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1. PLANT PATHOLOGY

Downy Mildews of Maize and their Management
Muttanna Revadi
Senior Research fellow, Indian Institute of Horticultural Research, B’lore-560089

Introduction

Downy mildews of maize

Among all the cereals, maize is unique in its
susceptibility to graminaceous downy mildews.
The term downy mildew (DM) can be used for
both disease and fungi. The definition of downy
mildew is white, gray or brown, downy growth of
sporangiophores and sporangia on the lower
surface of the infected leaves. The meaning of
downy is powdery growth and sporangiophore is
main criteria for delimitation of genera.Asexual
phase is sporangiophore and conidia and
oospores are sexual spores. Oospores are toughwalled and long-lived, and provide both a
perennating stage for the pathogen and a
mechanism for long-distance transport.
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Worldwide, there are ten downy mildew
pathogens known to infect maize. However, a few
of them are known to occur in India (Carson,
1999).
Sorghum
downy
mildew:
Peronosclerospora sorghi:
Symptoms: Normally, three or four leaves
develop the chlorotic downy growth type of
symptoms.
Subsequent
leaves
show
progressively more of a complete bleaching of the
leaf tissue, as the infected bleached leaves mature
they become necrotic and the interveinal tissues
disintegrate and leaving the vascular bundles
loosely connected to give the typical shredded
leaf symptom. Twenty-eight species of
Gramineae family are act as collateral hosts for
4
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all DM pathogens.
Rajasthan
downy
mildew:
Peronosclerospora heteropogoni: It first
reported from northern India in 1968 at Regional
Research Station, Vallabh Nagar, Udaipur in
Rajasthan. Symptoms:On infected leaves, yellow
stripes at the base also extend up to upper green
portion. In some cases leaves tend to become
yellow in colour, erect and closer in position on
the stem. No oospore formation by P.
heteropogoni has been observed on any maize.
Oospores are formed in heteropogon grass
Brown
stripe
downy
mildew:
Sclerophthora rayssiae var. zeae: Symptoms:
Initially, lesions develop on the leaves as narrow,
chlorotic or yellowish stripes, 3-7 mm wide; they
have well-defined margins and are delimited by
the veins. The stripes later become reddish to
purple. Lateral development of lesions causes
severe striping and blotching.
Crazy top: Sclerophthora macrospore:
Symptoms:Generally, excessive tillering, rolling,
and twisting of the upper leaves appear first. The
most characteristic symptom is the partial or
complete proliferation of the tassel, which
continues until the tassel resembles a mass of
leafy structures. These modified, leaf like
inflorescences are described as crazy top.
Philippine
downy
mildew:
Peronosclerospora
philippinensis:
Symptoms:Systemic symptoms may appear in
the first true leaf as complete chlorosis or
chlorotic stripes 9 days after planting. In general,
infected leaves have long, chlorotic streaks with
a downy growth of conidia and conidiophores.
Sugarcane
downy
mildew:
Symptoms:Symptoms of systemic infection are
pale yellow to white stripes or streaks at the bases
of the third to sixth oldest leaves. Several streaks
may form in each leaf and may extend the length
of the leaf.

Java downy mildew: Peronosclerospora
maydis: Symptoms:White to yellow streaks,
which become necrotic and brown, are
characteristic leaf symptoms. Infected plants
may be stunted and sterile and often lodge.
Downy growth on the chlorotic streaks is
common. Plants more than 4 weeks old are
highly resistant to infection.
Graminicola
downy
mildew:
Sclerospora graminicola: Symptoms: Include
grayish blotching and mottling of leaves with a
white, arachnoid to downy growth that develops
on discolored areas, chlorotic streaking or
striping, and stunting.
Spontaneum
downy
mildew:
Peronosclerospora spontanea: In about 1920,
Spontaneum downy mildew was reported to be
serious on corn in the Visayan Islands of the
Philippines. During recent years, it has been rare
on com in the Philippines and has not been
reported elsewhere on com except in Thailand.
Leaf
splitting
downy
mildew:P.
miscanth and it found only in glass house

Integrated management
Deep ploughing of soil, roughing of systemically
infected plants, removal & burning of alternate
hosts, crop rotation, use of resistant varieties,
seed treatment with metalaxyl @ 2 g a.i/kg seeds
and foliar spray of mancozeb (2 g a.i/lit)

Conclusion
Among ten downy mildew diseases, sorghum
downy mildew is widely spread throughout the
world and having narrow host range. Hence,
integrated management practices should be
follow for effective management of diseases.

Refernces
Carson, M. L. (1999), Compendium of corn
diseases. 3rd Edition. APS Press, St. Paul, M. N,
pp. 25-26.

2. PLANT PATHOLOGY

Plant Disease Resistance Genes
Muttanna Revadi
Senior research fellow, Indian Institute of Horticultural Research, B’lore-560089

been the classic genetic work of Flor according to
whicha single disease resistance gene (R) in the

Introduction
The basis for the plant recognition system has
VOLUME NO. 15, ISSUE NO.9
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host plant recognizes the biotype of the pathogen
having the corresponding complementary
avirulent gene (Avr). The outcome of the
interaction between the R and Avr gene
components is either resistance or susceptibility
of a disease.

domain is the lucine- reach repeats (LRR) it
represents the components having an important
role for recognition specificity and these domains
are present in the majority of R proteins. The
subclasses of NBS-LRR protein can be
differentiated on the basis of their aminoterminal sequence. One contains the TIR domain
with homology to factor natural resistance Toll
interleukin receptor (TIR)-like genes, and the
other subclass contains a putative structure
coiled coil (CC). The Some R genes will also has
some other conserved structural motifs like
serine or threonine Kinase, leucine zipper,
transmembrane domain etc.
Major classes of R proteins: Based on
their amino acid motif organization and their
membrane spanning domains there are eight
groups.

Resistance genes
Resistance genes or R-genes are genes in plant
genomes that convey plant disease resistance
against pathogens by producing R proteins. R
genes are presumed to enable plants to detect
Avr gene specified pathogen molecules, initiate
signal transduction to activate defenses and have
capacity to evolve new R gene specificity rapidly
(Gururani et al., 2004).

Properties of R genes:
It follows gene-for-gene hypothesis, Co-evolve
with avr-genes, dominantly inherited but now
the evidences are available for recessive
resistance, highly polymorphic, majority of them
code for specific receptors, code for proteins,
enzymes, antimicrobial compounds, Specific for
race/ races of pathogen and subjected to
evolution
R genes code for: Enzymes that inactivate
toxins, enzymes that signal the initiation of the
defence responses, membrane receptor proteins
and proteins that interact with other proteins
Possible models by R gene mediated
resistance: 1)Direct recognition (Gene for Gene
hypothesis) 2) Indirect recognition (Guard
hypothesis):

Photo 1. Classes of plant R genes

R-gene action

Plant pathogens and interacting R-genes

It is believed that the elicitor molecule produced
by an avr gene of the pathogen is recognized by a
specific plant receptor encoded by an R gene.
Following recognition of the elicitor by the
receptor molecule, one or more kinase enzymes
may become activated, which then amplify the
signal by phosphorylating, and thereby
energizing, other kinases and other enzymes.
This leads to a cascade of biochemical reactions
that, in ways that are still unclear, result in the
hypersensitive response and, thereby, localized
host resistance at the point of attack by the
pathogen. Of course, in many cases, the
hypersensitive response is followed by the
development of various levels of systemic
acquired resistance (SAR), which is expressed in
the vicinity of attack as well as in distant parts of

Rgene
Pto

Pathogen

Host

Pseudomonas syringae
pv. tomato
Xanthomonas oryzae pv.
oryzae
Magnoporthe grisea
Melamspora lini
TMV

Tomato

Avrgene
avrPto

Rice

all races Xa21

Rice
Linseed
Tomato

Avr-Pita
AyrL
-

Pi-ta
L
N

Structure and function of R genes:
The majority of R genes encode for proteins with
specific domains. Most of them contain a
conservative nucleotide- binding site (NBS)
which is crucial to the binding of ATP or GTP and
it also involves in ATP hydrolysis. The second key
VOLUME NO. 15, ISSUE NO.9
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the plant.

their genomic location upon activation of their
transposase, causing transposition of the
element. If the activated transposon inserts
inside the coding or regulatory sequence of a
gene, disruption of the reading frame can lead to
a loss of gene function.
Applications
of
R
genes:Recent
molecular research on R proteins and
downstream signal transduction network has
provided exciting insights, which will enhance
the use of R genes for effective control of
diseases. R genes are being used both in
conventional and non conventional breeding
programmes, with varying degrees of success.

Isolation and cloning of resistance genes:
Map based cloningand transposon tagging is
being used for cloning disease resistance genes,
where gene product is not known. PCR method is
also used for isolation when the gene product is
known wherein the primers designed for
conserved regions of R genes are being used for
isolation and cloning.
Map- based cloning: Map-based cloning
is an iterative forward genetic approach that
identifies the underlying genetic cause of a
mutant phenotype. The major strength of this
approach is the ability to tap into a nearly
unlimited resource of natural and induced
genetic variation without prior assumptions or
knowledge of specific genes. Map-based
positional cloning of genes of interest can be
pursued using one of three approaches:
chromosome walking, jumping and chromosome
landing.
Transposon tagging: Another powerful
method to cloning genes and understanding gene
function with mutants is the use of transposons
in a technique called transposon-tagging. As we
know that, transposable elements can change

Conclusion:

With the onset of recent genomic,
bioinformatics
and
molecular
biology
techniques, it is quite possible to tame the Rgenes for efficiently controlling the plant
diseases caused by pathogens.

References:
Gururani, M. A., Venkatesh, J., Upadhyaya, C. P.,
Nookaraju, A., Pandey, S. K. and Park, S. W.,
(2012), Plant disease resistance genes: Current
status and future directions, Phy. Mol. Pl.
Path.,78: 51-65.

3. SOIL SCIENCE AND AGRICULTURE CHEMISTRY

Interaction of Zinc and Boron on Nutrient Content
(NPK) and Plant Growth
Altaf Kuntoji., and 2Kiran S.K.

1

DepartmentoOf Soil Science and Agricultural Chemistry, University of Agriculture Sciences GKVK,
Bengaluru-65.

Interaction between nutrients in crop plants
occurs when the supply of one nutrient affects
the absorption, distribution and function or
utilization of other nutrients. Thus, depending
on nutrient supply, interactions between
nutrients can either induce deficiencies or
toxicities and can modify growth response.
Interactions in plants and growth. Additionally
where nutrient supply is neither deficient nor
toxic
for
plant
growth.
Among
the
micronutrients, zinc (Zn) deﬁciency is one of the
most widespread nutritional constraints for crop
production in highly weathered acid soils and in
calcareous soils. On the other hand, boron (B)
VOLUME NO. 15, ISSUE NO.9

toxicity is a common problem in many plants
grown in arid and semiarid regions where soils
are usually alkaline and irrigated with water high
in B.
Hosseini et al, (2007) showed that applied
Zn signiﬁcantly increased plant height and dry
matter yield (DMY) of corn. Source of Zn did not
signiﬁcantly affect growth or nutrient
concentration. High levels of B decreased plant
height and DMY. There was a signiﬁcant B×Zn
interaction on plant growth and tissue nutrient
concentration which were rate dependent. In
general, the effect of B × Zn interaction was
antagonistic on nutrient concentration and
7
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synergistic on growth.
Rajaiea et al, (2009) reported that Zn
treatments reduced B accumulation and the
associated inhibitory effect on plant growth.
Increased B level in soils enhanced the
concentration of B in plant shoots to a greater
extent in the absence of applied Zn. The
effectiveness of Zn for the reduction of B
accumulation and toxicity decreased as the level
of applied B was increased. The best plant
production was achieved when 2.5 and 10 µg g-1
soil of B and Zn were applied simultaneously.
While B application increased nutrients
accumulation in plant shoot, the role of Zn was a
dilution effect or antagonistic relationship.
Farshid Aref, (2011) stated that the
application of B at low Zn levels had no
significant effect on the NPK concentrations in
the grain, but at high Zn levels, increased NPK
concentrations in the grain. Therefore, a high Zn
content in the soil helped increasing the N, and K
concentrations and P uptake in the grain by B
application; that is, at high Zn levels, there was a
synergism between B, N, P and K.
Dash. et al, (2015) showed that combined
application of all the nutrients increased nutrient
accumulation and uptake. Omission of N, P, K or
N&P from the fertilizer schedule decreased the N,
P and K uptake by 40.7 – 50.5, 13.9 - 20.4 and
33.0- 46.9% respectively. Among the micro and
secondary nutrients, deletion of B greatly affect
the N, P and K uptake as compared to Zn and S.
Integrated use of N, P and K with S, B and Zn
recorded highest grain yield response (37.23 kg
grain per kg of the fertilizer applied). It was
reduced by 44-49 % in absence of P or K and by
8% in absence of B, Zn, S.
Conclusion: There is a significant B and Zn

interaction on plant growth and tissue nutrient
concentration which were rate dependent. In
general, the effect is antagonistic in nature on
nutrient concentration and synergistic on plant
growth.The effectiveness of zinc for the reduction
of boron accumulation and toxicity decreased as
the level of applied boron was increased. In a
comparison of zinc deficient and Zn-treated
soils, plant root and shoot analysis for boron
indicated an increased transport of boron in the
absence of zinc.

References
Dash, A.K., Singh, H.K., Mahakud, T.,
Pradhan K.C., and Jena*D., 2015,

Interaction Effect of Nitrogen, Phosphorus,
Potassium with Sulphur, Boron and Zinc on
Yield and Nutrient Uptake by Rice Under Rice
- Rice Cropping System in Inceptisol of
Coastal Odisha. International Research
Journal of Agricultural Science and Soil
Science(ISSN: 2251-0044) Vol. 5(1) pp. 14-21.
Farshid Aref., 2011, The effect of boron and zinc
application on concentration and uptake of
nitrogen, phosphorous and potassium in corn
grain. Indian Journal of Science and Technology
.Vol. 4 No. 7 ISSN: 0974- 6846.
Hosseini, S. M., Maftoun, M., Karimian, N.,
Ronaghi, A., and Emam,Y.,2007, Effect of
Zinc×Boron Interaction on Plant Growth and
Tissue Nutrient Concentration of Corn Journal
of Plant Nutrition., 30: 773–781.
Rajaiea, M., Ejraieb, A.K., Owliaiec, H.R.,
Tavakolid A.R.,2009, Effect of zinc and boron
interaction on growth and mineral composition
of lemon seedlings in a calcareous soil.
International Journal of Plant Production. 3(1):
39-50

4. HORTICULTURE

Biofertilizers: Characteristics and its Application in
Crop Sustainability
C. S. Karthik*and Souvick Banik**
*Ph.D.

and

**PG

Scholar, Bidhan Chandra KrishiViswavidyalaya, West Bengal, India

Biofertilizers
are
normally
defined
as
preparations containing living cells or latent cells
of efficient strains of microorganisms (bacteria
or fungal) that help crop plants in uptake of
nutrients by their interactions in the rhizosphere
VOLUME NO. 15, ISSUE NO.9

which on application through seed or soil. To
ensure a good quality biofertilizer, a formulation
should possess following traits.
•
8

The product must be carrier based or liquid
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•

•

•
•

•

formulation, capable of holding very high
population of specific micro-organisms for
sizeable period of time.
In case of carrier based formulations the
product should have 30-50% of moisture
throughout the shelf life period to sustain
microbial population.
For carrier based formulations the microbial
population should be in the range of 107 to
109 cells/gm of moist product. In case of
liquid formulations the cell load should be in
the range of 1x108 to 1x1010 during the entire
period of shelf life.
It should be free from other contaminating
microorganisms.
The microbial strain present in the product
should be able to produce adequate
nodulation in case of Rhizobium, be able to
fix at least 10-15 mg of N/gm of carbon
source used in case of free living N2 fixers
and be capable of solubilizing significant
quantity of fixed soil P.
It should have sufficient shelf life (minimum
6 months for carrier based and 12 months for
liquid).

3.

Method of application:
Biofertilizers can be applied to different crops
and plants by three different ways:
1. Seed treatment: Suspend 200 gm each of
nitrogen fixing and PSB in 300-400 ml of
water and mix thoroughly. Pour this slurry
on 10 to 12 kg of seed and mix by hands, till
all the seeds are uniformly coated. Dry the
treated seeds in shade and sow immediately.
For acidic and alkaline soils, it is always
advisable to use 1 kg of slacked lime or
gypsum powder respectively for coating the
wet bio fertilizer treated seeds.
2. Seedling root dip treatment: Suspend 1
to 2 kg each of nitrogen fixing
(Azotobacter/Azospirillum) and PSB into
just sufficient quantity of water (5-10 lit
depending upon the quantity of seedlings
required to be planted in one acre). Dip the
roots of seedlings in this suspension for 2030 min before transplanting. In case of
paddy make a sufficient size bed (2mt x
1.5mt x 0.15mt) in the field, fill it with 5 cm
of water and suspend 2 kg each of
Azospirillum and PSB and mix thoroughly.
VOLUME NO. 15, ISSUE NO.9

Now dip the roots of seedlings in this bed for
8-12 hours (overnight) and then transplant.
Soil treatment: For soil treatment
depending upon the total number of plants
per
acre
2-4
kg
of
Azotobacter/Azospirillumand 2-4 kg of PSB
are required for one acre. Mix two types of
bio fertilizer in 2-4 litres of water separately
and sprinkle this suspension on two separate
heaps of 50-100 kg of compost. Mix the two
heaps separately and leave for incubation
overnight. After 12 hours, mix the two heaps
together. For acidic soils mix 25 kg lime with
this mixture. In plantation crops apply this
mixture at the root zones by dibbling. In
some field crops the mixture is broadcast
evenly in the moist field and mixed with soil
just before sowing. In sugarcane the bio
fertilizer manure is to be applied in furrows
near the root zone, after 30-40 days of
planting and covered with soil. In potato, it
is to be applied after 20 days of planting or
at the time of earthing-up operations. In case
of sugarcane and potato, if setts/ tubers are
not treated with plant protection chemicals
then bio fertilizer compost mixture can be
applied in furrows immediately before
planting.

A key to biofertilizer use
For Crops
Pulse crops like moong,
urad, arhar, cowpea, lentil,
pea, bengal gram, all
beans, ground nut,
soybean, leucern,
berseem and other legume
crops.
All nonlegume crops like
wheat, seedsown upland
paddy, barley, maize,
cotton, sorghum, bhindi,
mustard, sunflower, niger
etc. and other non-legume
crops taken by direct seed
sowing.
3. Jute

9

Biofertilizers
recommended & Doses
Rhizobium 200 gms + PSB
200 gm for every 10 kg of
seed as seed treatment.

Azotobacter200 gms +
PSB 200 gms for every 10
kg of seed as seed
treatment.

Azospirillum200 gms +
PSB 200 gms for every 10
kg of seed as seed
treatment.
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Biofertilizers
recommended & Doses

For Crops
4. Vegetables like tomato,
brinjal, chilli, cauliflower,
cabbage etc. and other
transplanted crops.

Azotobacter1kg + PSB 1
kg for one acre as seeding
root dip method.

5. Lowland transplanted
paddy.

Azospirillum2 kg + PSB 2
kg for one acre as seedling
root dip for 8 -12 hours.
Azotobacteror Azospirillum4
kg + PSB 4 kg/acre mixed
with 100 - 200 kg compost
and applied in soil.
2 - 3 kg
Azotobacter/Azospirillum+
2-3 kg PSB mixed with 200
kg Compost for one acre
and applied as soil

6. Potato, ginger,
colocassia, turmeric and
jhum paddy.
7. Standing plantation
crops like tea, coffee,
rubber, mulberry and fruit
trees.

For Crops

Biofertilizers
recommended & Doses
treatment. This treatment is
to be done 2 to 3 times a
year with a gap of 4- 6
months

8. Sugarcane

5 kg Acetobactermixed in
sufficient water for setts
dipping treatment

Reference
Reddy Parvatha, P. 2008. A Textbook on Organic
Farming for Sustainable Horticulture: Principles
and Practices. Scientific Publishers, India.

5. SEED TECHNOLOGY

Quality Seed Production: Requirement
for Indian Agriculture
Aditi Eliza Tirkey1 and GirishTantuway1
1Research

Scholar, Dept. of Genetics and Plant Breeding, Institute of Agricultural Sciences, Banaras
Hindu University, Varanasi-221005

involvement in international seed related
organizations.
Fulfilling food demands of the country needs
strong agriculture sector. Success of food
production also depends on supply of quality
seeds to the farmers. Seed is the most important
input in crop production since it carries the
genetic potential of the variety and determines
the ultimate productivity along with other
inputs. The other inputs helps to exploit
maximum genetic potential of the seed therefore
seed is always be the basic prerequisite of food
security scheme. Quality seeds are reported to
increase the productivity by 15-20% thereby
improving income, employment and livelihood.

Introduction
Population of India is more than 1.3 billion and
is increasing exponentially at the rate of 1.2% per
year. The basic requirement of a person is food.
Food demand in India is expected to increase
significantly in the coming decades owing to
large population and income increases,
expanding urbanization, and dietary changes.
Simultaneously, India’s food self-sufficiency is
expected to face significant challenges due to
decreasing rates of agricultural productivity
growth and climate change. Besides instability of
weather conditions other constraints preventing
good performance of the seed sector are: use of
appropriate varieties and variety development,
unavailability of quality seeds, erosion of plant
genetic resources, inadequate seed security
stocks, national seed policies are institutional
rather than farmer based, lack of a clear seed
strategy, inefficient extension services, deficient
marketing policies, limited collaboration within
the seed sector and between countries, limited
VOLUME NO. 15, ISSUE NO.9

Quality seeds in India
In India quality of seed is legally controlled by
Seeds Act, 1966. According to this all seed of
notified variety sold to farmers must meet the
minimum standard of germination and genetic
and physical purity. Seed producers take many
10
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steps to protect genetic integrity to provide
quality seed by properly identifying and labelling
plants and fields, planting seeds on clean land
which has not been used to grow the same crop
in the recent past, removing rogue plants,
employing physical isolation to prevent
unwanted pollination. Quality seed as defined by
Singh, 2011 is seed of popular or released
varieties produced by scientific methods. Criteria
for quality seed are that a seed should have high
germination, vigour & viability, genetic &
physical purity, good seed health and low
moisture.

because of factors like developmental variation,
mechanical mixtures, mutations, natural
crossing, genetic drift, minor genetic variation,
selective influence of diseases, techniques of the
breeder, breakdown of male sterility, improper /
defective seed certification system also ensuring
all handling and conveyance equipment and
storage facilities are completely free of
contamination is unmanageable as a result,
commercial planting seed is rarely 100% pure.

Maintenance of genetic purity
Genetic purity of agricultural crop propagated by
seed begins with the purity of the seed planted so
maintenance of genetic purity is important. It
can be achieved by control of seed source,
production of quality seed, field inspection and
approval of the crop at critical stages for
verification of genetic purity, detection of
mixtures, weeds and seed borne diseases,
precision in post-production testing of seed
quality by growing of samples with authentic
stocks or grow-out test, seed quality
enhancement and packaging and storage to
retain seed quality. Cultivar/ hybrid is only as
clean as the parent used in the production,
therefore maintaining genetic purity at all stages
of seed production from nucleus seed to breeders
seed is important.

Seed Testing
Seed testing of samples was made obligatory
under the Seed Act, 1996 for the purpose of
certification and for law enforcement. Seed
testing includes moisture test, germination test,
vigour and viability test and purity test which
include physical purity and genetic purity.
Among these test genetic purity is very essential
because the real worth of seed is realized only if
genetically pure seeds promised to farmers is
made available.

Genetic Purity
Genetic purity refers to the percentage of
contamination by seeds or genetic material of
other varieties or species. Genetic purity
standards have been established by state seed
laws and seed certification agencies to assure
growers that the seed they buy is of good quality
and standards. In general, the genetic purity of
the seed planted must equal or exceed the final
product purity standard required as purity
generally decreases with each subsequent
generation of propagation. In India four classes
of seeds are there: nucleus seed, breeder’s seed,
foundation seed and certified seed. Of these
nucleus and breeders seed are in breeder’s
domain and the other two are in seed production
domain. Seed chain starts from nucleus seed and
then goes on to breeder’s seed whereof it is
commercially produced in the form of
foundation seed and certified seed hence 100%
genetic purity is required for nucleus seed and
breeder’s seed while genetic purity of 99.5 % and
98% respectively for foundation seed and
certified seed is required. It is virtually
impossible to assure that no off-type plants or
pollen is present in the seed production field
VOLUME NO. 15, ISSUE NO.9

Genetic purity testing
Genetic purity can be tested by morphological
methods (Grow out test), chemical methods
(phenol test, modified phenol test, potassium
hydroxide test, sodium hydroxide test),
biochemical methods (electrophoresis of
proteins/enzymes) and by using molecular
markers.

Seed Commercialization
One cannot deny the fact that good quality seed
earn more price than the relatively lower quality
seed. Seed commercialization is the process of
delivering high quality seed to the market place
so farmers will have the best possible chance of
consistently producing high yield of crops.
Important component of commercialization is
identity preservation which is a system that
segregates, maintains the integrity and varietal
purity of agricultural commodities to enhance
the value of the final product. High genetic purity
ultimately helps farmers by providing greater
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uniformity of plants within fields, uniform plant
performance and ultimately higher yield.

making the farmers entrepreneurs which will
contribute positively towards economic growth
and development of India. Genetically pure seeds
will utilize the other farm inputs to maximum
and the production will ultimately increase
which will help in doubling farmer’s income. So
the seeds of quality will be seeds of prosperity.

Conclusion
M.S. Swaminathan rightly said second green
revolution will be based on quality seed; it will
strengthen the agricultural system of India

6. AGRICULTURE (ORGANIC FARMING)

Role of Panchagavya in Agriculture
Richa Khanna
Assistant Professor, IFTM University, Moradabad

Since the advent of green revolution the chemical
agriculture has gained upper hand as it seems to
be able to achieve the food security in our
country, where feeding the huge population was
the major issue after independence. In the
journey of agricultural development, the
chemical agriculture apparently won over
traditional no chemical farming, because of
certain benefits like high yield and chances to
improve the food security. Now, the scenario is
again changing. The benefits that we obtained
due to continuous long term use of chemical
farming are turning very costly, if we talk in
terms of soil quality, environmental quality and
human health.
The continuous use of chemicals in
agriculture is not only deteriorating the health of
soil but also polluting the environment in various
ways. The residues of chemical fertilizers and
pesticides are entering in our food chain and
their level is increasing continuously and
certainly reaching beyond the safe limits.
Therefore, it is the right time to popularize the
indigenous knowledge or indigenous practices
once again in order to regain the environmental
balance that we are losing. Use of panchagavya
that is obtained from cow helps in preserving the
reproductive and regenerative capacity of the
soil. Panchagavya not only act as a biofertilizer,
but it also acts as a pest repellent. Apart from
this, panchagavya is also beneficial for milch
animals such as goat and sheep and also in
poultry and fish production, as it acts as an
organic growth stimulator.
Panchagavya: It is an organic product that
is prepared by mixing five products viz. Cow
dung, cow urine, milk, curd and ghee obtained
VOLUME NO. 15, ISSUE NO.9

from cow. Apart from these five products, four
more products viz. Jaggery, banana, tender
coconut and water are added in order to make it
a miraculous product for use in agriculture in
order to make the agricultural systems selfsustainable.

How to prepare Panchagavya:
In order to prepare panchagavya for agricultural
use the following nine products viz. Cow dung,
cow urine, milk, curd, jaggery, ghee, banana,
tender coconut and water are mixed with each
other. First of all, cow dung @ 7 kg and ghee @ 1
kg are mixed and it should be kept for three days.
Care should be taken to turn it thoroughly in
morning and evening hours. After the time span
of three days mix 10 L of cow urine and 10 L of
water in it and leave it for 15 days. Regular
mixing should be done in both morning and
evening hours. After 15 days, rest of the
ingredients i.e. cow milk @ 3 L, curd made from
cow milk @ 2 L, tender coconut water @ 3 L,
jaggery @ 3 kg and 12 well ripened bananas. After
30 days panchagavya becomes ready for use. All
the materials should be kept in an earthen pot,
concrete pot or a plastic tank, but care should be
taken to keep it under shade and it should be
covered with a mesh to prevent the infestation of
any insect.

Beneficial effects of using panchagavya:
•
•
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It serves as a growth promoter as it contains
plant growth regulators and amino acids and
it also helps the plants to gain immunity.
It helps in enhancing the yield and quality of
the agricultural produce. It also enhances
the sugar content of fruits as well as their
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•
•
•
•
•

•
•

•

aroma.
Plants sprayed with panchagavya produced
bigger leaves and they develop denser
canopies.
Use of panchagavya, induces the tolerance to
water stress, thus it helps the plants in
sustaining the conditions of water stress.
Early maturity of the products can be
achieved.
Panchagavya promotes profuse growth of
roots and also promotes root penetration in
deeper layers of the soil.
Panchagavya contains several macro
nutrients such as NPK, and micronutrients
that are beneficial for the growth and
development of plants.
The presence of microorganisms like
Pseudomonas,
Azotobacter
and
Phosphobacteria makes it a potent product.
When panchagavya is used in agriculture,
the use of chemicals is restricted. Therefore,
there is a major reduction in the cost of
cultivation.
It is also beneficial for the health of farm
animals.

•

Time of application of panchagavya in different
crops:
Time schedule
10,15,30 and 50th days after transplanting
30,45 and 60 days after sowing
Rainfed: 1st flowering and 15 days after
flowering
Irrigated: 15, 25 and 40 days after sowing
Green gram 15, 25, 30, 40 and 50 days after sowing
30 and 45 days after sowing
Castor
Groundnut 25 and 30th days after sowing
30, 45, 60 and 75 days after sowing
Bhendi
Before flowering and during pod formation
Moringa
Nursery and 40 days after transplanting:
Tomato
seed treatment with 1 % for 12 hrs
At the time of pruning and budding
Rose
Crops
Rice
Sunflower
Black gram

Conclusion
In the current agricultural scenario where
synthetic chemicals are not only hazardous for
environment, but also have residual effect in the
soil. Under these situations when we are looking
for
sustainable
agricultural
practices,
Panchagavya seems to be a potent agricultural
input that has immense potential to increase the
agricultural productivity.

Recommended dose of Panchagavya:
•
•
•

rhizome it should be done for 30 minutes.
Before storing, the seeds can be treated with
3 % panchagavya solution and then the are
dried and can be stored.

In general for all the crops 3 % spray of
panchagavya is found effective.
The panchagavya solution can also be mixed
with irrigation water @ 50 L/ha and can be
supplied to various crops.
For seed treatment or for treating the roots
of seedling, 3 % solution of panchagavya can
be used. Seed soaking is generally
recommended for 20 minutes, but in case of
sugarcane setts and turmeric and ginger
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7. POMOLOGY

Pitahaya – A Promising Fruit
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national and international fruit market for its
nutritive value. “Pitahaya” is derived from a
Spanish word, which means the fruit of cactus
species. It has received worldwide attention as an
ornamental plant as well as a fruit crop. Its

Introduction
There are quite a large number of indigenous and
exotic fruit crops that has the potential to meet
the dietary requirements. Recently, Pitahaya
(dragon fruit) occupies a growing niche in
VOLUME NO. 15, ISSUE NO.9
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demand is increasing day by day because of its
nutritional and medicinal value.
Scientifically, dragon fruit is Hylocereus spp.
belongs to the family Cactaceae which is native to
Mexico. They are grown commercially in South
East Asia. Hylocereus undatus is the widely
grown and commercially available species. The
other species that have been commercialized are
Hylocereus
polyrhizus
and
Hylocereus
megalanthus. It is a perennial, fast growing
climber with triangular sided stems. Edible cacti
species classification is based on the nature of
stem habit, colour of the fruit skin and its pulp
colour. Based on the stem nature it has two
types- sweet type and sour type. The sweet type
stems are climbing nature which belongs to the
genus Hylocereus and the sour type stems are
columnar or tree like cacti which belongs to the
genus Stenocereus. The sour type species are
mostly used as an ornamental plant and it is
consumed only in the Mexican region. The sweet
type species are distributed all over the world
which has glabrous berry with large scales. Both
types are edible, but the sweet type has more
nutritional and medicinal value. Flowers are
white, fragrant and fruits are berry type, oblong
in shape, which is distinguished with red or
yellow skin with large scales and white or red
pulp.

Optimum time for harvest of the fruits is 2730 days, at the stage of pink red colour with green
scales (Wanitchang et al., 2010). The market
price varies between Rs.200-300/kg of fruits. As
stated, the dragon fruit is a non climacteric fruit.
Therefore, the fruits have to be picked at
maximum sugar levels and acidity. The right
stage of harvest is the skin of the fruit turns to
pink red colour with green scales (Wanitchang et
al., 2010).

Postharvest handling
Generally the grading is done based on the fruit
weight and number of fruits. Weight grades are
Extra large > 500 g, large 380 to 500 g, regular
300 to 380g, medium 260 to 300 g, small < 260
g. Fruits graded by number of fruits are
6,8,10,12,14 or 16 per 4 kg (lb) cardboard box.
Graded fruits can be stored for 3 - 4 days at
ambient temperature. It can be stored for 1-2
weeks at 140C to 200C and also can extend the
storage life for 1 month at 100C (Nerd et al.,
1999).

Medicinal and industrial applications
Dragon fruit is a nutritious fruit with a variety of
uses. Regular consumption lowers the risk of
cardiovascular problems. It is rich in vitamin C,
phosphorous and calcium which helps to develop
strong bones, teeth and skin (DOASL, 2006). It
can be consumed either as a fresh fruit or in the
processed form such as wine, juice, jelly, yogurt,
jam, preserves, and other desserts.
Pitahaya is also plays a role in the
application of cosmetic industries due its
antioxidant activities. The vitamin C content
present in the fruit can be used as an anti-ageing,
photo protection, hair colour protection and skin
firmness. It is also having the wound healing
property due to its sugar content and also having
the trans epidermal water loss activity which is
used as a moisturizer.

Ecological requirements
Dragon fruit prefers a dry tropical climate with
an average temperature of 20 - 30 ºC, and a
rainfall of 500 – 2000 mm/ year. It adapts to any
kind of soil with sufficient organic matter (Peter,
2008).

Cultivation aspects
It is propagated through seeds or cuttings. As it
is a climbing cactus, the vine has to be trained to
climb on concrete or wooden posts. Plants are
pruned regularly to obtain an open and
manageable umbrella shaped canopy which will
induce new shoots for the next fruiting season.
Dragon fruit plant is comparatively free of pest
and diseases. The common pests reported are
aphid (Pentalonia nigronervosa), mealy bug
(Pseducoccus brevipes) and ants (Solenopsis
geminata). A few diseases have been reported
are Stem spot (Botryosphaeria dothidea), Soft
rot of stem (Erwinia sp), Anthracnose
(Colletotrichum gleosporioides.
VOLUME NO. 15, ISSUE NO.9

Conclusion
Dragon fruit cultivation has not identified the
areas favourable for growing due to lack of
awareness, since it is a hardy crop. If dragon fruit
is to be promoted among growers, as an export
crop, basic information on its nutrient
requirements will be crucial; hence, a
comprehensive research program should be
initiated. Another main constraint in cultivation
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of dragon fruit is the high establishment cost due
to the use of concrete posts as trellis for climbing.
Thus, research on durable, low cost, locally
available trellis should be conducted on a priority
basis. Lack of Good Agricultural Practices to
improve quality and food safety for the dragon
fruit products.
In view of the global climate change and the
scarcity of water in extensive regions, dragon
fruit promise to constitute a significant option for
sustainable dry land agriculture (Tel-Zur, 2013).
Dragon fruits have a huge market potential and
is expected to be a profitable new crop for
farmers and also its production could potentially
create jobs and promote income for the country
that produces it (Hernandez and Salazar, 2012).
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destructive diseases of tomato in areas of heavy
dew, rainfall and relative humidity. Severe
epidemic in India resulted in decrease of 78 per
cent of fruit yield (Datar and Mayee, 1981). The
disease becomes wide spread and serious,
causing large economic loss to the growers when
the season begins with abundant moisture or
frequent rains followed by warm and dry weather
which are unfavourable for the host and help the
pathogen in rapid spread. This pathogen can also
cause disease in potato and eggplant.

Introduction
Tomato (Solanum lycopersicum L.) belongs to
the family Solanaceae and is one of the most
important vegetable crops in the world. It is
cultivated for its fleshy fruits and the area under
its cultivation is increasing day by day due to its
nutrient value and demand. Tomato is a rich
source of minerals, vitamins, organic acids,
essential amino acids and dietary fibres. It
occupies number one in their nutrient
contribution to human diet. There are several
diseases on tomato caused by fungi, bacteria,
viruses, nematodes and abiotic factors
(Balanchard, 1992). Among the fungal diseases,
early blight also known as target spot disease
incited by Alternaria solani (Ellis and Martin)
Jones and Grout is one of the world’s most
catastrophic disease of tomato.

Symptomatology
Early blight on tomato was characterized by the
appearance of brown to dark leathery necrotic
spots on leaflets producing target board effect.
The spots were oval or angular in shape up to 0.3
or 0.4 cm diameter and there was usually a
narrow chlorotic zone around the spot. Older
leaves of tomato are affected first as a role and
the disease progress up wards. Finally all the
leaves get dry and drop down.
The disease infected foliage (leaf blight),
stem (collar rot), and fruit (fruit rot) could result

Early Blight Disease
Early blight pathogen is responsible for leaf
blight, collar rot and fruit rot of tomato. The loss
due to this disease was estimated up to 80 per
cent. It is one of the most common and
VOLUME NO. 15, ISSUE NO.9
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in severe damage during all stages of plant
development. Collar rot, another symptom on
tomato occurs as stem lesions on seedlings at soil
line extending above and below that point to
form cankers which resulted in girdling of the
plants. A. solani could attack fruits in the green
and ripe stages at the stem end causing cracks
and other wounds.

areas with concentric rings. The fungus further
spreads and eventually covers the top half of the
fruit. Leathery surface of infected fruit tissue was
black and covered with spores of A. solani. Fruit
infection occurs when the fruit was green to ripe.

Management of Early Blight Pathogen
Cultural method
•
•
•
•
•
•

•
1. Concentric symptom on leaf

•

Collect seed only from disease-free plants.
Crop rotation with non-host crops for two
years.
Removal of volunteer and collateral host like
black nightshade and hairy nightshade.
Avoid excessive use of fertilizer.
Avoid working in plants when they are wet
from rain, irrigation, or dew.
Stake the plants to increase airflow around
the plant and facilitate drying. Staking will
also reduce contact between the leaves and
spore-contaminated soil.
Apply plastic or organic mulch to provide a
barrier between contaminated soil and
leaves.
Remove and destruction of infected plant
debris.

Host resistant
In-built resistance mechanism is used as a costeffective for disease resistance.
•

Genotypes like Arka Alok, Arka Abha, Arka
meghali, Arka Saurabh, IIHR-305, IIHR308, IIHR-2266, IIHR-2285 and IIHR-2288
found to be resistant against early blight
disease.

Bio-Control Method
Conventionally plant diseases are controlled by
applying fungicides, but this practice increase
input cost on the crop on one hand and on the
other hand cause environmental pollution. So
this situation compels to focus on disease
management by utilizing biological agents.
Bacteria like Bacillus subtilis and
Pseudomonas fluorescens are commercially used
as biocontrol agents in the management of plant
diseases.

2. Symptom on stem

Soil application
•
3. Infected tomato fruit

•

A spot on the fruit occurs as small sunken
VOLUME NO. 15, ISSUE NO.9
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Pseudomonas fluorescens @ 2.5 kg per
hectare along with any organic fertilizer.
Bacillus subtilis @ 2.5 kg / ha is to
blended with 500 kg of organic fertilizer or
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field soil. Application at recommended
dosages can be done at the time of seed
sowing or prior planting of seedlings.

Other Methods
Apart from the various methods mentioned
above, various different methods helps in
combating devastating effects caused by
Alternaria species. A. solani causing early blight
induced a significant reduction on intercropping
of tomato with marigold. This was achieved by
three different mechanisms like:

Seed treatment
•
•

P. fluorescens @10g per kg of seeds as per
standard wet treatment
B. subtilis @ 10 g is to be used for treating
1 kg of the seed.

Seedling root dip

•

•

•

P. fluorescens @ 100g per litre prior to
planting. Over dosing does not cause any
harmful side effects.

Foliar spray
•

B. subtilis @ 4 kg / ha is to be mixed with
500 Litres of water.

•

Fungicide Application
The initiation of fungicidal spraying programme
at the first appearance of symptom or even before
for reducing the epidemic. Application of
mancozeb and copper oxychlorie (0.25 per cent)
40, 55, 70 days after transplanting will reduce the
incidence of A. solani.
Several types of fungicides have been
developed for the control of early blight, but
fungicide treatment is no environmentally
sound. The frequent use of fungicide also results
in the emergence of new fungicide-resistant
isolates due to high selection pressure.

marigold allelopathic effect on conidial
germination of A. solani,
by shifting the microclimatic conditions
around the canopy, particularly by
decreasing the number of hours/day with
relative humidity ≥ 92%, thus diminishing
conidial development and
provides a physical barrier against spreading
the conidia. In addition to this, after
harvesting incorporation of residues is one
more measure to decrease the harmful
effects of Alternaria. Control of alternative
weed hosts also help in the same.

Reference
Balanchard, D. 1992. A colour atlas of tomato
diseases. Wolfe Pub. Ltd., Brook House, London,
p.298.
Datar, V. V. and Mayee, C. D. 1981. Assessment of
loss in tomato yield due to early blight, Indian
Phytopath. 34: 191-195.

9. BIOTECHNOLOGY

Epigenetics: An Introduction
Girish Tantuway1and Aditi Eliza Tirkey1
1Research

Scholar, Dept. of Genetics and Plant Breeding, Institute of Agricultural Sciences, Banaras
Hindu University, Varanasi-221005

currently referred to as ‘‘the study of changes in
gene function that are mitotically or meiotically
heritable but does not involve any change in DNA
sequence or gene sequence.’’The epigenetic
modifications may be of various types namely
histone
modifications,
posttranslational
modifications of amino acids on the aminoterminal tail of histones, and covalent
modifications of DNA bases. In other words
epigenetics can be understood as “the study of
heritable changes in gene expression that do not
involve changes to the underlying DNA sequence

Introduction
The term “epigenetics” was first used by Conrad
Waddington in the early 1940s. Waddington
defined epigenetics as ‘‘the branch of biology
which studies the causal interactions between
genes and their products which bring the
phenotype into being.’’ Originally definition
referred to all molecular pathways modifying the
expression of a genotype into a particular
phenotype.Over the time period the meaning of
epigenetics has changed a lot. Epigenetics
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— a change in phenotype without a change in
genotype — which in turn affects how cells read
the genes. Epigenetic change is a regular and

natural occurrence but can also be influenced by
several factors including age, environment,
lifestyle and disease condition.

Figure 1: Chromosome structure and different epigenetic modifications.

associated chromatin proteins may be modified,
which causes activation or silencing of genes.
Epigenetic changes are preserved without
changing the sequence during cell division.
Maximum
epigenetic
changes
occur
duringorganism's lifetime, and these epigenetic
changes may be transferred to the offspring via
process called trans-generational epigenetic
inheritance. When gene inactivation occurs in a
sperm or egg cell and if it is involved in
fertilization, such epigenetic modification may
also be transferred to the next generation.

EpigeneticsHistory
The term “epigenetics” was coined by
Waddington in 1942 and it was derived from the
Greek word “epigenesis” which originally means
“extra growth”. When Waddington coined the
term, the physical nature of genes and their role
in inheritance was not known. He used it as a
conceptual model of how genes might interact
with their surroundings to produce a changed
phenotype. At present, DNA methylation is one
of the most important and broadly studied
epigenetic
modifications.
Chromatin
remodeling, histone modifications and noncoding RNA associated gene silencing are
currently considered to initiate and sustain
epigenetic change.

Techniques used to study epigenetics
There are many techniques used for studying the
epigenetic research and further understanding of
epigenetic phenomena such as chromatin
immune-precipitation, fluorescent in situ
hybridization (FISH), methylation-sensitive
restriction enzymes, DNA adenine methyl
transferase identification (DamID) and bisulfite
sequencing.

Molecular basis
Epigenetic changes modify the activation of
certain genes, but not the genetic code sequence
of DNA. The microstructure of DNA itself or the
VOLUME NO. 15, ISSUE NO.9
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modifications (PTMs), including acetylation,
methylation, phosphorylation, sumoylation, and
ubiquitination. Histone PTMs are widely
distributed throughout the whole genome to
form the histone code, which can control the
accessibility
of
DNA
and
coactivators/cosuppressors to result in active,
poised, or silenced transcription.
Histone
acetylation and methylation have been
intensively studied as symbols of chromatin
states involved in gene activation or silencing.

DNAmethylation
In DNA methylation, a methyl group (-CH3) is
enzymatically added on cytosine rings of DNA
with developmental or differentiation stages and
at specific DNA regions in a given chromosome.
In the human genome, DNA methylation occurs
in 60–80% of 28 million CpGdinucleotides,
mainly to form 5-methylcytosine (5-mC). Earlier
methylation was believed to be a stable heritable
genetic trait, but now recent studies have
revealed that methyl groups can be dynamically
added or erased. DNA methylation in the
promoter regions including transcription start
sites leads to suppression of the expression of the
downstream situated genes. DNA methylation in
gene leads to active transcription unlike
promoter methylation. Example: imprinting of
the insulin-like growth factor 2 gene (IGF2) in
humans.

Long Noncoding RNAs
Noncoding RNAs (ncRNAs) are RNAs that are
not translated into proteins. The long ncRNAs
(lncRNAs) are a large class of ncRNAs that are
more than 200 bases in length and leastunderstood ncRNA species which play pivotal
roles in epigenetic regulations. lncRNAs with
functions related to signals or decoys are
involved in gene activation or suppression,
respectively. lncRNAs that act as guides recruit
chromatin-modifying enzymes to regulate gene
expression in cis or in trans.

Histone Modifications
Histone makes the core of nucleosome which
undergo more than 130 posttranslational
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pests. It has spread from South America to
several parts of Europe, Africa and now it has
spread to India. In India, it was first reported
from Pune, Maharashtra during Octoberin the
tomato and it was found to be occurring in
Dharmapuri district in 2015 at Tamil Nadu state
on tomato (Hybrid Shivam). Plant parts that are
infested by pinworm are leaves, stems, buds,
calyces, young fruits or ripe fruits and invasion of
secondary pathogens which enter through the
place of infestation made by the pest. It can cause
up to 80 to 100% yield loss under protected and
field conditions.

Introduction
Tomato (Lycopersicon esculentum Mill.) is one
of the important vegetable crops which are native
to Western South America. In India, it is
cultivated in an area of 814 thousand ha with an
average annual production of 20515 (’000 MT)
(National Horticulture Board, 2018). The major
producing States of tomato in the country are
Andhra Pradesh, Madhya Pradesh, Karnataka,
Gujarat, Odisha, West Bengal, Maharashtra,
Chhattisgarh, Bihar, Telangana, Uttar Pradesh,
Haryana and Tamil Nadu. These States account
for 91% of the total tomato production of the
country. The tomato pinworm, (Tuta absoluta) is
one of the global major destructive invasive
VOLUME NO. 15, ISSUE NO.9
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3.

Host Range
Most preferred host for Tomato pinworm is
tomato.. The pest cause damage to other
solanaceous crops including eggplant (Solanum
melongena L), potato (Solanum tuberosum L.)
and pepper (Piper nigrum L) Chilli (Capsicum
annuum L.) as well as tobacco (Nicotiana
tabacum L) and solanaceous weeds ( Solanum
nigrum European black night shade) and the
garden bean (Phaseolus vulgaris L) etc.

4.

5.

Biology

6.

Tuta absoluta is a microlepidopteran pest.
Tomato pinworms are characterized by a high
reproduction potential. Each Female can lay up
to 300 creamy coloured eggs and 10 to 12
generations may be produced each year.
Lifecycle is around 25-80 days {egg(4-8),
larva(8-25), pupa(5-18) and adult(7-25)}, newly
hatched larva are light green in color later three
instars become thick green with a characteristic
band posterior to head capsule. Adults are silvery
brown, 5-7mm long.

7.
8.
9.

Nature of Damage
Tomato pinworm can attack any plant part at any
crop stage and can cause 80 to 100% crop
destruction, the larvae prefer apical buds, tender
new leaflets, flowers and green fruits. Tomato
pinworm occurs throughout the plant life cycle.
Larva will form galleries in leaves and finally
leaves become necrotic and boreholes in fruits.
After infestation fruits were attacked by
secondary pathogens.
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Management
1.

2.

Use sticky traps @ 20-30 traps/ha baited
with pheromone.
Use pheromones-rubber septa loaded with
0.5 mg of E3,Z8, Z1-tetradecatrien-1-yl
acetate (95) and E3, Z8-tetradecadien-1-yl
acetate (5). Lures should be replaced every
9-11 weeks.
A
hymenopteran
egg
parasitoid
(Trichogramma exiguum) and larval
parasitoid (Necremnus artynes) are quite
effective against pinworm.
Nesidiocoris tenuis is efficient predator of
pinworm eggs and it will be used for
biological control.
Neem Azal T/S® 0.3% and Jatropa extracts
was found to be very effective
Bacillus thuringiensis will be applied
immediately after the initial detection of T.
absoluta on plants reduces leaf damage.
Spray Indoxacarb 14.5 SC 0.625ml/l or
Flubendiamide 480 SC 0.3ml/l or
Chlorantraniliprole 18.5 SC 0.3ml/l or
spinosad 45 SC 3ml/l. If required, second
spray of any one the above insecticides
should be given after 15 days.

Alternate hosts should not grow in the
vicinity of the tomato growing regions,
However, they can be used as trap crops.
Use pest free healthy plants

11. HORTICULTURE

Use of Hydrogel in Fower Crops
Arunkumar P1 and Mangaiyarkarasi. R2
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which can absorb and hold great amounts of
water. The ability of hydrogels to absorb water
arises from hydrophilic functional groups

Introduction
Hydrogels are hydrophilic crosslinked polymers
that form three-dimensional molecular networks
VOLUME NO. 15, ISSUE NO.9
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attached to the polymeric backbone, while their
resistance to dissolution arises from cross-links
between network chains. Hydrogels have been
defined as two- or multicomponent systems
consisting of a three-dimensional network of
polymer chains and water that fills the space
between macromolecules. Depending on the
properties of the polymer (polymers) used, as
well as on the nature and density of the network
joints, such structures in an equilibrium can
contain various amounts of water; typically in the
swollen state, the mass fraction of water in a
hydrogel is much higher than the mass fraction
of polymer.

food additives, pharmaceuticals, biomedical
applications tissue engineering and regenerative
medicines, diagnostics, wound dressing,
separation of biomolecules or cells and barrier
materials to regulate biological adhesions and
Biosensor.

Classification
•

•

•

Homopolymeric hydrogels are referred to
polymer network derived from a single
species of monomer, which is a basic
structural unit comprising of any polymer
network.
Copolymeric hydrogels are comprised of two
or more different monomer species with at
least one hydrophilic component, arranged
in a random, block.
Multipolymer Interpenetrating polymeric
hydrogel (IPN), an important class of
hydrogels, is made of two independent
cross-linked synthetic and/or natural
polymer component, contained in a network
form. It may be of Amorphous (noncrystalline), Semicrystalline (A complex
mixture of amorphous and crystalline
phases) and Crystalline.

Preparation of hydrogel: (Takashi et al.,2007)

Uses in Floriculture
Chrysanthemum: Chrysanthemum cv. Yellow
Bouque grown under greenhouse conditions in
soilless medium (mixture of coir husk,
vermiculite and perlite in ratio of 6:1:1) amended
with four rates of hydrogel (0.5%, 1.0%, 1.5% and
2.0% wt/wt). After transplantation in soil, the
growth behaviour of established seedlings
showed 0.5% treatment exhibiting most
prominent growth with plant height, stem
diameter, number of lateral branches, number of
leaves/plant, number of flowers/plant and
flower size as compared to control. Frequency of
fertigation was effectively reduced to 4 in 0.5%
and 1.0% amendments as compared to 10
irrigations in control, to raise nursery of healthy
seedlings. (Anupama et al., 2007)
Foliage plants: Foliage plants like
syngonium, money plant, eranthemum and
pepromia treated with hydrogel in four different
concentrations 3g of hydrogel /pot, 6g of
hydrogel /pot, 9g of hydrogel /pot and Control.
In which 6g plants were showing good response
on application of pusa hydrogel. Generally,
foliage plants are watered once in two days.
Hydrogel increase the water use efficiency of the

Characterization of hydrogel
•
•
•
•
•

The highest absorption capacity (maximum
equilibrium swelling) in saline.
pH-neutrality after swelling in water.
Colorlessness, odorlessness, and absolute
non-toxic.
Photo stability.
Re-wetting capability (if required) the
hydrogel has to be able to give back the
imbibed solution or to maintain it;
depending on the application requirement
(e.g.,
in
agricultural
or
hygienic
applications).

Applications
Hygienic products, agriculture, drug delivery
systems, sealing, coal dewatering, artificial snow,
VOLUME NO. 15, ISSUE NO.9
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Polymer on Seedling and Post Planting Growth
and Water Use Pattern of Chrysanthemum
Grown under Controlled Environment. Acta
horticulturae. 43-50.
Wen Zhao, Xing Jin, Yang Cong, Yuying Liu, Jun
Fu. Degradable natural polymer hydrogels for
articular cartilage tissue engineering. J Chem
Technol Biotechnol 2013;88(3):327–39.
Takashi L, Hatsumi T, Makoto M, Takashi I,
Takehiko G, Shuji S. Synthesis of porous poly(Nisopropylacrylamide) gel beads by sedimentation
polymerization and their morphology. J Appl
Polym Sci 2007;104(2):842.

plants. It absorbs the water and slowly releases
the water required by the plants. Therefore
incorporating hydrogel to the potting media we
can increase the watering interval upto ten days.
When water is sprayed on the foliage, because of
high humidity the plant becomes susceptible to
diseases, but in hydrogel incorporated plants
watering is done at the soil level, the risk of plants
getting affected by disease can be avoided.
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Cultivation and Uses of Burmese Grape
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fruit is berry and edible portion is aril which is
covered by leathery rind. Burmese grape is
propagated by seeds and as it is dioecious in
nature so variation is present among the present
plant population.

Introduction
Burmese grape (Baccaurea ramiflora Lour.) is
an underutilised fruit crop grown mainly in the
backyard plantation and as forest plant
belonging to family Euphorbiaceae. The generic
name is derived from Latin ‘baccaurea’ referring
to the golden-yellow colour of the fruits. It is
native to the South East Asian region. It is
distributed along the sub-Himalayan tract,
mostly from Nepal to Sikkim, Darjeeling hills,
Arunachal Pradesh, Tripura, Assam, Orissa,
Bhutan, Burma, Penninsular Malaysia, Tibet
ascending to an altitude of 900 m and Andaman
and Nicobar Islands, chiefly in the moist tropical
forests. Locally the fruit is known as ‘Latka’, or
‘Latkan’ or ‘Lotko’ or ‘Notko’. It is a mild acidic
fruit and mainly used as fresh fruit consumption.

Botany
Stem grey-brown in colour, branchlets hispid
while young and become glabrescent in maturity.
Leaf blade is obovate-oblong, oblanceolate or
oblong in shape, papery, green in colour
adaxially and yellowish green abaxially, glabrous
on both surfaces, cuneate at base, margin is
entire or shallowly repand, apex shortly
acuminate to acute. Bearing habit of Burmese
grape is adventitious or cauliflory in nature. The
fruit is oval to round in shape and turns yellow or
yellowish brown in ripen condition. The type of
VOLUME NO. 15, ISSUE NO.9

It flower during summer month, and fruits
mature during rainy season. Flowers are small,
dioecious, apetalous, many flowered, compound
into raceme panicles. Fruit is yellowish and
velvety with leathery pericarp. Seed embedded in
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pinkish white pulp. The whole plant has
medicinal value, and different parts like leaves,
roots, seeds, fruits have health benefits
(Bhowmick, 2010).

minced meat in Bangladesh. In Bangladesh,
apart from fresh consumption, it is cultivated
chiefly for production of valuable dye annatto
from seeds. Seeds contain 4.8- 6 percent annatto
dye. Annatto is used for coloring silk, cotton and
other textile materials for orange color. The fruit
is a rich source of pectin so an effort may be made
to prepare the value added product like jam, jelly
from this underutilized fruit crop. The peels of
mature but unripe fruits yield 14.1 percent pectin
and this pectin is useful in preparation of jellies
and jams (Hasan et al 2009).

Nutritional Value
The average fruit and peel weight is 9.0g and
3.75g respectively. Average yield varies from 7080 kg/plant/year. Fruit shows around 100 brix
TSS, 4.42 percent total sugar and 2.1 percent
acidity. Fruits contain 5.5 percent protein, 178
mg vitamin C per 100g of pulp and among the
minerals the fruit contains 169 mg calcium, 137
mg potassium, 177 mg phosphorous and 100 mg
iron per 100g of fruit pulp. It also estimated 5.34
mg of iron was found in 100g Burmese-grape
(Haque et al 2009).

Cultivation Details
A plant of the tropics, where it is found at
elevations up to 1,300 metres. It grows best in
areas where annual daytime temperatures are
within the range 24 - 28°C, but can tolerate 1834°C. It prefers a mean annual rainfall in the
range 1,500 - 3,500mm, but tolerates 1,000 4,000mm. Prefers a position in full sun,
succeeding also in light shade. Found on sandy
and granite soils. Succeeds in a wide range of
soils, in well-drained as well as wetter sites.
Prefers a pH in the range 5-6, tolerating 4.5 - 6.5.
Plants can produce fruit all year round. Plants are
dioecious, both male and female forms need to be
grown if fruit and seed are required.

Medicinal Properties
The plant is mentioned in different traditional
system of medicine and reported in many ethno
botanical uses. Baccaurea ramiflora has been
mentioned in the Chinese Dai medicine. It is
used as an anti-inflammatory and painkiller in
treatment of injuries, rheumatoid arthritis,
cellulitis, abscesses etc. The fruit of the plant has
religious importance also. Young leaves of the
plants are used as vegetable or flavoring agent for
curries and minced meat in many places. The
fresh bark of the plant chewed or juice taken
orally for complaints of constipation in India.
Vitamin C is an electron donor and this property
makes it a potent water soluble antioxidant for
human. While low potassium intake related to
hypertension, cardiovascular diseases, chronic
kidney stone formation and low mineral density,
high sodium intake has also been associated with
hypertension, and cardiovascular diseases.
Baccaurea ramiflora fruit has the proper ratio of
sodium and potassium, which can help in
prevention of the non-communicable diseases
significantly. The fruit is also rich in iron, which
can help in alleviating the anaemic condition,
which has high significance in India. The seeds of
the plant produce a valuable dye called “annatto”
which is used for colouring silk, cotton and other
textile materials in orange.

Propagation
Burmese grape is conventionally propagated by
seed worldwide. Although it can be propagated
by both sexual (seed) and asexual methods ( i.e.
layering, grafting and separation of root pieces).
Seed - easily germinated, when fresh it usually
germinates in a matter of days. The asexual
methods of propagation are desirable. Because,
asexually propagated plants are true to- type and
it has both male and female trees, vegetative
propagation is recommended to make sure that
the propagated trees will be male or female tree.

How to Open/Cut a Burmese Grape
Open a Burmese grape like a thick-skinned
lychee or longan: Pry the thick skin from the fruit
by using fingers, or bite into it to open with teeth.
Peel out the pulpy, pink translucent pods, chew
the flesh, and spit out the fibrous pits.

Other Uses

Yield and Storage

The fruit is harvested and used locally, eaten as a
fruit. Young leaves of B. ramiflora are used as
vegetable, flavouring agent with curries and
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On an average, about 200 kg Lotkon are found
from a 10 years aged tree. Burmese grapes keep
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for 5 days. A common preservation method is
boiling the peeled fruit in salt, then storing in an
airtight container in the refrigerator.

marketing strategies for improvement of socioeconomic status of people.

Conclusion

Bhowmick, N. (2010). Some lesser known minor
fruits of Northern parts of West Bengal. Acta
Horticulturae, 890: 61–64.
Haque, M. N., Saha, B. K., Karim, M. R and
Bhuiyan, M. N. H. (2009). Evaluation of
Nutritional and Physico-Chemical Properties of
Several Selected Fruits in Bangladesh.
Bangladesh J. Sci. Ind. Res. 44(3): 353-358.
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Lotkon is very popular under exploited and
background plantation fruit in India. The pulp of
Burmese grape is eaten fresh. The bark, roots and
wood are harvested to prepare medicines. In
combating the challenges of nutritional security,
it is the time to popularizing this valuable fruit
through suitable production, processing and

13. GENETICS AND PLANT BREEDING

Genotyping-by-Sequencing (GBS) in Plants for
Accelerating Plant Breeding Programmes
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builds upon the protocol of restriction siteassociated DNA (RAD) tags.

Introduction
The analysis of genomic variation is an essential
part of plant genetics and crop improvement
programs. DNA polymorphisms can be directly
related to phenotype differences, be genetically
linked to its causative factor, or indicate
relationships
between
individuals
in
populations. The advent of next-generation DNA
sequencing (NGS) technologies has led to the
development of rapid genome-wide Single
Nucleotide Polymorphism (SNP) detection
applications in various plant species. Recent
improvements in sequencing throughput
combined with an overall decrease in costs per
gigabase of sequence is allowing NGS to be
applied to not only the evaluation of small
subsets of parental inbred lines, but also the
mapping and characterization of traits of interest
in much larger populations (Deschamps et al.,
2012). Such an approach, where sequences are
used simultaneously to detect and score SNPs,
therefore bypassing the entire marker assay
development stage, is known as genotyping-bysequencing (GBS). GBS was first coined by Rob
Elshire and his colleagues as a simple highlymultiplexed system for constructing reduced
representation libraries for the Illumina NGS
platform (Bhatiya et al., 2013). It was inspired by
the whole genome sequence effort in rice and
VOLUME NO. 15, ISSUE NO.9

Main Features of GBS:
GBS is becoming increasingly important as a cost
effective and unique tool for genomics-assisted
breeding in a range of plant species. GBS has
several features which make it a powerful tool for
a number of plant genetic studies:
•

•

•

•
24

The GBS method incorporates a multiplex
sequencing strategy for constructing
reduced representative libraries for the
Illumina NGS platform that uses an
inexpensive barcoding system for increased
efficiency at a lower cost compared to other
genotyping methods. With GBS, costs can be
further reduced coupled with imputation of
missing internal SNPs in haplotype blocks.
GBS requires no prior sequencing of the
plant genome and provides direct
genotyping of plants with complex genomes
without prior SNP discovery, making the
approach more accessible to non-model
species.
GBS greatly reduces complexity by using
enzyme(s) to cleave the DNA coupled with
DNA-barcoded adapters) with small
amounts of starting DNA (100-200 ng).
Additionally, by choosing appropriate
June, 2019
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•

•

restriction enzyme(s) (e.g. methylationsensitive restriction enzymes), GBS can
provide high SNP coverage in gene-rich
regions of the genome in a highly costeffective manner.
Consequently, GBS is simple, specific, highly
reproducible, and rapid due to the
simultaneous detection of SNPs and
genotyping.
Thus, the key components of this system
have a lower cost, reduced sample handling,
fewer PCR and purification steps, no size
fractionation, no reference sequence limits,
and efficient barcoding, and the system is
easy to scale up.

3.

General Protocol of GBS:
Schematic steps of the genotyping-bysequencing (GBS) protocol for plant breeding.
•
•

•
•
•

•
•
•

4.

Tissue is obtained from any plant species;
Ground leaf tissues for DNA isolation,
quantiﬁcation and normalization. At this
step it is Important to prevent any crosscontamination among samples;
DNA digestion with restriction enzymes;
Ligations of adaptors (ADP) including a bar
coding (BC) region in adapter 1 in random
PstI-MseI restricted DNA fragments;
Representation of different ampliﬁed DNA
fragments with different bar codes from
different biological samples/lines. These
fragments represent the GSB library;
Analysis of sequences from library on a NGS
sequencer;
Bioinformatic analysis of NGS sequencing
data;
Possible application of GBS results.

5.

6.

Application of GBS in Plant Breeding:
1.

2.

Marker discovery and development of
high density linkage map: SNP as a
maker discovery was expedited with RRLs
which was first used to generate a SNP map
of the human genome using capillary
sequencing. GBS markers can be used to
enrich already existing reference linkage
maps or generating denovo GBS maps,
where reference maps are not available in
simple and straightforward way.
Genetic mapping: With GBS approaches,
rapid
discovery
of
sequence-based
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molecular markers are used to construct a
genetic map without a reference genome.
High density genetic maps integrated with
an extremely large number of markers
discovered through GBS can serve as a
reference genome for anchoring and
ordering physical maps and refining or
correcting unordered sequence contigs.
Association Mapping and Genome
Wide Association Studies (GWAS):
Association mapping and GWAS require up
to several million SNPs depending on the
decay of linkage disequilibrium (LD). SNP
discovery through GBS can offer a sufficient
number of makers for GWAS. GBS through
the NGS approach has been used to connect
the plant phenotype with genotype for
various agronomic traits in several crop
species.
Genomic Selection through GBS: GBS
can be applied to genomic selection (GS) that
predicts complex, economically important
quantitative traits using genome-wide
molecular markers at a lower cost. GS is a
novel form of traditional MAS, in which
molecular markers covering the whole
genome are utilized with pedigree data so
that the accuracy of breeding and genetic
studies is increased without the need to
collect phenotypic data. The advantage of
implementing GBS for GS is the
development of genome-wide marker
coverage with a high density at a lower cost.
Improvement of reference genome:
High-density genetic maps developed
through GBS can be used to anchor and
order physical maps and refine or correct
unordered sequence contigs.
Polyploidy Study through GBS:
Polyploidy offer unique challenges for
genotyping because multi-locus alleles are
generally detected when a single locus is
targeted. Furthermore, their complex
inheritance constrains genetic studies using
molecular markers. Genotyping using GBS is
more challenging in polyploidy than in
diploids but it is easier than other
genotyping methods. GBS can offer the
potential to resolve these issues while
reducing complexity combined with the
sophisticated computational tools for SNP
discovery.
June, 2019

ISSN No.:2321-7405

7.

8.

GBS for Genetic Diversity and
Phylogeny Study: GBS is emerged as a
promising genomic approach for exploring
plant genetic diversity on a genome-wide
scale. The GBS application is more appealing
for exploring useful genetic diversity in ex
situ
plant
germplasm,
particularly
considering 7.4 million accessions of several
thousands of non-model species that are
conserved worldwide. Phylogenetics can be
combined with genetic diversity studies to
illustrate the origin, domestication history,
and germplasm diversity of a crop, which is
important for selecting and conserving
breeding and genetic materials.
Digging into the wild species: The wild
relatives of rice contain a virtually untapped
reservoir of traits that can be used to help
drive the 21st century green revolution aimed
at solving world food security issues by
2050. With the availability of reference
genomes of wild species and advanced
mapping populations, GBS can prove its
worth by mapping hidden variability for
important agronomic traits present in the
wild species.

•

which is mainly caused by sequencing errors
or low coverage NGS reads.
Moreover, GBS is conceptually simple, but in
practice involves many steps using a range of
molecular biology skills and requiring
bioinformatics analyses.

Conclusion and Future Prospective
GBS offers a cost-effective alternative for
simultaneous SNP discovery and genotyping
across individual lines within a population in
crops with or without reference genome
sequences. This makes GBS an ideal tool for
studies ranging from single-gene markers to
whole- genome profiling. GBS can be used to
detect genetic variation for constructing highdensity linkage maps, molecular marker
discovery for selection of quantitative traits and
GWAS, and identification of a candidate gene.
Challenges, such as data management and
computational constraints on huge datasets, still
remain, but these challenges are common to all
other genotyping methods. The advantages of
GBS approach in plant breeding and plant
genetics studies are enormous, and GBS is likely
to be extensively used in future studies.

Limitations of GBS
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•
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The presence of large amounts of missing
data largely due to the use of low coverage
sequencing
Uneven genome coverage due to the use of
REs and fragment size selection.
Genotyping error is another issue for GBS,

14. SOIL SCIENCE AND AGRICULTURAL CHEMISTRY

Effects of Different Land Use Systems on Soil Quality
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Soil quality depends on response of soil to
different land use systems and management
practices, which may often modify the soil
properties and hence the soil productivity. The
extent of deterioration and degradation can be
examined through continuous monitoring of soil
quality. Soil quality mainly depends on a large
number of physical, chemical, biological and
biochemical properties and its characterization
VOLUME NO. 15, ISSUE NO.9

requires the selection of the properties most
sensitive to changes in management practices
and land-use. Land use affects basic processes
such as erosion, soil structure and aggregate
stability, nutrient cycling, leaching, carbon
sequestration. Effect of land use systems on soil
properties provides an opportunity to evaluate
sustainability of land use system and thus the
basic process of soil degradation in relation to
26
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land use, and hence the soil and crop
management must be given high priority.
Wakene and Heluf (2000) recorded highest
bulk density (1.57 Mg m-3) was in abandoned
land, whereas the lowest was (1.16 Mg m-3) in
virgin land in the surface horizon. Soil pH was
5.23 in cultivated land as compared to 6.23 in
virgin land. The amount of depleted organic
carbon and total nitrogen from the abandoned
land were 79 and 76%, respectively. The available
P was found highest (25.52 and 43.05 mg kg-1 in
Olsen, and Bray-II extraction methods,
respectively) in abandoned land as compared to
(1.90 and 4.78 mg kg-1 ) in the virgin land. The
depletion of CEC from the abandoned and the
cultivated lands were 69.44 and 52.76%,
respectively, as compared to the CEC of Ahorizon in the virgin land.
Kaleem and Ghulam (2005) reported that
forest had relatively higher levels of organic
matter (OM), macro and micronutrients,
whereas lowest was in arable land . Most of the
properties of the 0-15 cm soils of grass land were
similar to those observed in the 15-30 cm soils of
forest. Arable land exhibited lowest nutrient
status and poorest physical conditions,
indicating a degrading effect of continuous
cultivation practices in arable land. Grass and
arable land showed 30 to 60 % average increase
in bulk density and 26 to 66 % average decrease
in OM compared to forest.
Studies on chemical properties of soils under
different land use systems indicated that soil
reaction and lime potential (3.6 and 3.0,
respectively) were the lowest, while the
exchangeable aluminium was highest [0.27 cmol
(p+) kg-1] in the soils under tobacco land use
system. Soil under mixed forest land use system
recorded the highest total potential acidity [18.7
cmol (p+) kg-1] and buffering capacity [0.76 cmol
(p+) kg-1]. In the upper solum of the soil under
mixed forest land use system, cation exchange
capacity was the highest [48.5cmol (p+) kg-1]
while the base saturation was lowest [25.8 cmol
(p+) kg-1]. (Rudramurthy et al.,2007).
Yihenew and Getachew (2012) recorded the
lowest bulk density and particle density, highest
total porosity and higher moisture content at
both field capacity and permanent wilting
percentage under natural forest land use system.
Soil pH was moderately acidic under all land use
systems. The lowest organic carbon, total N, and
VOLUME NO. 15, ISSUE NO.9

C:N ratio were recorded under cultivated land;
whereas the highest values of the same
parameters were found under natural forest. In
all land use systems, organic carbon and total N
decreased with soil depth. The highest and lowest
available P contents were recorded under natural
forest and grassland, respectively.
The study revealed that there was significant
differences in soil quality parameters under
different land use systems. Soil quality index
(SQI) values varied from 337 in sal forest
(Natural forest ) to 257 in rainfed cropland in
Dungakhet village indicating the superiority of
forest land use system in terms of maintaining
greater SQI than other land-use systems.
(Mandal et al., 2013).

Conclusion
Soil physico-chemical properties significantly
vary among land use systems. The shift in land
use systems from natural forest to other land use
systems had detrimental effect on soil physical
and chemical properties. The continuous
intensive cultivation and use of acid forming
inorganic fertilizers on soils for crop production
without appropriate soil management has
degraded most of the important soil quality
indicators. Therefore, reducing intensive
cultivation, and integrated use of inorganic and
organic fertilizers could replenish the degraded
soil quality parameters for sustainable
agricultural production and productivity.
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Sugarcane crop is a multiple source of food,
fodder and cash need of the growers and readily
available energy in human diet. Among the
factors encouraging lower yield, the insect pests
are of great importance. It is very vulnerable to
insect pests due to long growth duration,
estimating about 20 % decline in production.
Various insect pests like borers, pyrilla, whitefly,
mealy bugs, scale insects, aphid and mites etc.
attack this crop. Sugarcane borers make tunnels
in stubbles and internodes. Damage due to 3rd
and 4th brood of sugarcane borers may result
more than 25% reduction in weight.
Insect-pest complex of sugarcane:
There is wide diversity of insect pests attacking
sugarcane but following ones are of economic
importance.

2.
3.
4.
5.

Management of sugarcane pests
There are different methods to control the insect
pests. This includes mechanical, physical,
cultural, biological and chemical control of pest.

Mechanical control
Plants infested by stem and root borers (dead
hearts) and gurdaspur borer (dry tops) can be
rouged from April to September during first week
of each month. Infested plants along with borer
larvae and egg clusters along with leaves can be
collected from April to September during first
week of each month and fed to the livestock.
Adults of white grub on neem or babul tree can
be collected by shaking tree and destroyed.

Borer pest complex
1.
2.
3.
4.
5.
6.
7.
8.
9.

Early shoot borer, Chilo infescatellus Snellen
(Crambidae: Lepidoptera)
Pink stem borer, Sesamia inferens Walker
(Noctuidae: Lepidoptera)
Green borer, Raphimetopus ablutellus
Zeller (Pyralidae: Lepidoptera)
Root borer, Emmalocera depresella
Swinhoe (Pyralidae: Lepidoptera)
Top borer, Scirpophaga excerptalis Walker
(Crambidae: Lepidoptera)
Stalk borer, Chilo auricilius Dudgeon
(Crambidae: Lepidoptera)
Plassey
borer,
Chilo
tumidicostalis
Hampson (Crambidae: Lepidoptera)
Gurdaspur borer,
Bissetia steniellus
Hampson (Crambidae: Lepidoptera)
Internode borer, Chilo sacchariphagus
indicus Kapur (Crambidae: Lepidoptera)

Physical control
Maintain the proper moisture in field as high
moisture in field increases infection of pyrilla in
sugarcane. Hot water treatment to the sugarcane
prevents damage by scale insect.

Cultural control
Balanced application of fertilizers as DAP and
SOP in plant crop (2.0 bags each/acre at sowing
time), Urea in both crops (1.5 bags during hoeing
and earthing-up) should be applied. Sugarcane
early shoot borer can be controlled by timely
earthing up of the field. This prevents insects to
lay their eggs.

Sucking pest complex
1.

(Diaspididae: Hemiptera)
Leaf hopper, Pyrilla purpusilla Walker
(Lophopidae: Hemiptera)
Whitefly, Aleurolobus barodensis Maskell
(Aleyrodidae: Hemiptera)
Woolly aphid, Ceratovacuna lanigera
Zehnter (Aphididae: Hemiptera)
Mealy bug, Saccharicoccus sacchari
Cockerell (Pseudococcidae: Hemiptera)

Scale insect, Melanaspis glomerata Green
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use of chemicals needs to be put to use in an
effective way. Use of pesticides could also be
rationalised by monitoring fields and treating
only when necessary.

Biological control
Egg parasite, Trichogramma chilonis can be
released @ 12000 parasitized eggs/acre pasted
on ivory cards from April to September in 1st
week of each month. Larvae of Chrysoperla
carnea feed on all soft bodied insects like aphids,
jassids, whiteflies, mealy bug, etc. Epiricania
melanoleuca parasites adults of sugarcane
pyrilla.
There
are
many
reports
of
entomopathogenic viruses Nuclear Polyhedrosis
Virus (NPV) and Granulosis Virus (GV) are
commonly used in insect pest control.
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Chemical Control
Carbofuran 3G can be applied @ 8 kg/acre
during last week of March and then at earthingup in May for borers.

Conclusion
In order to control insect pests of sugarcane, a
multi-tactic system of pest control needs to be
implemented, which should include predators,
resistant genotypes, culture practices and finally
insecticides. Because the insect is restricted to its
life cycles, it would be of great value to
understand the same so that exploitation is
effective. For example release of right kind of
predators at the right time of the season
according the timing of the pests, similarly the
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With the rapid increase in world population from
past few years soil mismanagement and land
misuse are the major causes which have drastic
effects on the quality of soil. Ecosystem has to be
healthy in order to provide fertile soil, and other
natural resources. With the advancement in
techniques the industrial activities and
agricultural practices the soil is polluted in long
term. The major pollutants of soil and water
systems are roughly same. Earthworms are the
major invertebrates found in soil forming a
dominant part of soil ecosystem and because of
their ecological importance they receive more
attention. Earthworms belong to the invertebrate
VOLUME NO. 15, ISSUE NO.9

community and play a very predominant role in
formation and maintenance of soil structure, soil
fertility
and
organic
matter
through
decomposition of residues and nutrient cycling
processes (Dominguez
et al., 2009). The
presence or absence of the earthworm species
within the soil indicates the health of soil.
Earthworms
possess
the
capability
of
accumulating a considerable amount of metals in
their tissues and thus potentially serve as
biological indicators of soil contamination. The
accumulation of heavy metals largely depends
upon the interaction of the earthworm with
edaphic factors of soil such as organic matter, pH
29
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etc. Terrestrial ecosystems are heavily polluted
with heavy metals and now it is considered as
serious environmental concern. Both natural and
anthropogenic activities are responsible for
heavy metal contamination in the environment
and the living organisms are exposed to them
through various pathways. Heavy metals do not
undergo biodegradation and thus they are
considered as toxic and serious pollutant which
poses many risks to the ecosystem (Odoh et al.,
2011). One of the specified behaviors of
earthworms is to accumulate heavy metals in
their tissues and they are sensitive enough to the
contaminants which makes them good
bioindicators. Earthworms are one of the most
important organisms in terms of soil
functionality and thus play an important role in
eco-toxicological risk assessment. Several
studies have been advocated the influence of
heavy metals in soils on earthworms and their
bioaccumulation. Earthworms are claimed to be
one the useful biological indicators of pollutants
because of their habitat. The bioavailability of
metals to earthworms can be evaluated both on

terms of relative toxicity and through
bioaccumulation determination providing a
BSAF (Biota to Soil Accumulation Factor). From
the relevant studies it has been advocated that
bioaccumulation is a slow process for the several
heavy metal concentration tested and the degree
of accumulation varies from tissue to tissue of
earthworms. Thus is can be said that speciesspecific factors play an important role and the
chemical properties of the heavy metals affect the
bioaccumulation outcome.
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found in food and animal feedstuffs such as
grains and seeds. Nevertheless, those that do
occur in food have great significance in the health
of humans and livestock. Since they are produced
by fungi, mycotoxins are associated with
diseased or mouldy crops, although the visible
mould contamination can be superficial.
The effects of some food-borne mycotoxins
are acute, symptoms of severe illness appearing
very quickly. Other mycotoxins occurring in food
have longer term chronic or cumulative effects
on health, including the induction of cancers and
immune deficiency. Information about foodborne mycotoxins is far from complete, but
enough is known to identify them as a serious
problem in many parts of the world, causing
significant economic losses.

Introduction
Serveral mycotoxins in agricultural products
cause health hazards to people and animals and
economical problem. Dangerous mycotoxins are
naturally present in foods, feeds and our
environment. They are pathologically classified
as hepatotoxins, nephrotoxins, vomitoxin and
neuro-musculotoxin, some of which are
potentially
carcinogenic
and
mutagenic.
Aflatoxin, for example, is the most potent
hepatocarcinogen
and
mutagen
among
mycotoxins. Therefore, the contamination of
mycotoxins should be minimized by designing a
series of measures of prevention and control.

What are mycotoxins?
Mycotoxins are poisonous chemical compounds
produced by certain fungi. There are many such
compounds, but only a few of them are regularly
VOLUME NO. 15, ISSUE NO.9
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Table 1. Mycotoxins in staple grains and seeds
Mycotoxin
deoxynivalenol/nivalenol

Zearalenone

ochratoxin A

fumonisin B1

aflatoxin B1, B2
aflatoxin B1, B2, G1, G2

Commodity
Fungal source(s)
wheat, maize, barley Fusarium
reported from
graminearum,
Fusarium
crookwellense,
Fusarium culmorum
maize, wheat
F. graminearum, F.
culmorum, F.
crookwellense

barley, wheat, and
many other
commodities
maize

Aspergillus ochraceus,
Penicillium
verrucosum
Fusarium moniliforme
plus several less
common species

maize, peanuts, and
many other
commodities
maize, peanuts

Aspergillus flavus
Aspergillus parasiticus

Aflatoxin on germination (Aspergillus flavus, A.
parasiticus and A. nomius)

•

Crude aflatoxin treated seeds inhibits seed
germination% in all varieties of maize. Reduction
in germination% over control was more
prominent in local and African tall variety of
maize as compared to Amber variety of maize.

•

On seedling growth
On root length and shoot length was variety
specific. In aflatoxin treated seedlings shoot was
weaker as compared to controlled seedlings.
Chlorophyll a and chlorophyll b contents were
fluctuating in aflatoxin treated seeds.

•

chlorophyll synthesis which results in the
virescence or albinism in the affected plants.
Aflatoxin at concentrations higher than 10
μg mL−1, induced the maximal reduction in
the growth rate of hypocotyls after
germination.
This in relation to the effects of aflatoxin on
DNA-dependent
RNA
biosynthesis.
Reduction in the number of tillers in plants
with high concentrations of aflatoxin was
also due to the accumulation of DNA damage
in cells, which leads to apoptosis.

Fungi cannot grow (or mycotoxins be produced)
in properly dried foods, so efficient drying of
commodities and maintenance of the dry state is
an effective control measure against fungal
growth and mycotoxin production.
To reduce or prevent production of most
mycotoxins, drying should take place as soon

The phytotoxic effect of aflatoxin on the
basis of the remarkable inhibitory effect on
chlorophyll and carotenoid synthesis and
reduction of seed germination and seedling
growth of lettuce, mung, mustard, gram,
cowpea and sesame.
Aflatoxin has been proposed to inhibit
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Identified by the International
Agency for Research on Cancer
(IARC) as a possible human
carcinogen. Affects reproductive
system in female pigs
Suspected by IARC as human
carcinogen. Carcinogenic in
laboratory animals and pigs
Suspected by IARC as human
carcinogen. Toxic to pigs and
poultry. Cause of equine
eucoencephalomalacia (ELEM), a
fatal disease of horses
Aflatoxin B1, and naturally
occurring mixtures of aflatoxins,
identified as potent human
carcinogens by IARC. Adverse
effects in various animals,
especially chickens

Prevention and control of mycotoxins in stored
grains and seeds
Dry the grain

On chlorophyll content of seedling

•

Effects of ingestion
Human toxicoses India, China,
Japan, and Korea. Toxic to
animals, especially pigs
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after harvest and as rapidly as feasible. The
critical water content for safe storage
corresponds to a water activity (aw) of about 0.7.
Maintenance of foods below 0.7 aw is an effective
technique used throughout the world for
controlling fungal spoilage and mycotoxin
production in foods.
While it is possible to control fungal growth
in
stored
commodities
by
controlled
atmospheres or use of preservatives or natural
inhibitors, such techniques are almost always
more expensive than effective drying, and are
thus rarely feasible in developing countries.

grain on the head and promote fungal growth in
the moist environment of the ripening grain. In
storage, many insects species attack grain, and
the moisture that can accumulate from their
activities provides ideal conditions for the fungi.
To avoid moisture and mould problems, it is
essential that numbers of insects in stored grain
be kept to a minimum. Such problems are
compounded if the grain lacks adequate
ventilation, particularly if metal containers are
used.
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Avoid grain damage
Damaged grain is more prone to fungal invasion
and therefore mycotoxin contamination. It is
thus important to avoid damage before and
during drying, and in storage. Drying of maize on
the cob, before shelling, is a very good practice.
Insects are a major cause of damage. Field
insect pests and some storage species damage
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many factors, has emerged as one of the major
forces limiting the fitness of plants and may
affect plant life histories (Ashman et al. 2004).
Pollination is a crucial stage in the
reproduction of most flowering plants. The water
content of the ripe pollen grain may represent 550% of grain mass depending on the species.
Higher water content generally corresponds to
the higher rate of germination on stigma and
lower tolerance to desiccation during dispersal
(Paccini et al. 2006). The viability of partially
dehydrated pollen, in contrast to pollen with
naturally low water content, usually decreases
rapidly with water loss (Nepi et al. 2001). The
size and shape of pollen grain may affect it to
desiccation and, as a consequence, the likelihood
of successful pollination under specific
environmental conditions. Even a slight change
in grain size has a considerable consequence on
the number of grains produced if the same

Background
Crop production must meet the demands of
feeding a growing population in an increasingly
degraded environment amid uncertainties
resulting from climate change. Climate change
has the potential to severely impact ecosystem
services such as pollination. As with any change,
both the challenges and opportunities can be
expected. The intergovernmental panel on
climate change (IPCC, 2007) reports an
approximate temperature increase ranging from
1.1-6.4ºC by the end of this century. The expected
climate changes include an increase in average
temperatures, atmospheric CO2 concentration
and alterations of rainfall regimes. (FAO, 2012).

Introduction
The production and morphology of pollen grains
are key feature of pollination biology. In the last
decade, pollen limitation, which is influenced by
VOLUME NO. 15, ISSUE NO.9

32

June, 2019

ISSN No.:2321-7405

amount of resources is used for pollen
production. Under high desiccation stress, pollen
grains become larger and more spherical in
shape. Increasing in size and becoming more
spherical may decrease the surface to volume
ratio of grain and therefore reduce the rate of
water loss. Even high-temperature stress has also
an impact on pollen grain volume and shape.

season of many plant species.
3. The available information on the direct effect
of temperature stress on the reproductive
phase.

Gamete development:
High-temperature
stress
during
gamete
development has been shown to affect plant
reproduction with immediate and long-term
effects. The quantity and morphology of pollen,
anther dehiscence and pollen wall architecture,
as well as the chemical composition and
metabolism of pollen, have been affected by high
temperatures. All these efforts could alter male
fitness by reducing the available amount of
pollen and could also-if the pollen limitation is
severe-indirectly limit female fitness by reducing
the number of seeds sired.

Effect of increasing temperature on sexual plant
reproductive phase
The three main points support the idea that the
reproductive phase is a good candidate to be
affected by climate change:
1. The events of irregular and reduced
cropping.
2. The forecasted change in temperature,
mainly in spring, during the flowering

Figure 1: Temperature stress experienced during gamete development (blue), the postpollination-prezygotic stage
(red) and the postzygotic stage (green) alters these stages (large coloured arrows) and also has long-lasting
consequences on subsequent stages (small coloured arrows). Some processes warrant further investigation, such
as how temperature stress at a given level might affect stress response at a different level (red question marks) or
the nature of the reported transmitted effects for each stress level (green question marks).
Source: Afif Hedhly et al. 2008. Trends in Plant Science. 14(1): 1360-1385.

The range of temperature tolerance
threshold is highly variable between species,
mild increases in temperature negatively affect
characteristics such as pollen viability, pollen
VOLUME NO. 15, ISSUE NO.9

germination ability, pollen tube growth rate and
seed and fruit set. Studies indicate that selection
among developing macrogametophyte has an
effect beyond the gametophytic generation by
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altering the composition and performance of the
next sporophytic generation and temperature
stress is one of the factors governing selection.
Temperature
variation
during
pollen
development can alter pollen performance and
this effect might lead to changes in the genetic
frequencies of the next sporophytic generation.

Pollen competition and selection:
Temperature might also affect pollen selection
during the progamic phase. The existence of
pollen selection has caused some controversy.
During the reproductive process, an intense
pollen competition that seems to be the substrate
for gametophytic selection takes place in the
pistil. The first evidence for differential selection
at the gametophytic level in response to lowtemperature stress demonstrated in cultivated
and wild tomato. Studies in sweet cherry (Prunus
avium L.), a woody perennial species that
promotes intense pollen competition, show that
temperature affects pollen tube dynamics and, as
a consequence, influences the proportion of
pollen tubes that succeed in reaching the ovary.

From pollination to fertilization:
The temperature variation during the postpollination-prezygotic stage affects both male
and female functions, as well as the interaction
between the two. The two main effects on the
post pollination-prezygotic stages are (i) the
acceleration or retardation of the whole process
and (ii) the potential influence of the prevailing
temperatures on pollen selection.

Postzygotic stage:

Male-female synchrony for successful mating:

The study of the relative importance of preversus post-zygotic temperature variation (15ºC
nights/20ºC days and 20ºC nights/26ºC days at
both stages) on offspring fitness and
performance in Plantago lanceolate L. showed a
major effect of post-zygotic variation on
offspring fitness by 50%.
The sexual phase in flowering plants is an
active developmental process subjected to
different selective forces. Heat stress affects male
and
female
gametogenesis,
pollen-pistil
interaction and embryo development. Moreover,
the three processes interact and have a bearing
on each other finally, in addition to observed
effects on reproductive output, the genetic
composition, phenology of adaptive traits and
fitness of the next generation might also be
influenced.

The temperature affects the quantity of pollen
that succeeds in germinating, as well as the rate
of pollen tube growth along the reproductive
tract. John T. Buchholz and Albert F. Blakeslee
were the first to show an effect of high
temperature on pollen tube growth rate in
Datura stramonium L. since then data from both
herbaceous and woody plant species suggest that
an acceleration of pollen tube growth under high
temperatures and slowing-down under low
temperatures seem to be a general phenomenon.
High temperature accelerates overall female
development, whereas low temperature slows it
down. Thus, high temperatures accelerate stigma
and ovule development, reducing the duration
for which they are receptive to pollen and pollen
tubes, whereas low temperature prolong both
stigmatic receptivity and ovule longevity,
extending the receptivity period. Consequently,
temperature stress seems to have a
complementary effect on the male and female
counterparts, accelerating or slowing down the
reproductive process.
Male-female synchrony seems to be a
prerequisite for successful mating in plants, and
fertilization occurs when the two gametes are at
the same phase of the cell cycle. A reduction in
female receptivity might jeopardize pollination,
especially under suboptimal pollinator activity,
which can be affected by changing environmental
conditions.

VOLUME NO. 15, ISSUE NO.9
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High pressure processing (HPP) is also called
high hydrostatic pressure processing, ultra-high
pressure processing, pascalization or cold
pasteurisation. Is a non-thermal technique of
food preservation which applies high pressure to
solid or liquid foods to improve their safety (that
inactivates harmful pathogens and their
vegetative spores) and in some cases,
organoleptic properties and quality.

can be removed. In most processing
operations HPP is carried out between 400
to 600 Mega Pascal (MPa), at room
temperature, although due to the effect of
pressure, the temperature of the product in
the pressure chamber can rise by 3-6°C for
every 100 MPa increase in pressure,
depending on the composition of the
product.

Working principle of HPP

Effect of HPP on microorganisms

•

•

•

•

•

•

Foods which receive HPP must be first prepacked in vacuum-packs or other flexible
packaging such as plastic bottles. Harder
packaging such as ceramics, glass or metal
cannot be used in HPP.
The selected packaging must be able to
withstand the high pressures used, without
losing seal integrity or barrier properties and
without leaching undesirable packaging
chemicals into the product.
After packaging, the foods are placed into a
specially designed pressure chamber which
is sealed and completely filled with potable
water. A pump connected to the pressure
chamber pressurises the water, i.e.
hydrostatic pressure, and this pressure is
then transmitted, i.e. applied, to the food
through its packaging via the water.
As the pressure acts instantaneously and is
equally distributed, there is no obvious
crushing effect on the packaged food. The
pressure is then applied for a set time period
typically from a few seconds up to 20
minutes.
On completion of the time period, the
chamber depressurises and the food product
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In typical HPP operations, i.e. 400-600 MPa
for two minutes or greater, the high pressure
applied to foods at room temperature will
reduce numbers of most vegetative bacteria
by up to 4 log units or greater, and inactivate
certain enzymes with only a small change in
the organoleptic properties of the food.
However, the resistance of bacteria and
other microorganisms to HPP is highly
variable, e.g. some gram positive bacteria
such as Listeria monocytogenes can exhibit
higher resistance than gram negative
bacteria such as Salmonella.
Spores of both bacteria and moulds are
largely resistant to inactivation by HPP.
Viruses have a wide range of pressure
resistance, depending on their structural
diversity. The effectiveness of HPP
treatments will be dependent on the
pressure applied, the holding time,
temperature, the type of food matrix and the
target organism.
It is the responsibility of the food business
operator to ensure that the HPP treatment
applied to the food product is appropriate to
achieve the desired result.
June, 2019
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Applications of HPP
•

•

–

There are many foods suitable for HPP, but
particularly those with high water contents
including fishery products, shellfish, meat
and dairy products, fruit and vegetable
juices, smoothies, dips, jams and baby food.
The decision to use HPP can be driven by a
number of requirements:
– Spoilage control – by reducing the foods
microbial load, HPP may be used to
extend shelf-life by increasing the
period over which the food can be
marketed and sold
– Pathogen control – by elimination or
reduction to safe levels pathogens of
concern
such
as
Listeria
monocytogenes. It should be noted that
HPP does not destroy spores and
microorganisms will differ in their
responses to pressure, therefore process
validation is important
– Organoleptic
preservation/improvement – as HPP is
a non-thermal process it can preserve or
improve the organoleptic properties
that can be compromised when the food
is heat treated. In cheese for example,
HPP can decrease the microbial load
which slows the ripening process. This
can help ensure the organoleptic
properties are consistent between
batches of cheese and are maintained
throughout its shelf-life. HPP can also
be used to tenderise and improve the
texture of meat products
– Product reformulation – the use of HPP
for enhancing the characteristics of
reformulated products, e.g. low salt
meats
– Product forming – by subjecting food
products such as reformed/restructured
meats to the very high pressures used in
HPP, the binding or cohesion of many
small pieces of meat into one larger

piece may be facilitated
Shucking of shellfish – HPP (often at
lower pressures and for shorter times
than those used for the processes
described above) can be used for
shucking shellfish and other seafood

Foods suitable for HPP
Low-medium moisture, semi-solid/solid
foods, vacuum packaged:
•
•
•

Dry-cured or cooked meat products
Cheese, Fish, seafood, marinated products
Ready to eat meals, sauces

High moisture, solid foods, vacuum
packaged:
•
•

Fruits, marmalades/jams
Vegetables

High moisture, liquid foods in plastic
bottle/flexible packaging:
•
•
•

Dairy products
Fruit juices
Bioactive beverages

Solid foods with air included
•
•

Bread and cakes
Mousse

Packaged foods in completely rigid
packaging
•
•

Glass packaging
Canned foods

Foods with very low water content
•

Spices, Dry fruits and Powders
HHP treatment has proven to be an effective
technology to reduce the microbial load of foods
for
both
pathogenic
and
spoilage
microorganisms with minimal impact on the
initial quality of the foods. It also offers
consumer acceptable, environmental friendly,
scientifically recognized method to achieve
higher quality in certain foods
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Semiochemicals for Insect Pest Management
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bring both sexes together for feeding and
reproduction. These are the chemicals that allow
insects to congregate for feeding and other
activities. These are released by members of one
sex only but elicit responses in members of both
sexes of a species.
Eg. Bark and ambrosia beetles of the family
Scotytidae etc.

Introduction
Semiochemicals are chemical substance that
substances that mediate communication
between organisms. They are used by insects for
intraand
interspecies
communication.
Semiochemicals derived from the Greek word
"semeon," which means "sign" or "signal."R.H.
Whittaker coined the term "semiochemical" in
1970.
Methods for crop protection based on
semiochemicals show advantages over methods
based on conventional insecticides. Biological
control with pheromones or kairomones can be
used for detection and monitoring of insect
populations. Monitoring is important for the
efficient use of conventional insecticides. Mating
disruption by use of pheromones is a promising
and, in many cases, a successful strategy for
control. The use of semiochemicals as feeding
deterrents is another strategy. The most common
strategy for control by the use of semiochemicals
is to attract, trap, and kill the pest insects.

Alarm Pheromones:A substance produced by an insect to repel and
disperse other insects in the area. These
pheromones are reported in Homoptera,
Isoptera and Hymenoptera and are released by
organs such as mandibular, anal, Dufour’s and
poison gland in ants. An individual also releases
them when an enemy attacks.

Trail marking pheromones:Trail marking pheromones are substances of low
persistence that are released and perceived by
individuals in a trail. The pheromones are
specially found in social insects like
hymenopterans and termites. The ants, formica
rufa uses formic acid as a trail marker.

Semiochemicals
1. Intraspecific interactions

Epidiectic pheromones:-

Pheromones: - A substance that is secreted by
an organism to the outside environment and
causes a specific reaction in a receiving organism
of the same species.
In 1959, karlson and Luscher proposed the
term pheromone to represent chemicals used for
intraspecitic communication.

These compounds function in the regulation of
population density by controlling the dispersion
of individuals.

Territorial pheromone:Secreted by males of some species and attract
both males and female for e.g. males of
bumblebees and carpenter bees demarcate the
territory for foraging activity. Sex pheromones
are useful in integrated pest management in
three distinct ways viz., monitoring of insect
population, mass trapping and mating
disruption.

Sex pheromones:A substance generally produced by the female to
attract male for the purpose of mating.
Sex Pheromone are among the most
powerful of chemical attractants.
Sex Pheromone were discovered by A.A.
Butenandt in 1959 from silkworm moths,
Bombyx mori.

2. Interspecific interactions
Allelochemicals:-Chemicals
involved
in
interspecific communication were termed as
allelochemicals.
R.H.
Whittaker
coined
the
term

Aggregation pheromones:A substance produced by one or both sexes that
VOLUME NO. 15, ISSUE NO.9
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Allelochemicals in 1970.
Allelochemicals are defined as non-nutrient
substances originating from an organism, which
affect the behavior, physiological condition or
ecological welfare of organisms of another
species.
Allelochemicals affect the survival, growth
and development of us insects as well as their
natural enemies.

adaptively favorable to the receiver but not to the
emitter.

Allomones:-

Apneumone:-

Synomones:A substance produced or acquired by an
organism that, when it contacts an individual of
another species evokes in the receiver a
behavioral or physiological reaction that is
adaptively favorable to both emitter and receiver.

A substance produced or acquired by an
organism that, when it contacts an individual of
another species evokes in the receiver a
behavioral or physiological reaction that is
adaptively favorable to the emitter but not to the
receiver.

A substance emitted by a non-living material
which evokes a behavioral or physiological
reaction that is adaptively favorable to a
receiving organism but detrimental to an
organism of another species that is found in or
the non-living material.

Kairomones:-
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Abstract

Introduction

Entrepreneurship plays an important role in
economic prosperity and social stability in
developing countries. India faces massive
challenges with its high levels of unemployment
among the youth especially university graduates
due to lack of work experience, low skills base
and education. Attitude is one of the most
important determinants of human behaviour. It
influences the process of learning fundamentally.
This impressive and rapid growth of
entrepreneurship is attributed to the power of
education in promoting social, economic,
political, and spiritual well-being of an individual
and social development. Education has been the
instrument in the development of man to enable
him live an effective and meaningful life and to
be able to contribute towards the development of
society in which he finds himself.

VOLUME NO. 15, ISSUE NO.9

Presently, in India, more than half of the
population is in the age group of 15 to 59, known
as the economically active age group. It is
projected that every year around 6 to 8 million
youth will enter the labour force each year for
coming ten years. However, on the supply side,
there are not these many jobs being created
(Pandya, 2018).The timely discussion and focus
of entrepreneurship programs for the youth in
the economic struggle is of paramount
importance in economic development in
developing countries like India. The key
challenges identified include social, economic,
and personal factors. The main personal
challenge to youths is their ability to innovate or
come up with new ideas, while not being
accepted by colleagues and the elderly is another
main challenge especially in the early stages of
38

June, 2019

ISSN No.:2321-7405

their entrepreneurial development (Quagrainie
& Adams, 2018).

subject management and business economics.
Table 1 depicts distribution of students on the
basis of their attitude towards entrepreneurship.
It includes attitude towards learning, socioeconomic, cultural, social, need of experience,
family attitude, risk taking and personal attitude
regarding entrepreneurship. The data revealed
that in all most all variables of attitude, students’
responses are distributed among strongly agree
to neutral except in risk taking. It indicates that
majority of the students believe that
entrepreneurship can be taught (37.5%) and
would like to develop such skills (43%). It is
socially desirable as it contributes in
employment generation (71.5%). It increases
national productivity (44%). Further, 40 percent
want to have business experience and 41 percent
believe that entrepreneurship is not gender
biased indicates equal scope for male and female.
Majority (about 45%) feel motivation as
important variable in becoming entrepreneur.
Risk taking capabilities can be found but they are
risk averse students with the lowest mean score
of 3.31. Personal attitude is also affirmative and
admiring towards entrepreneurship with highest
mean score of 4.33. Hence it can be concluded
that students understand the significance of
entrepreneurship but due to risk involved they
avoid entrepreneurship.

Methodology
The study was confined to Junagadh district of
Gujarat state. Total 200 students were selected.
The required data were collected by survey
method well-structured schedule comprising of
both open and close ended questions
(Sabri&Poh). The variable attitude is measured
using attitude statements (Dionco-Adetayo,
2006).Frequency distribution and percentages
were used to analyze and describe the data.

Results and Discussion
Data of the study revealed that 65 percent
respondents are male and remaining are female.
The OGPA of the respondent students are
ranging from 5.6 to 8.9.About 27 percent are
engaged with part time job. Parents of 69 percent
students are engaged in service, while remaining
31 percent respondent’s parents are selfemployed. The yearly family income of
respondents is ranging from ₹1, 50,000/- to ₹ 9,
75,000/-. All the respondents belong to age
group of 20 to 25 years. Are of living shows that
47 percent respondents belong to rural area
while 53 percent belongs to urban area. More
than 60 percent students has already studied the

Table 1: Distribution of respondents’ attitude towards entrepreneurship
Sr.
No.
1
A
B
C
2
A
B
C
3
A
B

Attitude Variables
Learning Entrepreneurship
Entrepreneurship can be taught
I like attending entrepreneurship
programs
I believe on entrepreneurial ability
development
Socio-economic Attitude
Entrepreneurship creates
employment
Entrepreneurship utilizes indigenous
resources
Entrepreneurship increases national
productivity
Cultural Attitude
I want to live in entrepreneurial
society
Entrepreneurship is a part of our
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Strongly
Agree
F
75
80
86

143

N=200

Agree

Neutral

Disagree

%

F

%

37.5 62 31 51 25.5
40 53 26.5 62 31
43

60

30

Strongly
Disagree
F

12
05

06
02.5

00
00

00
00

54

27

00

00

00

00

71.5 57 28.5 00

00

00

00

00

00

58

29

53 26.5 75 37.5

14

07

00

00

64

32

88

44

32

16

16

04

00

00

48

24

50

25

70

35

32

16

00

00

38

19

56

28

63 31.5

43

21.5

00

00

39

Mean
Score

4.07

4.16

3.45
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Sr.
No.

Attitude Variables

culture
Parents are happy seeing their
C
children involved in entrepreneurship
Attitude towards Experience
4
Business exposure is important at
A
early age
Successful entrepreneurs are those
B
who started working with relations
I want to have experience in business
C
Social Attitude
5
Entrepreneurship is not gender
A
biased
Entrepreneurship is not meant only
B
for elderly
Entrepreneurship is not only for selfC
employed families
Motivation Attitude
6
Entrepreneurs are self-motivated
A
Entrepreneurs are high in need
B
achievement
Entrepreneurs means self-reliance
C
Risk taking attitude
7
Can take risk with money
A
Like to travel new routes or take new
B
adventures
Intention to take risk in near future
C
Personal Attitude
8
Entrepreneurship is good career
A
option
Family would support if I become
B
entrepreneur
Entrepreneurship would be
C
appreciated by family and friends
Grand Mean Score
Strongly agree = 5, Agree = 4, Neutral =

Strongly
Agree
F

Neutral

Disagree

%

F

%

Strongly
Disagree
F

36

18

55 27.5 58

29

42

21

09

04.5

68

34

70

35

62

31

00

00

00

00

50

25

68

34

55 27.5

21

10.5

06

03

80

40

69 34.5 49 24.5

02

01

00

00

42

21

82

24

12

09

04.5

28

33

16.5

29

14.5

27

34

17

00

00

37
66

41

43 21.5

18.5 45 22.5 56
33

46

23

54

78
93

39 52 26 49 24.5
46.5 47 23.5 35 17.5

11
25

5.5
12.5

00
00

00
00

87

43.5 71 35.5 42

21

00

00

00

00

12
9.5

23
31

11.5
15.5

39
13

19.5
6.5

05

125 62.5

20

10

84
102
31

42
51

30 15 24
35 17.5 19

15.5 14

07

10

124

62

53 26.5 23 11.5

00

00

00

00

106

53

32

141

22

11

40

20

00

00

70.5 25 12.5 18

09

16

08

00

00

16

Mean
Score

3.95

3.49

4.03

3.31

4.33

3.849
3, Disagree = 2, Strongly disagree = 1

they can be job-creators instead of job-seekers.

Conclusions
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Introduction

•

Use of light energy in food processing is well
known it may in the form of pulsed light or
microwave
etc.
Microwave
processing
technology involves use of microwave for
processing of food at high temperature and is one
of the thermal food processing technique. These
microwaves are part of electromagnetic waves
with frequency of 300 MHz to 300 GHz with
corresponding wavelength from 1 mm to 1 nm.
Microwaves are a form of electromagnetic energy
produced at specific frequency bands, generated
by magnetron (device which converts electric
energy
at
low
frequencies
into
an
electromagnetic field), with centers of positive
and negative charge that change direction
billions of time per second. This results in
instantaneous penetration of the radiation and
resulting in heating the food products. When
food is placed in the path of microwaves
electromagnetic energy is absorbed and
converted to heat.
Food is heated by generation and deposition
of heat in the food itself, unlike that in
conventional heating, where heat energy is
applied to the outside surface and is conducted to
the centre of food. The microwave ovens are thus
40 per cent efficient as compared to 14 per cent
for standard electric ovens and 7 per cent for gas
ovens.

•
•

Applications of Microwave Processing
The micro waves are applied in polymer and
ceramic industries, medicine and food
processing. Application of this technology in food
industry is relatively a new process. Microwaves
are applied in food industries for drying,
blanching,
puffing,
tempering,
cooking,
sterilization and pasteurization of food products.
•

•
•

Factors affecting microwave heating
•
•

Starting temperature: Higher the initial
temperature, faster the microwave heating.
State of food: Wet foods are heated more
efficiently in comparison to dry foods.
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Homogeneity: More homogenous the food,
greater and more even is the absorption of
microwaves and less time required for
heating.
Geometry: Cubical or cuboidal slices may
exhibit “edge over heating and corner
heating”.
Quantity of food: For every additional unit
quantity of food, approximately one half of
the time for one unit is added to the required
heating time.

41

Blanching: Boiling followed by microwave
blanching of potatoes known to kill the
peroxidase enzyme activity in 4 to 5 min as
compared to 15 min for boiling alone.
Cooking: Precooking of bacon, meat patties
and poultry parts. Doughnuts are cooked
without using oil in microwaves.
Dehydration: Dehydration of fruit juices
and pulps using microwave ovens at 45OC
and 6-8 torrs vacuum. It is advantageous to
use microwave heating during falling rate
period, when heat and mass transfer in
conventional drying are least. It can also
prevent case hardening at food surfaces.
First commercial application of microwave
energy was finish drying of potato chips.
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•

•
•

•

and results in excessive colour changes. The
direct penetration of heat into food results in
better colour, flavor retention, higher
porosity and higher rehydration of the food
products.

Pasteurization: It takes 30-45 min to
reach pasteurization temperature in thermal
processing as compared to only 3-5 min with
microwaves.
Sterilization: Metal package should not be
used as metals are reflectors of microwaves.
Most foods can be sterilized by microwaves.
Tempering: It is the process of raising the
temperature of solidly frozen foods to a
temperature just below the freezing point of
water e.g. -4 to -2OC. Tempering is used in
place of complete thawing in some of the
packed frozen foods. It can be completed in
minutes by using microwaves compared to
2-5 days in a conventional thawing room
without unpacking of product.
Baking: Microwaves also find application
in baking especially during the last phase
when conventional heating takes longer time

Advantages
•
•

Faster and more uniform heating
Case hardening of the food product is
escaped.

Disadvantages
•
•
•

Existing of non-uniformity in food
(composition and geometry) results in
uneven heating and other problems.
Microwave property (Uneven EM field)
results in intense heating at a point.
High cost of the instrument.
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Fourier Transform Infrared Spectrophotometer and
its Biological Applications
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far-infrared region; at very long wavelengths it
merges into the microwave region (Jump up, et
al., 2001). Capacity in the far infrared needed the
development of accurately ruled diffraction
gratings to replace the prisms as dispersing
elements. The spectroscopy is a less spontaneous
technique to obtain the same information. This
technique shines a beam containing many
frequencies of light at once and measures how
much of that beam is absorbed by the sample.
This process is repeated many times. Afterward,
a computer takes all this figures and works
toward the back to infer what the absorption is at
each wavelength. The light shines into a
Michelson interferometer a certain arrangement
of mirrors, one of which is moved by a motor. As
this mirror moves, each wavelength of light in the
beam is periodically blocked, transmitted, by the
interferometer, due to wave interference.
Dissimilar or singular wavelengths are
modulated at different rates, so that at each
moment the beam coming out of the
interferometer has a different spectrum. The

Introduction
Fourier-transform infrared spectroscopy (FTIR)
is a technique used to obtain an infrared
spectrum of absorption or emission of a solid,
liquid or gas. The term Fourier-transform
infrared spectroscopy originates from the fact
that a Fourier transform (a mathematical
process) is required to convert the raw data into
the actual spectrum. The goal of any absorption
spectroscopy (FTIR, ultraviolet-visible etc.) is to
measure how well a sample absorbs light at each
wavelength. (Santos et al., 2016). The instrument
covered the wavelength range from 2.5 μm to 15
μm (wave number range 4000 cm−1 to
660cm−1). The lower wavelength limit was
chosen to encompass the highest known
vibration frequency due to a fundamental
molecular vibration (Smith et al., 1968). Later
instruments used potassium bromide prisms to
extend the range up to 25 μm (400cm−1) and
caesium iodide 50 μm (200cm−1). The region
beyond 50 μm (200cm−1) became known as the
VOLUME NO. 15, ISSUE NO.9
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computer processing is essential to turn the
obtained data into the desired outcome. With the
help of common algorithm a obtained data has
been converted in to desired output. The raw
data is sometimes called an "interferogram". The
interferogram has to be measured from zero path
difference to a maximum length that depends on
the resolution required. This is much more
precise than the dispersive techniques where the
scale depends on the mechanical movement of
diffraction
gratings.
Another
significant
advantage is less sensitivity to stray light that is
radiation of one wavelength appearing at another
wavelength in the spectrum. In dispersive
instruments, this is the result of imperfections in
the diffraction gratings and accidental
reflections.

•

•
•

encoding” takes place. The resulting
interferogram signal then exits the
interferometer.
Sample: The beam enters the sample
compartment where it is transmitted
through or reflected off of the surface of the
sample, depending on the type of analysis
being accomplished.
Detector: The beam finally passes to the
detector for final measurement.
Computer: The measured signal is digitized
and sent to the computer where the Fourier
transformation takes place. The final
infrared spectrum is then presented to the
user for interpretation and any further
manipulation.

Components of IR Sources
FTIR spectrometers are regularly used for
measurements in the mid and near IR regions.
Detectors: Mid-IR spectrometers commonly use
pyroelectric detectors that respond to changes in
temperature as the intensity of IR radiation
falling on them varies. The sensitive elements in
these detectors are either deuterated triglycine
sulfate (DTGS) or lithium tantalate (LiTaO3).
Beamsplitter: A beam-splitter transmits
and reflects 50% of the incident radiation.
However, as any material has a limited range of
optical transmittance, several beam-splitters
may be used interchangeably to cover a wide
spectral range. Beam splitter is usually made of
KBr with a germanium-based coating that makes
it semi-reflective. KBr absorbs strongly at
wavelengths beyond 25 μm (400 cm−1) so CsI is
sometimes used to extend the range to about 50
μm (200 cm−1).
Fourier transforms: The interferogram in
practice consists of a set of intensities measured
for discrete values of retardation. The difference
between successive retardation values is
constant. Thus, a discrete Fourier transform is
needed. The fast Fourier transform (FFT)
algorithm is used.

Fig 1. Schematic diagram of
interferometer, configured for FTIR

•

•
•

Source: Infrared beam passes through an
aperture which controls the amount of
energy presented to the sample.
Interferometer: The beam enters the
interferometer
where
the
“spectral
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Michelson

Applications Of FTIR

Sample Analysis Process
•

a

•
•
•
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Identification of inorganic and organic
compounds
Identification of components of an unknown
mixture
Analysis of solids, liquids, and gases
Measurement of toxic gas in fuels
Combustion
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Fourier Transform Infrared Spectrometry (2nd
ed.). Wiley-Blackwell. ISBN 0-471-19404-2.
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Gas analysis

Conclusions
•
•
•
•
•
•

Real-time measurement results
Simultaneous analysis of multiple gaseous
compounds.
Measures a wide variety of volatile
compounds (Inorganic and Organic).
Sensitivity from very low parts per million to
high percent levels.
Provides a precise measurement method
which requires no rigorous external
calibration.
Speed measurements take only seconds
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A green façade the famous type of vertical
gardening has advantages not only an active
contribution to environmental and nature is to be
assigned, but also for building long-term can
lower operating costs. In addition, Green facade
in larger commercial areas of particular
importance, since it is local climate of a small
settlement area affect materially. Here, these
green forms are essential for dust control, for
humidification of a local, natural air
conditioning. As many potentials and
opportunities are already visible, is the subject a
closer look in terms of an ecological. A green
facade, the famous type of vertical gardening has
advantages not only an active future value.
These are a type of vertical garden system in
which climbing plants or cascading ground
covers are trained to cover specially designed to
support structures. The plants are either grown
or in elevated containers where they are watered
and fertilized. To achieve full coverage of green
facades, the plants should take 3-5 years to grow
all over the facades. Climbing plants in the urban
environment are most often associated with a
vertical mass of vines firmly adhered to a
building surface.
VOLUME NO. 15, ISSUE NO.9

Climbing plants that are able to utilize the
flush surface of a vertical plane for the purpose of
supporting new and existing growth are referred
to a self-clinging, are the easiest climbers to
cultivate in façade greening schemes because
they require less support to ensure their spread.
Although their sucker root structure enables
them to attach directly to a wall, covering entire
surfaces.
But, plant like Ivy-lace can damage walls and
pose difficulties when the time comes to building
maintenance and plant removal. Recently,
countries like Europe and North America
innovated technologies resulted in the
development of new trellis, rigid panels and cable
systems to support vines, while keeping them
away from walls and other building surfaces.

Types of Green facades
Frequently used green façade systems are
Modular trellis panel, Cableandwire-rope
net types.

Modular trellis panel system
This system makes advantageous use of a unique
three-dimensional design that provides not only
44
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the horizontal and 80 vertical supports necessary
for plant propagation, but also an element of
structural depth that promotes greater plant
density and support by effectively capturing
plant material within its dimensions. The threedimensional panel made from a powder coated
galvanized and welded steel wire that supports
plants with both a face grid and a panel depth.
Each modular unit, sized at a standard width of 4
Ft and a length which can range from 6-14 Ft is
comprised of a rectangular trellis panel offset
from a secondary vertical layer by a series of
supplementary diagonal climbing supports
which thread themselves upwards through

horizontal members.
Panels can be stacked and joined to cover
large areas or formed to create shapes and
curves, are made from recycled content steel and
are recyclable. As the panels are rigid, they can
span between structures and can also be used for
freestanding green walls. The wire truss
configuration may be used as a freestanding
fence spanning vertical structural members such
as posts or columns. Thus, operating as a
vegetated privacy screen or shade element once
plants have been allowed to fully infiltrate its
structure.

Fig. 1

Fig. 2

Fig: Modular wall hung tellis (l), Modular
trellis panel (2), Free standing fence mounted
upon trellis column supports (3, 4)

supporting slower growing plants that needs
support at closer intervals. Those systems use
high tensile steel cables, anchors and
supplementary equipment. And many different
sizes and patterns can be used as flexible vertical
and horizontal wire-ropes to give variable shapes
which enable the designer to create various
patterns through cross clamps.

Cableandwire-rope system
It uses either cables or wire-rope net. Cables are
usually designed for faster growing climbing
plants, whereas wire-rope nets are used for

Fig.3
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Fig.4
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Fig.5
Fig: Cable system (5) Wire-rope system (6)

Fig.6

Importance of Green facades

4.

Green facades has a great potential for
positive environmental change in dense urban
areas, particularly given the large surface areas
on buildings available for retrofitting to the
technologies. The ecological and environmental
impacts accrued by a green façade depends on
design factors that includes leaf area, leaf
density, site conditions and the scale of the
project.
1. Increases biodiversity – Large scale
green wall projects have been created using
indigenous plant species to support
biodiversity and to create natural habitat in
urban reforestation.
2. Provides ecological habitat – Natural
habitats are disappearing at an alarming
rate, and habitat loss is the number one
threat to wildlife today. Green façade are a
part of solution to help restore wildlife
habitats. Through carefully choosing and
planting attractive plant species, a green
façade will attract birds and butterflies, also
provide water, food sources, protection and
place to bear and raise offspring.
3. Mitigates the urban heat island –
“Urban heat island” is nothing but the global
warming carrying the main reason of
excessive urban development. Green facades
are by far the most popular way of cooling
the city. Vegetation cools the building and
the surrounding area through the process of
shading, reducing reflected heat and
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evaporation.
Regulates
microclimate
and
temperature– Vegetation on walls can
assist in cooling buildings in summer of 15 F
degrees and insulating them in winter up to
30 percent by trapping a layer of air against
the façade and reducing convectional heat
loss.
Conserves water – Water is very
effectively used as it is done using a drip
irrigation system or a hydroponic system.
Any waste water is collected at the bottom of
the garden in a special tray where it is
drained away. Alternatively, it can be
recycled and put back on the garden.
Improves exterior air quality–Elevated
temperatures
in
modern
urban
environments with increasing number of
vehicles, air conditioners and industrial
emissions has led to a rise in nitrogen oxides,
sulphur oxides, organic compounds, carbon
monoxides and particulate matter. Green
facades can capture this airborne pollutants
through depositing and filtering it on its leaf
surfaces.
Improves interior air quality – Green
walls are able to filter contaminants that are
regularly flushed out of buildings through
traditional ventilation systems. Green
façades can capture airborne pollutants such
as pollen and dust and it also filters noxious
gases and volatile compounds from carpets,
furniture and other building elements.
Noise reduction–Green walls provide a
June, 2019
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noise buffer by their soil and plants which
significantly reduces outside noise and
vibration (up to 40 decibels) inside our
homes and workplaces.

Reference
M. Ebtesam and Elgizawy. 2016. The effect of green
facades in landscape ecology. Procedia
Environmental Sciences. 34:119-1130.
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Aero Root Pruning an Innovation in Vegetable
Nursery Business to Enhance the Farm Income
Sourav Mahapatra, Soudamini Karjee and ArindamDas
Ph.D. Scholar, ICAR-IIHR, Bangalore, 560089-

The Government has set a target of doubling of
farmer’s income in real terms by the year 2022.
To fulfil the dream, scientist are working in the
field of agricultural research to provide some
hand hold technique for farmers to increase their
efficiency. This efficient technologies can
indirectly or directly increase the farmer’s
income rapidly and can fulfil the target.
Vegetables are known for their necessity,
nutritional compound, taste, vitamins and
minerals in human diet. Area, production and
consumption of vegetable is increasing day by
day. In the last decade a significant increase has
been achieved in all the three sectors in our
country. Increased purchasing power, Year
round demand of all the vegetables among urban
population is promoting the continuous
cultivation, and supply of fresh and healthy
vegetable to the market. Among all the vegetable
we consume some important vegetable like
tomato, brinjal, chilli, cabbage, cauliflower,
onion need nursery raising and transplanting for
a successful crop production. Previously farmer
used to grow their own nursery on a small piece
of land of his own but now the trend has been
changed. Nursery business has emerged as a
profitable venture in peri-urban areas with a
huge profit. It not only saves the time of farmer
but also helping in assuring a healthy planting
material to the grower. It also helps with an
increased number of crop cycle per year with
robust crop growth and ultimate profit. The use
of pro trays in growing seedlings of vegetable has
become the need of the day.
Traditionally farmers are used to keep the
pro trays on the ground after showing. It helps in
allowing the root of the plant come out of the pro
trays through bottom holes. It can penetrate in to
VOLUME NO. 15, ISSUE NO.9

the soil if we delay the time of transplanting even
if few days. Those roots tips get damaged when
we disturb the trays for shifting anywhere or
carry out them for transplanting. This damaging
can harm plant in several ways. This may affect
the establishment or the pace of early plant
growth in the field, can reduce the survival
percentage of plant. The major problem with the
damaged roots is it act as an entry point for the
various pathogenic microbes present in the soil.
To tackle the above problem aero/ air
pruning is a low cost and easy to practice way can
provide a better result to nurserymen. It is a
practice to keep the protrays on a netted iron or
wooden platform where light can penetrate the
lower side of the protrays. It also keep the pro
trays away from soil contact.
Making this type of platform is easy and cost
effective. It can be wooden or iron according to
available of the material in the area concerned.
The height of the structure should made to the
convenience of the easy access. The length and
width also can be kept same as a nursery bed for
easy handling of the pro trays.
Root is negative photo periodic in nature so
it can’t come out where light interference is there.
This make the root grow inside and not to come
out from the cup. It provide several advantages
like a strong root ball in each cup, no root damage
during shifting or transplanting, reduced
pathogen entry in plant resulting a healthy crop
stand.

References:
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26. PLANT PATHOLOGY

Mass Production of Trichoderma viridae
Mukesh Kumar Sheshma and Sunaina Varma
Ph.D. Research Scholar, Department of Plant Pathology, COA, S.k. Rajasthan Agricultural
University, Bikaner, Rajasthan

Introduction

Biology of biological control agents

Trichoderma viridae besides other species of the
genus, is an omnipresent saprophytic fungus. Its
colonization in rhizosphere of crop plants
renders long time protection against diseases,
improved growth of plants besides imparting
resistance. Such species as T. harzianum, T.
hamatum, T. lignorum and their biotypes have
the most biological and commercial importance.
Trichoderma biofungicides are highly effective
against the powdery mildew, the grey and the
white rot, the mildew and other diseases. Active
components of biopesticides made from this
fungus are their spores, mycelium and
metabolites. Trichoderma is able to suppress
more than 60 species of pathogens (Pythium,
Botritis,
Phoma,
Sclerotinia,
Fusarium,
Ascochyta, Alternaria, etc.) on different plants
(cucumbers,
tomatoes,
peppers,
various
ornamentals, cereals and grain legume crops).
Taxonomy, Identification and distribution
Kingdom: Fungi Class: Sordariomycetes Order:
Hypocreales Family: Hypocreaceae Genus:
Trichoderma Species: viridae ,Trichoderma
viridae is widely distributed in the world and
found in substantial numbers in nearly all
agricultural soils and in other environments such
as decaying wood, etc.

VOLUME NO. 15, ISSUE NO.9

Trichoderma viridae form hyaline, branched and
septate hyphae with profuse conidiophores and
conidial formation. Conidiospores are ovoid to
round spores, green in colour.
Among their other activities, they grow
tropically toward hyphae of other fungi, coil
about them in a lectin-mediated reaction, and
degrade cell walls of the target fungi. This
process (mycoparastitism) limits growth and
activity of plant pathogenic fungi. Mycoparasites
produce cell wall-degrading enzymes, which
allow them to boreholes into other fungi and
extract nutrients for their own growth. In the
process of development Trichoderma synthesizes
a lot of antibiotics (gliotoxin, viridine,
trichodermin, etc.). Mass production of
biological control agent production on PDA
Materials required Potato 200 gm Carboxy
Methyl Cellulose 5 gm/kg Distilled Water 1 litre
Streptocyclin 03.5 gm Agar-Agar 20 gm Dglucose 20 gm.

Method
1.
2.
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Take 200 gm healthy Potato, wash with
distilled water, cut it into slice and keep in a
beaker.
Add 400 ml distilled water and boil it for 45
min. till starch oozes out from potato slices.
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3.
4.
5.
6.

7.
8.
9.
10.
11.
12.
13.
14.

Filter the content through fine muslin cloth
and save the effluents.
Add 20 gm Agar-Agar, 20 gm D-glucose and
heat it till Agar-Agar solubilizes.
Make the required volume 1 litre by adding
distilled water.
Transfer the content in a conical flask and
close the mouth with cotton plug, wrap the
mouth with Aluminium foil and tie with
thread.
Autoclave it for 15 min at 15psi.
After completion of Autoclaving process,
remove the conical flask and allow it to cool.
Add 0.5gm Streptocyclin per litre of media
and mix it properly.
Transfer the media into test tube/Petri
Dishes under Laminar Air Flow Chamber.
When media get solidified, use sterile
inoculation needle and under spirit lamp
inside LAFC
Take the Trichoderma culture from mother
stocks with sterile inoculation needle and
inoculate it into fresh PDA media.
Close the mouth and seal the petriplate with
Parafilm.
Keep the petriplate inside Incubator/at
room temperature.

7.

Add 0.01gm streptocyclin solution and
shake.
8. Under LAFC, perform Inoculation of
Trichoderma culture by using sterile
inoculation needle.
9. Plug the mouth with cotton and tie with
thread
and
keep
the
inoculated
polybag/conical flask inside incubator/at
room temp for 6-7 days.
10. After full growth of mycelia, remove the
material in a plastic tray, spread with
spreader and cover with thin black muslin
cloth and allow it to shade dry for 5-6 days.
11. After
complete
drying,
grind
the
Trichoderma material to powder using
grinder.
12. Prepare the 1000 gm ready to use
formulation as below:
Trichoderma material 100gm + Talcum
Powder 900gm + Carboxy methyl cellulose 5gm
Application Suspend Trichoderma viride
material in sufficient water (500g/100L) to
achieve uniform application. Apply at the rate of
100-200 g per cubic metre (loose) of greenhouse
potting mix, soil or planting beds. Trichoderma
viride can be applied through low pressure
watering nozzles such as fan nozzles or other
watering systems (drip system) after filtering
with filters. Agitate to maintain suspension. For
best effect, treat potting mix several days before
use for seeding or transplants.
For bulbs & Ornamentals: Dip bulbs in
Trichoderma viride suspension (100 g/L) prior
to planting.
Dose Soil application: 5 kg /ha along with
any organic fertilizer (without pathogenic
contaminants).
Seed treatment: 4-5 gm per kg of seeds as per
standard wet treatment.
Seedling treatment: 100 g/l prior to
planting. It is necessary to incorporate the
conidia of Trichoderma every 10–15 days for the
control of the mentioned phytopathogens.
Two to three applications in vegetables
ornamentals and 4-5 applications in lawns and
landscape crops are recommended. Applications
during early stages of plant growth protect the
plant during critical stages of development.
Precaution there are some limitations for the
application of Trichoderma biofungicides. At
first they are preventive only because
biofungicides are usually not able to control the

Material required
Sorghum/ Maize broken grains, distilled water,
hot air drier, autoclavable bags/ conical flasks,
autoclave, D-Glucose/ Jaggery, Yeast extract,
Cotton plugs, Streptocyclin, inoculation needle,
muslin cloth, grinder, talcum Powder, carboxy
methyl cellulose.

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

Take 100 gm broken maize/sorgum grain,
wash with distilled water properly and keep
in hot air drier for 15 min.
Transfer the grains from drier to
autoclavable polybag/conical flask.
Add 100 ml distilled water, 1gm
Dglucose/Jaggery and 0.5 gm Yeast extract.
Mix the content by proper shaking and plug
the mouth with cotton plug and tie with
thread.
Autoclave the polybag/conical flask for 1520 minute at 15psi.
After
Autoclaving,
remove
the
polybag/conical flask and allow the content
to cool.
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Trichoderma harzianum Rifai for their relative
biocontrol efficacy against Fusarium oxysporum
f. sp. udum and Rhizoctonia solani Kuhn. Annals
of Plant Protection Sciences 7 (2): 125-130.
Bora, L.C., Minku, Das., Das, B.C. and Das, M.
2000. Influence of microbial antagonists and soil
amendments on bacterial wilt severity and yield
of tomato (Lycopersicon esculentum). Indian
Journal of Agricultural Sciences 70 (6): 390392.
Chakrabarti, D.K., Kumar, R. and Prasad, J. 1998.
Stem rot of Psoralea corylifolia and its biological
control. Indian Journal of Agricultural Sciences
68 (6): 333-335.

diseases, which have already developed. The
fungicides containing Trichoderma are effective
at temperatures more than 14°C (the optimal
threshold of development is observed at 24–
28°C). Use of the conidial form of the fungicide
makes the application independent on the
conditions of relative air humidity.

Reference
Baby, U.I. 1998. Biocontrol potential of fungicide
resistant mutants of Trichoderma spp. Indian
Journal of Microbiology 38(3): 165-166.
Biswas, K.K. 1999. Screening of isolates of
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Edible Packaging for Food Products:
A Package You Can Eat
Abhinav Dubey1*, Sawant Sanket Ramnath* and Sanjana Pandey**
*Ph.D. Scholar, ICAR-IARI, New Delhi, **M. Tech, JNKVV, Jabalpur, Madhya Pradesh

packaging in which subsidiary constituents have
been deliberately included in or on either the
packaging material or the package headspace to
enhance the performance of the package system.
Intelligent and smart packaging usually involve
the ability to sense or measure an attribute of the
product, the inner atmosphere of the package, or
the shipping environment intelligent packaging
as a packaging system that is capable of carrying
out intelligent functions (such as detecting,
sensing, recording, tracing, communicating, and
applying scientific logic) to facilitate decision
making to extend shelf life, enhance safety,
improve quality, provide information, and warn
about possible problems. For the past six
decades, plastic packaging consumption has
been increasing drastically Plastics are very
harmful to the environment because it takes a
very long time to decompose and harms the
environment. Thus need of the hour is to search
for a biodegrable and handy packaging
methodology which inturn is the basic trait of
edible films. Edible film is defined as thin,
continuous or unbroken sheets made up of edible
substances. They are excellent alternative to
conventional plastic or even biodegradable
plastic in different industries. Edible food
packaging is an innovative technology in the
market which will lead to a new phase in the food

Highlights
Any type of material used for enrobing (i.e..
coating or wrapping) various food to extend shelf
life of the product that may be eaten together
with food with or without further removal is
considered an edible film or coating. Edible
coatings for food products find wider range of
applicability in fruits, vegetable, meats and
seafood. They are mainly responsible for
preservation,
control
of
transpiration,
respiration, enhance appearance, control the loss
of aroma and delay colour changes.
Antimicrobial
properties
can
also
be
incorporated in the edible films. The packaging
films are mainly made up of polysaccharides,
proteins, lipids and resins, however composite
films are also common in practice. The
convenience of usage, uniqueness of the package
and its biodegradable properties of being
sustainable for environment are key reasons for
popularity of the packaging material.

Article:
Packages for food provide various essential
functions of protection, tampering resistance,
information about the product and special
physical, chemical and biological need. Recent
trends in packaging of food product account for
active packaging which is accurately defined as
VOLUME NO. 15, ISSUE NO.9
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packaging industry. A film or coating can also
provide surface sterility and prevent loss of other
important components. Generally, its thickness
is less than 0.3 mm.

Food product
Fresh cut
Mango
Fresh cut
Papaya
Fresh cut
Apple
Fresh cut
Pineapple
Fresh cut
Strawberry

History of edible packages
Edible coatings have been used for centuries to
protect foods and prevent moisture loss. The first
recorded use was in china in the12th century on
citrus, and later in England using lard or fats,
called larding to prolong shelf life of meat
products. Since the early to mid-20th century,
coatings have been used to prevent water loss
and add shine to fruits and vegetables, as casings
using collagen or collagen-like material for
sausages, and as some sort of sugary coatings on
confectionaries, including chocolate.
Polymers are the main ingredients of many
edible coatings. Many edible polymers are
nontoxic, simple derivatives of cellulose, one of
the most abundant natural polymers in nature,
being a component of plant structure. The
coatings made from polymeric edible films are
generally designed to be flexible and tough.
Apart from polysaccharides the edibles films can
also be made up of proteins, lipids and resins.
The usage of composite films is also common in
practice.

VOLUME NO. 15, ISSUE NO.9

Reduction of respiration
rate

Table 2: Edible packaging for meat and sea food
Meat / Seafood
Chicken, breast, Ham
Cold Smoked Sardines
Turkey

Edible Packaging
Apple film wraps
Gelatin films
Whey protein isolate film

Green marketing strategy for edible packaging of
food products
Edible packaging technology is fully eco-friendly
and makes a change in packaging industry. Along
with the easy processing method it offers no
harm to surrounding. It is also convenient to be
used by consumer as thin layer of the film melts
quickly in contact with saliva. Apart from adding
barrier properties to the food it also acts as
fortification medium to the product. The films
have the potential to be customised based on the
need of product and customer. As the awareness
regarding the environmental hazards will
increase the customer will ve motivated to go for

Table 1: Edible packages for fruits and vegetables

Sliced Banana Soy protein

Prevention of natural
ascorbic acid content
Shelf life extension for 15
days
Prevention of water loss

Edible films incorporated with antimicrobial
agents have great potential to control the
foodborne pathogens on the surface of highly
perishable meats and seafood. Several intrinsic
factors
such
as
pH,
hydrophobicity,
concentration of polymers and composition of
the film-forming agents the and extrinsic factors
of temperature and humidity are key
considerations while formulating an edible films
that contain antimicrobial agents. Edible films
containing flavors, antioxidants, colouring
agents, vitamins, probiotics or nutraceuticals
have the potential to extend the food shelf life
and improve the quality and health of
consumers. However, only the antioxidants have
been extensively investigated (Debeaufort, et al.,
1998).

Use of edible films and coatings has been studied
as a good alternative for preservation of intact
and fresh-cut fruits and vegetables, since such
films can create semipermeable barriers to gases
and water vapour, maintaining quality of the
product. Edible films and coatings have also been
studied as potential carriers of additives to help
preserve, or even improve quality of produce.
Overall, the purpose of using edible films and
coatings for fruits and vegetables is to retard
transfer of gas, vapour and volatile, thus
providing food with a modified atmosphere that
decreases respiration and senescence, reduces
aroma loss, retains moisture and delays colour
changes throughout storage.
Coating
Aloe vera

Sodium
Alginate
Casava
Starch

Results
Increase of vitamin C

Edible Packaging for meat and seafood

Edible packaging for fruits and vegetables

Food product
Sliced Kiwi
Fruit

Coating
Alginate
and gellan
Alginate
and gellan
Alginate

Results
Reduced oxygen
consumption and carbon
dioxide production.
Reduction of water loss
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edible packaging. The edible packet offers
convenience of handling which is major
attribute. Like in case of coffee, instead of cutting
and pouring sachets edible coffee films could be
used for convenience application. The
misconception about the high cost of edible films
needs to be removed as they are more or less of
equivalent cost to other packages. Thus the
advertisements for the edible films can target its
convenience, uniqueness and its green
properties. With the rising usage of the societal
marketing concept in today’s business marketing
strategy, this technology can easily find its place
amongst business within the food industry. As
every coin has two faces the edible films do face
some limitations as it could not be used aloe
where unhygienic conditions during handling
occur. More often than not they may develop
some off flavour and they offer poor mechanical
properties compared to synthetic packaging
material.

advantage. They find wider range of application
in packaging of fruits, vegetables, meats and
seafood. However more marketing strategies
need to be planned in order to highlight its key
attributes in order to make it readily acceptable
by the consumers.

References
Baldwin, E. A. (2005). Edible coatings. In
Environmentally friendly technologies for
agricultural produce quality (pp. 306-319). CRC
Press.
Debeaufort, F., Quezada-Gallo, J. A., &Voilley, A.
(1998). Edible films and coatings: tomorrow's
packagings: a review. Critical Reviews in Food
Science, 38(4), 299-313.
Kerry, J. P. (Ed.). (2012). Advances in meat, poultry
and seafood packaging. Elsevier.
Robertson, G. L. (2005). Food packaging: principles
and practice. CRC press.
Rojas‐Graü, M. A., Oms‐Oliu, G., Soliva‐
Fortuny, R., & Martín‐Belloso, O. (2009). The
use of packaging techniques to maintain
freshness in fresh‐cut fruits and vegetables: a
review. International Journal of Food Science &
Technology, 44(5), 875-889

Summary
Edible films demonstrate the ability to be on par
other synthetic packaging materials and being
eco-friendly at the same time as additional
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sequence that identifies each living thing. Short
DNA barcodes, about 700 nucleotides in length,
can be quickly processed from thousands of
specimens and unambiguously analyzed by
computer programs.

Introduction
DNA barcoding is a taxonomic method that uses
a short genetic marker in an organism's DNA to
identify it as belonging to a particular species. It
differs from molecular phylogeny in that the
main goal is not to determine patterns of
relationship but to identify an unknown sample
in terms of a pre-existing classification. Although
barcodes are sometimes used in an effort to
identify unknown species or assess whether
species should be combined or separated, the
utility of DNA barcoding for these purposes is
subject to debate.

Barcoding loci
Barcoding relies on short, highly variably regions
of the genome. With thousands of copies per cell,
mitochondrial and chloroplast sequences are
readily amplified by polymerase chain reaction
(PCR), even from very small or degraded
specimens. A region of the chloroplast gene
rbcL—RuBisCo large subunit—is used for
barcoding plants. The most abundant protein on
earth, RuBisCo (Ribulose-1,5- bisphosphate

DNA barcodes
“DNA barcode” is a unique pattern of DNA
VOLUME NO. 15, ISSUE NO.9
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carboxylase oxygenase) catalyzes the first step of
carbon fixation. A region of the mitochondrial
gene COI (cytochrome c oxidase subunit I) is
used for barcoding animals. Cytochrome c
oxidase is involved in the electron transport
phase of respiration. Thus, the genes used for
barcoding are involved in the key reactions of
life: storing energy in carbohydrates and
releasing it to form ATP. COI in fungi is difficult
to amplify, insufficiently variable, and some
fungal groups lack mitochondria. Instead, the
nuclear internal transcribed spacer (ITS), a
variable region that surrounds the 5.8s
ribosomal RNA gene, is targeted. Like organelle
genes, there are many copies of ITSper genome,
and the variability in fungi allows for their
identification.

to subtle morphological differences, as well as an
unusually large variety of caterpillar food plants.

DNA barcoding software
Software for DNA barcoding requires integration
of a field information management system
(FIMS), laboratory information management
system (LIMS), sequence analysis tools,
workflow tracking to connect field data and
laboratory data, database submission tools and
pipeline automation for scaling up to eco-system
scale projects. Geneious Pro can be used for the
sequence analysis components, and the two
plugins made freely available through the
Moorea Biocode Project, the Biocode LIMS and
Genbank Submission plugins handle integration
with the FIMS, the LIMS, workflow tracking and
database submission.

Steps in DNA barcoding

Applications

First, a sample of tissue is collected, preserving
the specimen whenever possible and noting its
geographical location and local environment. A
small leaf disc, a whole insect, or samples of
muscle are suitable sources. DNA is extracted
from the tissue sample, and the barcode portion
of the rbcL, COI, or ITS gene is amplified by PCR.
The amplified sequence (amplicon) is submitted
for sequencing in one or both directions. The
sequencing results are then used to search a DNA
database. A close match quickly identifies a
species that is already represented in the
database. However, some barcodes will be
entirely new, and identification may rely on
placing the unknown species in a phylogenetic
tree with near relatives. Novel DNA barcodes can
be
submitted
to
GenBank®
(www.ncbi.nlm.nih.gov).

•
•
•
•
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Examples related to DNA barcoding in insects
Delimiting cryptic species
The major study in confirming the efficacy of
DNA barcoding was focused on the neotropical
skipper butterfly, Astraptes fulgerator at the
Area de Conservación de Guanacaste (ACG) in
north-western Costa Rica. This species was
already known as a cryptic species complex, due

VOLUME NO. 15, ISSUE NO.9

Identifying plant leaves even when flowers
or fruit are not available,
Identifying insect larvae (which may have
fewer diagnostic characters than adults and
are frequently less well-known),
Identifying the diet of an animal, based on its
stomach contents or faeces and
Identifying products in commerce (for
example, herbal supplements, wood, or
skins and other animal parts).
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Insect pests of Onion and Garlic and their
management
Mukesh Kumar Sheshma
Ph.D. Research Scholar, Dept. of Plant pathology, S.K. Rajasthan Agricultural University, Bikaner

Onion is a most important culinary commodity
grown in India. Full yield potential of the crop is
not realized due to number of constraints.
Among them pest and diseases are the major
constraints
in
onion
production.
Pest
management is crucial for obtaining good quality
marketable bulb. Major insect pests of onion,
garlic with their symptoms and management
practices are given below:

•

Damage symptom
Both nymphs and adults lacerate the onion leaf
tissue and suck the sap from the leaves cause the
silvery leaf spots that turn into white blotches
and silvery patches along the leaves. Damaged
tissues
coalesces
exhibiting
blast
like
appearance. Affected tissue will dry up when the
damage is severe. Damaged leaves may become
papery and distorted. Infested terminals lose
their colour, roll, gradually dry from tip
downwards and drop leaves prematurely. Leaf
tip discoloration and drying is the main
symptom.

1. Onion thrips, Thrips tabaci Lindeman
(Thysanoptera: Thripidae)
Onion thrips is a key insect pest in most onion
and garlic production regions of the world. They
are cosmopolitan in nature and can feed on
broad host range. Some of the important
alternate hosts are cabbage, cauliflower, cotton,
melons and many flowering plants. Both
Immature and adult thrips feed by piercing
surface tissues and suck the exuded plant juices.
They cause direct damage to leaves and bulbs and
also act as vector for viral diseases.

Management
•

•

Identification
•
•

•
•

Eggs - Initially white and later change into
orange colour, kidney-bean shaped and
microscopic (0.2mm) in size.
Nymphs - White to pale yellow in colour,
elongate, slender body, looks like adults but
lacks wings, first two instars are very active
(feeding stages), while 3rd and 4th instars are
inactive (non-feeding stages) called prepupa and pupa.
Pupa – Pale yellow to brown colour, more
stout than younger instars.
Adults - Yellowish brown, Slender (1 mm),
males are wingless and females have long
narrow fringed wings and female insert eggs
individually into leaves.

•

•

•

Biology
•

Life cycle of thrips varies from 10-30 days
depending on temperature.
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Egg incubation period : 4-5 days, larval
duration : 5-7 days, pupal period : 3-10 days
and adults - 5-8 days.

54

Field sanitation, removal of weed and avoid
successive planting of onion and garlic or
mono cropping; crop rotation with non hosts
will helps to reduce the population buildup.
Planting of 2 rows of maize or inner row
wheat + outer row maize as barrier will
blocks adult thrips movement up to 80%. It
also helps to brings down insecticide sprays.
Seedlings roots dip in 0.1% Carbendazim +
0.025% Carbosulfan solution for two hours
to reduce the incidence of fungal diseases
and thrips damage till 30-40 days in the
main field.
Monitoring of adult thrips population levels
for timely management strategy using sticky
traps. The yellow and bright blue traps are
recommended for thrips monitoring.
Need based foliar application of insecticide
sprays from 30 days after planting at 10-15
days interval. Commonly used insecticides
are Carbosulfan @2ml, Profenophos @1ml,
methomyl @ 1g/l (+NEEM). High volume
spray fluid @ 900-1000l/ha is needed (20
pump /acre). Avoid using same insecticide
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repeatedly. Always add sticker @ 0.5 to 1%
(0.5-1ml/l) to spray fluid.

to fine silk webbing
approximately.

Identification

•
•

Eggs - laid singly on the underside of the leaf
or attached to the silken webs spun by the
adults.
Larvae - pinkish, slightly larger than the egg
and have three pairs of legs.
Nymphs - reddish or greenish and having 4
pairs of legs.
Adult - females are reddish and more or less
elliptical in shape.

Management
•
•

Damage symptoms
Adults and nymphs feed primarily on the
undersides of the leaves. The upper surface of the
leaves becomes stippled with little dots that are
the feeding punctures. The mites tend to feed in
“pockets” often near the midrib and veins. Silk
webbing produced by these mites is usually
visible. The leaves eventually become bleached
and discolored and may fall off.

•

•

This is sporadic pest and attack onion grown
for seed purpose.

Identification
•
•

Avoid planting successive onion or garlic
crops.
Apply wettable Sulfur 0.3% + dimethoate
(0.03%) or 0.5% sulfur or dicofol 2ml/l
(0.05%) or fenaziquin 2ml/l(Magister) as
pre- sowing and post- sowing treatments.
Through water spray also washes off the
mites from the plant.

•

3. Eriophyid mite, Aceria tulipae Keifer
Tulipae also called as wheat curl mite. Attacks
garlic in both field and storage condition.

•
•

Larvae feed inside the stem and move upwards to
reach the base of the umbel at early stages of
flowering. Subsequently, it invades the umbel
and feeds on seeds. As a result, complete drying
of flowers and complete loss of seed occurs. The
larva of this insect cuts the pedicel of the flower
and feeds on the stalk. Single larva damages
many flower stalks. The fully-grown larva is
greenish with dark brown grey lines along the
side of body and measures about 35-45 mm in
length.

Eriophyid mites are translucent, cigarshaped and microscopic. Nearly invisible to
the unaided eye (1/100” in length),
cylindrical/cigar-shaped, tapering from
head to rear, and translucent white.
Unlike most mites, eriophyid only have 4
legs located near the head.
Adult mite is about 200 to 250 μm length
and width 36 to 52 μm. The eggs are attached
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Eggs- creamy white in colour, spherical, laid
singly.
Larva- colour varies from greenish to brown.
Green with dark brown grey lines laterally on
the body with lateral white lines and also has
dark and pale bands. Pupa is brown in
colour, occurs in soil, within stalk and crop
debris.
Adult is light pale brownish yellow stout
moth. Fore wing grey to pale brown with V
shaped speck. Hind wings are pale smoky
white with a broad blackish outer margin.

Damage symptom

Identification of adults
•

Avoid planting successive onion or garlic
crops.
Apply wettable Sulfur 0.3% + dimethoate
(0.03%) or 0.5% sulfur or dicofol 2ml/l
(0.05%) or fenaziquin 2ml/l (Magister) as
pre- sowing and post- sowing treatments.

4. Head Borer, Helicoverpa armigera Hubner
(Noctuidae: Lepidoptera)

Management
•

in

Both adults and immature feed on the young
leaves and infested leaves do not open
completely. Mite feeding causes stunting,
twisting, curling and discoloration of foliage.
Whole plants will show curling symptom and
yellow mottling is seen mostly on the edge of the
leaves. This damage has been attributed to
various viruses thought to be transmitted by the
mites. In storage bulbs dry and desiccate.

This is an important and emerging pest of
onion and garlic in the Indian subcontinent.

•

hatch

Damage symptoms

2. Red spider mite, Tetranychus cinnabarinus
(Boisduval)

•

and
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become brown, greasy to touch and coil when
disturbed. They cut the seedlings at ground level
during night and hide during day.

Management
Onion variety Arka Niketan found to least
attractive to head borer. Insecticides applied
against onion thrips also effective against head
borer. Use of pheromones for mass trapping and
application of HaNPV, Btk formulatons would be
effectively control the larvae in seed crop.

Management
Use pheromones traps for monitoring and
mating disruption. Traps can be placed at 125cm
height and dispenser should be regularly
replaced. Insecticides like methomyl, Acephate@
1.5 g/l Sl NPV will effectively control the larvae.

5. Cutworms, Spodoptera litura Fabricius
(Noctuidae: Lepidoptera)
Identification

References
Srinivas, P.S. R.P. Singh and K.E. Lawande. 2007.
Integrated Pest and Disease Management in
Onion and Garlic. Technical Bulletin No.17.
ICAR-Directorate of Onion and Garlic
Researxch, Pune, Maharashtra, pp.34.
Srinivas, P.S. and Lawande. 2006. Maize barriers as
a cultural method for manipulation of thrips in
onion. The Indian Journal of Agricultural
Sciences, 76(3):167-71.
Sankar, V., Thangasamy, A and Jai Gopal. 2014.
Improved cultivation practices for onion.
Tehnical Bulletin No. 21. ICAR-Directorate of
Onion
and
Garlic
Researxch,
Pune,
Maharashtra.pp.23.

Adults are brown in colour. Forewings are brown
colour with wavy white markings, hind wings are
white colour with a brown patch along the
margin. Eggs are golden yellow, laid in masses
and covered by silky hairs. Larva are seen in
groups, young caterpillars are light green with
black head or black spots.

Damage symptom
The larvae of this insect are seen in nursery beds
and newly transplanted onion fields. The tender
plants are found damped at ground level during
the night young larvae feed gregariously on
foliage but later segregate and enter into soil.
Young larvae are yellowish grey and later on
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Dry land Angel: Bael (Aeglemarmelos (L) Correa.)
M. Elavarasan&1A. Premalatha

1

ICAR-KrishiVigyan Kendra, Tirunelveli, Tamilnadu

Besides, it is also grown in the homestead
gardens, backyards, religious places and farmer’s
fields. Main growing states are Uttar Pradesh,
Bihar, West Bengal, Rajasthan, Madhya Pradesh,
Uttaranchal, chattisgarhand Odisha. Hence, the
Bael cultivation can be extended to waste and
underutilized lands, since it has the reputation of
thriving where other fruit trees cannot survive.

Bael (Aeglemarmelos (L) Correa.), a native fruit
of religious importance is well known to the
Indian people for its nutritional and medicinal
values. Leaves are used as sacred offering to
‘Lord Shiva’.All parts of plant viz., leaves, roots,
bark, fruits, seeds etc. are used in preparation of
various Ayurvedic medicines.
Bael fruit is rich in protein, fat, minerals (Ca
and Fe) and vitamins (Riboflavin, β carotene and
Vitamin C). Fruits are used to improve the
digestive system and to cure stomach diseases.
Fruits can be processed into various beverages
and preserves. In spite of its Indian origin and
high medicinal and nutritional values, well
organized orcharding of Bael is not commonly
seen in the country. It is mainly found in wild and
semi-wild condition throughout the India.
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Climate and soil
Though Bael is a fruit crop of subtropical origin,
it has got a wider adaptability and can perform
equally well in tropical, arid and semi-arid
regions. Fairly rich and well drained sandy loam
soils with sunny situation, warm humid climate
are ideal for its cultivation. However, owing to its
hardy nature it can be grown in wide range of soil
viz., sandy, clay, stony, acidic, alkaline, salt
56
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affected soils and wastelands.

Retain 3-4 well spaced and well oriented new
shoots (primary branches). Do keep the tree
trunk clean i.e. without side shoots up to 60-75
cm. This is required for carrying out intercultural
operations smoothly. The primary branches
become mature in 6-7 months. After attaining
the maturity prune these primary branches to
their 50% length. This induces new shoot growth
on primary branches. Retain only 2-3 secondary
branches per primary.

Varieties
Some improved varieties developed by the
agricultural universities and ICAR institutions
are given below and these below mentioned
institutes can be approached for further
information on bael cultivation in Table 1.

Planting material
Seedlings raised from seeds are not considered
suitable planting material because of late bearing
and not being true to the types which show great
variation in form, size, edible quality and number
of seeds. For commercial orcharding, farmers are
advised to use planting material produced by
vegetative propagation methods viz., patch
budding and soft- wood grafting. Seedlings can
be used as rootstock for producing true to the
type planting material.

Nutrition
Plant produces a number of fruits hence
application of manures and fertilizers is
beneficial. Apply 10kg farm yard manure, 50g
N, 25g P and 50g K per plant to one year old
plants. This dose should be increased every year
in the same proportion up to the age of 10 years,
after which the fixed dose should be applied each
year. Half dose of N, full dose of P and half dose
of K should be given after harvesting the
fruits. Remaining half dose of N and K should be
given in the last week of August.

Tabel 1: Important Bael varieties
Institution
G.B. Pant university of Agriculture
and Technology, Pantnagar,
Uttarakhand
NarendraDevUniversity of
Agriculture and Technology,
Faizabad, Uttar Pradesh
Central Institute of Sub-tropical
Horticulture, Lucknow, Uttar
Pradesh.
Central Horticultural Experiment
Station, Godhra, Gujarat.

Varieties
Pant Aparna, Pant
Shivani, Pant Sujata,
Pant Urvashi
Narendra Bael-5,
Narendra Bael-7,
Narendra Bael-9
CISH B-1, CISH B-2

Plant protection
Bael being a hardy crop, there is no serious insect
pest and diseases as of now. But sooty mould has
been noticed in commercial bael orchards which
can
be
managed
by
spraying
wettablesulphur+chlorpyriphos/methyl
parathion+ gum acacia (0.2+0.1+0.3%). During
new leaf emergence, leaf eating caterpillar is
causing serious problem and it can be managed
by application of Thiodan @ 0.1%. Fruit cracking
and fruit drop are two important physiological
disorders found in bael. These can be managed
by providing good irrigation facility, making
wind breaks around the orchard and by spraying
borax @ 0.1% twice at full bloom and after fruit
set.

GomaYashi

Planting
Rainy season is the best time for planting.
However, planting can also be done in spring
season if irrigation facilities are available. Dig the
planting pits of 1m x 1m x1m size at least one
month prior to onset of monsoon. Keep the
planting pits open for 20-25 days thereafter; fill
each pit with a mixture of top soil and 10-15 kg of
FYM. This may be followed by irrigation to settle
down the soil in pits.

Harvesting and yield

Budded and grafted plants start fruiting after
4-5 years of planting whereas, seedlings after 810 years of planting. Bael Fruit takes around 810 months to mature and 10-12 months for
ripening after fruit set. Maturity can be judged by
the change in skull colour from dark green to
yellowish green. Mature fruit should be
harvested individually with 5 cm fruit stalk. A
full grown (10-12 years old) budded or grafted
bael tree produces on an average 150-200 fruits
under good management practices. The fruits

Training and pruning
Training and pruning is done during early years
of plant to develop good and strong framework of
scaffold branches. Cut the main stem at a height
of 0.9-1.0 m. Heading back results in the
formation of new shoots below the cut point.
VOLUME NO. 15, ISSUE NO.9
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can be stored at room temperature for two weeks.

At 10o C, it can be kept up to three months.

NB-5

Pant Aparna

CISH B-1 Pant Urvashi

CISH B-2 NB-9.

31. PLANT PATHOLOGY

Wireless Sensor Networks in Plant Pathology
Muttanna Revadi
Senior research fellow, Indian Institute of Horticultural Research, B’lore-560089

Transceiver: WSN tend to use license-free
communication frequencies 173, 433, 868, and
915 MHz and 2.4 GHz. The functionality of both
transmitter and receiver are combined into a
single device know as transceivers.
External memory: Based on the purpose
of storage: i) User memory: Used for storing
application related or personal data. ii) Program
memory: Used for programming the device.
Power source: Power is stored either in
batteries or capacitors.
Sensors: These are hardware devices that
produce a measurable response to a change in a
physical condition like temperature, relative
humidity or pressure (Fig. 1).
Advantages: Operate in a wide range of
environments,
small
size,
less
power
consumption, feasibility of installation, decrease
wiring needs, mobility, ability to withstand harsh
environmental conditions

Introduction
Wireless Sensor Networks (WSN) is composed of
a large number of sensor nodes, which are
densely deployed either inside the phenomenon
or very close to it. It has self-organizing, selfconfiguring, self-diagnosing and self-healing
capability. WSN are used for a variety of
applications, like data acquisition, machine
monitoring and maintenance, environmental
monitoring, automated on-site tracking of
expensive materials, agriculture and in many
other areas. A sensor node/mote, is a node in a
wireless sensor network that is capable of
performing some processing, gathering sensory
information and communicating with other
connected nodes in the network (Luis RuizGarciaet al.,2009).

Components of sensor node
Microcontroller: The controller performs
tasks, processes data and controls the
functionality of other components in the sensor
node, while the most common controller is a
microcontroller.
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send or receive a message from the single
basestation, they are not permitted to send
messages to each other.

Figure 1. Architecture of sensor node

Hybrid star-mesh network

2.

Star network

Mesh network

3.

Wireless sensor network topologies:
1.

Star network: It is a communications
topology where a single base station can
send or receive a message to a number of
remote nodes. The remote nodes can only

Mesh network: It allows for any node in the
network to transmit to any other node in the
network that is within its radio transmission
range. If a node wants to send a message to
another node that is out of radio
communications range.
Hybrid star-mesh network: It is in between
the star and mesh network provides for a
robust and versatile communications
network, while maintaining the ability to
keep the wireless sensor nodes power
consumption to a minimum (Photo 1.).

Photo 1. Network topologies
VOLUME NO. 15, ISSUE NO.9
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Photo 2. WSN architecture system in vineyard

Wireless standards: Wi-fi, Bluetooth and
ZigBee
Applications: Environmental monitoring,
disaster situations, defence system, precision
livestock, food industry, precision agriculture,
vineyard and crop protection. In plant protection
the WSN has got a wide range of applications,
viz., disease and pest monitoring, decision
support system, disease and weather forecasting,
etc.

3.

References:
Butler, Parvin, Smith and Crosby., (2008),
Wireless sensor networks for late leaf spot of
groundnut decision support. www.c-dac.com.
Goense, D., Thelen, J., Langendoen, K, (2005),
Wireless
sensor
networks
for
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Phytophthora decision support. In ASAE Annual
International Meeting; Tampa, FL, USA.
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current trends. Sensors, 9: 4728-4750.

Plant disease where WSN are currently using :
1.

2.

Groundnut leaf spot:A decision support
system for fungicide spray advisory based on
leaf wetness index (LWI) measured by a
wireless sensor mote at canopy height was
developed (Photo 1). LWI is a 7-day sum of
wetness hours (WH) calculated on a daily
basis. Fungicide spray recommended when
the 7-day sum of WI ≥ 2.3 and disease
exceeds 10% threshold (Butler et al.,2008).
Downy
mildew
of
grapevine:
Forecasting of downy mildew using two
models i.e. logistic and beta model in IITBombay and in sula vineyard, Nashik. The
WSN system was deployed for continuous
monitoring the agricultural and weather
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parameters, served as input for the models
(Ipsitaet al.,2008).
Late blight of potato: It involves
measuring temperature and relative
humidity in the potato crop canopy to deliver
detailed information for the next generation
of
decision
support
systems
for
Phytophthora control (Goenseet al., 2005).
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Host Plant Resistance
Mamatha, A1 and Prem Chand, U2
1. Scientist (Horti), Vegetable Research Station, SKLTSHU, R’Nagar, Hyderabad, Telangana –
500030
2. Ph.D Scholar, College of Horticulture, UHS Bagalkot, Karnataka-587104

the behavior of an insect pest and usually is
expressed as non-preference of the insect for a
resistant plant compared with a susceptible
plant. Host plants that express non-preference
affect the way an insect pest perceives the desire
ablility of the host plant. Non-preference plants
either provide stimuli that are unattractive to the
pest (color, odor, texture such as downy hairs) or
fail to provide stimuli that are attractive to the
pest. In this way, non-preference plants affect the
behavior of pests. Non preference may come
from the presence or absence of the chemicals
within the plant or from plant architecture that
interfere with the behavior Of the insect pests.
Antibiosis:
Antibiosis
resistance
mechanism involves chemical characteristics
that inhibit the growth of a pest with chemicals
that are difficult for a pest to digest.

Introduction
Plant resistance is considered as a fundamental
component of Integrated Pest Management. The
use of crop variety that is resistant or tolerant to
pests has Several inherent advantages. Plant
resistance does not require complete elimination
of the pest to be effective. Plant resistance is
compatible with the insecticides and many IPM
strategies. Plant resistance is not dependent on
pest density. The effects of resistance are specific
to the target pest. The effectiveness of the
resistant cultivar can be fairly long-lasting.
Definition: A resistant of plant has
properties that make it less damaged by disease
or insects
relative to a non resistant or
susceptible plant. In other words Host plant
resistance is defined as "the consequence of
heritable plant qualities that result in a plant
being relatively less damaged than a plant
without the qualities."
Mechanism Of Host Plant Resistance:
HPR involves several different mechanisms. This
insect resistance mechanism can be categorized
as:

BenefitsoOf Insect Resistant Crop Varieties
The development and adoption of resistant crop
cultivars provides Numerous economical and
ecological advantages.
•

•
•
•

Tolerance
Antixenosis/Non-Preference
Antibiosis
Tolerance: It is resistance in which a plant
is able to withstand or recover from damage
caused by insect pest abundance equal to that
damaging a plant without resistance characters
(susceptible). In other words, if a variety survives
or produces better than a standard variety even
under the same pest resistance. Tolerance is a
plant response to an insect pest. Thus, tolerance
resistance differs from antibiosis and antixenosis
resistance in how it affects the insect-plant
relationship.
Antibiosis
and
antixenosis
resistance cause an insect response when the
insect attempts to use the resistant plant for food,
oviposition, or shelter.
Antixenosis: Antixenosis resistance affects
VOLUME NO. 15, ISSUE NO.9

•

•

crop yields can be improved while insect
monitoring and management costs are
reduced.
resistant crops typically require fewer
insecticide treatments leading to reductions
in insecticide-related costs and pesticide
residues.
the reduction in pesticide applications may
also benefit non-target organisms including
beneficial insect populations and reduce
negative environmental impacts such as
ground water contamination.

Rate of Adoption
Another factor impacting on the returns to HPR
research is the rate of adoption by farm decision
makers.
Farmers make their decisions for selection of
variety on a number of factors including:

61

June, 2019

ISSN No.:2321-7405

Risk Impacts

•
•
•
•

Adoptability to the production region
Yield and quality potential
Management requirements
Susceptibility to insects and diseases
In order to realise the benefits of plant
resistance, Producers must be aware of the
differential performance, Even after the
producers are convinced of economic advantage,
Wide spread adoption of a technology occurs
over a period of Several years.
Example:
In USA, it took 10 years for the adoption rate
of hessian fly-Resistant wheat to reach 90%.

•
•

The development and adoption of resistant
plants also has another important.
Pest-resistant varieties influence the risks
faced by both the farm decision maker and
broader society because the pest damages
vary widely from year to year.

Issues With Transgenic Insect-Resistant Plants
•

•

•

The development of transgenic insectresistant plants has Greatly broadened the
discussion of the risks and benefits
associated with insect-resistant plants.
New biotechnologies have changed and
expanded the ability Introduce into insectresistant traits into crops, expanding the
capabilities to develop single/multiple pestresistant plants.
Numerous mechanisms exist by which
transgenic plants may reduce insecticide
use, including engineered resistance to
insect-vectored
viruses
and
further
improvements in molecular technologies
will expand our capabilities to develop
single/multiple pest-resistant plants.

Plant – Resistant Management
•

Despite the success of resistant plants there
is a concern that wide spread adoption of
resistant varieties will lead to the selection
and multiplication of resistant insects.

Limitations
•
•
•
•
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Under investment in host-resistant variety
research.
Competing emphasis on yield.
Difficulties in identifying sources of resistant
characteristics.
Difficulties in transferring resistant traits to
varieties.
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Black Turmeric: Phytochemistry and Uses
Souvick Banik* and C. S. Karthik**
*PG and **Ph.D. Research Scholar, Bidhan Chandra Krishi Vishwavidyalaya, West Bengal

Black Turmeric is a perennial herb with bluishblack rhizome, native to North-East and Central
India. The leaves have a deep violet-red patch
which runs through the length of the lamina.
Usually, the upper side of the leaf is rough,
velvety, but this character may vary. Flowering
bracts are green with a ferruginous tinge. Flower
petals may be deep pink or red in color. The
rhizome is bitter, hot taste with pungent smell.
Black Turmeric is used in Tantrik Sadhana. The
dried leaves are used as a source for fuel.
Northern tribes use Black Turmeric as a talisman
to keep the evil spirits away. Presently Black
Turmeric is on the verge of extinction.

phenylpropene
derivatives,
terpenoids,
flavonoids, steroids, and alkaloids as major
constituents. Some of these compounds are
thought to be a basis for traditional medicine in
some Asian countries.

Traditional uses:
Traditionally, the rhizomes of Curcuma caesia
are used in treating leprosy, cancer, wounds,
impotency, fertility, tooth ache, vomiting,
allergies, leucoderma, asthma, tumours, piles,
bronchitis, enlargement of the spleen, epileptic,
menstrual disorder, smooth muscle relaxant
activity, anthelmintic, aphrodisiac, gonorrheal
discharges, etc. The paste is applied on bruises,
contusions and rheumatic arthritis pains in
Manipur. Decoction of fresh rhizome as antidiarrhoetic and to get relief from stomach ache.
The Khamti tribe of Lohit district applied the
paste of fresh rhizome in case of snake and
scorpion bite. In Assam fresh rhizome juice
mixed with mustard oil and is given to cattle’s in
dysentery.In Asian Rhizome of Curcuma caecia
used for wound, pox & tumour.

SYSTEMATICS OF BLACK TURMERIC
Kingdom:....................................................... Plantae
Clade: .................................................. Angiosperms
Clade: ....................................................... Monocots
Clade: ..................................................Commelinids
Order: .................................................... Zingiberales
Family: ............................................... Zingiberaceae
Genus: ....................................................... Curcuma

Species:

C. caesia

Reference :

Phytochemical constituents :

"Curcuma caesia Roxb.". World Checklist of
Selected Plant Families (WCSP). Royal Botanic
Gardens, Kew. Retrieved 9 March 2014 – via The
Plant List.

Phytochemical
Screening
of
n-hexane,
petroleum ether (60:80), benzene, chloroform,
ethyl acetate, methanol, and water extract of
rhizome Curcuma caesia revealed the presence of
alkaloids, phenols, phytosterols, terpenoids,
carbohydrates, tannins, glycosides, saponins,
quinones, amino acids, oils and flavonoids.The
research on the volatile rhizomes oil of Curcuma
caesia resulted in the identification of 30
components, representing 97% of the oil, with
camphor (28%), ar-turmerone (12%), (Z)ocimene (8%), ar-curcumene (7%), 1,8-cineole
(5%), elemene (5%), borneol (4%), bornyl acetate
(3%) and curcumene (3%) as the major
constituents.[citation needed] Other research
demonstrated
diphenylalkanoids,

VOLUME NO. 15, ISSUE NO.9

63

June, 2019

ISSN No.:2321-7405

June, 2019
SUBJECT / TITLES
A Handbook of Agri-Business (PB)
A Handbook of Extension Education (PB)
A Handbook of Soil, Fertilizer and Manure (2nd Ed.) (PB)
A Textbook of Agricultural Biochemistry
A Textbook of Extension Education
A Textbook of Fungi, Bacteria and Viruses (3rd Ed.)
A Textbook of Genetics
A Textbook of Manures, Fertilizers and Agro-chemicals
A Textbook of Plant Biotechnology
A Textbook of Plant Breeding
A Textbook of Production Technology of Fruit Crops
A Textbook of Production Technology of Spices and Plantation Crops
A Textbook of Production Technology of Vegetable and Flower
A Textbook of Seed Science and Technology: Principles and Practices
Agrometeorology: At a Glance
Agronomy (PB)
Agros Dictionary of Plant Sciences
Analytical Chemistry (PB)
Analytical Chemistry For Agriculture (PB)
An Introduction to Agricultural Chemistry
Breeding of Field Crops (PB)
Cropping System and Sustainable Agriculture
Extension Education and Rural Development (PB)
Farming System: Concepts and Approaches
Fundamentals of Plant Pathology (PB)
Integrated Insect Pest Management (PB)
International Economics (PB)
Manual for Organic Farming (PB)
Modern Plant Pathology (IInd Edition) (PB)
Modern Weed Management (3rd Ed.) (PB)
Nutrient Management and Fertilizer Technology (PB)
Organic Farming: Components and Management (PB)
Post-Harvest Management of Horticultural Crops (PB)
Principles and Practices of Agronomy (2nd Ed.) (PB)
Principles of Horticulture (2nd Ed.) (PB)
Principles of Plant Pathology (PB)
Production Technology of Spices (PB)
Seed Physiology and Biochemistry: Seed Development and Maturation
Sericulture Industry: An Overview
Soil Fertility and Nutrient Management
Soil Science-Objectives for SAU Entrance. JRF,SRF, NET & ARS
Techniques and Management of Field Crop Production (PB)
Weed Management Principles and Practices (3rd Ed.) (PB)
Glimpses in Seed Science and Technology
VOLUME NO. 15, ISSUE NO.9

64

AUTHOR
Gaur, S.C.
De, Dipak
Vyas, S.P.
Purohit, S.S.
Barman, U.
Dube, H.C.
Purohit, S.S.
Vyas, S.P.
Purohit, S.S.
Purohit, S.S.
Prasad, S.
Prasad, S.
Prasad, S.
Vananangumdi, K.
Sahu, D.D.
Panda, S.C.
Vanangamudi, K.
Sudhalakshmi C.
Rathinasamy A.
Jothimani, S
Bhardwaj, D.N.
Panda, S.C.
Govind, S.
Jayanthi, C.
Pathak, V.N.
Rao, Venugopal
Singh, D.P.
Gosh Hajra, N.
Dube, H.C.
Gupta, O.P.
Pandian
Gehlot, D.
Saraswathy, S.
Balasubrananiyan, P.
Prasad, S.
Jagtap G.P.
Shakila, A.
Vanangamudi, K.
Savithri, G.
Panda, S.C.
Tupaki Lokya
Rathore, P.S.
Gupta, O.P.
Vinothini,

PRICE
990.00
300.00
450.00
450.00
350.00
250.00
450.00
450.00
450.00
350.00
550.00
350.00
550.00
450.00
175.00
990.00
295.00
250.00
350.00
225.00
750.00
750.00
450.00
350.00
350.00
595.00
595.00
550.00
500.00
550.00
350.00
450.00
495.00
450.00
450.00
450.00
300.00
450.00
250.00
450.00
250.00
450.00
300.00
225.00
June, 2019

ISSN No.:2321-7405

Process of Subscribing Readers Shelf- A Monthly Magazine on Agriculture Science and Allied Subjects

The process of subscribing the magazine is very simple which is being given hereunder:
The subscription charges are Rs.500 for twelve issues;
The subscription charges may be remitted through DD/MO in favour of J.V. Publishing House,
payable at Jodhpur, Rajasthan;
3. Alternatively the remittance may be through internet banking for which our banking details are
as under:
a) Bank name: Syndicate Bank, Sojati Gate, Jodhpur
b) Firm Name: J.V. Publishing House
c) Account no.:8401 140 0000377
d) IFSC code of the bank: SYNB0008401
In case you transfer money through internet banking then please mail us the transaction slip so
that we may check in our bank account as well and the hard copy of the transaction slip along with
hard copy of subscription form, duly filled in, should be sent to us at our postal address. If DD or MO
is sent then the subscription form should accompany the DD/MO.
Once we receive remittance, we shall assign you the subscription no. and mail you the process of
sending article. Thereafter you may be able to send the articles.
1.
2.

Subscription Form
☐NEW ENROLLMENT

☐INDIVIDUAL (12 ISSUES)

Rs. 500.00

☐RENEWAL

☐INSTITUTIONAL (12 ISSUES)

Rs. 900.00

SUBSCRIBE FROM

___________________ TO ___________________

PLEASE CLEARLY MENTION NEW ENROLLMENT / RENEWAL (MENTION SUBSCRIPTION NO.)
Please Enroll / Renew me for Readers Shelf (12 ISSUES) at following Address:
TITLE:
ADDRESS
CITY
DISTRICT
[Pin Code]
STATE
PHONE NO.
STD CODE
ALTERNATIVE MOBILE
MOBILE NO.
EMAIL ID
ALTERNATIVE EMAIL ID
I am enclosing herewith annual subscription for Readers Shelf by Demand Draft / NEFT for Rs.
DATE OF ISSUE
DEMAND DRAFT NO.
ISSUING BANK
DATE
ONLINE TRANSFER
TRANSACTION NO.
Please send your demand Draft in favour of J. V. PUBLISHING HOUSE, Payable at JODHPUR
Subscription Department

J. V. PUBLISHING HOUSE
Plot No. 15, Gajendra Nagar, Near Old FCI Godown,
Shobhawaton Ki Dhani, Pal Road, Jodhpur
Phone: 94141 28105 0291-2642287
E.Mail: m_vyas@outlook.com
VOLUME NO. 15, ISSUE NO.9

Authorized Signature
With seal
65

June, 2019

ISSN No.:2321-7405

VOLUME NO. 15, ISSUE NO.9

66

June, 2019

