology
 Rains,
poorly
drained
or
waterlogged
soils,
and
warmtemperaturesfavor infection in
the field, as does high humidity in
storage or transit.
 Free moisture on the surface of the
host is essential for bacterial
penetration.



Management
 Promptly and carefully destroy
infected plants and rotted bulbs,
corms, rhizomes, tubers, roots, or
other affected plant parts.
 Plant only disease-free planting
materials. Plant certified, blue tag
seed potatoes.





Do not plant in poorly drained, unfertile
soil. Avoid closeplanting, poor air
circulation,
overhead
irrigation,
overwatering (saturating the soil),
excessive nitrogenfertilization and too
much shade. In greenhouses and plant
beds, steam-sterilize the soil or use
sterile soil mixes.
Avoid wounding plants when cultivating,
digging, handling during and after
harvest, packing, and storing. Harvest
during dry weather.
Store only dry, sound, healthy, mature,
blemish-free plants, produce, and
storage organs in a clean, dry, wellventilated area at the recommended
temperature and humidity.
Use bactericides: Streptocyline (0.5 g) +
CoC (2.5 g) give at fruiting stage.

30. PLANT BREEDING AND GENETICS

Network Analysis and Applications
V. Manimozhi Selvi and S. Mohan
Sugarcane Research Station, TNAU, Sirugamani, Trichy - 639 115, Tamil Nadu

A rapidly developing aspect of biology is
systems or network biology. In this research
area, experimental data are utilized to
identify connections between genes and
these connections are used to place the genes
within networks that attempt to explain their
coordinate functionality. The structure of
biological networks has been suggested to
diminish stochastic noise and allow for
biological networks to accurately transmit
signals. This argument can be extended to
suggest that the network structure also
diminishes the consequence of individual
genetic polymorphisms. In eQTL or
transcript variation analysis, there are two
predominant applications of networks that
depend upon whether the eQTL information
is used to generate a network [the a
posteriori approach] or a predetermined
network is used to query the eQTL data (the a
priori approach).

A Priori Analysis of Previous
Networks using eQTLs
In the a priori approach, existing data
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are used to predict a network of genes that is
likely to show transcriptional correlation. Genes
within a metabolic pathway typically show
significant transcriptional correlation, which
allows the pathways to function as excellent
priori–defined networks. Another source of
transcriptionally correlated gene sets is genes
that
show
coordinate
development
or
environmental response. Finally, individual genes
can be input into defined databases to identify
other genes with which they show coregulation,
and these gene groups can be defined as a
network. Once a gene network is defined, the
expression level of single genes may be combined
into a single expression estimate for the entire
gene network, and this single value can be used
as a network expression trait for QTL analysis.
Alternatively, a mixed model analysis of variance
(ANOVA) approach can be applied to
simultaneously assess and partition the variance
in the individual genes and their representative
network.
The application of the a priori approach to
analyzing eQTL data identified network eQTLs
(pathway-specific trans-eQTL hotspots) that
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controlled all or a subset of 18 networks
involved in plant defense (e.g., glucosinolate
and flavonol biosynthesis). This analysis was
even able to show that a cis eQTL for the
known anthocyanin transcription factor
PAP1, but not other related transcription
factors, was located at the same position as a
phenolic-specific network eQTL. This result
suggests that it may be possible to use a
priori network approaches to link cause and
effect within eQTL datasets. The a priori
analysis of 18 defense networks also allowed
the classification of the major trans eQTL
hotspot in the Arabidopsis Bay × Sha
population as having some consequence on
the relation of salicylate and jasmonate
signaling, because pathways associated with
the two defenses showed opposite effects at
this
trans-eQTLhotspot.
Thus,
the
application of this approach can provide
biological hypotheses about what would
otherwise be amorphous
trans-eQTL
hotspots. There are some caveats that a
researcher must consider when initiating an
a priori analysis of eQTL data. These caveats
arise from two assumptions that are inherent
in the a priori approach. The first caveat is
that the gene network is in biological reality a
group of coregulated genes as measured by
the transcriptomics platform used. If the
genes do not fit this assumption, such as
genes involved in a translational network,
then at best very little will result from the
analysis and at worst the researcher may be
misled. As such, it is useful to incorporate
several different gene networks that provide
related queries.

A Posteriori Generation of Networks
from eQTL
Not all species have the required preexisting network or expression information
as required for optimal application of the a
priori network approach. Further, the a
priori approach is largely defined by
information
present
in
a
single
representative genotype and will have
difficulty in identifying unique genotypespecific networks. As a complementary
approach, it is possible to utilize eQTL data
to directly predict the presence of gene
networks, an a posteriori approach. This
approach has been successfully applied to
March, 2021

yeast, where eQTLs were largely integrated into a
genetic network, suggesting large-scale variation
in chromatin remodeling between the parental
genotypes. The a posteriori approach uses either
correlation of expression patterns within the
mapping population or colocalization of eQTL
positions to identify gene networks. The yeast
example extends this idea to the application of
hierarchical clustering to generate an a posteriori
network between the eQTLs, akin to a regulatory
network. A posteriori network generation can
then be used to identify novel networks and
search for potential regulatory cis eQTLs, which
provides the potential for simultaneous network
and regulator definition with this approach.
The a posteriori approach has been applied
to an Arabidopsis eQTL study using a set of 175
flowering time genes. These genes were known to
be involved in altering the transition to flowering,
but did not have fully characterized connections.
The study then utilized eQTL information to
define connections as well as regulatory hubs
within the flowering time network. This study
predicted numerous unknown interactions
underpinning flowering time and confirmed
known flowering time regulatory interactions,
highlighting the potential of the a posteriori
approach and eQTL analysis for network and
systems biology. The application of this approach
to a full-transcriptome eQTL analysis in plants
remains to be reported. It will be interesting to
see if this approach shows that natural genetic
variation alters the shape of common genetic
networks present in all members of the species or
if novel networks exist in the diverse individuals
within a species. The population sizes currently in
use for eQTL mapping in plants present a
potential complication to the genome-wide
application of the a posteriori approach. The
limited size of the populations means that there is
not sufficient recombination to accurately
partition trans hotspots to ensure that all the
transcripts are affected by the same genetic
polymorphism. The clustering of genetic and
phenotypic polymorphisms within the genome
could lead to inappropriately connecting two
gene networks that have genetically linked
polymorphisms rather than an actual mechanistic
connection. A possible solution would be the
incorporation
of
association
mapping
information that may provide more resolution to
separate trans-eQTL hotspots into more accurate
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gene networks. Alternatively, the analysis of
larger structured populations designed to
increase the level of recombination per line,
such as an advanced intercross design, may

provide the resolution necessary to begin
predicting whole-genome a posteriori networks
from eQTL datasets.

31. AGRIBUSINESS MANAGEMENT

Role of Chhattisgarh State Co-operative Dairy
Federation in Strengthening Milk Value Chain
Archit Kumar Nayak
Research Associate, Anand Agricultural University, Anand, Gujarat

Agriculturecoupled with animal husbandry
has been and remain to be the lifeline of Indian
economy.Livestock Sector is the most crucial
sector of the Indian economy contributing5.1
per centto total Gross value added during
2018-19. India's milk production in 2018-19
stands at around 187.7 million tons which is
around 20 per cent of world milk production
(Economic survey, GOI, 2021). The per capita
availability of milk stood at 407 grams per
day.The milk processing industry in India is
expected to expand at a compound annual
growth rate (CAGR) of 14.8 per cent between
FY 2018 and FY 2023, and will reach INR
2,458.7 billion in FY 2023 (Gandhi et.al 2020).
Chhattisgarh- primarily the rice bowl of
India is now trying very hard to earn a name
for itself in the dairying spectra by enhancing
milk production nearing levels achieved by
Gujarat. In the domain of dairy development it
is well known for its productive milch cattle.
People rear and breed cattle as a subsidiary
occupation Chhattisgarh State produces 1.5
million metric tons of milk annually (DAHD,
GoI 2018-19) and is expecting to reach 3.7
million metric tons (MMT) by 2022. The per
capita availability of milk in Chhattisgarh stood
at 157 grams per day during 2018-19, according
to data released by the Central Government.
According to World Health Organization
(WHO) a person should consume 299 grams of
milk every day and considering that stats,
Chhattisgarh has requirement of 75 lakh liters
of milk per day. The present milk collection in
Chhattisgarh is around 84,000 to 85,000 liters
per day. The collection could go up further to
around 1.50 lakh liters provided there is a
demand.With a view to augmenting livestock
and milk production,the Central government‘s
VOLUME NO. 17, ISSUE NO.06

Cabinet Committee on Economic Affairs
(CCEA), chaired by the Prime Minister
Narendra Modi has already included
Chhattisgarh besides two other states
Uttarakhand and Jharkhand under National
Dairy Plan –I (NDP –I) under which an
elaborate action plan will be prepared for the
establishment of 5,000 dairies in Chhattisgarh
during the next five years.
The Chhattisgarh State Cooperative Dairy
Federation is the largest Cooperative Dairy
Federations in Chhattisgarh, owned and
managed by milk producers of the State. The
Federation distributes its milk products under
the name ‗Devbhog‘. The State Dairy
Federation was formed in the year 2013 which
was previously known as Raipur Dudgh Sangh
(a part of MPCDF of undivided Madhya
Pradesh). There after its business was taken
over by Federation to set up two tiers system
and soon planning for three tire system based
on Anand Pattern. The dairy co-operatives are
effective channel for marketing of milk because
they provide fair returns and regular service.
They help in the effective marketing of the milk
as there is no gap and impediments in the
marketing of milk. CGCDF procures milkby
milk producers in over 999 Dairy Cooperative
Societies at village level, functioning under 28
District Chhattisgarh State.The co-operatives
provide money on monthly basis, so dairy
farmers gains a good amount of returns
monthly which can be utilized in other
productive activities. The quantity of milk
collected and distributed per day by
Chhattisgarh
State
Cooperative
Dairy
Federation from 2008 is presented in Table 1
shows that the milk procured by CGCDF
increased from 20.27 tons per day in 2008 to
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79.57tons per day in 2019 while distributed
103.07 tons per day of milk per day in 2019.
increased from 34.02 tons per day in 2008 to
Table 1: Average Milk collectionand distribution per day (In tons)
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Source: Statistics report, Chhattisgarh State Cooperative Dairy Federation Limited

Further, these co-operatives are the crucial
Table 2 which shows that the CGCDF disbursed
source of consistent income for the dairy
payments of 11944.50 lakhs in 2020 which has
farmers. The payments
disbursed by
consistently increased by 129.8 per cent from
Chhattisgarh
State
Cooperative
Dairy
2008.
Federation in the last 8 years is presented in
Table 2: Disbursed payments to milk producers (In Lakhs)
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Conclusion
The Chhattisgarh State Cooperative Dairy
Federation, the largest Cooperative Dairy
Federations in Chhattisgarh, owned and
managed by milk producers of the State has
quickly emerged as a popular channel of
marketing of milk in the state providing regular
source of income for the dairy farmers. Looking
at the vast possibilities of growth of dairy sector
in Chhattisgarh there is a strong need to
develop the processing infrastructure, quality,
market linkages, and professional assistance
and transport facilities etc. through effective
policy measures to ensure efficient milk
marketing,
better
remuneration
and
sustainable socio-economic development of
dairy farmers of Chhattisgarh.

32. AGRIBUSINESS MANAGEMENT

Trade Performance of Fish in India
Archit Kumar Nayak,
Research Associate, Anand Agricultural University, Anand, Gujarat

Fisheries sector has been asignificant
source for foreign revenues over a period of
time in the country. Although fishing has been
a primitive occupation in the coastal regions of
India, the recognition of that in the economic
front is largely due to exceptional achievement
in the export front. At present India is the
second largest producer of fish in the world
contributing about7.73 per cent of the global
fish production and 4 per cent of the global fish
trade (Kumar, 2020). The fish production in
2018-19was recorded 13.57million tons with a
contribution of 4.17 million tons from marine
sector and 9.58 million tons from inland
sector.In 2018, 67 million tons of fish were
traded internationally, equating to almost 38
per cent of all fish caught or farmed worldwide.
The export of marine products increased from
0.296 MMT in 1995-96 to 1.329 MMT in 201920 registering an annual growth rate of 6.82
per cent (APEDA, 2020). In terms of value,
export increased to Rs.47618 crore in 2019- 20
from Rs.3501.11 crore in 1995-96 showing an
annual growth rate of 11.90 per cent. The rapid
increase in the growth of marine/ seafood
exports has been mainly due to boom in
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brackish water aquaculture.
The fisheries sector has been significantly
contributing to national earnings through its
considerable share in India‘s agricultural
exports. The share of agricultural exports in
country‘s total exports was 11.90 per cent in
2018-19 whereas the share of fisheries exports
in agricultural exports remained 17.34 per cent
and fisheries share in the country‘s total export
remained 2.06 per cent (MOA&FW, MPEDA
website).The exports target more than 120
countries with considerable commodities
diversification. Some of the varieties of fish so
far catering to the poor and upend domestic
markets — most importantly seer fishes, ribbon
fishes, snappers, groupers, cephalopods,
pomfrets — have now begun to be exported in
large quantities (Salim et.al. 2015).
Although being a heavy export earner the
Indian fisheries sector is facing numerous
hurdles on account of economic, institutional
and technological limitations, trade restrictions
and lack of marketing network. The seafood
industry is transforming itself to process more
ready-to-cook and ready-to-eat food in
convenient packs. Indian seafood industry
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largely remains a supplier of raw materials to
the pre-processors in foreign countries and 90
per cent of it goes in bulk packs, which is the
prime reason for lower unit value realization.

of fish and fish products exported in 201819are Japan, USA, European Union, China,
South East Asia, Middle East.In value terms,
India earns its maximum foreign revenue from
USA (35 %) followed by South East Asia (23 %)
and European Union (14%) which accounts for
72 per cent of the total earnings from marine
products.
Figure
1.

Market Wise Export
The market wise export of marine product in
both quantity and value terms are shown in
Figure 1. The six main markets whichtogether
accounted for 91 per cent of the total quantity
Market wise export quantity and value of marine product export in 2018-19
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product export value. In terms of item wise
Item Wise Export
quantity of marine products export, the highest
There are six major marine products
share was of frozen shrimp (68 per cent)
exported from India as revealed in figure 2. The
followed by frozen fin fish, frozen squid, dried
data on quantity-wise export of marine
items, frozen cuttlefish, chilled items, live
products reveals that the frozen shrimp and
items.In context of item wise value of marine
frozen fin fish put together is around 68.44 per
products exports, frozen fin fish accounted for
cent out of total export quantity during 201811 per cent followed by frozen squid, frozen
19.The frozen shrimp is the major export item
cuttle fish and dried items.
accounting to the 68 per cent of total marine
Figure 2: Item-wise export quantity and value of marine product export in 2018-19
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Conclusion
Fish and fishery products play a prominent
role contributing significantly to the success of
India‘s export effort. They have become one of
the major foreign exchange earners in the
agricultural and allied sector of India in recent
years. As the global seafood industry is
undergoing
structural
changes
towards
processed and ready to cook fish products,
more attention may be given for product and
market diversification in exports with
improved infrastructure, trained human
resources and support facilities to move up the
value chain and meet international standards.
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33. PLANT PATHOLOGY

Post-Harvest Diseases of Fruits and Vegetables and its
Management
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Post-harvest
pathology
or
market
pathology is the science of protection practices
of harvested agricultural and horticultural
products during the process of harvesting,
packaging, transporting processing, sorting and
distribution.
In
1957,
Stakman
and
Harrarclassified the post-harvest disease into
two groups namely diseases of perishables
(such as fruits, vegetables, rhizomes and
tubers) and diseases of durables (such as cereal
grains, oilseed and grain legumes). The
harvested products may get infected on the way
to storage or to market or even before their
final consumption. The plant parts may get
infected in the field, but expression of disease
symptoms may take at any stage before final
consumption. The post-harvest pathogen can
also be classified into two types: field
pathogens (Alternaria spp., Fusarium spp.,
Cladosporium
spp.,
Verticillium
spp.,
Helminthosporium spp. and Colletotrichum
spp. etc) and storage pathogens (Aspergillus
spp., Penicillium spp., Absidia spp. and Mucor
spp.). Alternaria spp. causes blackrot of
VOLUME NO. 17, ISSUE NO.06

orange, rot of sweet potato, purple blotch of
onion, alternaria rot of cabbage, tuber rot of
potato etc. Botrytis spp.is responsible for ―grey
mold rots‖ of pear, apple, citrus, onion and
tomato. Fusarium spp. (pink or yellow mould)
is causal organism of, brownrot of lemon
orange etc. Penicillium spp. causes spots, full of
tuft of spores on fruits and vegetables. Most
common diseases caused by Sclerotinia spp.
are cottony rot of lemon, watery rot of bean
pods,
cucurbits
etc
in
the
storage
condition.Some
bacteria
like
Erwinia
carotovora, E. chrysanthemi, Pseudomonas
spp.and Xanthomonas spp. are responsible for
soft rot of vegetablessuch asonion, carrot and
potato and fruits in the storage condition.
Detection of such pathogens can be carried
out by different methods based on conventional
and molecular and immunodiagnostic aspects.
Production and liberation of spores can be
found
on
the
diseased
seed
under
stereomicroscope after immersion in water or
NaCl (20%). 2 or 3 layers of moistened blotting
are placed in sterilized petri-plates can be used
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to develop fungal colonies present in the seeds
and examining the characteristics of the fungal
colony the fungi can be detected. Fungal
pathogens in the infected vegetables flowers
fruits may be detected by plating the diseased
tissue in different semi selective and selective
medium. In case of pathogens causing downy
mildew diseases, the infected seed are sown in
the controlled condition to detect the pathogen.
Loose smut infected wheat seeds are stained in
trypan blue after NaOH (5%) (Khanzada et al.,
1980). By examining the volatile and odour
from the infected cereal grains like wheat and
maize by an electrical nose may be considered
as a rapid rest. In the year 1998, Wiwart and
Korona used a machine called Multi ScanR
4.01, which produced a colour image analysis
and a MX Exel to determine the colonization by
the fungal pathogen. Later in 2002, Dowel and
his co- workersdeveloped a high-speed optical
sorter for rapid removal of infected bunted
kernel seeds at the rate of 8800kg/h.Bacteria
causing rotting to the post-harvest vegetables
can be detected by platting the extract of the
sample in King‘s B agar medium and
fluorescent colonies are noticed if the product
is infected by bacteria like Pseudomonas spp.
In case of Erwinia spp. infecting pear and
apple Rapid Diagnosis medium (Merck) was
demonstrated by using BIOLOG of bacterial
genome and the fatty acid profile methods. The
Growing on test was reported as an effective
method of detectionof some bacterial
pathogens like Xanthomonas spp. Isozyme
profiling of esterase (EST) and super oxide
dismutase (SOD) has been consideredby
Malandri and Samson (1998) a reliable basis
for the identification of Pseudomonas spp. for
the living bacterial cells dilution plating test is
carried out and estimation of living cells are
done by observing colony forming units formed
in various dilution of infected extract.Viruses
infecting or residing in the postharvest
materials can be detected by the sensitive and
rapid techniques by using nucleic acid based
and immunological techniques like ELISA, seed
immunoblot assay (SIBA)and by using
polyclonal antibodies.
A perfect combination of long term and
short- term management strategies to check
the pathogens may reduce the financial losses
due to the post-harvest decay. The most
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desirable strategy to control the pathogen are
to produce resistant cultivar and incorporation
the disease resistance gene which employ
physical and chemical elicitors of resistance in
the
susceptible
cultivars
by
genetic
engineering. Effective chemical treatments that
are presently used are thiabendazole, dicloran
and imazalil fungicides. Several bio control
agentssuch as Trichoderma spp. are mainly
used for fruit crops. For instance, Bacillus
subtiliswas developed to control peach brown
rotdisease. Recently 254 nm UV-C irradiation
is used to protect fruits ofpeach from brown
rot. Use of Gamma radiation is under research
work by scientists to extend the shelf life and
storage life and control decay of fresh fruits.
Manipulation and change in the temperature
reduce the post-harvest decay as fruit rot fungi
generally use to grow at 20-25 °C. Alteration in
Oxygen and Carbon di oxide above 5%
produces adverse condition for the respiration
of microbes. Maintenance of good sanitation in
packaging areas reduces the chances of decay
of fruits and vegetables. Condition of fruits and
vegetables at harvest time is a determining
factor that how long the crop can be stored
safely. For example, slightly immature apple is
less prone to decay than fully mature apple in
storage condition.A level of 50-100 ppm of
active chlorine readily kill microorganism in
dump tanks and flumes. Proper air distribution
by hydro cooling, with cold water drenches,
forced air cooling though stacks and packaging
with ice help in reducing post-harvest decay
during transportation of the harvested
products.
As greater losses occur in developing
counties due to mismanagement in storage,
handling and transportation, it is estimated
that about 25% of all perishable food crops
harvested and 10% of the durable commodities
are gone through losses between harvest and
consumption.Thus, the lossesincurred due to
the post-harvest diseases may be higher than
the economic gains achieved by the farmers.
So, there is a very imperative need to gather
information and research on the microbial
pathogens involved in various post-harvest
diseases,
conditions
favouring
disease
development and method of developing
effective system of disease management.
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