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AGRICULTURE ENTOMOLOGY

Pesticide Poisoning in Honey Bees
J. Alfred Daniel, M. Mathialagan and Dinesh Rajaram Hegde
Department of Agricultural Entomology, Tamil Nadu Agricultural University, Coimbatore-3

Introduction

marketed to control, nematodes, insects,
rodents, birds, and other pests. This publication
is written to inform beekeepers, commercial
growers and the general public about the often
complex relationship between honey bees and
pesticides and to suggest how honey bees can
better be protected from the potential hazards of
these chemicals.

The honey bee is credited with approximately
85% of the pollinating activity necessary to
supply about one-third of the nation's food
supply. 72% of crop plants require bee-mediated
pollination. Each year, bee keeping industry is
affected by use of chemicals called pesticides,
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Causes of bee poisoning:

How to reduce bee poisoning?
Precautions for the beekeeper

Most bee poisoning occurs when insecticides are
applied to crops during the blooming period.
Other hazards are, drift of toxic pesticides onto
adjoining crops or weeds that are in bloom,
contamination of flowering cover crops when
orchards are sprayed, insecticidal dusts adhere
to foraging bees and ultimately become packed
with the pollen onto the hind legs, bees drinking
or touching contaminated water on foliage or
flowers and bees collecting contaminated pollen
or nectar.

If your bees are located in an area where
pesticides are commonly used, then identify
yourself as a beekeeper to your neighbors who
may use pesticides. Explain the importance of
your bees in the pollination of crops being
grown on nearby fields to those growers so that
they may consider the value of the bees in
pollination before applying pesticides that may
kill pollinating insects. Cover (with wet burlap)
or move your beehives if possible when bee toxic
pesticides are being applied near your apiary.

Bee poisoning symptoms:

Precautions for The Pesticide Applicator

The most common symptom of bee poisoning is
the appearance of excessive numbers of dead
bees in front of the hives. Another common
symptom
is
lack
of
foraging
bees.
Aggressiveness in bees may be caused by most
pesticides.
Stupefaction,
paralysis,
and
abnormal activities of bees are commonly
caused by chlorinated hydrocarbons and
organophosphorus insecticides. Regurgitation of
the honey stomach contents is often caused by
poisoning with organophosphorus insecticides.
Bees may perform abnormal communication
dances on the horizontal landing board at the
hive entrance while under the influence of
insecticide poisoning. Disorganized behavior
patterns may lead to lack of recognition of
affected field bees by guard bees.

Always read and follow any warning statements
regarding honey bees on the pesticide label.
Avoid applying any bee toxic pesticides on
blooming plants (host crop and weeds) that
attract bees and pesticide drift to nearby
blooming weeds that are attracting bees. Time
of day of the pesticide application is very
important. Pesticides that are toxic to bees
should be applied in the late afternoon (after
3:00 pm) or in the evening if at all possible.
Most honey bees have stopped foraging and
have returned to their hives by 3:00 pm. This
precaution will allow maximum time for the
pesticide to break down before the bees come
into contact with it the next day. Select the
safest formulation of the pesticide that is
available for the intended use. “Drifting” of the
pesticide from the target pest and/or crop to
areas frequented by bees should be minimized
and formulation selection is the key to this
problem. “Dusts” almost always present the
most drift problem of any pesticide
formulation and are generally more dangerous
to bees than are sprays or granular
applications. Spray formulations are usually
safer to bees than are dusts but there are
differences among the spray formulation types.
Generally, water soluable formulations are safer
than are emulsifiable formulations, and fine
sprays are less dangerous than are course
sprays. Sprays of undiluted technical pesticide
(ULV) may be more dangerous than diluted
sprays. Granular applications are generally the
safest formulations from a drifting standpoint
and the accidental killing of bees. This use
should be considered if a granular formulation

Poisoning effect of some commonly used
pesticides
Exposure to organophosphates and pyrethroid
insecticides has been associated with bee
poisonings in many crops (Kevan, 1975).
Monocrotophos and synthetic pyrethroid are
toxic to the bees (Hasan et al., 1986). Malathion
are highly toxic to honey bees in field
experiments (Deshmukh, 1991). Chloropyriphos
as most toxic to Apis cerana. Imidacloprid in
the nectar and pollen of treated plants at very
small doses can affect some reflexes of bees,
their ability to learn and return to the hive after
foraging (Guez, 2001). Pollen obtained from
seeds dressed with imidacloprid contains
significant levels of the insecticide, and
suggested the polluted pollen might cause honey
bee colony death.
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particularly careful not to contaminate water
with pesticides as the water may be collected by
bees and result in bee kills.

is suitable for controlling the target pest. The
particle size of this pesticide formulation is very
similar to that of pollen and adult honey bees
may carry this pesticide back to the hive where
it will be combined with pollen that is being
stored in the hive. This pesticide will not kill the
adult bees that collected it, but the
microencapsulated pesticide will kill the brood
(immature) stages of the bees when it is later fed
to those bees.
The mode of pesticide application is also
important, particularly from a drifting
standpoint. Aerial applications are generally
more dangerous than applications by ground
equipment because of the amount of pesticide
that may drift from the target pest and or crop
to nearby foraging bees or beehives. Air-blast
sprayers are more dangerous than pressurized
pump sprayers. Do not apply pesticides when
wind velocities exceed 8 miles per hour; this will
lessen pesticide drift and bee kills Never apply
any pesticide directly Notify beekeepers who
have beehives near an area to be treated with a
pesticide so that they may attempt to protect
their bees against any inadvertent pesticide
kills. Follow proper precautions in disposing of
unused pesticides and pesticide containers. Be

2.

Conclusion:
Pesticides are essential and frequently needed to
produce profitable crops, as are the pollinating
activities of honeybees. Therefore, cooperation
of farmer apiculturist and the pest control
industry is needed to reduce the hazard of
pesticide toxicity to honey bees to the minimum.

References
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Bio-Fertilizers as an Eco-Friendly
Alternative to Chemical Fertilizers
Manav
Ph.D. Research Scholar, Deptt. of Genetics and Plant Breeding, CCS HAU, Hisar, Haryana- 125004

micro-organism are widely used as biofertilizers which have unique properties to
provide natural products free from chemicals
and serve as an ecofriendly substitute to
chemical fertilizers.

Increasing use of chemical fertilizers in
agriculture make country self dependent in food
production but it deteriorate environment and
cause harmful impacts on living beings. Due to
insufficient uptake of these fertilizers by plants,
these reaches into water bodies through rain
water, causes eutrophication and affect living
beings including growth promoting micro
organism. The excess uses of chemical fertilizers
in agriculture are costly and also have various
adverse effects on soils i.e. it depletes water
holding capacity, soil fertility and cause
disparity in soil nutrients. It was felt from a long
time to develop some low cost effective and ecofriendly fertilizers which work without
disturbing nature. Now, certain species of
August, 2018

Bio-fertilizer
A bio-fertilizer is a substance which contains
living microorganisms which, when applied to
seed, plant surfaces, or soil, colonizes the
rhizosphere or the interior of the plant and
promotes growth by increasing the supply or
availability of primary nutrients to the host
plant (Vessey, 2003).They add nutrients
through the natural processes of nitrogen
fixation,
phosphorus
solubilization
and
6
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stimulating plant growth through the synthesis
of growth-promoting substances. These are ecofriendly, organic in nature and cheaper than
chemical fertilizers. Microorganisms like
Rhizobium, Azotobacter, Azospirillum and blue
green algae (BGA) are most commonly used as
bio-fertilizers.

3.

Need of bio-fertilizers
Bio-fertilizers are supposed to be a safe
alternative to chemical fertilizers to minimize
the ecological disturbance. Bio-fertilizers are
cost effective, eco-friendly and when they are
required in bulk can be generated at the farm
itself. They increase crop yield upto 15-25% and
fix nitrogen upto 40-50 Kg. The other plus point
is that after using 3-4 years continuously there
is no need of application of bio-fertilizers
because parental inoculums are sufficient for
growth and multiplication. They improve soil
texture, pH, and other properties of soil. They
produce plant growth promoting substances
IAA, amino acids, vitamins etc. They have 75%
moisture and it could be applied to the field
directly. Bio-fertilizers contained 3.5-4%
nitrogen, 2-2.5% phosphorus and 1.5%
potassium. In terms of N:P:K, it was found to be
superior to farmyard manure and other type of
manure.
Classification of bio-fertilizers: There
are three types of bio-fertilizers which help the
plant to grow at different levels of its growth.
1. Nitrogen bio-fertilizers: This type of
bio-fertilizer helps the agriculturists to
determine the nitrogen level in the soil.
Nitrogen is an essential component for
plant growth. Plants needed a limited
amount of nitrogen for their growth.
Nitrogen requirement depends on both the
nature of the soil as well as type of the crop.
For example, Azotobacter is used for nonlegume crops whereas; Rhizobium is
needed for legume crops.
2. Phosphorus bio-fertilizers: Phosphorus
bio-fertilizer helps to determine the
phosphorus level in the soil. The need of
phosphorus for the plant growth is also
limited. Unlike nitrogen bio-fertilizers,
phosphorus bio-fertilizers do not depend on
the crop type. They can be used for any type
of crop. For example, Acetobacter,
Rhizobium and other bio-fertilizers can be
VOLUME NO. 14, ISSUE NO.11

used as phosphotika for any crop type.
Compost bio-fertilizers: Compost biofertilizers are those which make use of the
animal dung to enrich the soil with useful
microorganisms and nutrients. To convert
the animals waste into a bio-fertilizer, the
microorganisms
undergo
biological
processes and help in breaking down the
waste. Cellulytic fungal culture and
Acetobacter cultures can be used for the
compost bio-fertilizers. They not only
protect the plants from diseases but also
help them to grow in a healthy
environment.

How to apply bio-fertilizers
There are four major ways of applying biofertilizers:
1. Seed treatment
2. Set treatment
3. Soil treatment
Seed treatment: For inculcation of
cereals like rice, wheat, sorghum, maize etc. and
oilseeds like groundnut, sunflower, mustard,
safflower, pulses like cowpea, green gram, black
gram, and soybean etc., seed treatment of biofertilizer is recommended. One packet (200g) is
sufficient to treat 10- 12 kg seed. On this basis
the dose of bio-fertilizer per acre can be worked
out, based on the seed rate.

Method:


Keep the seeds required for sowing one acre
in a heap on a clean cemented floor or
gunny bag.
 Prepare culture suspension by mixing 1
packet (200g) bio-fertilizer in approx. 400
ml water (1:2)
 Sprinkle the culture suspension on the heap
of the seeds and mix by hand so that thin
coating is uniformly applied to the seeds.
 Spread the seeds under shade for some time
for drying and then sown.
 In place of water, rice glue can also be used
for better results.
Set
treatment:
This
method
is
recommended generally for treating the sets of
sugarcane, cut pieces of potato and the base of
banana suckers.

Method:

7

Prepare culture suspension by mixing 1 kg
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(5 packets) of bio-fertilizer in 40-50 litres of
water.
 The cut pieces of planting material required
for sowing one acre are kept immersed in
the suspension for 30 minutes
 Bring out the cut pieces and dry them in
shade for some time before planting.
 After planting, the field is irrigated within
24 hours.
 For set treatment, the ratio of bio-fertilizer
to water is approximately 1:50.
Soil application: This method varies from
crop to crop depending on its duration.
Generally, for a short duration (less than 6
months) crops, 10-15 packets (each of 200g) are
mixed with 40-60 kg of well decomposed cattle
manure or with 40-60 kg soil for one acre of
land. The mixture of bio-fertilizer and cattle
manure/soil sprinkled with water is then
broadcasted into soil at the time of sowing or at
the time of irrigation in standing crop. For long
duration crops (perennial crops) 20-30 packets
of bio-fertilizer (each containing 200g) are
mixed with 80-120 kg cattle manure or soil per
acre.
Importance in Agriculture: Some of the
important roles of Bio-fertilizers in agriculture
are:














They supplement chemical fertilizers for
meeting the integrated nutrient demand of
the crops by adding 20-200 kg N/ha/year
(eg.
Rhizobium
spp.
(50-100
kg
N/ha/year); Azospirillum, Azotobacter spp.
(20-40 kg N/ha/year); Azolla (40-80 kg
N/ha); BGA (20-30 kg N/ha) under

3.

optimum soil conditions and thereby
increases 15-25 per cent of total crop yield.
Mycorrhiza can provide adequate amount of
P, other micro nutrients and helps in
increasing water absorption
BGA plays a vital role in the nitrogen
economy of rice fields in tropical regions.
Azotobacter inoculants when applied to
many non leguminous crop plants, promote
seed germination and initial vigour of
plants by producing growth promoting
substances.
Azolla-Anabaena grows profusely as a
floating plant in the flooded rice fields and
can fix 100-150 kg N/ ha /year in
approximately 40-60 tones of biomass
produced,
Plays important role in the recycling of
plant nutrients.
Bio-fertilizers are cost effective relative to
chemical fertilizers. They have lower
manufacturing costs especially regarding
nitrogen and phosphorus use.
Through the use of bio-fertilizers, healthy
plants can be grown, while enhancing the
sustainability and the health of the soil
Moreover, they do not contain any
chemicals which are harmful to the living
soil. Hence, they are environment friendly

Reference
Vessey, J.K. (2003). Plant growth promoting
rhizobacteria as bio-fertilizers. Plant Soil, 255:
571-586.
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Quality Management of Bio-Control Agents
Dinesh Rajaram Hegde*1, J. Alfred Daniel1, M. Mathialagan1
Department of Agricultural Entomology, Tamil Nadu Agricultural University, Coimbatore-641003

augmentative biological control. As the sale of
biological control agents is still an emerging
market that is influenced by small competing
companies, product quality and prices are
continuously affected by competitive pressure.
Quality control programmes that address not
only natural-enemy numbers but also naturalenemy quality (field performance) are a

Augmentative biological control, where large
numbers of natural enemies are periodically
introduced, a popular control method applied
by professional and progressive farmers and
stimulated by the present international attitudes
in policies of reducing pesticide use.
Worldwide, more than 125 species of natural
enemies are commercially available for
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n = 3 containers; a weekly or batchwise test;
b) Sex ratio: 40% females; seasonal; n =
100; for identification of sex, examine
anterior femur: orange for males and
black for females.
c) Longevity: Minimum 30 days, reached
by at least 80% of the females
examined in the fecundity test; n = 30;
a seasonal test.

necessity. Simple and reliable quality control
programmes for natural enemies are now
emerging as a result of intensive cooperation
between researchers and the biological control
practitioners, and it is expected that these
developments will result in a rapid
improvement of the biological control. Some of
the quality control aspects of bio-control agents
are given below.

A. Recommended quality control for some
predators
1.

2.

B. Recommended quality control for some
parasitoids

Chrysoperla carnea Steph. (Neuroptera:
Chrysopidae)
a) When shipped as eggs
i) Quantity: The number of eggs as
specified on the package; a weekly
test.
ii) Hatching rate: 65% within 5 days;
n = 200; eggs must be isolated to
prevent
cannibalism
after
emergence; a weekly test.
iii) Predator quality: 65% of newly
hatched larvae has to develop to
second-instar larvae within 4 days
using aphids as prey; to be
conducted once a year or when the
rearing system is changed.
iv) Predator efficiency: 25 Myzus
euphorbiae or 50 Myzus persicae
should be consumed within 4 days
by a second-instar larva; n = 10; an
annual test.
b) When shipped in second larval stage
i) Quantity: Number of live predators
as specified on the package; a
weekly test.
ii) Predator quality: 65% of secondinstar larvae have to develop to
third-instar larvae within 5 days
using aphids as prey; to be
conducted once a year or when the
rearing system is changed.
iii) Predator efficiency: 25 Myzus
euphorbiae or 50 Myzus persicae
should be consumed within 4 days
by a second-instar larva; n = 10; an
annual test.
Cryptolaemus
montrouzieri
Mulsant
(Coleoptera: Coccinellidae)
a) Quantity: Average number of live
predators as specified on the container;

VOLUME NO. 14, ISSUE NO.11

1.

2.

Encarsia
formosa
Gahan
(Hymenoptera: Aphelinidae)
a) Emergence rate: ≥ the number of
adults specified on the label which will
emerge over a two-week period;
n=1000; a weekly or batch-wise test
b) Sex-ratio: ≥ 98% females; n=500; an
annual test
c) Fecundity: ≥ 7 eggs/female/day for
days 2, 3 and 4 after emergence of the
adult; n=30 females; an annual test
Trichogramma
brassicae
Bezd.
(Hymenoptera, Trichogrammatidae)
a) Rearing hosts: Ephestia kuehniella,
Sitotroga cerealella
b) Sex-ratio: ≥ 50% females; 100 adults
assessed on 10 release units each or 5 x
100 adults of bulk material; at least
weekly or batch-wise test if batches
were exposed to special treatments (e.g.
storage)
c) Fecundity and longevity: ≥ 40 offspring
/ 7 days / female; 80% of females
should live at least 7 days; monthly or
batch-wise test; n=30.
d) Natural host parasitism: ≥ 10
parasitized hosts / 4 hours / female

C. Recommended quality control for viral
biopesticides
OB microscope counts (NPV): On the technical
product (after processing prior to ® nal
formulation) or on formulated product (this
may not be practicable with some powder
formulations due to presence of carrier)
Expected standards for NPV for II instar
larvae: 1. Heliocoverpa armigera: < 0.5 (LC 50
POB//mm2); Spodoptera litura: < 20.0 (LC 50
POB//mm2)

9

August, 2018

ISSN No.:2321-7405

D. Recommended quality control for bacterial
biopesticides

in
pest
management.
Quality
control
programmes should be designed to obtain
acceptable quality, not necessarily the best
possible quality. The number of necessary tests
will be smallest if the natural enemies are reared
under the same conditions as those under which
they also have to function in the field in terms of
the same climate, host and host plant. If the
biological control industry is to survive and
flourish, the production of reliable natural
enemies that meet basic quality standards is
essential.

a)

Colony Forming Unit (CFU) count on
selective medium should be minimum of
1x 108 per ml or gm.
b) Pathogenic
contaminants
such
as
Salmonella, Shigella, Vibrio and such other
microbial should not be present.
c) Other microbial contaminants should not
exceed 1 x 104 counts per ml or per g of
formulation.
d) Chemical/botanical pesticide contaminants
should not be present.
e) Stability of CFU counts at 30oC and 65% RH
f) Product
quality
standards:
Liquid
formulation: 2000-4000IU/µl, 1 year;
Powder formulation
1600032000IU/µl, 2 year

References
Bigler, F. (1999) Quality assessment and control in
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control. Journal of Applied Entomology 108,
390–400.
Nunney, L. (2002) The population genetics of
mass-rearing. In: Leppla, N.C., Bloem, S. and
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Conclusion
The use of biological control agents is increasing
worldwide and there are now many companies
mass producing and selling such organisms.
However, there is a great need for quality
control in the production and use of these
natural enemies, because deterioration of massreared biological control agents leads to failures
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Colony Collapse Disorder (CCD) in Honey Bees
M. Mathialagan*1, J. Alfred Daniel1and Dinesh Rajaram Hegde1
1Ph.D

Scholar, Department of Agricultural Entomology,TNAU, Coimbatore-641 003.

Introduction

country where honey bees contribute billions of
dollars in added revenue to the agriculture
industry, these bee losses cannot be taken
lightly.
Colony Collapse Disorder may not be a new
disorder. In fact, many colonies have died over
the past 50 - 60 years displaying symptoms
similar to those of CCD. The disorder as
described in older literature has been called
spring dwindle disease, fall dwindle disease,
autumn collapse, May disease, and disappearing
disease. We may never know if these historic
occurrences share a common cause with
modern-day CCD.

Beekeepers around the world have reported
higher-than-usual colony losses since the fall of
2006. These elevated losses have been, in part,
attributed to a phenomenon known as “Colony
Collapse Disorder” (CCD). A 2015 survey of
beekeepers in the world showed that CCD was a
reported cause of colony loss for nearly 20 per
cent of surveyed beekeepers. Some beekeepers
in states reporting CCD have lost 50 – 90 per
cent of their colonies, often within a matter of
weeks. Despite these high losses, the average
number of colony losses has been between 30
and 40 per cent since CCD was first reported in
2006. Regardless, this translates into thousands
of dead colonies and millions of dead bees. In a
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Neonicotinoids)
Climate change
Monoculture
Habitat destruction
Genetically modified (GM) crops
Nutritional fitness: Malnutrition is a stress
to bees, possibly weakening the bees'
immune systems. A weak immune system
can affect a bee’s ability to fight pests and
diseases.
9. Bee pests and diseases (Wax moths, Varroa
spp. and Thaisac brood virus, European
foulbrood, Deformed wing virus, American
foulbrood, Chalkbrood and Nosema)
10. Varroa mites and associated pathogens:
Even with the concerns surrounding CCD,
Varroa mites remain the world's most
destructive honey bee killer. As such,
Varroa and the viruses they transmit have
been considered as possible causes of CCD.
Further, Varroa often are controlled
chemically by beekeepers. So Varroa
(perhaps not directly) has been considered
a potential cause of CCD because the mite
itself is damaging, it transmits viruses to
bees, and it can elicit chemical responses
from beekeepers. Despite this, there have
been instances of colonies showing
symptoms of CCD when their Varroa
populations were under control.
11. Undiscovered/new pests and diseases:
Undiscovered
or
unidentified
pests/pathogens are also considered
possible causes of CCD. To give one
example, Nosema apis (a microsporidian
that lives in the digestive tract of honey
bees) has been present for many years. In
2006, scientists discovered and identified a
new nosema species, Nosema ceranae,
present in some colonies displaying
symptoms of CCD. When this disease is
present in bees in elevated levels, the bees
leave their colonies, never to return.
Although the role of N. ceranae in the CCD
complex is not understood, it and other new
pathogens may play an important role in
elevated bee deaths. Israeli Acute Paralysis
Virus is another example of a recentlydiscovered pathogen that may play a role in
colony losses.
12. Synergisms between the above stressors:
Many scientists believe that CCD is caused

Dwindle Disease, is of great concern to
beekeepers
worldwide.
Symptomatically,
colonies with CCD can appear healthy just
weeks prior to collapse. However, the adult bees
soon "disappear" (hence its historic nickname
"disappearing disease") from the colonies,
leaving behind a box full of honey, pollen,
capped brood, a queen, and maybe a few worker
bees. Beekeepers report that colonies with CCD
do not contain any dead bees, nor are there dead
bees on the ground outside of the colonies. The
adult bees simply vanish. The final symptom is
that wax moths and other nearby honey bees
ignore the empty hives even though the hives
contain foodstuffs on which they ordinarily feed.
Generally, the symptoms of CCD are
defined as follows:

4.
5.
6.
7.
8.

Collapsed Colonies
1.
2.
3.

Complete absence of adult bees in colonies,
with few or no dead bees in or around
colonies,
The presence of capped brood, and
The presence of food stores (both honey
and bee bread) that are not robbed by other
bees or typical colony pests and diseases
(Wax moths, Varroa and Thaisac brood
virus, European foul brood and Deformed
wing virus etc.).

Collapsing Colonies
1.
2.
3.
4.

An insufficient number of bees to maintain
the amount of brood in the colony,
The workforce is composed largely of
younger adult bees,
The queen is present, and
The cluster is reluctant to consume food
provided to them by the beekeeper.

What causes CCD?
The cause of CCD is unknown but is under
investigation. A brief explanation of their
potential role is listed below. It is important to
note that this list may change as new
information on CCD becomes available. Such
changes could result in the addition or exclusion
of any of the following potential causes.
1. Poor honey bee management practices
2. Chemical use in bee colonies (Antibiotics
and Miticides)
3. Chemical toxins in the environment
(Pesticide
poisoning,
especially

VOLUME NO. 14, ISSUE NO.11

11

August, 2018

ISSN No.:2321-7405
Mullin, E. Haubruge, B. K. Nguyen, M. Frazier,
J. Frazier, D. Cox-Foster, Y. Chen, R.
Underwood, D. R. Tarpy and J. S. Pettis. 2009.
Colony Collapse Disorder: A Descriptive Study.
PLoS One, 4 (8): e6481.
vanEngelsdorp, D., D. Cox Foster, M. Frazier, N.
Ostiguy and J. Hayes. 2007. “Fall dwindle
disease”: Investigations into the causes of
sudden and alarming colony losses experienced
by beekeepers in the fall of 2006. Preliminary
report:
First
revision.
http://maarec.cas.psu.edu/
pressReleases/FallDwindleUpdate0107.pdf

by a combination of the factors above. To
illustrate this point, some dead bees
showing symptoms of CCD have had
elevated
levels
of
normally-benign
pathogens in their bodies, possibly
indicating a compromised immune system.
In theory, any stress or combination of
stresses (chemicals, genetic bottlenecks,
Varroa, etc.) can suppress a bee's immune
system. Considering synergistic effects as a
potential cause of CCD makes the disorder
increasingly harder to study.

References
Van Engelsdorp. D., J.D. Evans, C. Saegerman, C.

5.

HORTICULTURE

Classification of Chrysanthemum Flower Types
Nellipalli Vinod Kumar
Ph.D. Scholar, Bidhan Chandra Krishi Vishwavidyalaya, West Bengal

Introduction

flattened.Flower sizes ranges from 4-6 inches
and plant medium in height.

Chrysanthemums are highly evolved flowering
plants. A member of the Asteraceae
(Compositae) family, the chrysanthemum is
related to dahlias, sunflowers, marigolds,
zinnias and cosmos. The bloom which appears
as a single flower is actually hundreds of flowers
called florets. Two kinds of florets are present in
a single bloom, disk florets and ray florets. On a
daisy type chrysanthemum, the outer parts are
ray florets and the center or eye is composed of
disk florets. For ease of identification the
National Chrysanthemum Society divides bloom
forms into 13 classes, which are discussed
under.

Class 3: Regular Incurve
A true globular bloom equal in breadth and
depth. The florets smoothly incurve and form a
ball.Flower size is 4-6 inches and plantsare
moderately short.

Class 4: Decorative
A flattened bloom with short petals. As in
classes 1-3 the centre disk should not be visible.
The upper florets tend to incurve, but the lower
petals generally reflex.Flower size is 5 inches or
greater. Plant is short in stature.

Class 5: Intermediate Incurve

Class 1: Irregular Incurve

This bloom class is smaller than the irregular
incurve, with shorter florets, only partially
incurving with full centres, but giving a more
open appearance. Many of the popular
commercial incurving types are in this
intermediate class.Flower size is 6 inches or
greater Plant is medium in height.

These are the giant blooms of the
chrysanthemum genus. The florets (petals)
loosely incurve and make fully closed centres.
The lower florets present an irregular
appearance and may give a skirted effect.Flower
sizes ranges from 6-8 inches and plant
moderately short.

Class 6: Pompon

Class 2: Reflex

A small globular bloom, somewhat flat when
young but fully round when mature. Size ranges
from small button types to large disbudded

The florets in this class curve downward and
overlap, similar to bird plumage. The tops of
these blooms are full, but somewhat
August, 2018
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Class 11: Spider

blooms almost 4 inches in diameter. The florets
incurve or reflex in a regular manner and fully
conceal the centre. Plants are tall in nature.

Spiders have long tubular ray florets which may
coil or hook at the ends. The florets may be very
fine to coarse.Flower size is Six inches or
greater.Plant is medium in height.

Class 7: Single and Semi-Double
A daisy-like flower with a centre disk and one or
more rows of ray florets.Flower size isgreater
than 4 inches and plant is medium in height.

Class 12: Brush or Thistle
Fine tubular florets which grow parallel to the
stem and resemble an artist's paint brushes or
in the thistle form the florets are flattened,
twisted and dropping. Flower size is less than 2
inches Plant is medium in height.

Class 8: Anemone
These blooms are similar to the semi-doubles
but have a raised cushion-like centre.Flower size
isgreater than 4 inches.

Class 13: Unclassified

Class 9: Spoon

Those blooms which fit in none of the other
classes. They are often exotic, with twisted
florets. They may also exhibit characteristics of
more than one bloom class.Flower size is 6
inches or greater.Plant is medium in height.

Essentially the same as the semi-double, except
the ray florets are like spoons at the tips. The
centre disk is round and visible. Flowersize is 4
inches or greater.Plant growth is tall.

Class 10: Quill

References

The florets in this Class are straight and tubular
with open tips. The bloom is fully double with
no open centre. Flower size is 6 inches or
greater.Plant height is medium.
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Introduction

way to minor sucking pests like leafhoppers,
whiteflies, mirid bugs and aphids becoming the
major pests and the mired bugs emerged as
major pests in cotton in South India. Their
success as pests and natural enemies attributed
to their taxonomic background, Biology, Host
plant association.

The mirid bug belongs to the family Miridae,
which consist of more than 11,020 valid
described species, particularly in Tropical and
Mediterranean ecosystems. Their success is
attributed mainly to close association with seed
plants. Some mirid species exhibit significant
economic impacts, some are pests of food and
fibre crops whereas, others are beneficial
species used as biological control agents.
Mirids are known as agricultural pests from
long back with tea mosquito bug and other
mirid pests of crops viz., sorghum ear head bug,
mung bean bug, alfalfa bug and lygus bug etc.
are minor pests in the history. Due to large scale
adoption of Bt cotton, there is a considerable
reduction in pesticide usage which paved the

VOLUME NO. 14, ISSUE NO.11

Taxonomic background of mirids
The
Miridae
(Hemiptera:
Heteroptera:
Cimicomorpha), or plant bugs, are one of the
most species rich families of insects, with
approximately
11,020
described
species
(Wheeler 2001). The Miridae are one of the 20
most diverse families of insects and one of only
two
hyperdiverse
(>10,000
species)
exopterygote families.
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Food preference of mirids

this mirids emerged live instance of secondary
pest outbreak in cotton in all cotton growing
regions especially South India. They target buds
and flowers causing the malformation and
dropping of the flowers, squares, and bolls
(Udikeri, 2008). The malformed square show
parrot beak symptom. They also infests
Sunflower, Safflower, Lucerne, Legumes and
some weeds.

Plant bugs exhibit a wide range of food
preferences
and
behaviors,
including
phytophagy, carnivory, and omnivory (Wheeler,
2001). Their success is attributable mainly to
close association with seed plants, with which
they have putatively evolved in concert, with
multiple
examples
of
phylogenetic
restrictedness in host usage. Some mirid species
exhibit significant economic impacts; some are
pests of food and fiber crops (Wheeler, 2001),
whereas others are beneficial species used as
biological control agents (Wheeler, 2001).

Tea mosquito bug: Helopeltis theivora
This is the most important pest of tea, cashew,
guava etc, in India. TMB is one of the worst
enemies of tea and has caused losses up to 55%
of the crop loss in Africa and 11%-100% loss in
Asia. Both adult and nymphal stages cause
damage. The nymph and adult inserts their
proboscis into the young leaves, buds and
tender shoots to suck the plant sap. The toxin
injected through saliva of the pest causes the
tissues around the punctured snot to dry and die
(Mahapatro et al., 2014). The affected portion
becomes brown and later on becomes black. The
leaves having many such black spots shrivel and
eventually fall off. The infected shoot also show
such spots which extends to almost whole plant.

Biology of mirids
The life cycle of mirids comprises an egg, five
nymphal instars, and adults. Eggs are laid
within stems and petioles of plants (Wheeler,
2001). Mirids are noteworthy for specialized
behaviors, including a range of defensive
strategies such as cryptic coloration, Batesian
ant-mimicry, and association with plants with
antiherbivore strategies, such as sticky
trichomes in Drosera (Tatarnic et al., 2010).

Host Plant Associations
The majority of mirids live on seed plants; their
development is often synchronous with
meristematic
growth
and
reproductive
development of their host plants (wheeler
2001). For those species with host plant records
60% of mirid species are host plant specific, and
less than 20% of species are known to occur on
more than two hosts. Plant bugs show highest
frequency of association with asterid and rosid
clades of angiosperms, and also high levels of
association with conifers and grasses.

Sorghum Earhead bug: Calocoris angustatus
Pest occurs at the milky stage and reach the
highest population. Cultivar CSH 5 was always
more attacked (Natarajan et al., 2008). Both
adult and nymph suck sap from developing
grains and occasionally on other tender parts of
the plant. The damaged grains remain unfilled,
shrivel and completely chaffy if infestation is
severe.

Appele mirid bug : Mullein plant bug:
Campylomma verbasci

Mirid bugs as agriculture pests

Apple brown bug: Atractotomus mali
These are occasional pests of apple, pear
and other temperate fruits. Because they occur
in the same place at the same time and cause the
same kind of damage, they are collectively
referred to as "mirid bugs". Both are considered
beneficial for part of the season, being predators
of pest mites and aphids. From bloom until
shortly after petal fall, however, they may
severely damage fruit by feeding on flower parts
or young fruitlets (Boivin and stewart 1982).

Mirid pests of crops are different in their
damage level as some are minor pests and some
are major pests. Few important pests of
economic importance are given below.

Cotton Mirid Bug: Green mirid - Creontiades
dilutus
Brown mired- Creontiades pacificus Mirid bugs
are mior pests in cotton before the introduction
of Bt cotton. With the introduction and large
scale adoption of Bt cotton the pesticide usage
decreased drastically, which paved the way to
minor sucking pests to become major pests. In
August, 2018
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Conclusion
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Miridae is a hyperdiverse family. Its members
are well adopted to varied agroclimatic regions
and agroecological conditions through their
different
behavioural
and
interaction
mechanisms. This enable them to become the
important pests in agriculture system as some
are main pests of crops and some are secondary
pests. Some minor pests are emerging as major
pests by this one can conclude that mirids as the
capacity to emerge as major pests in the absence
of main pests of crop. Host plant resistance in
conjugation with natural enemies and cultural
practices should form the backbone of future
pest control programme. IPM should be
adopted in every crop pest management system
to keep the pest population below economic
injury level and to maintain the biodiversity in
of the crop ecosystem.
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Introduction

TABLE 1: Generally pollution properties are

Industrial effluents are materials generally
discarded from industrial operations or derived
from manufacturing processes. “Wastewater treated or untreated - that flows out of a
treatment plant, sewer, or industrial outfall.
Generally refers to wastes discharged into
surface.

Physical pollution
Chemical pollution
Organic pollution
Biological pollution

The effects of industrial discharge to the
freshwater:

Sources of Industrial Waste
Industrial wastewater means used up water
from industries. The characteristics of waters
depend on the nature of industry.

VOLUME NO. 14, ISSUE NO.11

Temperature ,Colour ,Odour ,Taste,
Solids
pH, Acidity, Dissolved salts
Organic Matter
Biological Activities

The industrial discharge carries various types of
contaminants to the river, lake and
groundwater. The quality of freshwater is very
important as it is highly consumed by human
15
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on the other hand, tannery wastes are ranked as
the highest pollutants among all the industrial
wastes. Global environmental regulation is
challenging the leather processing industry.
There are 80 tanneries that can be found along
Madurai, Batalgundu, and Ponmadurai roads.
The process of tanning involves the use of large
amounts of fresh water and various chemicals.
Various chemicals used in tanning are lime,
sodium bicarbonate, common salt, sodium
sulphate, chrome sulphate, fat liquors, vegetable
oils and dyes. The waste water, after processing
raw hide/skin into finishing leather, is highly
alkaline and decomposing organic matter,
sulphide and organic nitrogen with a high
amount of other toxic chemical.
Pre-tanning processes contribute 80-90
percent of the toxic pollution in the industry and
generates noxious gases such as hydrogen
sulphide, as well as solid wastes and chrome
sludge.

for drinking, bathing, irrigation and etc. The
presence of contaminants from industrial
contaminant within the water may reduce the
yield of crops and the growth of plant and it will
harmful to the aquatic living organism too.

Textile industry effluents:
A textile industry consumes large quantities of
water and produces large volumes of wastewater
from different steps in dyeing and finishing
processes. Business and industry play a crucial
role in the socio-economic development of a
country. However, industrial development is the
main cause of depletion of natural resources and
degradation of the environment. Industries
generate wastes, which can be damaging to
water, air, land resources and quality of life.
Contaminated air, soil and water from
industries are associated with heavy disease
burden and this could be part of the reasons for
the current shorter life expectancy in the
country when compared to the developed
nations. Some heavy metals contained in these
effluents are known to be carcinogenic. Toxic
materials in water, soil and air (SOR2R,
NORxR, heavy metals etc) can harm fine
structures of vital plant organs, leaves and root
systems above all.
Plant effects caused by industrial pollutants
depend on the distance of plants from the
emitters. Uptake of metals by plants is affected
by several factors including the type and age of
plant, type of the soil, pH of the soil, organic
matter content of the soil, redox potential,
cation exchange capacity of the soil, surface area
and texture of soil particles, the presence and
concentration of foreign ions, growth rate and
growth conditions .Plant species vary in their
capacity to remove and accumulate heavy
metals. Differences also exist among plants as to
whether the removed metals accumulated in the
root or translocated to the shoot. Nevertheless,
some metals have been observed to show
characteristic physiological fates. For example,
lead is accumulated more in the roots than in
any other part of the plants, copper and zinc are
accumulated in roots and shoots.

TABLE 2: The tolerance limits for disposal of tannery
effluents are given below.
Parameters
pH
BOD
Suspended solids
Chloride (as Cl)
Chromium (as Cr)
Sulphides (as S)
Sodium (%)
Oil and grease

Hence, the tannery waste is always
characterized by its strong colour (reddish dull
brown), high BOD, high pH, and high dissolved
solids. The other major chemical constituents of
the waste from the tanning industry are
sulphide and chromium. These chemicals mixed
with water are discharged from the tanneries
and pollute the ground water permanently and
make it unfit for drinking, irrigation and general
consumption. Therefore there lies an urgent
need to determine the pollution levels in the
waste waters from these industries.

Tannery industry effluents
Tanning industry contributes significantly
towards exports, employment generation and
occupies an important role in Indian economy

August, 2018

Effluents to be Discharged
into inland
On land for
surface water
irrigation
6.0-9.0
6.0-9.0
30
100
100
200
1000
200
2.0
2.0
2.0
60
10
10

Effect of effluent on plant growth:
Industrialization has its inevitable effect on
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fruit and green yields. Metabolic alterations by
metal exposure have also been described in
plants either by direct effect on enzymes or
other metabolities. This was possibly attributed
to the imbalance of nutrients and nutritional
disorders in the plants due to metal interactions
with plant nutrients.

pollution of air, water and soil based on the type
of industry, nature of raw materials used and
the
manufacturing
processes
involved.
Industrial effluents not only contain nutrients
that enhance the growth of crop plants but also
have other toxic materials. Therefore it is
essential that the implications of the use of
industrial effluents in the crop field and their
effect on soil characteristics should be assessed
before they are recommended for use in
irrigation.

Plants are utilized by using diluted effluents
1.

Reduce soil bound metal ions by specific
plasma membrane bound metal reductases
2. Solubilse the heavy metals by acidifying
their soil environment with protons
extruded from roots.
3. Adsorb the solubilised metal ions through
extracellular ( apoplastic) and intra cellular
( symplastic) pathways.
4. Once the metal ions enter the roots it can
either be stored or exported to the shoot
Transport occurs in the xylem but
redistribution occurs in shoot via phloem hence
industrial effluents could be used for irrigation
of crops after suitable dilution depending on the
concentration of mineral nutrients and other
toxic substances.

Impact of industrial effluents
Effect of toxic chemicals on plants and
environmental impact of tannery effluents on
plant and animal kingdom has been extensively
studied. The phytotoxic impact of the heavy
metal was observed on crop such as cabbage,
water chestnut, tomatoes, chilies and rice.
Repeated metal exposure of plants affect its
physiological processes such as photosynthesis,
water relations and mineral nutrition.
The impact of toxicity was evident as visible
symptoms of chlorosis, yellowing and immature
fall of leaves, poor growth and retarded flower,
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productivity by maintaining a balance between
vegetative and reproductive load without
impairing the plant health. HDP in fruit growing
was first established in apple in Europe in the
early sixties. Presently, the continuing decline in
the availability of cultivable land, rising energy
and land costs together with the mounting
demand of horticultural produce, have given
thrust to the concept of high density planting of
horticultural crops.
HDP is more efficient since it is precocious,
easily manageable, has higher yield potential
with better quality fruits and higher
returns/unit area. Being an intensive system, it
requires more capital to establish and is more
productive
and
profitable,
if
followed
scientifically. HDP is a very intensive form of
fruit production which has high relevance to the

India is the second largest producer of fruits in
the world. The average productivity of fruits in
India is, however, low as compared to many
developed countries. The main reasons for low
productivity are old and senile orchards, low
yielding varieties, poor orchard management
and inadequate technological up-gradation and
adoption by the growers. High density planting
is one of the improved production technologies
to achieve the objective of enhanced high
productivity per unit area both in short duration
and perennial horticultural crops. HDP is
defined as planting at a density in excess of that
which gives maximum crop yield at maturity if
the individual tree grows to its full natural size.
Yield and quality of the produce are two
essential components of the productivity. HDP
aims to achieve the twin requisites of
VOLUME NO. 14, ISSUE NO.11
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food and nutritional security of our ever
increasing population. There are several fruit
crops where success on their HDP has been
achieved, e.g. apple, peach, plum, sweet cherry,
pear among temperate fruits and banana,
pineapple, papaya among tropical fruits. In
India, HDP technology has been successfully
tried in banana, pineapple, papaya and recently
in mango guava and citrus.

Use of
genetically
dwarf scion
cultivars of
different crops
Mango

Principle of HDP

Banana

To make the best use of vertical and horizontal
space per unit time and to harness maximum
possible returns per unit of inputs and
resources.

Apple

Papaya

Advantages of HDP
HDP can accommodate maximum number of
plants per unit area. It maximizes the realizable
yield per unit area. Sustainability of the orchard
can be achieved at the earliest possible years.
Induces precocity, increases yield and improves
fruit quality. Reduced cost of cultivation (less
weed infection, conducive micro climate).
Facilitates more efficient use of fertilizers,
water, solar radiation, fungicides, weedicides
and pesticides. Plant Architecture in HDP.
Fruiting branches are more and structural
branches are minimum. Arrangement of
minimum shade on other branches. Provides
protection to fruits from sunburn. Less damage
to the crop due to wind (less lodging of plants).
More amenable in poor soils due to low rate of
canopy expansion. Offers better returns/ unit
area.

Cherry

Peach
Use of Dwarfing
Rootstock Crop
Apple
Pear
Peach
Plum
Cherry
Ber

Desirable features

Amarpalli

Precocious, tends to
bear regularly
PusaNanha
Dwarf & tend to bear
at lower height
Dwarf Cavendish High yielding with
(AAA)
dwarf stature
Spur varieties like Bear on short stem,
Red Chief,
spurs grow to 60Oregon Spur
70% of standard
cultivars in vigour
more yield
Compact
High yielding, selfLambert, Meteor fruitful
and North Star
Dwarf
Redheaven
Dwarfing & high
yielding
Dwarfing Rootstock
M9, M26, M27, Bud.9, P22 & Ottawa3
Quince C
Siberian C, St Julien X, Prunusbesseyi
and Rubira
Pixy
Colt and Charger
Zizyphusrotundifolia

Standard plantation on standard apple
rootstocks (MM106) at 5x5 m accommodate
400 plants/ha. Spur apple cultivar on standard
rootstock MM111 at 4 x 4 m and semi dwarf
MM106 and M7 at 3x3m accommodate 1111
plants/ha. Non spur type cultivar on dwarf
rootstock M9 spaced at 2 x 2 contain 2500
plants /ha.

Factors Affecting HDP
a) Cultivar, b) System of Planting, c) Planting
material, d) Nutrition and moisture, e)
Economics of production.

Components of high density planting in fruits
Five important components of HDP are (a)
Dwarf scion varieties (b) Dwarfing rootstocks
and inter-stocks (c) Training and pruning (d)
Use of chemicals/PGR (e) Suitable crop
management practices.
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Genetically
dwarf cultivars

Training and Pruning
Slow growing trees respond more favourably to
pruning and training and can be maintained at a
given size and shape without sacrificing yield.
Pruning is to provide dwarfing effect on the tree.
Removal of apical portions leads to reduce the
bushiness of the tree.Mango, guava, litchi and
most of the other fruit crops in India are
evergreen and are seldom pruned. Pruning is
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Commercially used growth retardants are CCC,
Ancymidal, Paclobutrazol , B-9 (Phosphon D)
and chloramquamt. Paclobutrazol is gained
commercial application in crop regulation of
mango.

are precocious, easily manageable and fetch
higher return per unit area. High density
orchards have better amenability to modern,
input saving horticultural techniques such as
drip irrigation, mechanical harvest etc. The use
of dwarf trees and managing excessive
vegetative growth gives higher productivity and
harvest index as well as early economic returns.
High density planting system is more amenable
to horticultural operations such as pruning,
plant protection measures and harvesting which
reduces the labour cost involved.

Induction of Viral Infection

Constraints in adoption of HDP Systems

Not adopted commercially. Tree size can be
reduced by inducing viral infection e.g. Citrus,
apple .In apple, virus free rootstock series East
MaIling Long Ashton (EMLA) are vigorous than
their infected counterparts.

Poor availability of planting material in dwarf
varieties as well as vegetatively propagated
rootstock in different horticultural crops. Lack
of standardization of production technology in
HDP of various fruit crops. HDP needs higher
initial establishment cost as compare to
traditional system of planting. Avoidance in use
of inter and mixed cropping system. Need for a
more professional and scientific approach for
management compared to the conventional
planting at wider spacing. Crowding and
intermingling of branches may occur in coming
years which can result in poor performance of
trees. Non availability of complete package for
HDP and use of mechanization. Harmful effects
of chemicals like paclobutrazol causing
barrenness in crops like mango, grape etc. Lack
of promising dwarfing rootstock in mango,
guava, sapota, peach, sweet cherry etc. In apple,
commercial utilization of dwarf rootstocks for
tree size control in HDP is restricted due to their
poor anchorage, occurrence of sloppy, shallow
and rainfed lands and low fertility. High
incidence of some diseases in HDP e.g. Sigatoka
leaf spot & fingertip in banana.

mainly to regulate the crops like guava, ber and
fig, and rejuvenation of old orchards in mango.
Tree size control method is followed in apple,
limited to grape and some other temperate
fruits.

Use of Growth Retardant

Planting Systems
Aimed to achieve high assimilated production
for its conversion into economic yield. Various
planting systems adopted in fruit crops which
are square, triangular, quincunx, rectangular,
hexagonal, hedgerow (single & double), paired
planting and cluster planting. Square and
triangular systems are followed for HDP in
mango, kinnow, banana, papaya and hedge row
system followed in apple and pineapple in India.
Merits of HDP over Normal Planting
The high density planting has certain definite
advantages as well as limitations compared to
the conventional low density planting. It is
worth mentioning here that under high density
planting system the yield per plant in low as
compared to low density planting. However, the
total yield per unit area of land is several times
higher than low density planting. Increasing
pressure on land owing to diversion of farm
field to various other obvious reasons as well as
rising energy and land-costs, together with
increased demand for fruits have made it
necessary to achieve higher productivity from
limited space. High density orcharding appears
to be the most appropriate answer and need of
the hour to overcome low productivity and long
gestation period for early returns and export
quality fruits.
High density planting facilitates better
utilization of solar radiation and increase in
bearing surface per unit land area. HDP plants
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Introduction

alert consumers that food is contaminated or
spoiled, repair tears in packaging, and even
release preservatives to extend the life of the
food in the package
It has been touted as the next revolution in
many industries, including food processing and
packaging.The applications of nano-based
technology in food industry may include
nanoparticulate delivery systems (e.g.micelles,
liposomes,
nanoemulsion,
biopolymeric
nanoparticles, and cubosomes), food safety and
biosecurity (e.g. nanosensors), and nanotoxicity.

Nanotechnology is the study of manipulation of
matter in atomic and molecular scale. It is also
explainedas the control of matter on an atomic
and molecular scale with at least one
characteristic
dimension
measured
in
nanometer. It ranges from 1to 100 nm in scale.
It extends its potential from mechanics to
medicine and able to create new devices and
techniques.
Nanoscience and nanotechnology are new
frontiers of this century. Their applications to
the agriculture and food sector are relatively
recent compared with their use in drug delivery
and pharmaceuticals. Smart delivery of
nutrients, bioseparation of proteins, rapid
sampling
of
biological
and
chemical
contaminants and nanoencapsulation of
nutraceuticals are some of the emerging topics
of nanotechnology for food and agriculture.
Advances in technologies, such as DNA
microarrays, microelectromechanical systems
and microfluidics, will enable the realization of
the potential of nanotechnology for food
applications.
Nanotechnology applications in food
industry include: encapsulation and delivery of
substances in targeted sites, increasing the
flavor,introducing antibacterial nanoparticles
into food, enhancement of shelf life, sensing
contamination, improved food storage, tracking,
tracing and brand protection.Nano food
processing and products can change the color,
flavor, or sensory characteristics; they also
change the nutritional functionality, removes
chemicals or pathogens from food. Nano food
packaging materials may extend food life due to
high barrier packaging, improve food safety,
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Food processing
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Interactive foods and beverages give desired
flavors and colors (on-demand delivery) by
the addition of nanocapsules which burst at
different microwave frequencies.
The Israel National Nanotechnology
Initiative in collaboration with the U.S.
National Nanotechnology Initiative has
explored
the
applications
of
nanotechnology in water purification and
treatment focusing on the areas such as
membranes and membrane processes,
biofouling
and
disinfection,
and
contaminants removal.
Development of nano-scale formulations of
different traditional herbal plants by
reducing the herbs to nanoscale powder or
emulsion Micronization of ganoderma
spore to ultrafine powder by top-down
approach, resulting in the rupture of cell
walls and release of potential active
ingredients.
Frying oil refining catalytic device (made of
nanoceramic material) inhibits thermal
polymerization of frying oil and reduce offodors.
VOLUME NO.14, ISSUE NO.11
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Micrometres long stiff hollow nanotubes
made of milk protein by self-assembly have
potential to be used as novel ingredients for
viscosifying, gelation, nanoencapsulation,
and controlled release purposes.



Nutraceutical delivery












Nanotechnology
renders
hydrophilic
substances fat soluble and lipophilic ones
watersoluble, allowing nanoparticles of
some
functional
ingredients
(e.g.
carotenoids,
phytosterols, and
antioxidants) to be dispersed in water or
fruit drinks to improve their bioavailability.
Synthetic nanoparticles of lycopene are
developed and accepted as GRASaffirmedby the FDA for use in food in the
USA
Minute micelles (nanocapsules) are used as
carriers for essential oils, flavor antioxidant,
coenzyme Q10, and vitamins, minerals, and
phytochemicals
toimprove
their
bioavailability.
Encapsulating the nanoparticles of active
ingredients (e.g. polyphenols, minerals, and
micronutrients) to protect them from
oxidation and getting to the taste receptor
site, thus to reduce their undesirable
offtastes in the finished application.
Food industry application of liposomal
nanovesicles for the encapsulation and
delivery of nutrients and functional
ingredients
such
as
proteins,
enzymes,flavors,
and
antimicrobial
compounds.
Whey protein nanospheres (40 nm), which
are internalized by cells and degraded
therein to release the nutraceutical
compounds, can be used as carriers for oral
administration of nutraceutical agents to
improve their bioavailability

Safety and sensing










The interaction of nanoparticles and cells leads
to debate about some pessimistic approach to
nanofoods .But the wide potential of
nanotechnology in overall food industry and its
benefits in providing rich nutritional value,
quality packaging, smart sensing are to be borne
in mind and relevant research for more safer
techniques for incorporation of nanotechnology
in food industry has to be implemented.

Adding nanocomposites or nanoparticles
(e.g. silver, titanium dioxide,silicon dioxide,
and nano-clay) into packaging materials to
ensure better protectionof foods by
modifying the permeation behavior of foils,
deodorizing, increasingbarrier properties,
blocking ultraviolet light, improving
mechanical andheat-resistance properties,
and
developing
antimicrobial
and
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Protein-coated nanocantilever, naturally
vibrating at a specific frequency, is a
newclass of ultra-small silicon sensors for
the quick detection of viruses, bacteria and
otherPathogens.
When contaminants land on the devices,
the slight mass changes can causethe
nanocantilever to vibrate at a different
frequency and be quickly detected
Development of synthetic tree-shaped DNA
being tagged with color-coded probes,as a
nanobarcode
device,
enables
the
identification of food pathogens
A miniature portable microbiodetector was
developed
using
differentnanowires,
specific
pathogen
antibodies,
and
fluorescent antibodies for thesimultaneous
detection of toxins, pathogens, and
chemicals in foodstuffs
Silver nanoparticles have been incorporated
into different products from bandagesto
refrigerators for suppressing the spread of
bacteria and other microbes

Conclusion

Packaging


antifungal surfaces.
Nylon nanocomposites providing barriers to
oxygen and carbon dioxide flowhave been
used in food packaging (i.e. multi-layer PET
bottles for beer andother alcoholic
beverages) to keep freshness and block out
smells.
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Introduction

breeding lines that are fully homozygous for the
desirable alleles of the target genes using the
minimum number of generations of selection
and the lowest genotyping and phenotyping
costs (Ye et al. 2008).

The concept of gene pyramiding was first
introduced by Watson et al. (1953). Gene
pyramiding is a method aimed at assembling
multiple desirable genes from multiple parents
into a single genotype. The end product of a
gene pyramiding program is a genotype with all
of the target genes. It is mainly used in
improving existing elite cultivars for a few
unsatisfactory traits, for which genes with large
positive effects are identified.
Development of molecular genetics and
associated technology like marker assisted
selection has enhanced the process of gene
pyramiding. Pyramiding entails stacking
multiple genes into the genetic background of
single variety leading to the simultaneous
expression of more than one gene to develop
durable resistance (Joshi et al. 2008). The
success of gene pyramiding depends upon
several important factors such as the number of
genes to be transferred, the distance between
the target genes and flanking markers, the
number of genotype selected in each breeding
generation and the nature of germplasm etc.
(Malav et al. 2016).

Approaches for gene pyramiding
Different types of gene pyramiding include
Conventional
and
Molecular
approach.
Conventional
Traditionally,
the
identification of the sources of useful gene is
very slow and breeder’s capability to trace the
presence or absence of the target genes is
limited. This limits the number of genes to be
incorporated into elite cultivars.
Molecular- The development of modern
molecular and genomics technology has not
only accelerated the discovery of favorable gene
but also tackles both problems. It allows
breeders to identify young plants with the
desired trait and facilitating the removal of stray
donor genes from intermediate backcrosses by
using molecular markers. These are particularly
useful for incorporating genes that are highly
affected by the environment, genes for
resistance to diseases and pests, and to
accumulate multiple genes for resistance to
specific diseases and pests within the same
cultivar.

Prerequisite for gene pyramiding
In principle, pyramiding multiple genes is
achieved by crossing parental lines with
complementary desirable genes and selecting
the desired recombinants among the progeny
population (Allard 1999). Since breeding is a
time consuming process, breeders aim to
combine as many desirable alleles as possible in
a single breeding cycle. When the number of
genes to be assembled is known, the goal of gene
pyramiding is to obtain near-homozygous
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Factors that affecting gene pyramiding
The deployment of single gene resistant
varieties does not ensure the stability of
resistance and the process of their development
using conventional breeding approaches is
tedious and time consuming. Pyramiding of
multiple resistance genes into susceptible
cultivar through Marker assisted selection offers
the possibility of producing durably resistant
22
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improved cultivars in elite genetic backgrounds.
Marker-assisted selection (MAS) is a method of
rapidly incorporating valuable traits into new
cultivars. Molecular marker genotyping can
facilitate the gene pyramiding process by
reducing the number of generations that
breeders must evaluate to ensure they have the
desired gene combination.
Many approaches have been developed to
control several plant diseases caused by
pathogens. To control these diseases many
approaches such as chemical, biological
methods and cultivation practices have been
applied widely. Unfortunately, these methods
are not very effective. The use of pesticides is
expensive and is not environmental friendly.

How to overcome
To overcome these problems gene pyramiding
approach are very significant. Gene pyramiding
are based on the use of specific resistance genes
and many plant varieties are developed in
several crops such as blast resistance in rice
(Miah et al. 2014), resistance to angular leaf
spot in common bean (Damulira et al. 2015) etc.
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primary health care needs. According to WHO,
around 21,000 plant species have the potential
for being used as medicinal plants.The term
“medicinal plant” include various types of
plants used in herbalism ("herbology" or "herbal
medicine"). It is the use of plants for medicinal
purposes.
As per data available over three-quarters of
the world population relies mainly on plants
and plant extracts for their health care needs.
More than 30% of the entire plant species, at
one time or other were used for medicinal
purposes. It has been estimated, that in
developed countries such as United States, plant
drugs constitute as much as 25% of the total

Introduction: Plants are key source of
treatment strategy in traditional medicinal
systems in contrast to the toxicity and side
effects of modern drugs. Medicinal plants as a
group comprises approximately 8,000 species
and account for around 50% of all the higher
flowering plant species in India.
World Health Organisation (WHO) has
defined medicinal plants as plants that contain
properties or compounds that can be use for
therapeutic purposes or those that synthesize
metabolites to produce useful drugs. Recently,
WHO (World Health Organization) estimated
that 80 percent of people worldwide rely on
herbal medicines for some aspect of their
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include ginger, green tea, walnuts, aloe, pepper
and turmeric etc. Some plants and their
derivatives are considered as important source
for active ingredients which are used in aspirin
and toothpaste etc. Apart from the medicinal
uses, herbs are also used in natural dye, pest
control, food, perfume, tea and so on. In many
countries different kinds of medicinal plants/
herbs are used to keep ants, flies, mice and flee
away from homes and offices. Now a days
medicinal herbs are important sources for
pharmaceutical manufacturing.
Recipes for the treatment of common
ailments such as diarrhoea, constipation,
hypertension, low sperm count, dysentery and
weak penile erection, piles, coated tongue,
menstrual
disorders,
bronchial
asthma,
leucorrhoea and fevers are given by the
traditional
medicine
practitioners
very
effectively.

drugs, while in fast developing countries such as
India and China, the contribution is as much as
80%. Thus, the economic importance of
medicinal plants is much more to countries such
as India than to rest of the world. These
countries provide two third of the plants used in
modern system of medicine and the health care
system of rural population depend on
indigenous systems of medicine.
Treatment with medicinal plants is
considered very safe as there is no or minimal
side effects. These remedies are in sync with
nature, which is the biggest advantage. The
golden fact is that, use of herbal treatments is
independent of any age groups and the sexes.
The ancient scholars only believed that
herbs are only solutions to cure a number of
health related problems and diseases. They
conducted thorough study about the same,
experimented to arrive at accurate conclusions
about the efficacy of different herbs that have
medicinal value. Most of the drugs, thus
formulated, are free of side effects or reactions.
This is the reason why herbal treatment is
growing in popularity across the globe. These
herbs that have medicinal quality provide
rational means for the treatment of many
internal diseases, which are otherwise
considered difficult to cure.
Medicinal plants such as Aloe, Tulsi, Neem,
Turmeric and Ginger cure several common
ailments. These are considered as home
remedies in many parts of the country. It is
known fact that lots of consumers are using
Basil (Tulsi) for making medicines, black tea, in
pooja and other activities in their day to day life.
In several parts of the world many herbs are
used to honour their kings showing it as a
symbol of luck. Now, after finding the role of
herbs in medicine, lots of consumers started the
plantation of tulsi and other medicinal plants in
their home gardens.
Medicinal plants are considered as a rich
resources of ingredients which can be used in
drug development either pharmacopoeial, nonpharmacopoeial or synthetic drugs. A part from
that, these plants play a critical role in the
development of human cultures around the
whole world. Moreover, some plants are
considered as important source of nutrition and
as a result of that they are recommended for
their therapeutic values. Some of these plants
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Importance of some herbs with their medicinal
values
1.

2.

3.

4.

5.
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Herbs such as black pepper, cinnamon,
myrrh, aloe, sandalwood, ginseng, red
clover, burdock, bayberry, and safflower are
used to heal wounds, sores and boils.
Basil, Fennel, Chives, Cilantro, Apple Mint,
Thyme, Golden Oregano, Variegated Lemon
Balm, Rosemary, Variegated Sage are some
important medicinal herbs and can be
planted in kitchen garden. These herbs are
easy to grow, look good, taste and smell
amazing and many of them are magnets for
bees and butterflies.
Many herbs are used as blood purifiers to
alter or change a long-standing condition by
eliminating the metabolic toxins. These are
also known as 'blood cleansers'. Certain
herbs improve the immunity of the person,
thereby reducing conditions such as fever.
Some herbs are also having antibiotic
properties. Turmeric is useful in inhibiting
the growth of germs, harmful microbes and
bacteria. Turmeric is widely used as a home
remedy to heal cut and wounds.
To reduce fever and the production of heat
caused by the condition, certain antipyretic
herbs such as Chirayta, black pepper,
sandal
wood
and
safflower
are
recommended
by
traditional
Indian
medicine practitioners.
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6.

7.

8.
9.

10.

11.

12.

13.

Sandalwood and Cinnamon are great
astringents apart from being aromatic.
Sandalwood is especially used in arresting
the discharge of blood, mucus etc.
Some herbs are used to neutralize the acid
produced by the stomach. Herbs such as
marshmallow root and leaf. They serve as
antacids. The healthy gastric acid needed
for proper digestion is retained by such
herbs.
Indian sages were known to have remedies
from plants which act against poisons from
animals and snake bites.
Herbs like Cardamom and Coriander are
renowned for their appetizing qualities.
Other aromatic herbs such as peppermint,
cloves and turmeric add a pleasant aroma to
the food, thereby increasing the taste of the
meal.
Some herbs like aloe, sandalwood, turmeric,
sheetraj hindi and khare khasak are
commonly used as antiseptic and are very
high in their medicinal values.
Ginger and cloves are used in certain cough
syrups. They are known for their
expectorant property, which promotes the
thinning and ejection of mucus from the
lungs, trachea and bronchi. Eucalyptus,
Cardamom, Wild cherry and cloves are also
expectorants.
Herbs such as Chamomile, Calamus,
Ajwain, Basil, Cardamom, Chrysanthemum,
Coriander,
Fennel,
Peppermint
and
Spearmint,
Cinnamon,
Ginger
and
Turmeric are helpful in promoting good
blood circulation. Therefore, they are used
as cardiac stimulants.
Certain medicinal herbs have disinfectant
property, which destroys disease causing
germs. They also inhibit the growth of

14.

15.

16.

17.

18.

pathogenic
microbes
that
cause
communicable diseases.
Herbal medicine practitioners recommend
calmative herbs, which provide a soothing
effect to the body. They are often used as
sedatives.
Certain aromatic plants such as Aloe,
Golden seal, Barberry and Chirayata are
used as mild tonics. The bitter taste of such
plants reduces toxins in blood. They are
helpful in destroying infection as well.
Certain herbs are used as stimulants to
increase the activity of a system or an organ,
for example herbs like Cayenne (Lal Mirch,
Myrrh, Camphor and Guggul.
A wide variety of herbs including Giloe,
Golden seal, Aloe and Barberry are used as
tonics. They can also be nutritive and
rejuvenate a healthy as well as diseased
individual. Honey, turmeric, marshmallow
and liquorice can effectively treat a fresh cut
and wound. They are termed as vulnerary
herbs.
Ashawagandh this herb has been used as an
aphrodisiac and treatment of infertility as it
has great property of nourishing and
rejuvenating the tissues of human body.
Ayurveda has found good use of the whole
herb, from its root to its leaves for use in
medicines which are used to address
various ailments.
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The species has a wide geographical distribution
in the subtropics and semi-arid tropics and is
cultivated in numerous regions (Lewis et al.,
2005).

Tamarind, Tamarind indica L., is a
multipurpose tropical fruit tree used primarily
for its fruits, which are eaten fresh or processed
used as a seasoning agent, or for non-food uses.
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TABLE 2. Composition of tamarind seed, kernel and testa
(%)

India is the world’s largest producer of
tamarind and it is estimated about 300,000
tones are produced annually. The tree mostly
grows wild, although it is cultivated to a limited
extent. It is particularly abundant in Indian
states of Madhya Pradesh, Bihar, Andhra
Pradesh, Karnataka, Tamilnadu and West
Bengal. India is also an exporter of tamarind,
mainly to Europe and Arab countries and lately
to the United States (El-Sidding et al., 2006).
The edible pulp of a ripe fruit is used as
flavoring agent in soups, jams, chutneys, sauces
and juices. The fruit pulp is the richest natural
source of tartaric acid and is the main acidulants
used in the preparation of South Indian foods
today. Tamarind juice, concentrate, powder,
pickles and paste are the other well-known end
products of tamarind processing. Tamarind seed
contains 7% to 9% oil, golden yellow colour. The
amber oil extracted from tamarind seeds is also
used as an illuminant and varnishing agent (Rao
1996).
Tamarind is one of the most extensively
planted and highly valued tree in India and it is
intimately associated with the common man.
Dehulling, defibring and deseeding are the
major post harvest process as help in the
maintenance of the quality of the tamarind and
increase the shelf life. There is a lot of scope to
develop the tamarind processing equipments of
different capacities to suit different stake
holders that opens new avenues for generation
of employment and income among the farming
community.

tamarind fruit

Water
Protein
Fat
Ash
Carbohydrates
Fiber

17.8-35.8 g
2-3 g
0.6 g
2.6-3.9 g
41.4-61.4 g
2.9 g

Whole seed

Moisture
Protein
Fat
Ash
Carbohydrates
Fiber

9.4-11.5
13.3-26.9
4.5-16.2
1.6-4.2
50-57
7.4-8.8




Purplish brown hardwood used for
furniture ,tent pegs, toys, hubs, oil and tool
handles
Fuel with high calorific value (4850 k
cal/kg) used for brick making; excellent
charcoal

Fruit and pulp






Sold in local markets in fresh or processed
form
Fruits of sweet varieties are eaten fresh and
sour fruits are used to prepare juice, jam,
jelly and candy
Acidic pulp used in curries, chutneys,
sauces, ice cream, toffees
The pulp can also be mixed with salt to
clean brass, copper and silver
Fruit pulp improves appetite and is a gentle
laxative

Seed

dried pulp of
tamarind fruit
15-30
2-9.10
0.5-3.1
2.1-3.3
56.7-82.6
2.2-18.3
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Testa
Seed kernel
(seed
(cotyledons)
coat)
11.4-22.7
11.0
15-20.9
3.9-16.2
2.4-4.2
7.4
6.5-72
2.5-8.2
21.6

USES OF TAMARIND
Wood

TABLE 1. Composition of tamarind fruit and dried pulp of
tamarind fruit per 100g
Constituents

Constituents
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Eaten roasted or boiled and used in jams,
jellies and confectionery. It is also mixed
with cereal powders to make bread and
cakes
Kernel powder is used as adhesive material
in textile and paper sizing and in food
industry to thicken and stabilize
kernel powder also used as a filler for
adhesives in the plywood industry
Oil extracted from the seed can be used for
making varnishes and paints
Seed is also a source of pectin which can be
used in the food industry
Powdered seed is used to treat chronic
diarrhoea, jaundice and dysentery
VOLUME NO.14, ISSUE NO.11
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Leaf






Edible, used to make curries, soups, salads
and stews. Young leaves are used as a
seasoning vegetable. Fodder relished by
cattle and goats, also preferred by wild
animals
Leaves contain tannin and can be used as
an ink
Used in cardiac and blood sugar reducing
medicines
Ground with salt to prevent throat
infections, coughs, fever, intestinal worms
and liver ailments

Roots


Lewis, G., Mackinder, B., and Lock, M., (eds.)
2005, Legumes of the world. Royal Botanic
Gardens, Kew.
Rao, A. R and Singh, B. P. 1996, Non wood forest
products contribution in tribal economy (A case
study in South Bihar and South West Bengal).
Indian Forester, 122(4): 337-342.
El-Siddig, K., Gunasena, H. P. M., Prasad, B. A.,
Pushpakumara, D. K., Ramana, K. V. R.,
Vijayanand, P., Williams, J. T., 2006, Tamarind,
Tamarindus indica. Southampton Centre for
Underutilised Crops, Southampton, United
Kingdom:13-27.

Edible and can be used in salads and stews
Used internally as a remedy to cure
jaundice and externally to cure eye diseases
and skin ulcers

Twigs and bark


Component in medicines for leprosy and
dysentery

References

Flowers and immature pods



The bark can be burnt to make ink
It is also used to make dyes

Used in tanning industry for tanning hides

13. SEED SCIENCE AND TECHNOLOGY

Proteomic Approaches for Seed Research
Hemalatha, G.1 M. Shanmuga Prema2 and U. Gowthamy3
1,3Ph.D.Scholars,

Dept of Seed Science & Technology, 2Dept of Agricultural Entomology , TNAU,
Coimbatore. -

Introduction
Proteomics is a science that focuses on the study
of proteins: their roles, their structures, their
localization, their interactions, and other
factors.



Why Proteomics?






Many types of information cannot be
obtained from the study of genes alone. For
example, proteins, not
genes, are
responsible for the phenotypes of cells. It is
impossible to elucidate mechanisms of
disease, aging, and effects of the
environment solely by studying the genome.
Annotation of the genome. One of the
first applications of proteomics will be to
identify the total number of genes in a given
genome.
Protein expression studies. In recent
years, the analysis of mRNA expression by
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various methods has become increasingly
popular. However, the analysis of mRNA is
not a direct reflection of the protein content
in the cell.
Protein function. According to one study,
no function can be assigned to about onethird of the sequences in organisms for
which the genomes have been sequenced.
The complete identification of all proteins
in a genome will aid the field of structural
genomics in which the ultimate goal is to
obtain 3-D structures for all proteins in a
proteome. This is necessary because the
functions of many proteins can only be
inferred by examination of their 3-D
structure.
Protein modifications. One of the most
important applications of proteomics will
be the characterization of posttranslational
protein modifications. Proteins are known
to be modified post translationally in
August, 2018
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known as expression proteomics. In this
approach, protein expression of the entire
proteome or of subproteomes between samples
can be compared. Information from this
approach can identify novel proteins in signal
transduction
or
identify
disease-specific
proteins.

response to a variety of intracellular and
extracellular signals. For example, protein
phosphorylation is an important signaling
mechanism and disregulation of protein
kinases or phosphatases can result in
oncogenesis. By using a proteomics
approach, changes in the modifications of
many proteins expressed by a cell can be
analyzed simultaneously.
Protein
localization
and
compartmentalization. One of the most
important regulatory mechanisms known is
protein localization.

Structural proteomics
Proteomics studies whose goal is to map out the
structure of protein complexes or the proteins
present in a specific cellular organelle are
known as “cell map” or structural proteomics.
Structural proteomics attempts to identify all
the proteins within a protein complex or
organelle, determine where they are located,
and
characterize
all
protein-protein
interactions.

Uses of proteomics
It is used for protein identification and it
provides immediate information. Most critical
stage is the strategic deign for the isolation of
protein targets. This can result in the isolation
of hundreds of irrelevant proteins for
identification, consuming both time and effort.
The general strategy is to devise techniques that
enrich for low-abundance proteins and then
analyze only the proteins that appear on
differential display or are isolated by affinity
chromatography. To accomplish this, use of
affinity columns and other strategies to select
for protein targets can be used. In each case,
protein samples are subjected to a series of precolumns and high-stringency washes to remove
nonspecific proteins. This reduces the number
of irrelevant proteins for analysis.

Types of proteomics





Functional
Proteomics:
The
identification of protein functions, activities
or interactions at a global or organismwide
scale
Expressional Proteomics: The analysis
of global or organismwide changes in
protein expression
Structural Proteomics: The high
throughput, or high volume expression and
structure determination of proteins by
Xray, NMR or computerbased methods

Proteomics application on Seed sciences



Functional proteomics
“Functional proteomics” is a broad term for
many specific, directed proteomics approaches.
In some cases, specific sub-proteomes are
isolated by affinity chromatography for further
analysis. This could include the isolation of
specific types of proteins.





Expression proteomics

Reference

The quantitative study of protein expression
between samples that differ by some variable is
August, 2018

Protein identification during seed and seed
treated germination
Proteomic analysis of Seed germination,
embryogenesis and the acquisition of seed
dormancy, seed development and maturity
and peroxidase substrates in deterioration
during seed storage
DUS testing
GMO analysis
Seed borne pathogens

Patterson. S.D and R.H. Aebersold (2003).
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Proteomics: The first decade and beyond.
Nature Genetics Supplement, 33(3): 311-323.
(http:// www. nature.com/ naturegenetics).
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14. HORTICULTURE

Green Roof Garden: Alternative Method for
Gardening in Metropolitan Cities
Sunita Kumari
Research Scholar, Department of Horticulture, G. B. Pant University Agriculture and Technology,
Pantnagar- 263145, India

Introduction

air by plants through photosynthesis and
the storage of that carbon in the plants and
the soil in which they grow).
Types of green roofs – According to
system profile depth and types of building the
green roofs are three types. These types with
characters are shown in table 1.

Green roofs are vegetated roof surfaces covered
partially or entirely with living plants. The
plants and growing medium of a green roof
shade and protect the underlying roof structure
from sunlight, thereby reducing its temperature.
Incoming solar radiation, they heat the roof
surface and increase ambient air temperatures
but by grow vegetation on roof lowering the
surrounding air temperatures. Container
gardens on roofs are not generally considered to
be true green roofs.
Why need of green roofs or green
roof gardening – According to the WHO
recommends 9 m2 open space per city dweller
should be minimal norm for a city. But in India,
especially in metro cities open space very less.
In different Indian metro cities have very less
available open space per person due to increase
population and migration of peoples from rural
area to urban areas and major reason more job
opportunity in urban area as compare to rural
areas.
Benefits of green roof gardening Green roofs can provide a number of benefits to
both
individual
building
owners
and
neighborhoods and cities as a whole. These
benefits are 1. They increase the life span of a building’s
roof by protecting various roof components
from the harmful UV rays, extreme
temperatures and temperature fluctuations.
2. Green roofs provide insulation that saves
heating energy during cold weather as well.
3. In some cases, it serves as a means of
sequestering carbon (the removal of carbon
dioxide and other forms of carbon from the
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TABLE 1: Types of green roofs
Particulars

Extensive
green roofs

120 - 250
mm and
120 - 200
kg/m2
Partially as
needed
Low
Medium
Living
Diversity,
machine
habitat
low
Medium
Mosses,
Selected
sedum,
Perennials,
succulents, sedums,
herbs and
ornamental
few grasses grasses,
herbs and
little shrubs

System build- 60 - 200
up height and mm and
weight
60 - 150
kg/m2
Irrigation
Not
Maintenance
Use
cost
Plants

Intensive
green
roofs
150 - 1000
mm and
180 - 500
kg/m2
Automatic/
flooded
High
Garden, park

Semi-intensive
green roofs

High
Perennials,
lawn, small
trees and roof
top farming

Different layers of a green roof
1.

2.

29

Roof construction - Can be constructed
from wood, metal, concrete, plastic,
gypsum, or composite. Concrete decking
will provide the most sturdy roof structure
Water proofing membrane - To protect
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3.

weight at maturity.
(3) The plant should be drought
resistant in both cold dry
winters and hot dry summers
and wind resistant.
(4) The plants should be non
invasive with dense, compact
and spreading growth habit.
(5) Plant should have low dry
matter content to alleviate fire
safety concerns.
c) Suitable plantsi) Flowering shrubs - Hamelia
patens, Mussaenda
ii) Foliage
plants
-Asparagus,
Dracaena,
Irish,
croton,
Phyllodendron, rubber plant
iii) All flowering annuals and pot
plants should be grown in roof top
garden.
iv) Vegetables - Cole crops, leafy
vegetables, chilli, tomato, brinjal
etc.
v) Shade loving plants - For indoor
vertical garden
vi) Trees - Mostly bonsai, banana and
dwarf
varieties
of
mango
(Amarpali).
vii) Hardy succulents - Delosperma,
coastal
strawberry,
Talinum,
Sempervium
Limitations of green roofs – The
limitations of green roof gardening are cost of
maintenance, depth of the soil and drainage.
The large trees and shrubs are generally not
grown on the roof as the growth of the tap root
is limited by the roof below.
Essential points - The first thing to check
before starting a roof garden is whether the roof
surface can bear the weight of the soil. Soil
especially wet soil, is much heavier than one can
usually conceive. Secondly, the roof should be
made water- proof to prevent seepage of water
in to the room below; and finally, it should have
adequate drainage so that rain and irrigation
water drains off quickly.

the building from water penetration. Some
rubber and plastic sheet-applied and liquidapplied membranes meet these criteria.
Protection and Storage layer-To
protect the roof membrane from aggressive
plant roofs. Mats with enhanced water
storage and capillarity are preferred for
some green roof systems.
a) Drainage layer - To help the excess
water from the growing medium to flow
to the roof drain. These are made by
plastic or rubber sheets to protect from
water.
i) Filtration membrane - Allows
excess water from the growing
medium to flow out, while
preventing the fine particles from
washing away and clogging the roof
drain.
ii) Growing medium – For growing
media we used two type growing
media. These media are following.
(1) Engineered soil: It must be
lightweight, have good water
storage characteristics, cheap.
Organic composts are also
included in it.
(2) Natural soil - plants and
insects adapt to it easily.
iii) Characteristics of the growing
medium – The growing media
should be good drainage and
aeration, water holding capacity,
long durability, nutrient cycling
capacity,
light
weight
(dry/saturated) and good filtration
capacity.
b) Vegetation layer- Vegetation layer
made by plants.
i) Ideal plant characteristics –
(1) The ideal plant should be
everlasting, thriving or active
through the year and through
the seasons or through many
years (perennial plants).
(2) The root system should be
lateral and adaptable root
system (fibrous or woody root
system, without a deep tap
root) with low nutritional
requirements
and
maintenance. It should be light
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Virus – Vector Relationship of Begomoviruses and
Bemisia Tabaci in Cucurbitaceous Crops
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Introduction

20 whiteflies. It was also observed that the days
required for the symptom expression became
progressively less as the number of whiteflies
used for inoculating the test plants was
gradually increased from one to 20. Muniyappa
et al., (2003) found that single whiteflies were
able to transmit PYVMV with 30% efficiency,
which increased to 60% when three whiteflies
were caged on healthy pumpkin seedlings. A
100% efficiency of transmission was achieved
with five or more whiteflies per test plant.

Whitefly
(Bemisia
tabaci)
transmitted
geminiviruses (WTGs), belonging to genus
Begomovirus, Family Geminiviridae, have
emerged as the most threatening group of plant
viruses globally during the post-Green
Revolution period. The diseases caused by
WTGs, have been known for a long time, but
during the last three to four decades these
diseases have assumed devastating proportions
due to the emergence and spread of new WTGs
and their variants, causing severe disease
epidemics, particularly in the tropics and semitropics. In recent years, some WTGs have also
spread to temperate regions causing serious
diseases of horticultural crops grown under
protected conditions. The Frequency with which
new WTGs are appearing shows that these
viruses are still evolving and pose a serious
threat to sustainable agriculture. During the last
two decades severe disease epidemics, caused by
newly emerged WTGs, have threatened crops
like cassava, cotton, cucurbits, grain legumes,
potato, malvaceous vegetables and tomato.

Influence of acquisition and inoculation
access periods on Begomoviruses
transmission
Cohen et al. (1983) studied on B. tabaci
acquired Squash Leaf Curl virus (SLCV) after
30 min feeding period but 100 % transmission
was achieved only after 6 h. A minimum AAP
period of 5 min (Jayashree et al., 1999) and 30
min (Muniyappa et al., 2003) was necessary for
whiteflies to acquire PYVMV which resulted in
8.3 and 2.0 per cent transmission respectively.
An AAP of 6 hr or more resulted in 100 per cent
(Jayashree et al., 1999; Muniyappa et al., 2003).
With increase in AAP, the percentage of insects
becoming viruliferous increased, as could be
observed from the higher percentage of infected
plants, and the days required for symptom
expression became less. Jayashree et al. (1999)
that the whiteflies required a minimum IAP of
30 min to become viruliferous which resulted in
50 percent transmission inoculated with
PYVMV. Muniyappa et al. (2003) reported that
diseased plants are infected by a begomovirus

Virus –Vector Relationship
Number of whiteflies required for
Begomoviruses transmission
A 100 percent efficiency of Pumpkin yellow vein
mosaic virus (PYVMV) transmission was
achieved with five (Muniyappa et al., 2003) and
fifteen (Jayashree et al., 1999) whiteflies per test
plant but Capoor and Ahmad (1975) noticed the
maximum infection of only 77.3 per cent with
VOLUME NO. 14, ISSUE NO.11
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Colvin, R.W. Briddon and K.T. Rangaswamy.
2003. Characterisation of Pumpkin yellow vein
mosaic virus from India. Ann. Appl. Biol., 142:
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designated as pumpkin yellow vein mosaic virus
(PYVMV), which is transmitted readily and in a
persistent manner by the whitefly, B. tabaci.

Serial transmission of Begomoviruses
Muniyappa et al. (2003), who found that
PYVMV persisted in B. tabaci for at least 8 days.
Muniyappa et al. (2000) reported that ToLCVBan4 the viruses persisted in the insect for
similar periods of time, 11 to 12 days, but
infectivity did not lasted throughout the life of
the insect (about 13 days) with 24 hours AAP.

Conclusion
Hence, it is concluded that the number of
whiteflies and disease incidence play direct role
in yield loss. Even a single viruliferous whitefly
will be able to transmit the virus and cause yield
loss. Crop management practices and climatic
factors play important role in reducing the yield
loss due to begomoviruses infecting vegetable
crops.
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Introduction




–
–

All seeds are hygroscopic in nature hence
movement of moisture across seed will
depend upon the water vapour difference
between the seed and surrounding
environment. The seed can be dried i.e.
vapour will move out of seed, when the
water- vapour pressure of seed is higher
than the outside environment. When the
situation is reverse, seed will absorb
moisture from the environment. When two
vapour pressure are equal- there is
moisture equilibrium between seed and
air and no movement of water will take
place.
The period for which seeds can remain
viable is greatly affected by
– Species
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Quality at the time of collection
Conditions between collection and
storage
Conditions of storage - Moisture
content, temperature and oxygen

Problems associated with high seed moisture
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High moisture increases the respiration rate
of seeds, which intern raises the seed
temperature e.g. in large-scale seed storage,
respiring seeds may generate enough heat
to kill the seeds quickly.
Mold growth will be encouraged by high
moisture.
Insects such as weevils can breed fast at
higher seed moisture causing damage to the
seeds.
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Thumb rules of effect of seed moisture and
temperature on storage







One percent decrease in seed moisture
content nearly doubles storage potential of
seeds and this rule is applicable between
seed moisture content of 5-14%.
10oF decrease in temperature nearly
doubles the storage life of seeds and the rule
is applicable between 32- 87oF (0-30O C).
Good seed storage is achieved when the
Relative humidity in storage environment
(%) + storage temperature (oF) < or = 100
but the contribution of temperature should
not be more than 50% i.e.50oF (Harrington,
1972)

isotherm.
Seed composition, particularly oil content,
results in different seed MCs at the same
RH.

Sorption and Desorption Isotherms
In addition to oil content (and temperature) the
relationship between seed MC and equilibrium
RH also depends upon whether the seed is
losing or gaining water.


Seeds losing water are on their desorption
isotherm.
 Seeds gaining water are on their sorption
isotherm.
The difference between the two isotherms
(hysteresis) is often about 0.5 to 1% MC on a
dry weight basis at the same RH.

(Copeland, L. and M.B. McDonald , 1977)

(Kent J. Bradford )

Seed Moisture Isotherms
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The relationship between seed moisture
content and ambient relative humidity at a
given temperature is called a moisture
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17. PLANT PATHOLOGY

Alternate Hosts for Powdery Mildew Fungi
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1, 3 N.S.

Agril. College, Markapur, Prakasam Dt.2Agril. Polytechnic, Madakasira, Anantapur Dt., A.P

case of Phyllanthus niruri, Alternathera
eichionoides, Cyperus rotundus powdery
mildew, but whereas in case of the Euphorbia
geniculata, E. hirta the conidia are found singly
and are cylindrical in shape indicating the
Oidiopsis type of conidia. In general the Oidium
type of conidia are produced in the powdery
mildew genera viz., Erysiphe, Podosphaera,
Uncinula, Sphaerotheca and Microsphaera. But
whereas the Oidiopsis type of conidia is produce
in the genera Leveillula spp.

The powdery mildew fungi are obligate parasites
on crop plants and this disease is caused by the
different genera like Erysiphe, Podosphaera,
Uncinula,
Sphaerotheca
Microsphaera,
Leveillula and Phyllactnia, they differ in the
following characters like type of conidia they
produce (Oidium, Oidiopsis, Ovulariopsis),
Clestothecial appendages (myceloid, circinoid,
dichotomous branching, bulbous base with
pointed tip), No. of asci per ascus, type of
mycelium
(ectophytic,
semi-endophytic,
endophytic) etc.
The powdery mildew diseases were occurs
on the different crop plants viz., Apple, Bhendi,
Cucurbits, Cereals, Chilli, Mulberry, Rose etc.
and causes the substantial yield losses up to
90% based on their incidence and crop it
infects, the prevailing weather conditions that
exits during the disease development etc. The
warm, dry weather is more favourable for the
development of disease. The diseased symptoms
on the infected plant or plant parts were
appearing like dusting of white powdery mass
(conidia) on it.
A field survey was done in different districts
of Andhra Pradesh during 2017 in order to know
the different types of alternate hosts for the
powdery mildew fungi. During the survey
typical powdery mildew symptoms were
observed on the different weed plants viz.,
Phyllanthus niruri, Euphorbia hirta, E.
geniculata, Alternanthera echionoides, Cyperus
rotundus etc. (Fig. 1-4) and these diseased weed
plants were collected from the surveyed locality
and brought to the laboratory for microscopic
observation viz., type of powdery mildew
conidia, Cleistothecial appendages etc.
The microscopic observations were made by
preparing the microscopic slide from the field
collected samples. The microscopic observations
were done using the 10X, 40X power objective
lens on compound microscope (Olympus). The
microscopic observations are revealed that
presence of barrel shaped conidia with flat ends
and are produced in chains (Oidium type) in
August, 2018

Fig. 1

Fig. 2

Initial symptomatic and final microscopic
observations reveals that these weed plants are
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found to be the alternate hosts for different
genera of powdery mildew fungi as mention
above and these fungi are over summering/
wintering in these plants for their survival and
dissemination in order to maintain their
infection chain/ disease cycle whenever the
main host/ crop is not available.

Fig.4
Fig. 1-4. Powdery mildew disease on different
(Alternate hosts) weed plants a) Phyllanthus niruri,
b) Alternanthera echoinoides c) Cyperus rotundus d)
Euphorbia geniculata
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Electronic Nose in Pest Detection
Nisha Pradeepa K1* K. Elango2 and T. Tamilnayagan3
Department of Agricultural Entomology, TNAU, Coimbatore 641 003

sensor.
The applications of e-Nose in
entomology includes the detection of insect
infestations in stored products, monitoring pest
damage in the field, identification of insect
residues, differentiation of insect gender,
determination of niche roles of insects.

In this present scenario, Electronic Nose
instrumentation has generated much interest in
internationally for its potential to solve a wide
variety of problems in agricultural sectors of
agronomy, biochemical processing, botany, cell
culture, plant cultivar selections, environmental
monitoring, horticulture, pesticide detection,
plant physiology and pathology.
e-Noses incorporate an array of chemical
sensors of different specificities, which
simultaneously respond to the volatile
chemicals present in a gas sample. The two
main components of an electronic nose are the
sensing system and the automated pattern
recognition system. The sensing system can be
an array of gas sensors or it can be a single
device. Gas sensors, based on chemical
sensitivity of semiconducting metal oxides, are
readily available commercially and have been
more widely used to make arrays for odour
measurements than any other single class of gas

VOLUME NO. 14, ISSUE NO.11

Types of e-Nose
e-Nose has been used in detection of Mite in
wheat (Ridgway et al., 1999), Identification and
monitoring of Red palm weevil (Soroker et al.,
2000), Identification of insecticide residues
(Wilson, 2014), detection of age and insect
damage in wheat (Zang and Wang, 2007).

Components and Techniques of an E-Nose:
An electronic nose is first defined as a device
which comprises of an array of chemical sensors
with different selectivity, a signal pre-processing
unit and a pattern recognition system (Gardner
and Bartlett. 1994). The interaction between
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noses are designed to mimic the performance of
animal olfactory organs by using an array of
diverse chemical sensors. These sensors
concurrently respond to the volatiles present in
a gas sample. The main assumption of this
approach is that such an array of sensors can
obtain a digital fingerprint (odour profile) from
the sample headspace (Ridgway et al., 1999).
These authors have demonstrated that an Enose can differentiate between un-infested
wheat and wheat infested by mites at levels that
are commercially threatening in the cereal
industry.
Furthermore, McKellar et al., 2005 have
demonstrated that an oxide sensor-based Enose might serve as a useful screening tool for
discriminating among chrysanthemum cultivars
having varying degrees of resistance to western
flower thrips (Frankliniella occidentalis). This
discrimination were based solely on the
presence of volatile chemicals released from cut
leaves.

volatile organic compounds (VOC) with an array
of sensors generates a characteristic fingerprint
which can be recognized by comparing it with
previously recorded patterns in the recognition
system. In a broader sense, an electronic nose
device is composed of three systems:
1. A sample delivery system,
2. A detection system and
3. A data computing system.

Cyranose 320:
The Cyranose 320 (Smiths Detection Inc.,
Pasadena, California). It is made up of an array
of carbon polymers (32 sensors). An air stream
is drawn across the array of 32 sensors. The
change in resistance to the sensors is measured.
The resistance change creates a “smell print” for
the compounds.
Seven factors were determined in order to
create an accurate method are
1. System set-up
2. Substrate temperature
3. Pump speeds
4. Purge conditioning
5. Choosing times of baseline, sample
draw(s),purges
6. Digital filtering and
7. Collecting data and reviewing the C-320
output
The e-Nose (Cyranose 320) shows promise
as a tool for rapid non destructive detection of
stink bug injury in cotton bolls and also proved
to be very easy to operate and train with a
substantial software package of analytical tools
for developing methods to detect the emitted
volatile chemicals. It could be used accurately in
detecting odours when properly trained. It has
various advantages like good sensitivity, can
produce rapid results, less expensive as
compared to other analytical instruments, easier
to operate
Electronic noses (E-noses) represent a
practical approach for determining the presence
of significant differences between one blend and
others. The differences in sensitivity between
devices of this type and odorant receptors do
not appear to be critical (Berna et al., 2009). e-

Application of E-nose in different fields
Multimedia, Medical, Food industry, Safety and
security, Quality laboratories, Bomb detection,
Environmental monitoring, R&D laboratories,
Pharmaceutical industry.

Advantages / Features of e- Nose:
1.
2.
3.

Cost effective
Reliable, smaller size and fast performance
High sensitivity, specificity and improved
compliance
4. No expertise needed for device operation
and interpretation
5. No health issue
Thus e-nose can be developed as promising
biomimetics technology that can be used
effectively in the various entomological
researches.

Selected References:
Gardner, J.W. and P. N. Bartlett. 1999. Electronic
Noses: Principles and Applications. Oxford
University Press, Oxford. 100p.
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19. PLANT BIO-CHEMISTRY

Cryogenic Grinding Effect on Secondary Metabolites
of Ajwain (Trachyspermum ammi L.)
L. K. Sharma1*, D. Agarwal2, H. K. Ameta1, Kamlesh Kumar1, R. C. Jeeterwal1, and S. N. Saxena3
1-SRF, Agricultural Research station, Agricultural University, Mandor-342307, 2 SRF, 3 Principal
scientist, ICAR-National Research Center on Seed Spices, Ajmer

Effect of cryogenic grinding on total phenolics,
flavonoid content and antioxidant properties of
seed extract of two ajwain (Trachyspermum
ammi L.) genotypes have been analyzed.
Among different solvents hexane and Dimethyl
sulfoxide (DMSO) proved better for extraction
of phenolic and flavonoid contents from ground
seeds. The higher concentration of antioxidant
content and DPPH scavenging % suggested
high antioxidant activity in cryo ground
samples.. However, no significant genotypic
variation was observed, both AA 2 and AA 93
genotype showed maximum antioxidant
content (151.61 mg BHT E ml-1 crude seed
extract) and (145.38 mg BHT E ml-1 crude seed
extract) in methanol seed extract followed by
hexene and DMSO

solidifies oils so that the spices become brittle,
they crumble easily permitting grinding to a
finer and more consistent size.

Introduction

Results and discussion

Materials and methods
Seeds of two varieties of Ajwain (AA-2 and AA93) obtained from seed store of ICAR-NRCSS,
were cleaned and used for cryogenic grinding
and non cryo grinding.

Grinding of seeds
Cryogenic grinding of seeds was done using
cryogenic
grinder
(Spectra
Cryogenics,
Rajasthan, India) at NRCSS, Ajmer.
Estimation of total phenols by Amin et al.,
(2006), Estimation of total flavonoids by Chang
et al. (2002) and Estimation of antioxidant
properties by Shimada (1992).

Ajwain (Trachyspermum ammi L.) is a small,
erect, annual, herbaceous plant with branched
leafy stems, feather like leaves (2.5 cm long),
and 4 - 12 ray flower heads bearing 6 - 16
flowers. Ajwain is a traditional potential herb
and is widely used for curing various diseases in
humans and animals. Grinding of spices is an
age-old technique like grinding of other food
materials. The main aim of spice grinding is to
obtain smaller particle size with good product
quality in terms of flavour and colour. In the
normal grinding process, heat is generated
when energy is used to fracture a particle into a
smaller size. This generated heat usually is
detrimental to the product and results in
significant loss of flavour and quality. The loss
of volatile oil can be significantly reduced by
cryogenic grinding technique using liquid
nitrogen that provides the refrigeration needed
for pre-cooling the spices and to maintain the
desired low temperature by absorbing the heat
generated during the grinding operation. The
extremely low temperature in the grinder
VOLUME NO. 14, ISSUE NO.11

Total phenolic, flavonoid and antioxidant
content in crude seed extract of ajwain
genotypes. Total Phenolic Content (TPC) was
invariably more in seed extracts of cryo ground
samples of both the genotypes. TPC was
maximum (109.75 mg GAE ml-1 crude seed
extract) in methanol crude seed extract of cryo
ground samples of genotype AA-2, closely
followed by DMSO seed extract (102.89 mg GAE
ml-1 crude seed extract).
Whereas in genotype AA 93 maximum TPC
(168.00 mg GAE ml-1 crude seed extract) was
found in DMSO seed extract followed by
methanol seed extract (116.33 mg GAE ml-1
crude seed extract). Distilled water seed extract
showed minimum Phenolic content being
observed 29.80 mg GAE ml-1 crude seed extract
in AA 2 and 57.92 mg GAE ml-1 crude seed
extract in AA 93 genotype. Effect of cryo
grinding was clearly visible on total flavonoid
content in seed extract of ajwain. Seed extract of
both genotypes showed significant increase over
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non-cryo ground sample. Maximum TFC (797.17
mg QE ml-1 crude seed extract) was observed in
hexane crude seed extract of AA-2 followed by
Methanol (589.80 mg QE ml-1 crude seed
extract), DMSO (304.49 mg QE ml-1 crude seed
extract) and distilled water (74.27 mg QE ml-1
crude seed extract). Similar results were
obtained in genotype AA-93 but hexene seed
extract was followed by DMSO (737.10 mg QE
ml-1 crude seed extract), methanol (523.93 mg
QE ml-1 crude seed extract) and distilled water
(75.448 mg QE ml-1 crude seed extract). Total
antioxidant content was also more in seed
extract of cryo ground samples. However, no
significant genotypic variation was observed.
Both AA 2 and AA 93 genotype showed
maximum antioxidant content (151.61mg BHT E
ml-1 crude seed extract) and (145.38 mg BHT E

ml-1 crude seed extract) in methanol seed extract
followed by hexene and DMSO.

References
Amin, I., Norazaidah, Y. and Hainida, K. I. E.
2006. Antioxidant activity and phenolic content
of raw and blanched Amaranthus specis. Food
Chemistry. 94:47-52.
Chang, C. Yang, M. Wen, H. Chern, J. 2002.
Estimation of total flavonoid content in propolis
by two complementary colorimetric methods. J
Food Drug Analysis 10: 178-182
Shimada, K., Fujikawa, K., Yahara, K. and
Nakamura, T. 1992. Antioxidative properties of
Xanthan on the auto-oxidation of Soybean oil in
cyclodextrin emulsion. J. of Agricultural and
Food Chemistry 40:945-948.

20. HORTICULTURE

Ber Cultivation
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extremely drought hardy owing to its deep root
system and other xerophytic characters. The
tree
prefers
atmospheric
dryness
for
development of good quality fruits. Deep sandy
loam is better. Thrives under adverse conditions
of salinity. drought and water logging.

Ber - Zizyphus mauritiana Lamk. belongs to the
Family: Rhamnacea. Ber or Indian jujube is
indigenous to India. Haryana, Punjab, Uttar
Pradesh, Rajasthan, Gujarat, Madhya Pradesh,
Bihar, Maharashtra, Andhra Pradesh and Tamil
Nadu are major ber growing states. Hisar,
Rohtak, Jind, Panipat, Mohindergarh and
Gurgaon (Haryana), Bharatpur, Jaipur and
Jodhpur districts (Rajasthan), Sangrur and
Patiala districts (Punjab), Banaskantha and
Sabarmati (Gujarat), Bijapur and Bellary
(Karnataka),
and
Tirunelveli,
Ramanathapuram, Dharmapuri and Salem
(Tamil Nadu) are growing areas. The fruits are
rich in vitamin C, A and B complex. The
composition varies in different varieties. Its
leaves contain 5.6% digestible crude protein and
49.7% total digestible nutrients, making it a
nutritive fodder for animals. Ber is a Cross
pollinated crop.

Varieties
About 125 varieties are found in India. Umran,
Gola, Seo, Mehroon, Kaithali, Kantha etc. are
important varieties.

Propagation
Vegetative: Most common method of
propagation of ber is by I or T (shield) budding.
Rootstock seedlings are raised by sowing seed
kernels extracted by breaking the stone
(endocarp). These germinate in about one week.
The seed stones can also be sown as such but
take nearly one month to germinate. Seeds of
any locally adapted and vigorous ber trees can
be used for raising rootstocks in the field during
July - August for in-situ budding or can be
budded in the nursery beds. Budding is done
during May-June on Zizyphus mauritiana root

Climate and soil
Hardy plant and can do well in unfavorable
climate. It Prefers hot and dry climate and
adequate moisture during fruiting. It is
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fruits. It is also essential to remove the
undesirable, weak, intercrossing, diseased and
broken branches to avoid crowding and to
encourage healthy growth for maximum fruit
bearing. Pruning is done during the hot and dry
season when the tree sheds leaves and enters
into dormancy.

stock.

Planting
Spacing: Rainfed - 6 x 6m. Irrigated - 8 x 8m.
Pits of 60 x 60 x 60cm size are dug and filled
with 50 kg FYM + soil + Aldrin or BHC or
Methyl prathion powder. Planting is done
during June-Aug.
Intercropping: Intercrops are taken up to
2 years. Mung, Guar, during Kharif. Methi
during Rabi.

Manures and Fertilizers (tree/yr)
FYM and N: P: K 30 (Kg) and 100:50:50 (g)
respectively.

Training and pruning

Harvesting & yield

During the first 2-3 years after planting, ber
trees should be trained to develop a strong
framework. Thereafter old growth is to be
headed during March, keeping 1-2 nodes above
the graft union to induce vigorous new growth.
One upright growing vigorous shoot is retained
to develop into main trunk which is kept clean
of secondary branches up to 30cm height from
the ground level. On the main trunk, 3 or 4 wellspaced and favourably located main branches
are allowed above when it is headed back.
During the second year, these main branches
are also clipped retaining 3 to 4 secondary
branches on each of them, This process is
continued to develop tertiary branches. Upward
growing shoots are retained at each stage to
develop an upright tree stature. Not more than
one upright growing shoot is retained at a node
so that narrow crotches are avoided. This basic
frame of the tree is maintained by removing of
water sprouts as and when they emerge.
Correction in the framework is done at the time
of annual pruning. Annual pruning in ber is
essential to induce maximum number of new
healthy shoots which would bear good quality

Yield starts after 3-4 yrs. Harvesting time is
during February to April.
Yield: Early variety : 100 kg/tree., Mid
season variety : 150 kg/tree and Late variety :
200 kg/tree. (Umran).

Pest and Diseases
Fruit Fly: Controlled by- (1) Collect & remove
dropped fruits. (2) Deep ploughing & apply 10%
BHC on the basin. (3) spray Monocrotophos or
Phosphomidon + Carbaryl. Powdery mildew :
Most dangerous. Spreads in Oct.-Nov, White
powdery mass on flowers, fruits & leaves. Fruit
cracking at maturity. It is a fungal disease. Spray
0.25 per cent wettable sulphur (250 g in 100
litres of water) or 0.05% Karathane 40EC (50
ml or 0.05% Bayleton 25 WP (50g in 100 litres
of water) in September (at flowering), mid
October, mid-November and mid- December.
An other spray can be given if need arises in
January.

Source
http://vikaspedia.in/agriculture/cropproduction/package-of-practices/fruits-1/fruits

21. PLANT PATHOLOGY

Anti- Bacterial Properties of Fennel (Foeniculum
vulgare Mill.) Seed Extract
Dr. D. Agarwal*, Dr. L. K. Sharma1, Hemant Kumar Ameta1 and Dr. S. N. Saxena2
*SRF, 2Principal scientist, ICAR- National Research Center on Seed Spices, Ajmer
1 SRF, Agricultural Research station, Agricultural University, Mandor

conducted to validating anti-bacterial
properties of methanolic and hexane seed
extract of five fennel genotypes commonly
grown in India. The study showed genotypic

Foeniculum vulgare has been used as an ethnic
remedy for the cure of numerous infectious
disorders of bacterial, fungal, viral, and
mycobacterial origin. Present study was
VOLUME NO. 14, ISSUE NO.11
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zone of inhibition (19 mm), followed by GF-2,
Rajendra Saurbha (18 mm) and Hisar Swarup
(17 mm). Next bacteria under this group
Streptococcus pyogenes had minimum zone of
inhibition in the methanol extracts of genotype
RF-101 and Hisar Swarop (19 mm) whereas AF1, GF-2 and Rajendra Saurbhs showed equal
zone of inhibition (21 mm). This was highest in
terms of percentage zone inhibition (76%)
within methanol extracts of all five genotypes in
both the bacterial groups. In case of seed extract
in hexane solvent gram positive bacterial group
Staphylococcus aureus had minimum zone of
inhibition in Hisar Sawroop In (17mm) whereas
AF-1 showed maximum zone of inhibition (21
mm), followed by RF-101 (20 mm), Rajendra
Saurbha (19 mm) and GF-2 (18 mm). Another
bacteria under this group Streptococcus
pyogenes had minimum zone of inhibition in
the hexane extracts of genotype AF-1 (14 mm)
and maximum zone of inhibition in RF-101 (19
mm) whereas Hisar Swarop and Rajendra
Saurbhs showed equal zone of inhibition (18
mm) and GF-2 showed 17 mm. Seed extract of
genotype AF-1 was most effective in terms of
percentage (76%) in both the bacterial groups.
In Gram Negative bacterial group E. coli showed
maximum zone of inhibition in RF-101 (17 mm)
followed by AF-1 and Rajendra Saurbha (16
mm), Hisar Sawaroop (15 mm) and GF-2 with
minimum (14 mm) zone of inhibition. Next
bacteria under this group P. aeruginosa had
minimum zone of inhibition in the methanol
extracts of genotype Hisar Sawroop (14 mm)
followed by Rajendra Saurbha (16 mm), RF-101
(17 mm) and GF-2 (18 mm). Highest zone of
inhibition was observed in AF-1 (19 mm) (Table
1). In case of seed extract in hexane solvent
gram negative E. coli showed the maximum
zone of inhibition in RF-101 (19 mm) followed
by AF-1 (18 mm), Hisar Sawarup (16 mm) and
GF-2 (15 mm) and minimum zone of inhibition
in Rajendra Saurbha (13 mm). Next bacteria
under this group P. aeruginosa had minimum
zone of inhibition in genotype GF-2 (15 mm)
followed by Hisar Sawarup (16 mm), AF-1 and
Rajendra Saurbha showed equal zone of
inhibition (19 mm). Highest zone of inhibition
was observed in RF-101 (21 mm).

variation in anti-microbial effect of both the
extracts. The findings indicated significant
anti-microbial activity in seed extract.
Foeniculum vulgare has potential to be used as
a good source of traditional medicine and it
provides a noteworthy basis in pharmaceutical
biology for the development/formulation of
new drugs and future clinical uses

Introduction
Fennel (Foeniculum vulgare Mill) is an annual
herbaceous plant belongs to the family
Apiaceae. It is widely cultivated throughout the
temperate and tropical regions of the world.
Fennel herb is being used as a medicinal and
economic plant in Asian countries. Survey of
published literature revealed that fennel herb
and seeds effectively control numerous
infectious disorders of bacterial, fungal, viral,
mycobacterium, and protozoal origin as well as
used
antispasmodic,
diuretic,
antiinflammatory,
analgesic,
secretomotor,
secretolytic, galactagogue, eye lotion, and
antioxidant
remedy
in
Europe
and
Mediterranean areas [Manonmani 2011]. In
present investigation seeds of five popular
fennel varieties have been taken and their crude
extracts in two different solvents have been
evaluated for its antibacterial properties.

Materials and methods
Plant material
Mature seeds of fennel varieties Ajmer Fennel-1
(AF-1), Gujarat Fennel-2 (GF-2), Rajasthan
Fennel-101 (RF-101), Hisar swarup and
Rajendra Sourabha were taken from gene bank
of ICAR-NRCSS, Ajmer, India from fresh
harvest.

Bacterial and fungal strains
Bacterial strains gram positive (Staphylococcus
aureus, Streptococcus Pyogenes) and gram
negative (Escherichia Coli, Pseudomonas
aeruginosa) and fungal strains (Candida
albicans, Aspergillus clavatus) were chosen
based on their clinical and pharmacological
importance.

Results and discussion
In gram positive bacterial group Staphylococcus
aureus hadminimum zone of inhibition in AF-1
(16 mm) whereas RF-101 showed maximum
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22. HORTICULTURE

Papaya Cultivation
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1

1-SRF, Agricultural Research station, Agricultural University, Mandor-342307,2- SRF, ICARNational Research Center on Seed Spices, Ajmer

(February-March), monsoon (June-July)
and autumn (October-November).

Papaya, papaw or papita (Carica papaya L.)
originated from tropical America, has become a
popular fruit due to its fast growth, high yield,
long fruiting period and high nutrient value as
well. In addition it has been use as vegetable,
fruit processing, and papain production at
immature stage. It can be a highly profitable
crop now. The papaya plant has male, female,
hermaphrodite (bisexual flower) and some other
complex forms. Male plants do not bear any
fruit, Normally the fruit shape from female
plant is shorter, but the fruit shape from
hermaphrodite (bisexual flower) plant is longer.
The seeds of following varieties we offer in grow
in mixture of female plants and hermaphrodite
plants.

TRANSPLANTING
1.

2.
3.

Climate and soils
Papaya is a tropical, plant, very sensitive to
frost. Optimum temperature is 25 -30° C and
minimum 16° C. The suitable ph value is
between 6 and 6.5. The well-drained or sandy
loam soil with adequate organic matter is most
important
for
the
papaya
cultivation.
Continuous cropping in the same field may
result to poor growth and cause disease problem
of papaya trees. Papaya does not like strong,
cool, hot, dry or salty wind. It is better to grow
in sheltered but full sunshine place. Staking
and/or windbreak can decrease the damage to
plants under strong wind.

4.

Seedling production
1.

2.
3.

Seed Source and varieties: The seeds must
be sealed tightly and kept at cool (5 -10° C)
and dry (under relative humidity 40%)
place. Varieties grown now a day are Honey
Dew, Coorg Honey Dew, Washington, Solo,
Co-1, Co-2, Co-3, Sunrise Solo, and Taiwan.
Seed requirement: It needs 50 to 80 g seeds
per hectare.
Season: Papaya is planted during spring
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Transplanting stage: When the seedling is
10 -15 cm tall, it should be transplanted, but
30-40 cm is also all right if it is grown in a
larger container. Spacing between plant to
plant of 1.8 x 1.8 m
Pollinator
Plants:
Minimum10-20%
hermaphrodite plants are required for
pollination.
Planting method: The seedlings are planted
in pits of 60x60x60 cm. size. In the summer
months the pits are dug about a fortnight
before planting. The pits are filled with top
soil along with 20 kg. of farmyard manure.,
1 kg. neem cake and 1 kg. bone meal. Tall
and vigorous varieties are planted at greater
spacing while medium and dwarf ones at
closer spacing. Seedlings should be fully
watered one day before transplanting.
Transplanting on a cloudy day or late
afternoon to minimize transplanting shock.
Screen house cultivation: For reducing virus
infection during growing period, the
following cultivation is recommended: Use
3.0 -3.6 m long of bamboo stems or
concrete stakes as supporters at a distance
of 4.5 -5m, and connect with No.12 iron
wire. Then tightly surround with 32-mesh
white net, which contains anti-ultra violet
material. After the construction is
completed, the protected healthy seedlings
are planted and planted and the virusinfected plants destroyed and buried
immediately once found. Note that hand
pollination for female trees is required (the
central flower of the cluster on the bisexual
plants can be taken as pollen supplier) and
control the powdery mildew and mites well.
The net may be taken off before the fruit is
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mature.

Fertilization
The plant needs continuous fertilization, as
fruiting
is
continuous
upon
maturity.
Recommended rate of fertilizers for papaya is as
follows: (it should be modified depending upon
the soil conditions) • Apart from the basal dose
of manures (@ 10 kg./plant) applied in the pits,
200-250 g. each of N, P2O5 and K2O are
recommended for getting high yield. •
Application of 200 g. N is optimum for fruit
yield but papain yield increases with increase in
N upto 300 g. • Boron Deficiency is common in
the sandy or gravel soil. The latex could be
found on the surface of immature fruits. Galllike malformation of the fruit is also found in
the severe plantation. The fruits are hard and
not easy to get ripe, tasteless and having no
commercial value. Micro-nutrients viz. ZnSO4
(0.5%) and H2 BO3 (0.1%) are sprayed in order
to increase growth and yield characters. • For
the young trees, apply fertilizers in the trench
(10 cm deep and 15 cm wide) around the outer
of tree crown, then fill back the soil, or top dress
at furrows after irrigation

2.

Yiled
The yield varies widely according to variety, soil,
climate and management of the orchard. The
yield of 75-100 tonnes /ha. is obtained in a
season from a papaya orchard depending on
spacing and cultural practices.

Pest and disease management
1.

mite (Tetranychus cinnabarinus), stem
borer (Dasyses rugosellus) and grey weevil
(Myllocerus viridans). In all cases the
infected parts need to be destroyed along
with application of prophylactic sprays of
Dimethoate (0.3%) or methyl demeton
(0.05%).
Diseases the main diseases reported are
powdery
mildew
(Oidium
caricae),
anthracnose
(Colletotrichum
gloeosporioides), damping off and stem rot.
Application of wettable sulphur (1 g./l.)
carbendazim/thiophanate methyl (1 g./l.)
and Kavach/Mancozeb (2 g./l.) has been
found to be effective in controlling the
diseases. Some of the IPM measures are •
Select to grow the tolerant varieties to
various pests and diseases. • Select well
drained soil • Rotate with other crops •
Grow the seedlings and trees under the net
house or screen house. • Grow a healthy
crop with proper hygiene • immediately
eradicate and burry the whole infected plant
once found

Insect Pests the insect pests mostly
observed are fruit flies (Bactrocera
cucurbitae), ak grasshopper (Poekilocerus
pictus), aphids (Aphis gossypii), red spider

23. PLANT BIOCHEMISTRY

Effect of Cryogenic Grinding on Fatty Oil and
Constituents of Cumin (Cuminum Cyminum L.)
Genotypes
L. K. Sharma1*, D. Agarwal2, Kamlesh Kumar1, R. C. Jeeterwal,1 H. K. Ameta1 and S. N. Saxena4
1SRF, 3

Assistant professor Agricultural Research station, Agricultural University, Mandor-342307
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analysis showed oleic acid as major FAME
content of which increased from 88.1 to 94.9 %
in RZ 209 and from 88.2 to 90.1 % in GC 4 on
cryogenic grinding. Other prominent FAME
were palmitic, palmitoleic and stearic acid.
Results indicated commercial potential of
cryogenic grinding technology for cumin in
general and spices in particular for better

Effect of cryogenic grinding on recovery of
fatty oil percentage and their constituents in
two cumin (Cuminum cyminum L.) genotypes
have been analyzed. Organoleptic test showed
more pleasant aroma in cryo ground seeds of
both the genotypes. Significant increase was
also reported in fatty oil yield due to cryogenic
grinding. Fatty acid methyl ester (FAME)
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%) in oleoresin percentage was observed when
seeds of RZ 209 were ground using cryogenic
grinding. This increase was, however less (15.4
%) in genotype GC 4. Genotype RZ 209
responded well to cryogenic grinding as
compare to GC 4. Both the genotypes yields
substantially good amount of fatty oil being
observed 11.5 % in RZ 209 and 15.3 % in GC 4.
Cryogenic grinding significantly increased oil
yield registered 14.9 % in RZ 209 and 17.7 % in
GC 4. FAME analysis of fatty oil was carried out
to find out major constituents of cumin oil. Non
cryo seeds of both genotypes showed almost
similar composition of FAME, most abundant
was oleic acid methyl esters found 88.1 and 88.2
% in RZ 209 and GC 4 respectively. Other
prominent FAME were palmitic, palmitoleic and
stearic acid found 7.5, 1.2 and 1.1 % respectively
in RZ 209 and 7.4, 1.2, 1.5 % in GC 4. Oleic acid
is a common monounsaturated fat in human
diet and has been associated with decreased
low-density lipoprotein (LDL) cholesterol, and
possibly increased high-density lipoprotein
(HDL)
cholesterol.
Palmitic
acid,
or
hexadecanoic acid in IUPAC nomenclature, is
the most common fatty acid (saturated) found
in animals, plants and microorganisms. Upon
cryogenic grinding oleic acid content was
increased from 88.1 to 94.9 % in RZ 209 while
palmitic and stearic acid reduced significantly
from 7.5 to 2.6 and 1.1 to 0.8 respectively.
Genotype GC 4, however, showed marginal
increase in oleic acid and decrease in palmitic
acid content (Table 2). Conversion of palmitic,
palmitoleic and stearic acid into oleic acid under
cryogenic grinding may be the result of activity
of desaturation and carbon elongation related
enzymes which otherwise degraded during
normal grinding procedure.

retention of flavour and quality in spices

Introduction
India is known as the ‘Land of Spices’ and is the
largest producer, consumer and exporter of raw
spices and value added spice products. Cumin is
one of the major seed spice, long associated with
man. The main aim of spice grinding is to obtain
smaller particle size with good product quality
in terms of size, flavour and colour. In normal
grinding, temperature of the product rises to a
level of 42–95 °C depending upon the oil and
moisture content of the spices. The loss of
volatile oil can be significantly reduced by
adopting cryogenic grinding technique using
liquid nitrogen that provides the refrigeration
needed for pre-cooling the spices and to
maintain the desired low temperature by
absorbing the heat generated during the
grinding operation. The extremely low
temperature in the grinder solidifies oils so that
spices become brittle hence, crumble easily
permitting grinding to a finer and more
consistent size.

Materials and methods
Oil extraction
Oil content was extracted using Accelerated
Solvent Extraction System (Dionex India Pvt.
Ltd.).

FAME oil profiling on Gas chromatography–
mass spectroscopy
Fatty Acid Methyl Esters (FAME) were prepared
according to AOCS Method CE 1–62. Diluted
FAME were separated on an Agilent Series GC–
MS (Agilent, USA; GC-7820 A, MS-5975)
equipped with an HP5 (Universal column) (30
m 9 0.32 mm 9 0.25 lm); Agilent J&W GC
column with an auto sampler.

TABLE 1:- Oleoresin percentage of cumin genotype
Cryo
Non cryo
% Increase in cryo over
Variety ground
ground (%) non cryo grinding
(%)
GC 4
17.7
15.3
15.6
(±0.43) (±0.73)
RZ 209 14.9
11.5
29.8
(±0.13) (±0.49)
n = 3, value in parenthesis is standard deviation

Results and discussion
Table 1 shows fatty oil percentage of cryo
ground, non cryo ground and intact seeds of
cumin genotypes. Oleoresin content which
include non volatile oil fraction of total oil was
also higher in GC 4 (15.3 %) compared to RZ
209 (11.5 %) in non cryo ground samples. A
significant increase over normal grinding (29.8
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TABLE 2:- Effect of cryogenic grinding on fatty acid composition (%) of cumin genotypes
Fatty acids methyl esters

RIa (au)
1471
1769
1886
1968
1986
2067
2093
2167
2175
2183

RZ-209
Non cryo
0.12(±0.15)
0.24 (±0.01)
1.23 (±0.06)
7.53 (±0.40)
0.23 (±0.01)
0.05(±0.004)
0.26 (±0.01)
1.15 (±0.05)
88.1 (±0.94)
0.05(±0.003)

Undecylic acid
Myristic acid
Palmitoleic acid
Palmitic acid
Cis-10-heptadecaenoic acid
Heptadecanoic acid
Cis-6,9-octadecadienoic acid
Stearic acid
Oleic acid
a-Linoleic acid
Linoleic acid
a-Linolenic acid

2183
2191

0.41 (±0.04)
–

Arachidic acid
2366
0.20 (±0.02)
n = 3, value in parenthesis is standard deviation

Cryo
–
0.05(±0.003)
0.18(±0.01)
2.61 (±0.25)
0.08(±0.009)
0.03(±0.007)
0.17 (±0.02)
0.83 (±0.05)
94.9 (±0.49)
–

GC-4
Non cryo
0.05(±0.003)
0.17 (±0.01)
1.22 (±0.05)
7.46 (±0.45)
0.22 (±0.05)
–
0.15 (±0.01)
1.59 (±0.22)
88.2 (±1.12)
–

Cryo
0.05(±0.003)
–
1.12 (±0.10)
6.62 (±0.46)
–
–
–
1.35 (±0.04)
90.1 (±0.95)
–

0.11 (±0.03)
0.98 (±0.10)

0.36 (±0.02)
0.01(±0.003)

0.78 (±0.07)
0.01(±0.003)

–

–

–

24. PLANT BIOCHEMISTRY

Fatty Oil and Its Constituents in Fennel
(Foeniculum Vulgare Mill)
Dr. D. Agarwal*, Dr. L. K. Sharma1, Hemant Kumar Ameta1 and Dr. S. N. Saxena2
*

SRF, 2 Principal Scientist, ICAR- National Research Center on Seed Spices, Ajmer
1- SRF, Agricultural Research station, Agricultural University, Mandor

Introduction

Fennel (Foeniculum vulgare Mill) is an annual
herbaceous plant widely cultivated throughout
the temperate and tropical regions of the
world. Seeds of fennel are used as flavouring
agents in food products and an ingredient of
cosmetics and pharmaceutical products. A
study was conducted with five fennel varieties
originated from different part of India and
were evaluated for seed essential and total oil
content and its composition, Seventeen fatty
acids were found in fennel seed oil including
petroselinic acid (62.08 %-66.71 %), 10Nonadecanone (4.70-22.80 %) and linoleic acid
(1.32-7.59 %). Oleic acid, stearic acid,
eicosanoic acid, lenolenic acid and
intermediate compounds cyclotetracosan,
cyclohexadecan, 10-Nonadecanol were detected
in one or other genotypes.

August, 2018

Fennel (Foeniculum vulgare Mill) is an annual
herbaceous plant belongs to the family
Apiaceae. Fennel seeds essential oil is used as
flavouring agents in food products such as
liqueurs, bread, cheese, pickles and pastries and
an ingredient of cosmetics and pharmaceutical
products. Fennel oil composition has been
reported by various researchers including
reports on essential oil variation in fennel plants
collected from different parts of various
countries. A few reports were focused on
changes in essential oil during plant
developmental
stages.
In
present
communication we selected five released and
notified fennel varieties originated from
different part of India and covered considerable
area under cultivation. These varieties have
been evaluated for seed essential and fatty oil
content as well as their composition.
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Materials and methods

and intermediate compounds cyclotetracosan,
cyclohexadecan, 10-Nonadecanol were detected
in one or other genotypes. Fennel seeds contain
up to 20 % fatty acids and petroselinic acid is a
characteristic fatty acid of fennel oil.
Petroselinic acid is a positional isomer of oleic
acid, a monounsaturated omega-12 fatty acid
occurs naturally in several animal and vegetable
fats and oils. The level of petroselinic acid in
fennel seed oil could be as high as 70 to 80 %.
The chemical analysis of the acetone extract of
fennel showed that linoleic acid (54.9 %),
palmitic acid (5.4 %) and oleic acid (5.4 %) were
major components in acetone extract. In present
study significant genetic variation in fatty acid
composition was observed as some of the fatty
acids or their derivatives only detected in
specific genotype/s. Genotype GF-2 showed
4.24 % 10-Nonadecanol which was not detected
in other genotypes. Similarly, 5.49 %
cyclohexadecane was detected in Hisar Swarup
only. These are long-chain fatty compounds
belongs to alkene, alcohols and the ketones.
Occurrence of these fatty acids derivatives in
fennel seed oil in significant quantities may be
attributed to various pharmacological activities
including antimicrobial and anti-carcinogenic
activities Badgujar (2014).

Extraction of fatty oil Thirty gram seed powder
was utilized for oil extraction with hexane using
Accelerated Solvent Extraction System (Dionex
India Pvt. Ltd.). Fatty oil constituents were
analyzed by derivatization of fatty oil in to Fatty
Acid Methyl Esters (FAME) as per AOCS
Method CE 1-62 21 for further analysis by GCMS.

Results and discussion
Seventeen fatty acids and their isomers have
been identified in fennel seed oil and shown in
Table 1. Some compounds are detected in either
one or two genotypes while very less quantity of
other compounds were detected in all studied
genotypes. Petroselinic acid was the major fatty
acids found in the range of 62.08 % in genotype
Hisar Swarup to 66.71 % in genotype AF-1.
Significant quantity of 10-Nonadecanone was
detected all genotypes ranged from 4.70 % in
AF-1 to 22.80 % in Hisar Swarup. Other fatty
acids such as linoleic acid (9, 12 octadecadienoic
acid) was detected only in Rajendra Sourabha
and AF- 1. Considerable amount of estragole
was also detected in all the genotypes ranged
from 3.18 % in AF-1 to 9.72 % in RF-101. Oleic
acid, stearic acid, eicosanoic acid, lenolenic acid
TABLE 1. Composition of fennel seed oil

1

Compound/
genotype
Estragol

2
3

Linolenic acid
Myristic acid

4.385
6.393

2191
1769

RI,MS
RI,MS

0.01±0.0
0.25±0.0

0.03±0.0
-

0.03±0.0
-

0.02±0.0
-

0.01±0.0
0.01±0.0

4

7-Hexadecenoic
acid
Palmitic acid

7.795

1976

RI,MS

1.00±0.0

-

-

-

0.28±0.0

7.960

1968

COGC

7.76±0.2

0.29±0.0

0.12±0.0

1.01±0.0

4.48±0.2

9.398

2093

RI,MS

0.07±0.0

0.69±0.1

0.52±0.0

-

-

7

7,10octadecadienoic
acid
Linoleic acid

9.551

2183

COGC

7.60±0.0

-

-

1.32±0.1

6.97±0.5

8

Petroselinic acid

9.576

2175

COGC

66.71±0.6

69.2±0.3

65.63±0.
3
0.04±0.0

65.50±0.
4
-

SN

5
6

RT

RI

3.953

1172

Identification
COGC

3.31±0.1

Hisar
Swarup
4.70±0.1

Raj.
Sourabha
4.17±0.2

9.72±0.1

AF-1

GF-2

3.18±0.1

RF-101

9

Oleic acid

9.614

2085

COGC

-

6.34±0.2

62.04±0.
5
0.06±0.0

10

Margaric acid

9.780

2067

COGC

-

-

-

0.15±0.1

-

11
12

Stearic acid
Gandoic acid

9.805
11.44

2167
2374

RI,MS
RI,MS

2.53±0.2
0.12±0.0

-

-

-

1.04±0.0
-
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SN

Compound/
genotype

13

Eicosanoic acid

RT

RI

Identification

AF-1

GF-2

Hisar
Swarup

Raj.
Sourabha

RF-101

2276

RI,MS

0.59±0.0

-

-

-

0.11±0.0

1918

RI,MS

-

-

5.49±0.2

-

-

2664

RI,MS

1.11±0.1

-

-

2.59±0.3

1.22±0.1

2046

RI,MS

4.70±0.2

8.67±0.1

RI,MS

-

4.24±0.1

10.49±0.
1
-

6.90±0.3

2072

22.81±0.
5
-

96.76

98

95.77

92.64

98.39

6

14
15
16
17

11.70
1
Cyclohexadecane 17.12
0
Cyclotetracosane 17.12
1
10-Nonadecanone 19.74
1
10-Nonadecanol
19.97
0
Total
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25. SOIL SCIENCE

Vermicompostas anOrganic farming
Tupaki Lokya and Kiran pilli
Ph. D Scholar, Dept. of S.S. and Agricultural Chemistry, College of Agriculture, OUAT, Bhubaneswar

that earthworm castings have excellent aeration,
porosity, structure, drainage, and moistureholding capacity. The content of the earthworm
castings, along with the natural tillage by the
worms burrowing action, enhances the
permeability of water in the soil. Worm castings
can hold close to nine times their weight in
water. “Vermiconversion,” or using earthworms
to convert waste into soil additives, has been
done on a relatively small scale for some time. A
recommended rate of vermicompost application
is 15-20 percent.

Introduction: Earthworms live in the soil and
feed on decaying organic material. After
digestion, the undigested material moves
through the alimentary canal of the earthworm,
a thin layer of oil is deposited on the castings.
This layer erodes over a period of 2 months. So
although the plant nutrients are immediately
available, they are slowly released to last longer.
The process in the alimentary canal of the
earthworm transforms organic waste to natural
fertilizer. The chemical changes that organic
wastes undergo include deodorizing and
neutralizing.
Vermicomposting is the process of turning
organic debris into worm castings. The worm
castings are very important to the fertility of the
soil. The castings contain high amounts of
nitrogen, potassium, phosphorus, calcium, and
magnesium. Castings contain: 5 times the
available nitrogen, 7 times the available potash,
and 1 ½ times more calcium than found in good
topsoil. Several researchers have demonstrated
August, 2018

2. Materials for preparation of Vermicompost
Crop residues ,Weed biomass , Vegetable waste
,Leaf litter, Hotel refuse, Waste from agroindustries, Biodegradable portion of urban and
rural wastes
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Phase of vermicomposting

Iron
Zinc
Sulphur

Phase : Processing involving collection of wastes,
1
shredding, mechanical separation of the metal,
glass and ceramics and storage of organic
wastes.
Phase : Pre digestion of organic waste for twenty days
2
by heaping the material along with cattle dung
slurry. This process partially digests the
material and fit for earthworm consumption.
Cattle dung and biogas slurry may be used after
drying. Wet dung should not be used for
vermicompost production.
Phase : Preparation of earthworm bed. A concrete base
3
is required to put the waste for vermicompost
preparation. Loose soil will allow the worms to
go into soil and also while watering, all the
dissolvable nutrients go into the soil along with
water.
Phase : Collection of earthworm after vermicompost
4
collection. Sieving the composted material to
separate fully composted material. The partially
composted material will be again put into
vermicompost bed.
Phase : Storing the vermicompost in proper place to
5
maintain moisture and allow the beneficial
microorganisms to grow.

Advantages of vermicompost











Nutritive value of vermicompost



The nutrients content in vermicompost vary
depending on the waste materials that is being
used for compost preparation. If the waste
materials are heterogeneous one, there will be
wide range of nutrients available in the
compost. If the waste materials are homogenous
one, there will be only certain nutrients are
available. The common available nutrients in
vermicompost is as follows
Organic carbon
Nitrogen
Phosphorous
Potassium
Sodium
Calcium and Magnesium
Copper

:
:
:
:
:
:
:

: 2 – 9.30 mg kg-1
: 5.70 – 11.50 mg kg-1
: 128 – 548 mg kg-1





Vermicompost is rich in all essential plant
nutrients.
Provides excellent effect on overall plant
growth, encourages the growth of
newshoots / leaves and improves the
quality and shelf life of the produce.
Vermicompost is free flowing, easy to apply,
handle and store and does not have
badodour.
It improves soil structure, texture, aeration,
and waterholding capacity and preventssoil
erosion.
Vermicompost is rich in beneficial micro
flora
such
as
a
fixers,
Psolubilizers,cellulose decomposing microflora etc in addition to improve soil
environment.
Vermicompost contains earthworm cocoons
and increases the population andactivity of
earthworm in the soil.It neutralizes the soil
protection.
It prevents nutrient losses and increases the
use efficiency of chemical fertilizers.
Vermicompost is free from pathogens, toxic
elements, weed seeds etc.
Vermicompost minimizes the incidence of
pest and diseases.
It enhances the decomposition of organic
matter in soil.
It contains valuable vitamins, enzymes and
hormones like auxins, gibberel

References

9.5 – 17.98%
0.5 – 1.50%
0.1 – 0.30%
0.15 – 0.56%
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26. AGRICULTURAL ENTOMOLOGY

Mirid Bug, Nesidiocoristenuis(Reuter):
As a Pest of Crops
Subbireddy K.B.1, Venkatesh Y.N2 and Chaitra H.S2
1Research

Fellow, CICR, Nagpur. 2Ph.D Scholars, IARI, New Delhi

pest of tobacco in Gujarat. It was also found on
bottle gourd (Lagenarialeucantha) and tomato
(Patel, 1980) N. tenuis is also a serious pest of
bottle gourds (L. siceraria), tomatoes, and
Cucurbitaceae in India (Hameedet al., 1975;
Singh and Rizvi, 1993). The life-cycle was
completed in 29.3 days at 31 °C infestation of
tobacco was highest (100%) in December-May,
and 83.5% of the bugs were found on the
inflorescence. Studies on the predacious habits
of the bug showed that it could prey on several
pests of tobacco, including eggs and first-instar
larvae of Spodopteralitura (F.). (Patel, 1980).

Nesidiocoristenuis (Reuter) (Hem.Miridae) is a
native zoophytophagous predator of the
Mediterranean region, and its populations
colonize tomato crops by causing necrotic rings
on stems, flowers and punctures in fruits. When
they are not heavily treated with insecticides.
This generalist predator has a high capacity for
controlling insect pests, and it is currently
commercially produced and released in some
areas to control Bemisiatabaci (Gennadius)
(Hem. Aleyrodidae). However, its status as a
pest and/or as beneficial is controversial.The
mirid bug N. tenuis commonly appears in large
numbers in protected and open-air tomato
crops where little or no broad-spectrum
insecticides are used.Zoophytophagy is a special
case of omnivory in which insects can feed on
both plants and prey at the same developmental
stage.
These
predators
are
called
zoophytophagous, plant-feeding predators or
facultative predators (Albajeset al., 2006). The
potential use of plant-feeding predators for
biological pest control has traditionally been
neglected. The main reason for this is the risk of
their feeding on crop plants which may result in
economically significant damage, either as a
direct consequence of the injuries that they
cause to plant tissue or as an indirect effect
associated with the inoculation of pathogens
that cause crop diseases.Although N. tenuis has
been recorded as a pest of various field and
glasshouse crops in Asia and Europe, little
information is available on the extent of the
damage it causes and the associated economic
losses. In West Bengal, it is reported to be the
most serious pest of sesame, with significant
increases in crop yield resulting from the
application of chemical insecticides (Nath and
Pal, 1975). In Karnataka, tobacco plants are
reported to reach infestation levels of 22.25%,
with flower buds averaging 11-23 insects per
bud and leaf pairs 2-5 insects per pair (Prasad et
al., 1979). N. tenuis is becoming an important
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Distribution
Currently this species is found in the
Mediterranean region of Europe, Canary
Islands, the Philippines, Florida, Canada,
France, Hong kong, Bangladesh,China and
India. In India it is distributed in Andhra
Pradesh, Bihar, Gujarat, Haryana, Himachal
Pradesh,
Karnataka,
Madhya
Pradesh,
Maharashtra, Rajasthan, Tamil Nadu, Uttar
Pradesh and West Bengal.

Host plants
Tobacco
(Nicotianatabacum),
Tomato
(Lycopersicume sculentum), Potato (Solanum
tuberosum), Brinjal (Solanum melongena),
Chicorium (Chicoriumintybus), Bottle gourd
(Lagenaria
leucantha),
Datura
(Daturas
tramonium), Pigeon pea (Cajanuscajan) etc.
Among these hosts, tobacco (34.93%) and bottle
gourd (32.53%) are the most favored as 253 out
of 375 i.e. 67.46 per cent nymphs observed on
these two hosts, next in order of preference
comes datura were 14.40 per cent nymphs,
followed by potato, brinjal, tomato, pigeon pea
and chicory with presence of 7.73, 4.53, 4.0,
1.33, and 0.53 per cent of nymphs respectively
(Patel, 1980).
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Damagesymptoms

predators are being used not only in
conservation but also in augmentation
biological control programs. Low level of crop
damage would not be a major obstacle to the use
of these predators as long as they offer net
benefits in terms of pest control and reductions
in insecticide sprayings. The risks associated
with their use are a function of various different
factors that need to be well known in order to
predict the potential damage.

Leaves: internal feeding, necrotic areas,
honeydew or sooty mould.
Stem: discoloration of bark, internal
feeding and necrosis.

Futureconsiderations
N. tenuis feeding on the apex, which may affect
plant growth, partially blocks auxin-mediated
apical dominance. However, whether IAA is
mediating an effect (repellence or attraction) on
herbivores or natural enemies needs further
research. Studies are wanted regarding reason
for habit of both herbivore and a carnivore.
Survey programme is needed to know the
furthermore host range of this insect.

FIG.1: Necrosis; FIG. 2: Feeding punctures on fruits;
FIG. 3: drying of flower buds
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Conclusion
N. tenuis is a useful predator or pest it depends
on population that present on the crop, i.e.
economic threshold. Some of these type of
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27. ENVIRONMENT AND BIOTECHNOLOGY

Potential of Green Chemistry in Pollution Prevention
R. Suganthi*
*Ph.D scholar, Dept. of Environmental Sciences, Tamil Nadu Agricultural University, Coimbatore

INTRODUCTION

all levels: research, education and public
perception. The first principle describes the
basic idea of green chemistry in protecting the
environment from pollution. The remaining
principles are focused on atom economy,
toxicity, solvent and other media using
consumption of energy, application of raw
materials from renewable sources and
degradation of chemical products to simple,
nontoxic substances that are friendly for the
environment.
Industrial Green Chemistry World
(IGCW), previously known as Industrial Green
Chemistry Workshop, is the first and largest
Industrial convention which focuses on
expanding, implementing and commercializing
green chemistry and green engineering based
technologies and products in the chemical
industry. Industrial Green Chemistry World
(IGCW) has a special focus primarily over the
four most chemistry-intensive sectors:

Pollution
prevention
the
most
viable
environmental management option for the 21st
century offers a green approach for the
environmental pollution. Scientific discoveries
and technological advancement gave men
enormous comforts and material well-being. As
societies ascend the socio-economic ladder. the
list of acquired needs increases as do the
complexity of the production chain and the
mass of the pollutants.chemistry,now days is at
the forefront of the development of ecofriendly
clean production, processes and products.
Green chemistry is a comprehensive
program based on non-regulatory and
ecologically driven approach to achieve the
goals of environmental protection and
sustainable development and goes by many
names, ‘Environmentally benign chemistry’,
‘clean chemistry’, ‘Atom Economy’ , ‘Benign by
design chemistry’ ,‘sustainable chemistry’. The
term Green chemistry ,as adopted by the IUPAC
working party on synthetic pathways and
process in green chemistry is defined as : “The
invention, design and application of
chemical products and processes to
reduce or to eliminate the use and
generation of hazardous substance”.






GREEN CHEMISTRY IMPLEMENTATION
STRATEGIES
Green chemistry is a philosophy of chemical
research and engineering that involves the
design of products and processes that minimize
the use and generation of hazardous chemicals.
Implementation of Green Chemistry practices
can help the companies in achieving material
and energy efficiency and reduce the hazards
involved in the entire life cycle of the product.
Based on the implementation time, resources
involved and associated implementation risks
green chemistry strategies can be categorized
into three types: Short term implementation
strategies, medium term implementation
strategies and long term implementation
strategies.

PRINCIPLES OF GREEN CHEMISTRY
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Prevention
Atom Economy
Less Hazardous Chemical Synthesis
Designing Safer Chemicals
Safer Solvents and Auxiliary
Design for Energy Efficiency
Use of Renewable Feedstocks
Reduce Derivatives
Catalysis
Design for Degradation
Real-time analysis for pollution prevention
Inherently Safer Chemistry for Accident
prevention
These principles can motivate chemistry at
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Pharmaceuticals
Agro-chemicals
Dyes & Pigments
Specialty, Fine and Performance Chemicals
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Short Term Strategies

and products.

On a short term basis the industry should look
for possible ways to optimize their current
business practices by developing zero discharge
solution, developing means for reducing the
COD (Chemical Oxygen Demand) levels in the
wastewater generated and by developing
collaborative platforms so as to learn from the
best practices employed in other companies.

Conclusion
To combine the technological progress with the
safeguard of the environment is one of the
challenges of the new millennium. Chemists will
play a key role in the realization of the
conditions for a sustainable development and
green chemistry may be their winning strategy.
Green chemistry gives equal respect to the cause
of both environmental protection and industrial
success. Green chemistry addresses such
challenges by inventing novel reactions that can
maximize the desired products and minimize
by-products, designing new synthetic schemes
and apparati that can simplify operations in
chemical productions and seeking greener
solvents that are inherently environmentally
and ecologically benign.

Medium Term Strategies
On a medium term basis companies should look
for how they can change their chemistry so that
they can maximize the efficiency of their
consumption of solvents. This helps companies
to reduce the amount of wastes generated,
improve their material efficiency and reduce the
costs involved. Companies can also explore new
greener aspects of chemistry and chemical
engineering like microwave chemistry.
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In a long term companies should look for
developing new green routes of chemical
synthesis. This involves shifting dependence
form fossil fuels to renewable resources, and
biomass as feedstock to develop biopesticides.
The Indian companies should also invest in
R&D activities so as to greener synthesis routes

28. ANIMAL HUSBANDRY

Pratapdhan: Dual Purpose Coloured Bird
Future of Rural Poultry in Rajasthan
Vinod Bhateshwar
Department of Animal Husbandry & Dairying (Institute of Agriculture Science), BHU, Varanasi

negligible input) and broody characteristic to
some extent. It has fast growth rate with average
adult body weight at 20 weeks of age ranged
from 1487 to 3020 g in males and 1283 to 2736
g in females. The age at sexual maturity was 170
days. Pratadhan produces 161 eggs annually,
which is 274% higher than local native (43
eggs).
As far as Rajasthan is concerned, the
proportion of backyard poultry is more than
60% of the total poultry population of the state.
Still majority of poultry birds are maintained
under backyard/free rang system in Rajasthan.

Pratapdhan is a dual purpose chicken variety to
cater to the needs rural poultry keepers of
Rajasthan. It was developed as part of AICRP on
Poultry Breeding by MPUAT, Udaipur. It
resembles local birds of Rajasthan. Attractive
multicolour feather pattern, as rural people like
coloured birds from aesthetic point of view and
better looking. Because of colour plumage birds
have camouflagic characters to protect
themselves from predators. Birds have longer
shank length which helps in self protection from
predators in backyard areas and has capacity to
survive on low plane of nutrition (low and
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Rearing of Pratapdhan
Nursery Management

foraging during the day time while at night they
are kept in night shelter. The male can be sold at
any time after attaining the minimum market
body weight. Female of Pratapdhan lay up to 161
eggs per year.

Brooding of Chicks:- Brooding is the care
and management of newborn chicks for
successful rearing without hen. Pratapdhan
chick needs brooding care during initial 4-6
weeks of age. Artificial heat is provided by
brooders made of wooden/metal/locally
available material. The brooding arrangement
can be made either on floor or in cage as per
available facilities. Brooder house, feeders,
drinkers, hovers should be disinfected before
arrival of chicks. In floor brooding spread 2-3
inch clean bedding material uniformally.
Initially spread news paper over litter for 2-3
days to prevent chick from eating litter till they
learn eating feed because litter material may
choke their throat causing death due to
suffocation. Arrange feeders and drinkers
alternatively. The movement of chicks can be
restricted near the heat source with the help of
chick guard.

TABLE-1 Performance of birds
Economic traits
Day old body weight (g)
Body weight at 8wks of age (g)
Body weight at 20 weeks of age in male
(g)
Body weight at 20 weeks of age in
female (g)
Body weight at 40 weeks of age in male
(g)
Body weight at 40 weeks of age in
female (g)
Average age at first egg production (d)
Age at sexual maturity (d)
Average egg weight (g)
Annual egg production

1734
2491
2230
125
170
50
161

Feeding:- Up to 6weeks of age, balanced
feed fortified with required minerals, vitamins,
antimicrobial and anticoccidial should be fed
ad-lib. It is important to ensure easy access of
feed to all the birds and offere feed daily.
Pratapdhan chicks need 2400 KcalME, 16%
protein, 0.77% lysine, 0.36% methionine, 0.35%
available phosphorus and 0.7% calcium. The
feed can be prepared using local feed
ingredients. Under free range can easily pick up
its food from the backyards once it learns to
scavenge in the field. The need for additional
feed supplementation depends on the free area
available, intensity of vegetation, availability of
waste grains, insects and grass seed etc.
Generally, the birds under free range conditions
can meet their protein requirement through
scavenging. Therefore, feeding the birds with
cereals (maize, wheat, Jowar, barley, broken
rice) available is always beneficial to sustain the
production. The nature of supplemental feed
depends on the purpose of rearing. For meat

Housing:- Housing is required for night
shelter and protection from rain. About 1.5 to
2.0 square feet floor space is required per bird.
This can be made by use of locally available low
cost material ie. stone, wire mash, bamboo,
wood etc. Thatched roof made of dry leaves or
asbestos sheet may be used. There should be an
overhang of roofing material of about 3.5 to 4
feet to prevent splash in grain water inside the
shelter. The house should be well ventilated and
dry. Periodic cleaning and spraying is needed
from health point of view. Locally available
materials like rice husk, dry leaves, ground nut
hulls etc can be used as bedding material.
Weekly turning is essential for maintaining
dryness of litter.
Free Range Management:- At 8 weeks
of age, birds will attain 681-718g body weight
(Table-1). These birds can now be reared under
backyard free range conditions with10-20
birds/house depending on the area and natural
feed base available. The birds are let out for
August, 2018
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purpose, feeding the birds with commercial
broiler/layer chick feed is suggested. If the
purpose of rearing is egg production, the birds
should largely depends on food available in freerange conditions. Care should be taken to
restrict the weight of pullet (female) between
2.2 to 2.5 kg at 6 to 6.5 months of age. Excess
body weight may reduce egg production. The
broken/shell less egg can be minimized by
supplementing the calcium sources (lime
powder, shell grit, stone grit etc.) @3-4g/bird/
day during laying phase.

Health Care:- The Pratapdhan need
protection against common diseases like
Mareks, Ranikhet and IBD. The vaccination
schedule is as follows.
Table-2 Vaccination schedule for Pratapdhan chicken
Age
(days)
1
1

Name of
vaccine
Marek's
Disease
Ranikhet

14

Infectious
bursal
disease

28
42

Ranikhet
Fowl pox

Strain

Dose

Route

HVT

0.20ml

S/C injection

Lasota

One
drop
One
drop

I/N or I/O

–
0.2ml

Drinking water
Intramuscular

Gumboro
(living
mild)
Lasota

l/N or I/O

29. AGRIBUSINESS MANAGEMENT

Cryptocurrency
Neelamma R Kolageri1, Srividyarani S. Sajjan2 and Priyadarshini Gadad3
PhD Scholars, Dept. of Agribusiness Management1&2, Dept. of Agrl. Economics3UAS, Dharwad

cryptocurrency is difficult to counterfeit because
of the security feature. It is organic in nature. It
is not issued by any of the central authority,
making it theoretically resistant to government
interference or manipulation.
First cryptocurrency was published in 1998
by Wei Dai. Wei published description of "bmoney" was an anonymous, distributed
electronic cash system. After a short period,
Nick Szabo created "bit gold", like bitcoin and
other cryptocurrencies, was an electronic
currency system which required users to
complete a proof of work function with solutions
being cryptographically put together and
published. A currency system based on a
reusable proof of work was later created by Hal
Finney who followed the work of Dai and Szabo.
There are 1380 cryptocurrenceis in 7841
Cryptocurrency Markets, are traded around the
world. The capital of Cryptocurrency Markets is
about $557 billion (2017).
Among these
currencies Bitcoin is the trendsetter of the
market.Bitcoin (BTC) has not just been a
trendsetter,
introducing
a
wave
of
cryptocurrencies built on decentralized peer-topeer network. It became the de facto standard

A cryptocurrency (crypto currency) is a digital
or virtual currency that uses cryptography for
security. Cryptocurrencies are classified as a
subset of digital currencies and a subset of
alternative currencies and virtual currencies.
Since cryptocurrency is a digital asset which
is designed to work as a medium of exchange.
This uses cryptography to secure its
transactions, to control the creation of
additional units, and to verify the transfer of
assets. The dictionary meaning of cryptography
is ‘an art of writing or solving codes’.In the
computer-centric world Cryptography is method
of creating written or generated codes that
allows information to be kept secret.
Cryptography converts data into unreadable
format for an unauthorized user, allowing it to
be transmitted without anyone decoding it back
into a readable format. It involves the process of
agitating plaintext into ciphertext. This process
is called as encryption, then back again known
as decryption. Individuals who practice this field
are known as cryptographers. Cryptography
involves techniques such as microdots, merging
words with images, and other ways to hide
information in storage or transit.
Thus
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based on supply and demand, the rate at which
a cryptocurrency can be exchanged for another
currency can fluctuate widely.
Drawbacks: Cryptocurrencies have the
threat of hacking. Recently happened with
Bitcoin, the company has been subject to over
40 thefts, including a few that exceeded $1
million in value. Still, many observers look at
cryptocurrencies as hope that a currency can
exist that preserves value, facilitates exchange,
is more transportable than hard metals, and is
outside the influence of central banks and
governments.

for cryptocurrencies. The currencies inspired by
Bitcoin are collectively called altcoins and have
tried to present themselves as modified or
improved versions of Bitcoin. Other than bitcoin
there other most important Cryptocurrencies
such asLitecoin (LTC), Ethereum (ETH), Zcash
(ZEC), Dash, Ripple (XRP), Monero (XMR).
Words in the parenthesis indicates the codes of
the currencies used for trading.

CryptocurrencyAdvantages and Disadvantages
Benefits: Cryptocurrencies make it easier to
transfer funds between two parties in a
transaction. These transfers are facilitated
through the security. These fund transfers are
done with minimal processing fees, allowing
usersto avoid the steep fees charged by most
banks and financial institutions for transfers.
Since cryptocurrencies are virtual and don’t
have a central repository, a cryptocurrency
balance can be wiped out by a computer crash if
a backup does not exist. Even since prices are

References
https://www.investopedia.com/terms/c/cryptocur
rency.asp
https://en.wikipedia.org/wiki/Cryptocurrency
https://coinmarketcap.com/all/views/all/
https://en.wikipedia.org/wiki/List_of_cryptocurr
encies.

30. AGRICULTURE

Applications of Bioinformatic Tools in
Structural and Functional Genomics
G.Kavitha
ANGRAU -

Bioinformatics is the science concerned with the
development and application of computer
hardware and software to the acquisition,
storage, analysis and visualization of biological
information. (Paulien Hogeweg and Ben Hesper
in 1978)

3.
4.
5.

Analysis Tools
1.

2.

BLAST (Basic Local Alignment Search
Tool) – Server supported by NCBI, USA.
a) This tool is used to identify potential
homologues for a given sequence
b) Can analyse both DNA and protein
sequences
c) Identification of homologes helps in
predicting function and modeling of 3D
structures
ENTREZ – It is most popular search
engines at NCBI
a) Searches bibliographic citations and
biological data from a variety of reliable
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data bases.
TAXONOMY BROWSER – This search
tool provides taxonomic information on
various species
LOCUS LINK – It contains information
about genes and their official names.
PROSITE – It has a collection of
functional sites and sequence patterns
found in many proteins.

Applications
It helps in data acquisition by automatic capture
and conversion of biological data to symbolic
digital
representation
without
human
intervention. It also helps in generating contigs
as softwares are developed. Predicts functional
domains in genomic sequences.
Used in Sequence alignment of the obtained
nucleotide sequence by comparing known
sequence to detect similarities. Employed in
searching structure data bases by comparing
54
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metabolomics thereby useful in planning
various breeding and genetical programmes.
Helps in finding evolutionary relationship
between two species. Employed in identification
of similar genes between the species with high
accuracy. It is possible to reconstruct EST by
using these data analysis tools. Useful in
storing, organizing and indexing huge data
bases. Helps in diagnosis, treatment and
prevention of many genetic diseases.
Disadvantages: It requires sophisticated
laboratory of molecular biology. Special training
is required for handling of computer based
biological data. Should have uninterrupted
power supply for computer aided biological
investigations. Maintenance of molecular
laboratories involves lot of expenditure.

with all known structures. Useful in
determination of macromolecular structure by
using X-ray crystallography and nuclear
magnetic resonance.
Bioinformatics helps in constructing
phylogenetic trees. In medicine, data analysis
help in identification of genetic markers of
diseases
and
unknown
physiological
mechanism. In Agriculture, it is used for
identifying disease resistant markers and pest
resistance genes, in varietal information system,
in forecasting models, in plant genetic studies
on genomics, in pedigree analysis resources data
base, in studies on proteomics, in studies on
plant modeling and in biometrical analysis.
Advantages:
Provides
systematic
information about genomics, proteomics and

31. AGRONOMY

Evaluation of Germination Test
Dr. Sahaja Deva,
Subject Matter Specialist (Crop ProductionKrishi Vigyan Kendra, Darsi-

Evaluation of germination test
The germination test is evaluated as











Normal seedlings
Abnormal seedlings
Hard seeds
Fresh and ungerminated seeds
Dead seeds
ISTA classified the seedlings into different
categories based on the development of
essential structures.



Normal seedlings



Normal seedlings
Seedlings which has the capacity for continued
development into normal plant when grown in
favourable
conditions
of
soil,
water,
temperature and light.



Characters of normal seedlings







A well developed root system with primary
root except in certain species of graminae
which normally produce seminal root or
secondary root.
A well developed shoot axis consisting of
elongated hypocotyls in seedlings of epigeal
germination.
A well developed epicotyl in seedlings of

VOLUME NO. 14, ISSUE NO.11

hypogeal germination.
One cotyledon in monocotyledon and two in
dicotyledons.
A well developed coleoptiles in graminae
containing a green leaf.
A well developed plumule in dicotyledons.
Seedlings with following slight defects are
also taken as normal seedlings.
Primary root with limited damage but well
developed secondary roots in leguminaceae
(Phaseolus, Pisum), graminae (Maize),
cucurbitaceae (Cucumis) and malvaceae
(cotton)
Seedlings with limited damage or decay to
essential structures but no damage to
conducting tissue.
Seedlings which are decayed by a pathogen
with a clear evidence that the parent seed is
not the source of infection.

Abnormal seedlings
Seedlings which do not show the capacity for
continued development into normal plant when
grown in favourable condition of soil, water,
temperature and light.
55
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Types of abnormal seedlings
Damaged seedlings

second test will be made by the same method or
by alternative method under the following
circumstances.
1. Replicates performance is out of tolerance
2. Results being inaccurate due to wrong
evaluating of seedlings or counting or errors
in test conditions
3. Dormancy persistence or phytotoxicity or
spread of fungi or bacteria. The average of
the two test shall be reported.

Seedlings with any one of the essential
structures missing or badly damaged so that the
balanced growth is not expected.
Seedlings with no cotyledons, with splits,
cracks and lesions or essential structures and
without primary root.

Deformed seedlings
Weak or unbalanced development of essential
structures such as spirally twisted or stunted
plumule or hypocotyls or epicotyls, swollen
shoot, stunted roots etc.

Use of tolerances
The result of a germination test can be relied
upon only if the difference between the highest
and the lowest replicates is within accepted
tolerances.
To decide if two test results of the same
sample are compatible again the tolerance table
is used.

Decayed seedlings
Seedlings with any one of the essential
structures showing diseased or decayed
symptoms as a result of primary infection from
the seed which prevents the development of the
seedlings.

Reporting results
The result of the germination test is calculated
as the average of 4x100 seed replicates. It is
expressed as percentage by number of normal
seedlings. The percentage is calculated to the
nearest whole number. The percentage of
abnormal seedlings, hard, fresh and dead seeds
is calculated in the same way. These should be
entered on the analysis of certificate under
appropriate space. If the result is 'nil' for any of
these categories it shall be reported as ‘0’.

Hard seeds
Seeds which do not absorb moisture till the end
of the test period and remain hard (e.g.) seed of
leguminaceae and malvaceae

Fresh and ungerminated seeds
Seeds which are neither hard nor have
germinated but remain firm and apparently
viable at the end of the test period.
Seeds at the end of the test period are
neither hard or nor fresh or have produced any
part of a seedling. Often dead seeds collapse and
milky paste comes out when pressed at the end
of the test.

References:
www.knowledgebank.irri.org/...4...testing.../2germination-test-for-seed-evaluation
www.scielo.br/scielo.php?script=sci_arttext&pid=
S2317..
seednet.ap.nic.in/Stl/htmlpages/GerminationTesti
ng.htm.

Retesting
If the results of a test are considered
unsatisfactory it will not be reported and a
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32. ENTOMOLOGY

Nematodes Management in Vegetable Crops
under Protected Cultivation
M. JAHNAVI*
*Department of Entomology Acharya N.G Ranga Agricultural University, Krishi vigyan Kendra,
Darsi, Prakasam District, Andhra Pradesh-523247.

availability of the host plant round the year use
of high agronomic inputs like fertilizers and
plant growth promoters in polyhouses. Hence,
management of these nematodes is utmost
important to reduce the crop losses (Sabir and
Walia, 2017). Strategies that use multiple
microbial control agents with complementary
and synergistic modes of action, and integrate
biological control agents with other control
methods, such as chemical nematicides,
nematode-resistant
cultivars,
and
crop
rotations, organic amendments, soil solarization
could be highly effective in reducing pest
nematode populations. However, detrimental
environmental effects associated with chemical
control. So, based on this to reduce hazardous
effects of chemical nematicide, mainly focused
on to adopt biological control plant parasitic
nematodes.

Nematodes often play a pivotal role in
destroying the health of standing crops and
cause severe diseases in plants due to direct
crop damage by feeding, involvement in disease
complexes, by acting as aggravators or incidents
for attack by other micro-organisms and by
acting as vector of plant viruses.
Protected cultivation is an emerging
technology for cultivating vegetable crops. It is a
cultivation of different different crops under
controlled environmental conditions which
gives manifold increase in yield per unit area.
The major crops grown under protected
cultivation are Tomato, Brinjal, Capsicum,
Curcurbits, Cauliflower and cabbage. The root
knot nematodes, Meloidogyne spp. produce
galls on roots of many vegetables, pulses, some
fruit crops, tobacco and ornamental crops and
leads to severe yield loss. In severe infestation,
60-80% loss in yield was observed in crop
(Jonathan, 2000). Plant-parasitic nematodes
(PPNs) bring serious economic burden to
farmers worldwide, causing estimated crop
losses worth more than US $157 billion each
year

Management:
Deep summer ploughing – Twice in the
month of May and June. Effective against root
knot and cyst forming nematode
Antagonistic crop- Marigold, asparagus,
onion, garlic and mustard contain nematoxic
compounds.
Trap crops- castor and cowpea controls
spread of nematodes
Propagation through healthy planting
material- burrowing nematode is a classical
example of having spread from Kerela to
Madhya Pradesh., through infected banana
rhizomes
Physical methods- mulching of moist
with transparent polythene sheet for 3-6 week
in summer before sowing, reduces nematodes,
weeds, fungi and bacteria, and gives healthy
seedlings.
Organic matter- FYM, Alfafa leaves,
Neem seed coat, Rye straw, Rice straw, Sal saw
dust, Wheat straw, Baggas (press mud) and

General symptoms:
Stunted growth, chlorosis of leaves and wilting
of plants during day (Above ground) galls/knot
formation, cyst formation and lesions (Below
ground symptoms)
Plant parasitic nematodes (PPNs) are one of
the major threats to world agriculture, besides
insect, pests andpathogens. In India on an
average, a national loss of Rs. 21,068.73 million
has been estimated due to plant parasitic
nematodes (Sunanda and Vijaya Lakshmi,
2018). Phytonematodes incidence under
protected cultivation became severe and led to
complete crop losses because of the congenial
conditions provided by protected cultivation like
higher temperature, humidity, continuous
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Pachonia chlamydosporia it has to be covered
with mulch and optimum moisture of 25-30%
has to be maintained for a period of 15 days.
Spraying- The organic formulation
containing Pseudomonas fluorescens and
Trichoderma harzianum has to be sprayed on
the plants at regular intervals of 20 days at a
dosage of 5g/lit or 5ml/lit.
Soil application- Apply 100 g of neem
/pongamia/mahua cake or 250 g of
vermicompost enriched with Pseudomonas
fluorescens+
Trichoderma
harzianum+
Pachonia chlamydosporiaon 1 sq. m beds or
around the rhizosphere of the plants.

decomposed poultry litter
Oil seed cakes- Karanj cake, Neem cake,
Neem, Mahua cake, Mustard cake, Groundnut
cake, Castor, Linseed cake, Cotton cake.

Preparation of beds in the polyhouse


Before preparation of the beds in the polyhouse incorporate 20 tons of FYM/ acre
enriched
with
the
Pseudomonas
fluorescens+ Trichoderma harzianum+
Pachonia chlamydosporia (bio pesticides)
in the soil.
 Raised beds are to be prepared after
bringing the soil to fine tilth. Bed size can
be according to the requirement and the
type of crop grown
 Add recommended doses of fertilizers. Also
add
carbofuran
or
phorate
@
50g/sq.m+200g
neem/pongamia/mahua
cake enriched by biopesticides per sq.m
 Further incorporate biopesticide enriched
FYM @ 2 Kg/Sq.m or biopesticides
enriched vermicompost @ 500g/Sq. m in
top 18 cm of soil in the beds.
 Water the beds for 7-10 days for proper
decomposition of these organic materials
Process of enrichment of FYM/Neem/
Pongamia/ Mahua cake/ Vermicompost1 ton of farm yard manure Neem/Pongamia/
Mahua cake/vermicompost have to be enriched
by mixing with 2 kg of each of Pseudomonas
fluorescens+
Trichoderma
harzianum+
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33. HORTICULTURE

Seabuckthorn (HippopheaerhamnoidesL.):
The Golden Bush of Himalayas
Banoth Shiva*
Division of Fruits and Horticultural Technology,ICAR-IARI, New Delhi-110 012, India

fruit. Traditionally, the thorny bush was
considered a menacewith its dried twigs mainly
used for fencing fields. Local traditional healers
‘Amchi’, use certain partsof the plant in the
preparation of their herbal formulations.
Various studies conducted have shown
itsimmense importance because of its food,
forest,
fodder,
environment
protection,
medicinal, cosmeticand nutraceutical values.
Fruits of seabuckthorn are a rich source of

Seabuckthorn (HippopheaerhamnoidesL.) is
one of the most important under exploited fruit
of thehigh altitude cold arid zones of Himalayas
in India. The major natural growing areas
include Ladakhin the state of J & K, Lahaul Spiti in Himachal Pradesh, Gharwal in
Uttarakhand and also in limitedpatches in
Sikkim and Arunachal Pradesh. The plant bears
orange-yellow, small, soft, juicy, highly
acidicfruits which cannot be consumed as fresh
August, 2018

58

VOLUME NO.14, ISSUE NO.11

ISSN No.:2321-7405

20.75 per cent and acidity from 3.40 to 4.01 per
cent. Method for pulp extraction and storage
were studied. It has been observedthat pulp
recovery varies from 61.42 to 72.07 per cent
depending upon the method used for extraction
and stage of fruit maturity. Seabuckthorn
squash having 25% pulp, 48 - 50O Brix TSS and
1% acidityand nectar having 20% pulp, 15 O Brix
TSS and acidity have been standardised.
Seabuckthorn jamwas prepared in combination
with fruits like apple, mango, etc. Seabuckthorn
pickle has been verysuccessful at the cottage
industry level. It is prepared from semi ripe
fruits and preserved in vinegaror edible oils.
Production procedures for products viz.,
blended juice, sauce, chayavanprash have
alsobeen
standardised
where
maximum
nutritive value is retained despite storage and
processing. With thedevelopment of processing
technology for preparation of herbal beverages
from fruits of seabuckthronand subsequently
transfer of technology for commercial
production, has opened up the avenues forits
commercialization. Seabuckthron beverage is
perhaps the most sought after health drink in
IndianMarket and are available in the trade
name of “Leh Berry”, ”Power Berry”, “Siachen
Berry” “Multivit”etc. It has also been
recommended and used in the hospitals,
schools, Indian Railways, Airlines andsports,
besides its inclusion in the high altitude special
ration of Indian army. The commercializationof
the beverages has not only conserved the
natural plantation of seabuckthron, which
otherwise wasreducing, but has also improved
the economy of remote hilly regions of the
country. The technology hascreated demand for
fruits and pulp of seabuckthron which
ultimately are generating work opportunityfor
ladies and unemployed youth in harvesting of
fruits and processing of pulp. A large number
ofprimary pulping units have been established
by cooperative societies, non-government
organizationsand private entrepreneurs, which
are collecting fruits from farmers and after
pulping the fruits, pulpis sold to processing
industries for further value addition. Leaves and
seeds are other parts of the plantwhich are high
in demand for its use in tea manufacturing and
oil extraction, respectively.

vitamins and other organic acids andnutrients.
Major vitamins available in ripe fruits are
Vitamin C (600-1400 mg/100g), Vitamin E
(162-255mg/100g), Vitamin A (11 mg/100g),
Vitamin B1 (0.04 mg/100g), Vitamin B2 (0.56
mg/100g) and organicacids (2-4%). It possess
anti-oxidants which impends aging process and
memory loss, reduces high bloodfat content,
risk of coronary heart problems and angina,
improves
microcirculation
of
blood
capillariesand nourish skin and hair. It also
contains essential amino acids such as lysine
and microelementssuch as iron, cobalt,
selenium, molybdenum, etc. Oil content in sea
buckthorn seeds varies from 10-20% while the
fruit pulp contains 2-4%. Oil of seabuckthorn
contains several bioactive substances likeβcarotenoid (249 mg/100g), Vitamin E (203
mg/100g) and Vitamin K. The oil has immense
medicinalpotential as well. Sea buckthorn leaves
are nutritive fodder for cattle and sheep/goats,
as they are a richsource of protein (18-22%),
1.41-5.29% ether extract, 8.76-11.67 crude fiber,
6.7-8.16% total ash, 0.16-0.23 % total
phosphorous, 1,52-2.23% calcium, 10.028
mg/kg copper, 23.52 mg/kg zinc, 0.18 0.94 %
acidinsoluble acids, 8.19 mg/100g Vit ‘E’, 1.81 %
flavanoides and 495.7mg/kg iron and fat (4-5%)
and othermicronutrients for the animals besides
it has medicinal value. A product namely Herbal
Tea has beendeveloped by DRDO contains sea
buckthorn leaves as one of its major
constituents. The small sizedfruits are highly
perishable and cannot be consumed fresh due to
their highly acidic taste. It therefore,becomes
imperative to develop processing procedures in
order to ensure its scientific utilization
fordeveloping food products. Value addition
techniques for preparation of various products
have also beenstandardized.Seabuckthorn is a
non -climacteric fruit which ripen uniformly
over a very short period. Fruitmaturity can be
judged on the basis of fruit colour, total soluble
solids, acidity and days after full bloom.Sinkfloat method for judging maturity indices has
not proved to be an authentic method.
Averagefruit weight of ripe fruits varied from
126.33 mg to135.0 mg , content of juice from
61.42 to 72.07 percent, pH of fresh juice from
1.49 to 5.7, total soluble solids from 12.33 to
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34. SOIL SCIENCE

Applications of Magnetized Water in agriculture
Kharag Singh1* and Vijay Kant Singh1
Ph.D Research

Scholar,1Department

of Soil Science, College of Agriculture, G.B.P.U.A.T, Pantnagar

Introduction

to get through the magnetic field of certain
intensity with a certain flow rate, along with a
direction perpendicular to the magnetic field
lines. The physical and chemical merits of
magnetized water have a series of changes
which lead to special functions. Magnetic field
application on water had stimulatory effect with
respect to increase in seed germination because
the hydrogen bond in distilled water is highly
influenced by electrical and magnetic fields.
According to Lorenz force theory, polarization
of external electron of water molecules and ions
decreases the hydration of salt ions and colloids,
having a positive effect on salt solubility,
accelerated coagulation and salt crystallization.
In normal or non-MW, the water molecule
clusters comprising of many water molecules
are loosely attracted. This loose and chaotic
form of attraction predisposes the water to
toxins and pollutants to travel inside the water
molecule cluster. The large structure of these
water molecule clusters or presence of toxins
blocks clusters when they pass through the cell
membrane. The smaller size of these chaotic
clusterseffects

Electromagnetic fields (EMFs) have shown great
potentials in agriculture, medical, industrial and
environmental applications. EMFs can interact
with all living cells Because of the electrical
origin of the live and existence of all cells and
living creatures, so that can modulate their
functions. These modulations in appropriate
conditions can have useful outcomes such as
treatment or inducing the desire characteristics
in different compounds. Water is a crucial
source for life on the earth. Any living creature
needs water to hydrate every cell. Long term
and frequent droughts and competing water
demands in most parts of the world have caused
severe pressure on water resources. In addition,
high costs of irrigation in the most countries
and low good quality water availability are the
main problem for reducing agriculture
development. Therefore emerging of new
strategies to reduce consumption of water is of
significant importance. One of the new
strategies is magnetic water technology. Various
studies have revealed that magnetic treatment
of irrigation water can improve the productivity
of water. MWT has shown promising potential
in saving water resources that will be of
significant importance in near future. MWT has
shown various potentials in environmental and
agricultural applications. According to some
studies, MWT is a technique that achieves high
water use efficiency due to its effect on some
physical and chemical parameters of water and
soil. Some of these applications are therapeutic
effects of MW, preventing scale deposition,
improving irrigation water quality and crop
yield, scale elimination, soil improvement,
corrosion control and wastewater treatment.
The magnetized water is water which is
magnetized by using magnetic device as shown
in schematic Figure 1.This magnetic device for
water treatment was also funnel shaped with
small diameter. The normal distilled water was
passed three times via funnel which is allowed
August, 2018

Figure1.Magnetic device used to water magnetization

Uses of magnetize water
To irrigate plants a huge amount of normal
water is required. Magnetic treatment of water
restructures the water molecules into very small
clusters, each made up of six symmetrically
organized molecules. This tiny and uniform
cluster has hexagonal structure thus it can easily
enter the passageways in plant and animal cell
60
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applications of MW in agriculture is efficient
integrating of irrigation components, designing
suitable pumps compatible with technical and
field requirements of magnetic MWT systems.
To shed light on the exact mechanism of actions
of
MWT
in
exerting
physical
and
electrochemical effects conducting further
controlled laboratory and field studies are
necessary.

membranes. In addition, toxic agents cannot
enter the MW structure. These features make
MW a bio-friendly compound for plant and
animal cells. MW can be used to increase crop
yield, induce seed germination and benefit the
health of livestock. Studies have demonstrated
that MW for irrigation can improve water
productivity; thus, conserving water supplies for
the expected future global water scarcity.In
addition, MW is reportedly effective at
preventing and removing scale deposits in pipes
and water containing structures.
MWT has opened new research avenues in
agriculture.
Safety, compatibility and
simplicity, environmentally friendliness, low
operating cost and not proven harmful effects
are the main advantages of this technique.
Improvements of irrigation water quality and
quantity, crop yields and quality, soil
improvement, scale prevention/elimination in
water-using systems, and water saving are some
of the reported benefits of MWT in agriculture.
In addition, MW treatments have shown
beneficial effects on the germination of seeds,
plant growth and development, the ripening and
yield of field crops. The main challenge in

Conclusion
In this regard, few studies have been conducted
on the effects of magnetic treatment of
irrigation water on plant growth and crop and
water productivity. In addition, further field and
laboratory experiments are needed to overcome
the field challenges and to gain knowledge about
the mechanism of action of the MWT.
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INTRODUCTION



Pasteuria penetrans is an endospore-forming,
gram-positive,obligate parasitic bacterium of
the root knot nematodes(RKN), Meloidogyne
spp. RKN have a very broad host range,which
includes more than 2,000 plant species, and
most cultivatedcrops are attacked by at least one
species of Meloidogyne, this causes economic
losses of more than $50 billion per year. The
problem in the subtropics and tropics is
particularlysevere, and many developing
nations are seriously affected interms of both
food security and economics by RKN.




Developmental stages of Pasteuria penetrans.



Advantages of Pasteuria as a Nematicide




Pasteuria is highly infectious and lethal to
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nematode populations.
Pasteuria only attacks specific, targeted
nematodes. It does not harm other
organisms.
Pasteuria has a low production cost.
There are no contamination risks to soil or
the water table, and no toxic residues on the
crop. It has no known human exposure
risks.
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A, Mycelium of P. penetrans is
dichotomously branched (arrowhead).
B, A microcolony instage I in the
sporogenesis of P. penetrans
C, A terminal cell in stage II in the
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granules are deposited near plants or sowed
with seeds, after which spores are released
gradually through the biodegradation of the gel
matrix of the granules.

sporogenesis of P. penetrans.
D, A forespore in late stage II.
E, A forespore engulfed by the parasporium
in stage III.

COMMERCIAL PRODUCTS

ATTACHMENT OF SPORES ON CUTICLE OF
NEMATODE

Pasteuria penetrans, a parasitic soil microbe
that infects and kills nematodes, can meet the
need for such a product now that cost-effective
production methods are available. These
bacteria
attack
only
specific,
targeted
nematodes, and are highly durable, requiring no
special handling or storage conditions, unlike
many other biological control products. The
active component of Pasteuria is its endospore,
the most robust life-form known, resistant to
heat, drying, shearing and freezing.
Pasteuria
Bioscience,
Inc.
is
commercializing a revolutionary new technology
that allows the rapid and cost-effective agrowth
of multiple strains of Pasteuria penetrans in
traditional commercial fermentation tanks
using easily available growth media. This in
vitro production process will enable the launch
of a less expensive and more effective
nematicide, which will not only replace methyl
bromide and other chemicals, but will also
enable control of nematode problems for which
there currently are no safe or cost-effective
treatment
options.Pasteuria
Bioscience
currently has multiple strains of Pasteuria spp.
in cultivation for control of a variety of
nematode pests and an ongoing program of
research and development of new strains.
Fermentation scale-up to the pilot scale is
underway and the company is in active
discussions with several potential commercialscale fermentation partners. Initial product
launch is anticipated for 2009, pending EPA
registration and labeling.

Endospores of Pasteuria penetrans attached on
nematode cuticle

LIFE CYCLE
Once the Pasteuria spores are applied, they lie
dormant in the soil waiting for their nematode
prey. When a nematode passes by, the spores
attach to the nematode’s outer cuticle. Once the
nematode attacks a root and begins feeding, the
spore germinates, piercing the nematode’s
cuticle and reproducing within the nematode
tissue. The bacteria progress through several
growth stages inside the nematode’s body, and
eventually burst the nematode open to release
new
spores
into
the
soil. However,
concentrations of spores in the soil will decrease
over time due to water leaching. Additional
Pasteuria can be applied at any time to control
future nematode infestations, or on a seasonal
basis as a proactive nematode control measure.

SLOW RELEASE BIODEGRADABLE GRANULES OF
P.penetrans
Biocontrol particles for treating plants infested
with nematodes. The biocontrol particles are
granules consisting of spores of bacterial
nematicides which are contained in a
biodegradable gel matrix formulated for
controlled spore release. The bacterial spores
are obtained by growing bacteria in nematode
hosts which are in turn infesting plant roots.
The roots are comminuted and used to prepare
either dried or fresh inocula, which are then
encapsulated into gel beads. Included in the
method is a heat-treatment which kills the
nematodes while maintaining the viability of the
bacterial spores. To kill or inhibit the
reproduction of nematodes, the biocontrol
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Introduction

a traditional purple colour rice variety known as
‘Khao Kam’ by drilling a nano- sized hole
through the wall membrane of a rice cell in
order to insert a nitrogen atom and the nitrogen
atom is shot through the hole to stimulate
rearrangement of the rice’s DNA. The
traditional variety was known for its purple
stem,
leaves
and
grains.
By
using
nanotechnology scientists changed the colour of
the leaves and stems of ‘Khao Kam’ from purple
colour to green and the grain becomes whitish.
Carbon nanotubes and zinc oxide
nanoparticles were shows ability to penetrate
tomato plant root or seed tissues indicate that
new nutrient delivery systems can be developed
through exploiting the nanoscale porous
domains on plant surface (DeRosa et al., 2010).
To achieve this efficiently, investigations are
needed on the ways of penetration and
transport inside the whole plant, tissues and
cells.
Recently field experiments with Brassica
juncea plant shows that foliar sprays of goldnanoparticles positively affects the growth
profile such as plant height, stem diameter,
number of branches, numbers of pods and seed
yield etc. The present of gold particles in the leaf
tissues was confirmed through atomic
absorption
spectroscopy.
Application
of
nanoparticles also improved the redox status of
the treated plants (Arora et al., 2012)

The application of nanotechnology to the
agricultural sector was first addressed by
Department of Agriculture Roadmap (USA) in
the year 2003. Nanotechnology is a nanoscale
science which will have great potential in
providing novel and improved solutions to
many grand challenges facing agriculture and
society today and in the future. It helps address
agricultural chemicals run-off and alleviate the
environment consequence. Nanotechnology is
working with smallest possible particles which
raise hopes for improving agricultural
productivity through encountering problems
unsolved conventionally. Recently, plant
breeders have started using nanotechnology to
deliver the genes to specific site at cellular levels
and arrange the atom in the DNA of the same
organism to get expression of desired
characters, so this will save the time of breeder
for transferring the gene from the foreign
organism. In crop nutrient management efforts
will needed to increase the efficiency of applied
fertiliser with the help of nano clays, zeolites
and restoration of soil fertility by releasing fixed
nutrients. In new areas of agriculture sector
such as precision farming input requirement of
crops are diagnosed based on needs and
delivered in the required quantities in right time
at right place with the help of nanobiosensor
and satellite system.

Application of nanotechnology in precision farming

Achievement of nanotechnology in crop
improvement

Precision farming has been a long desired goal
to maximise output (i.e., crop yield) while
minimising input (i.e., fertilizers, pesticides,
herbicides
etc.)
through
monitoring
environment variable and applying targeted
action. Precision farming makes use of
computers, global satellite positioning systems,
and remote sensing devices to measure highly
localised environmental conditions thus,

Delivery of protein or codelivery of proteins and
DNA to plant cells has great biological
significance
towards
enhancing
genetic
transformation and gene targeting in plants
(Wu et al., 2011).Chiang Mai University’s
Nuclear Physics Laboratory (Thailand) has
developed a new white grained rice variety from
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physical infrastructure of micro-aggregates of
soil.
Fertilizers play a pivotal role in agricultural
production. In the past few decades, nutrientuse efficiencies of N, P and K fertilizers
remained constant as 30-35%, 18-20% and 3540%, respectively, leaving a major portion of
added fertilizers stay in the soil or enter into
aquatic system causing eutrophication (Ramesh
et al., 2015). Attempts are being are made to
synthesize nano-fertilizers in order to regulate
the release of nutrients depending on the
requirement of crops. A very few nanofertilizers
formulations have been synthesized in China,
Germany and USA and are being tested under
laboratory conditions. This process increases
the nutrient use efficiencies, besides preventing
environmental hazard. Carbon nanotubes are
nanomaterials widely used in biological
sciences. Carbon nanotubes carries extensive
surface area, they have potential to regulate the
moisture under constraints of irrigation or
drought conditions. The approaches included
nano polymer for seed hardening, nano sensor,
nano barcodes and use of nanomagnetic
particles for aerial seeding etc.

determining whether crops are growing at
maximum efficiency or precisely identifying the
nature and location of problems. Precision
farming can also help to reduce agricultural
waste and thus keep environmental pollution to
a minimum. Although not fully implemented
yet, tiny sensors and monitoring systems
enabled by nanotechnology will have a large
impact
on
future
precision
farming
methodologies.

Application of nanotechnology in diagnosis of plant
disease
Detection of exact stage such as stage of viral
DNA replication or the production of initial viral
protein is the key to the success of control of
diseases particularly viral diseases. Nano based
viral
diagnostics,
including
multiplexed
diagnostic kit development have taken
momentum in order to detect the exact strain of
virus and stage of application of some
therapeutic to stop the disease. Detection and
utilization of biomarkers that accurately
indicate disease stages is also a new research
field. Measuring differential protein production
in both healthy and diseased states leads to the
identification of the development of several
proteins during the infection cycle. These nano
based diagnostic kits not only increases the
speed of detection but also increase the power of
the detection (Pradip et al., 2017).
Many pesticides are available in market
based on nanotechnology are called nanocides.
The Germany based company BASF has applied
for patent on a pesticide formulation,
“Nanoparticles Comprising a Crop Protection
Agent” that involves an active ingredient whose
ideal particle size is between 10 to 150 nm. The
advances of nano formulation is that the
pesticide dissolves more easily in water, more
stable and the killing capacity of the chemical
(herbicide, insecticide and fungicide) is
optimized.

Application of nanotechnology to full fill fuels
demand
The design and development of new
nanocatalysts for the conversion of vegetable
oils into biobased fuels and biodegradable
solvents is already under scientific examination,
and could be greatly enhanced with the help of
nanotechnological abilities. This is based on the
concept that the organic fuels at nano scale
would be able to give greater energy with lesser
energy loss during conversion.

Application of nanotechnology to enhance fibre and
rubber products
Electrospinning
techniques
have
been
developed to produce nanofibres from cellulose
derived from scrap materials from current
techniques of spinning cotton (Frazer, 2004).
Carbon nanofibre fabrics generate electrical
charge from the motion of the wearer, possibly
leading to charging of small electronic devices.
Nanoclay composites mixed with rubber are also
used to create seal on the inside surface of tyres.
A light weight nanomaterial called aerogel,
which is composed of nano air bubbles in a

Application of nanotechnology in soil science
Water saving nanomembranes, along with
zeolites and hydrogels, there are other
applications of nanotechnology to soil science.
There are also new analytical techniques for
characterisation of soil properties. Notable
among these are nanoscale secondary ionmass
spectrometry and nano-microscopy to study
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precision water farming.

silica matrix, is being looked at for
incorporation into tyre treads or possibly
replacing rubber entirely in making tyres.
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Summery
Nanotechnology has shown its ability in
modifying the genetic constitution of the crop
plants thereby helping in further improvement.
Precision farming with the help of smart sensor,
will allow enhanced productivity in agriculture
by providing accurate information, thus helping
farmers to make better decisions. Diseases are
one of the major factors limiting the crop
productivity so detecting exact stage of diseases
will help in precise application of pesticide at
right time this will helps to reduce crop loss as
well as keep environment clean. The
conversation of agricultural materials into
valuable products will gives nanofuels which
will full fill future demand of world energy need.
Nanotechnology has found applications in
controlling release of nitrogen, characterisation
of soil minerals, studies of weathering of soil
minerals and soil development, micro
morphology of soils, nature of soil rhizosphere ,
nutrient ion transport ion transport in soil plant
system, emission of dusts and aerosols from
agricultural soil and their nature, zeoponics and
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Introduction

proportions in northern India, causing diseases
like leaf curl in muskmelon yellow vein mosaic
of cucumber and yellow vein mosaic in
pumpkin. The spread of WTGs in 1990 in
cucurbits coincided with sudden increase in
whitefly populations early in the cucurbit
growing season.

Cucurbits constitute an important group of
vegetable crops cultivated throughout India.
Due to their intense cultivation, diseases caused
by viruses have increased recently. In India
begomoviruses are major threat in cultivation of
cucurbits is affected by a large number of
viruses, including 21 Whitefly Transmitting
Geminiviruses (WTG). In the Indian subcontinent, yellow vein mosaic of pumpkin
caused by a WTG, has been known for over 60
years. The disease was mainly confined to
central-western India. In 1990, the WTGs
causing diseases in cucurbits spread in epidemic
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Symptomatology
The common symptoms of begomoviruses
include vein clearing, reduction in leaf size,
stunted growth, deformation of leaflets, inward
and outward curling and puckering of leaflets.
The virus infections affect the growth and yield
depending upon the time of infections. The
65
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development of virulent strains/isolates by
recombinant events and mutations under
selection pressure created by the deployment of
resistant genotypes of the hosts, acquisition of
satellite DNA molecules with the ability to
enhance virulence of the associated WTGs,
introduction of crops/genotypes susceptible to
the indigenous WTGs, changes in the cropping
system, appearance of B. tabaci biotypes with
greater ability to survive and transmit WTGs,
weather factors, and inadvertent movement of
infected planting material across the world.

yellow mosaic diseased plants of sponge gourd
were characterized by yellow spots appearing on
newly emerging leaves (Sohrab et al., 2003).

Begomovirus on cucurbits
During the last two decades, begomoviruses
have emerged as a severe constraint for
cultivation of cucurbits in India (Varma and
Malathi,
2003).
During
1950-1970s,
begomovirus disease in cucurbits was
considered to be negligible importance in India.
During this time, only pumpkin yellow vein
mosaic (PYVM) disease was known to occur in
central-western India. Since then, the diseases
caused by begomoviruses have been reported in
bitter gourd, chayote, cucumber, muskmelon,
pumpkin, snap melon, sponge gourd, pointed
gourd, bottle gourd, snap gourd, ash gourd
(Muniyappa et al., 2003 Raj et al., 2011).
Different begomoviruses infecting cucurbits
have been reported from different countries
such as Squash leaf curl and Squash mild leaf
curl virus (Brown et al., 2002) from USA,
Chayote yellow mosaic virus from Nigeria,
ToLCNDV from Thailand , Melon chlorotic leaf
curl virus from Guatemala (Brown et al., 2002).
Watermelon chlorotic curly stunt virus from
Sudan and Iran, Cucurbit leaf curl virus (Brown
et al., 2002), Cucurbit leaf crumple virus,
Squash leaf curl Yunnan virus from China
Squash leaf curl Philippines virus from
Philippines and Luffa yellow mosaic virus from
Vietnam. Melon chlorotic leaf curl virus
(MCLCuV) reported from Guatemala was highly
virulent in both melon and watermelon (Idris et
al., 2008). ToLCNDV was associated with
yellow leaf diseases of bottle gourd and
muskmelon in Thailand.
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Conclusion
Epidemics caused by the emergence and spread
of WTGs are a serious concern to sustainable
crop production, particularly in the tropics and
sub-tropics. Some of the WTG associated
disease problems have emerged due to the
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