ISSN No.:2321-7405

November,
VOLUME NO: ISSUE NO:
2021
18
02
60 pages
No. of Pages in this issue
Date of Posting: 10-11 at RMS, Jodhpur

Contents
1.

Editorial Board
Mukesh Vyas, Hon. Chief Editor
Dr. S. Ramesh Kumar, Asst. Professor, VIA, Pollachi,
Dr. B. L. Raghunandan, ARS, Anand,
Dr. N.M. Gohel, AAU, Anand
Raveen Purohit, Asst. Professor (Guest Faculty)
UGC NET (2018, 2019, 2019), JNVU, Jodhpur

2.

3.

Editorial Office
J. V. Publishing House
15, Gajendra Nagar, Near Old FCI Godown
Shobhawaton Ki Dhani, Pal Road, Jodhpur-5

4.

Website: www.readersshelf.com
Email: info@readersshelf.com, readersshelf@gmail.com
Typesetting: Ankita Arpita, Jodhpur
Printed by: Manish Kumar, Manak Offset,Jodhpur

5.
6.

Published by
Smt. Neeta Vyas

7.

For J.V. Publishing House,
Jodhpur
RNI No.: RAJENG/04/14700
ISSN No.:2321-7405
Disclaimer: The views expressed in Readers Shelf are those
of author (s) and not of J.V. Publishing House or the Editorial
Board. The Magazine is being published with the undertaking
that the information published are merely for reference. The
readers are informed authors, editors or the publishers do not
owe anyresponsibility for any damage or loss to any person
for the result of any action taken on the basis of this work. The
publishers shall feel obliged if the readers bring mistakes to
the notice of publishers.
Readers Shelf is posted through ordinary post and so our
responsibility ceases once the magazine is handed over to
the post office at Jodhpur.

8.

9.
10.
11.
12.
13.

Subscription Charges
Single Copy: Rs.50.00
Annual Subscription: Individual: Rs.500.00
Annual subscription: Institution: Rs. 900.00
© The articles published in Readers Shelf are subject to copy
right of the publisher. No part can be copied or reproduced
without the permission of the publisher.
VOLUME NO. 18, ISSUE NO.02

14.

3

Misophyll Conductance and Photosynthesis in
Plants
Afsanabanu Manik, Surekha S., Umesh Babu B.S.,
and Manjunath S. .........................................................4
Role of Proline in Abiotic Stress Tolerance
Surekha S., Manjunath S., Umesh Babu B.S., and
Afsanabanu Manik, ......................................................6
Institutional Support and International Promotion
of Essential Oil and Perfumery Products
Dharini Chittaragi .........................................................8
A Poor Man's QueetSesame ( Sesamum Indicum
l)
Aasif M., Pandidurai G. and Muruli N.V. ....................10
EL NIÑO: Impace on Indian Agriculture
Gaurav Chaturvedi and Moumita Chakraborty ..........12
Heat Shock Proteins and Their Role in High
Temperature
Surekha S., Afsanabanu Manik, Manjunath S and
Umesh Babu B.S. . ....................................................13
Biofortification in Horticultural Crops
Priya Byadagi and Shiva Sai Prasad .........................15
Production of Muskmelons and its
Phytochemicals Benefits
Pandidurai, G., Aasif, M.and Muruli N.V. ...................17
Miracle Fruit: A Sanative Fruit
Pooja Shree, S. and Divya Shree, N .........................19
Collection and Processing of Soil Samples
A. Premalatha and S. Saravanakumar ......................21
Agronomic Applications of Remote Sensing
Suvarna Dhabale, N.J. Chaudhari and V.B.Vaidya ...23
Paleolithic Diet and Degenerative Disease
Pooja Kolar ................................................................25
Ethnomedicinal and Traditional Uses of Drymaria
Coradata in North Eastern Himayalan Region of
India
Suman Tamang and Sangay Golay...........................27
Role of Entamopathogenic Viruses in
Horticulture
Satish B.R. and Ravi G.K. .........................................28

November, 2021

ISSN No.:2321-7405
15. Advances in Technologies for Smart Horticulture
in 21st Century
Samarth R Patel.........................................................31
16. Seed Priming: A New Method to Accelarate
Germination in Vegetable Crops
Manisha .....................................................................33
17. Pre-Harvest Factors Affecting the Post Harvest
Quality of Tree Spices
Dharini Chittaragi .......................................................35
18. Silicon Nutrition with Speical Reference to Rice
Crop
A.Premalatha and S. Saravanakumar .......................37
19. Hydroponics- Growing Plants under Soil-Less
Condition
Ritu Kumari Vashistha ...............................................38
20. Effective Microorganism Technology in Fruit
Crops
Priya Byadagi and Shiva Sai Prasad .........................41

1.

21. Auxin-Mediated Seed Development and its
Molecular Mechanisms
Afsanabanu Manik, Surekha S., Manjunath S and
Umesh Babu B.S. ......................................................43
22. Extension Strategy for Empowerment of Rural
Youth in Agriculture
Channappa, Vaijanatha and Veena Bushetti .............45
23. Role of KVKs in Agriculture
Peddi Naga Harsha Vardhan .....................................47
24. Marker Assisted Selection (MAS)
Varsha Kumari ...........................................................49
25. Apomixis: an Interesting Developmental
Phenomenon
Ratilal Chavadhari, S.S. Thorat and Anil Barad ........51
26. Geriatric Health Drinks
Suma H Budnimath, Bhuvaneshwari G and Ham,sa
R. ...............................................................................55

CROP PHYSIOLOGY

Mesophyll Conductance and Photosynthesis in Plants
Afsanabanu Manik1, Surekha S2, Umesh Babu B S3, and Manjunath S4
Ph.D. Research Scholar, 1 Department of Crop physiology & 2 Department of Crop physiology 3 Department of
Genetics & Plant Breeding, 4 Department of Seed science & technology UASR, Raichur, Karnataka-584104

Introduction
Photosynthesis is predominantly a
diffusive process. Diffusion of CO2 from
atmosphere to the carboxylation site in the
chloroplast is controlled mainly by the
conductances through stomata (gs) and
mesophyll tissue (gm).
Diffusion of CO2 from atmosphere to the
carboxylation site in the chloroplast is
controlled by the diffusive conductance's
through stomata and mesophyll tissue. While
stomatal opening determines stomatal
conductance, the regulation of mesophyll
conductance is debated. The thickness of the
mesophyll tissue and/or the carboxylation
efficiency is expected to govern difference in
mesophyll conductance.
Photosynthetic rate is very sensitive to
the CO2 level present inside the chloroplast,
in which photosynthesis takes place and CO2
is fixed. Indicates that higher chloroplastic
CO2 mechanism, increase photosynthesis due
to availability of substrate. After crossing the
stomatal barrier, CO2 has to diffuse across
the intercellular air space, cell walls,

plasmalema, cytoplasm and stroma. These
barriers collectively regulate CO2 transfer from
substomatal cavity to the carboxylation site and is
called as mesophyll conductance. This pathway of
internal CO2 transfer increase CO2 availability at
carboxylation site and increases photosynthetic
rate.
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Mesophyll Conductance and
Photosynthesis
Photosynthesis in plants limited only by the
two factors one is the stomatal conductance in
which entry of CO2 takes place through diffusion
process and another one is biochemical
conductance which convert light energy to
biochemical energy and finally fixed CO2 into
sugars. Between the biochemical processes CO2
and the stomatal supply of the substrate, the
conductance of CO2 through the mesophyll tissue
play an important role.
Thus, the diffusive CO2 conductance through
the mesophyll is referred to as mesophyll
conductance is also an important determinant of
carbon assimilation. In mesophyll conductance
there is transfer of CO2 from substomatal cavity
to the carboxylation site called as internal
VOLUME NO.18, ISSUE NO.02
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conductance which is having more limitation
than the stomatal conductance and its
decrease the CO2 concentration from the
atmosphere to the carboxylation site.
Strong
relationship
between
the
mesophyll thickness and photosynthetic rate
and the structure of the mesophyll cell affect
the photosynthesis by affecting the CO2 entry
in the leaf (Warren, 2008). Positive
relationship between stomatal conductance
and photosynthetic rate (Flexas et al., 2012).
The two major findings in the past
decades are as follows
1. Internal mesophyll conductance (Ci-Cc)
is not fixed and varies among the
species.
2. Internal conductance changes rapidly
according to environmental variables,
such as leaf temperature and CO2
concentration. Biochemical factors such
as carbonic anhydrase or aquaporins are
probably responsible for these rapid
changes (Warren, 2008).
Mesophyll
structure
affects
photosynthetic rate through affecting
diffusion of CO2 in the leaf there is strong
relationship between photosynthesis and
mesophyll
thickness.
The
important
environmental component driving the
transpiration is vapour pressure difference
between leaf and the atmosphere is at least
thousand times higher than the gradient
difference of CO2 driving the CO2 inside leaf
from the atmosphere.
CO2 inside the leaf depend on stomatal
conductance (gs) and mesophyll conductance
(gm) in other words supply and demand. To
increase the diffusion of CO2 per mole of
water transpired, by enhancing gm which
now can create a great diffusive gradient for
CO2 is the only strategy that can increase
WUE of crop having relevance in improving
growth rates.
CO2 diffusion through stomata to the
carboxylation site of photosynthetic cells also
regulates photosynthetic rate. Many studies
reported a positive relationship between
photosynthetic
rate
and
stomatal
conductance (gs) (Flexas et al., 2012).

Variability in Mesophyll Conductance
There are many studies which demonstrates
that improving gm will result in more
photosynthetic rates, the available data on gm to
this point has focused mainly on cross-species
comparisons and less attention has been given to
intraspecific comparisons where genetic variation
in gm, should it exist, would provide both the
genetic material and a guide to select for a
reduced diffusional limitation.
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Genetic diversity in gm exists both within
and across crop species.

seed
plants
Barley
and
Rice
Rice
inbred
lines
wheat

Variability in
gm (µmol m-2
sec-1)
gm varies at least
24-fold
Approximately
30% variation
60% variation
two fold variation

References
Tomas et al.,
2013
Adachi et al.,
2013; Barbour et
al., 2010
Gu et al., 2012
Barbour et al.,
2016

The Significance of Mesophyll
Conductance
 Mesophyll conductance is a major factor
in photosynthesis. Photosynthesis is
predominantly a diffusive process.
Diffusive conductance for CO2 transfer
between atmosphere and carboxylation
site in the chloroplast are governed by
stomata and mesophyll factors. Since
stomatal
conductance
links
CO2
diffusion and transpiration enhancing
mesophyll conductance has great
significance in improving water use
efficiency of plants.
 Leaf thickness and hence the mesophyll
diffusive characteristics plays a pivotal
role in dislinking CO2 and H2O vapour
diffusions.
 Mesophyll and stomatal conductance's
are in series and hence the smaller
conductance would determine CO2
assimilation.
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Role of Proline in Abiotic Stress Tolerance
Surekha S1, Manjunath S2, Umesh Babu B S3, and Afsanabanu Manik1
Ph.D. Research Scholar, 1 Department of Crop physiology, 2 Department of Seed science & technology & 3
Department of Genetics & Plant Breeding, UAS, Raichur, Karnataka-584104

Introduction
During various types of abiotic and biotic
stresses plants will be affected more. During
stress conditions, plants accumulate different
osmolytes, such as proline betaine, glycine
betaine, glycerol, mannitol, sorbitol etc.
Plants use these osmolytes to cope up
with the stress conditions by employing
different mechanisms such as change in cell
osmotic pressure, contribution in reactive
oxygen
species
(ROS)
detoxification,
assurance of membrane respectability and
adjustment of compounds or proteins.
Among them, the aggregation of proline
upon various abiotic stresses are all around
seen in an enormous number of various
creatures comprising protozoa, eubacteria,
marine invertebrates and algae as well as in
most plant species.
Proline is a proteinogenic amino acid
with an exceptional conformational rigidity
and is essential for primary metabolism.
Dramatic accumulation of proline is a
common physiological response in plants

exposed to various abiotic stresses. Accumulation
of proline could be due to de novo synthesis,
decreased degradation, lower utilization, or
hydrolysis of proteins. Proline can act as a
signaling molecule to modulate mitochondrial
functions, influence cell proliferation or cell
death and trigger specific gene expression which
can be essential for plant recovery from stress.
Compartmentalization
of
Proline
Metabolism in Plants: In plants, proline is
synthesized mainly from glutamate, which is
reduced to glutamate-semialdehyde (GSA) by the
pyrroline-5-carboxylate
synthetase
(P5CS)
enzyme, and spontaneously converted to
pyrroline-5-carboxylate. P5C reductase (P5CR)
further reduces the P5C intermediate to proline.
In most plant species, P5CS is encoded by two
genes and P5CR is encoded by one. Proline
catabolism occurs in mitochondria via the
sequential action of proline dehydrogenase or
proline oxidase (PDH or POX) producing P5C
from proline, and P5C dehydrogenase (P5CDH),
which converts P5C to glutamate. As an
alternative pathway, proline can be synthesized
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from ornithine, which is transaminated first
by ornithine-delta-aminotransferase (OAT)
producing GSA and P5C, which is then
converted to proline.
Biosynthesis of Proline: In plants,
proline is synthesized by either of two
pathways:1. Anabolic pathway
2. Catabolic pathway
Glutamate
Pathway:
Glutamate
converts into proline in this pathway. It is a
two-step pathway and is thought to be the
most important biochemical route under
physiological conditions. The synthesis of
proline from glutamate was initially
characterized in bacteria and found to be
similar in a wide range of prokaryotic and
eukaryotic organisms.
Ornithine Pathway: The deamination
of ornithine leads to proline in this
pathway.This pathway is about to occur
mainly under supra-optimal nitrogen
conditions.The glutamate and ornithine
pathways may contribute to proline
accumulation under stress conditions in the
higher plants.

Different Methods of Proline
Determination
 Isatin Paper Assay
 Colorimetric Assay
 High
Performance
Chromatography



2.

3.

Liquid

Transporters
of
Proline:
An
extensive intracellular proline transport
occurs between the cytosol, chloroplasts,
and mitochondria as implied by
compartmentalization of proline metabolism.
Plant amino acid transporters are
classified into two super families:


1.

4.

The amino acid proline transporter
family (ATF)
The amino acid polyamine choline
(APC) transporters

 Source of energy
Osmotic Adjustment and Protection:
Osmotic stress is either directly because of
salinization or indirectly because of water
loss. The resulting osmotic stress may cause
stomatal closure, reduced photosynthesis
rate, and growth inhibition. As a
consequence, the cellular water potential
progressively decreases and preserves water
in the cell thus maintaining turgor pressure
high enough to sustain growth.
Reactive Oxygen Species Scavenging:
Oxidative stress occurs when formation of
ROS exceeds their scavenging potential.
Plants have developed various protective
mechanisms to eliminate or reduce the
deleterious effects of ROS through
antioxidant enzymes such as superoxide
dismutase (SOD), catalase (CAT), ascorbate
peroxidase (APX), glutathione reductase
(GR), and non-enzymatic antioxidants
(ascorbate, glutathione, and tocopherol), etc
Redox Buffer for Reductants: An
enhanced proline synthesis under abiotic
stress may be mechanism to maintain redox
potential. During stress conditions, the rate
of the Calvin cycle is diminished, which
prevents oxidation of NADPH and
restoration of NADP+. Proline biosynthesis is
a reductive pathway, and requires NADPH
for the reduction of glutamate to P5C and
P5C to proline, and generates NADP+ that
can be used further as electron acceptor.
Source of Energy: Rapid oxidation of
proline appears to be excellent means of
storing energy since the oxidation of one
molecule of proline can yield 30 ATP
equivalents. In mitochondria, proline has
distinct protective functions. After stress,
proline pools supply a reducing potential for
mitochondria through the oxidation of
proline by PDH and P5CDH, provide
electrons for the respiratory chain and
therefore contribute to energy supply for
resumed growth.

Role of Proline in Abiotic Stress
Tolerance
 Osmotic adjustment and protection

Reactive oxygen species scavenging

Redox buffer for reductants
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HORTICULTURE: AROMATIC CROPS

Institutional Support and International Promotion of
Essential Oil and Perfumery Products
Dharini Chittaragi
Ph.D Scholar, Dept. of Spices and Plantation crops,HC and RI, TNAU, Coimbatore

Essential oil‟s are chemical compounds
with an odoriferous nature obtained from
herbs, flowers,woods by steam distillation,
Expression , Fat absorption and solvent
extraction. World's total production of
essential oils – 100k to 110k tons - India
(rank 3 - 16-17%). In terms of value 2 – 21 to
22 percent (mint revolution in North India).
India produces about 16,000 -18,000 t. of
E.oil, which is 20-25% of world production.
Largest producer of Mints and Basils. The
turnover of all perfumes in India is about
Rs.3000 million anually. E.oil‟s are usually
present in the aerial parts of plants such as
flowers, fruits, leaves and sometimes in wood
(sandalwood). Oils from Aromatic plants
used
in
Perfumery,
Cosmetics
and
Pharmaceutical industries. Oils obtained
from spices and condiments are used as
flavouring agents. They are highly volatile in
nature, Insoluble in water, but soluble in
organic solvents. Aroma therapy is a form
alternative medicine by using aromatic oils.

Perfumery
Perfume is thousands of years old. Word
-Perfume-Latin –Per fume –through smoke.
A mixture of fragrant essential oils and
aroma compounds, fixatives, and solvents
used to give the human body,objects,and
living spaces a pleasant smell.
Plant Sources; Bark, Flowers, Fruits,
Leaves and twigs, Resin, Roots, rhizomes,
bulbs, seeds, wood.
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World’s Top 20 Most Used E.Oil’s
Orange, Cedarwood (Chinese), Lavandin,
Sassafras (Chinese), Camphor, Coriander,
Grapefruit, Patchouli, Sassafras(Brazil), Lime
distilled(Brazil),
Spearmint,
Cornmint,
EucalyptusCineole-type, Citronella, Peppermint,
Lemon, Eucalyptus citronella type, Clove leaf,
Cedarwood (US), Litsea cubeba
Utilization of Aromatic Plant after
Extraction
Fragranting Environment : Dhoopbatti ,
Havan Samagri, Colouring agent -Turmeric
,Paprika/Capsicum ,Saffron ,Red Sandalwood ,
Face Packs, Handicrafts -Hat ,Slipper ,Rope
,Wood colour polish ,Fuel, Field distillation Unit,
Steam distillation
Importance of Essential Oil Industry in
India
 The use of aromatic plants and their
products is as old as our history that
distillation of rose flowers mentioned in
Charaka and Sushritha Samhitas (1000
B.C.)
 Aromatic plants and it‟s products play a
major role in day to day life – Perfume
and Perfumed products.
 India has varied climatic conditions and
different soil types, hence it is possible to
grow all type of essential oil bearing
plants.
 Even though more than 1000 Indian
plants
were
having
Odoriferous
materials, only some are being cultivated
8
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Classification
Based on the usage E.oil‟s are classified
as follows
 Major oils- Large Quantity, Low
Price, 10 Oils, 80% Trade
 Minor oils- Small Quantity, High
Price, 150 Oils, 20% Trade
Quality Control
 The vast majority of oils are
produced for the perfume industry,
thus they are only interested in their
aromatic qualities.
 High pressure, High temperatures,
and the use of chemical solvents are
used in the distillation process to
produce greater quantities of oil at a
faster rate.
 To many these oils smell exquisite
but lack true therapeutic properties.
 Many of the important chemical
constituents necessary to produce
therapeutic results are either flashed
off with the high heat or do not have
enough time to be released for the
plant material.
Testing of Essential Oils: Following
are the testing methods for Essential Oils:
 Colour & Appearance
 Odour
 Refractive Index
 Specific Gravity
 Optical rotation
 Total Alcohols
 Total Ester
Grading Catagories:
1. Category A +: Certified NOP organic
E.oil: This includes production of oil‟s
from costly planting material under the
NOP grade standards.
2. Category
A:
Therapeutic
grade
essential oils: Oil is produced from
organic crop.It is mainly produced for
therapeutic use .They are pure in nature
and undergo certification.
3. Category B: Food grade essential oils:
They contain pesticides, fertilizers,
synthetic extenders (carrier oil) –they
bring down cost of production dilute the
potency of oil.
VOLUME NO. 18, ISSUE NO.02

4.

Category C: Perfume grade essential oils:
They also contain similar ingrediants as B. In
addition solvents are also included which
increases the yield, but decreases the
effectiveness of oil.

Research Institutes
 Council for Scientific and Industrial
Research –CSIR.
 Regional labrotaries :
 RRL –Jammu
 Central
Drug
Research
Institute,
Lucknow.
 CIMAP, Lucknow.
 Central Council for Research in
Ayurveda and Siddha –CCRAS.
 KAU-Aromatic and Medicinal Plant
Research Center, Ernakulam, Kerala.
 National Horticultural Research and
Development
Foundation
,Nasik,
Maharashtra
Role of Research Institutes
 To pursue developmental, promotional
and related work on cultivation,
production, processing, utilisation and
marketing of medicinal and aromatic
plants with specific reference to their
practical application and utility
 To cultivate medicinal and aromatic
plants, either in its own farms or through
other agencies, and to process wherever
necessary, the plant materials for
obtaining their end products
 To carry out, in collaboration with other
agencies, introduction, accimilatisation
of exotic-species and also production of
authentic high-yielding seeds, leaves and
other propogating materials of medicinal
and aromatic plnats of economic
importance;
 To encourage cultivation of medicinal
and aromatic plants in suitable regions
of the country
Constraints
 There is reduction in growth rate of
these plants;
 Due to inefficient organization,
 Lack of research ,
 Exploitation of natural resources ,

9
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Inferior methods of production ,
Malpractices,
Adulterations,
Lack of E.oil Manufacture centers

Future Prospectus
 The demand is increasing now a
days,as E.oil‟s are used in every
industries.
 They are also used in Ayurveda
system
of
medicine
for
Aromatherapy.
 Improved technologies help to
identify
useful
compounds
anticancerous.
 The intrest in aromatics for their
theapeutic value is also increasing

4.




due to scare of side effects of synthetic
drugs.
Essential
oil‟s
are
potential
economically-fetch higher price in
market.
The growing and processing is labour
intensive hence generates employment.
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AGRICULTURE SCIENCE

A Poor Man’s Queen - Sesame (Sesamum indicum l.)
Aasif M 1, Pandidurai G 2, and Muruli N V 3
1

Department of Agronomy,

2, 3

Department of Food Science and Nutrition, Research scholars, Tamil Nadu
Agricultural University

Sesame (Sesamum indicum L.) is the
oldest indigenous oilseed crop, with longest
history of cultivation in India. Sesame or
gingelli is commonly known as til (Hindi,
Punjabi, Assamese, Bengali, Marathi), tal
(Gujarati),
nuvvulu,
manchi
nuvvulu
(Telugu), ellu (Tamil, Malayalam, Kannada),
tila/pitratarpana (Sanskrit) and rasi (Odia)
in different parts of India. Sesame (Sesamum
indicum L.) comes under the family
Pedaliaceae is grown worldwide mainly for
its seed and oil. Oilseeds have a vital role in
the
human
nutrition
following
the
carbohydrates and proteins.
It ranks fourth as an important oilseed
crop next to peanut, rapeseed and mustard.
In present day agriculture, sesame was
mainly grown in Asia, Africa, East and
Central America. It is cultivated mainly for
the purpose of human consumption and has
been grown for many years. The sesame
seeds have oil content of 46 – 64% which is
the highest among the various oilseed crops
and it also have protein content of 25%. The
seeds
exhibit
both
nutritive
and
pharmaceutical properties because of the
November, 2021

higher amount of fat, proteins, carbohydrates,
fiber and essential minerals present in it
furthermore, it was commonly known as “poor
man‟s substitute for ghee”.
The naturally present antioxidants viz.,
sesamin, sesamolin and sesamol enhance the
stability of the sesame oil. In worldwide
production, 70% of the sesame is processed into
oil and meal and the rest is utilized in the food
and confectionary industries. Sesame oil has
excellent medicinal properties such as reducing
the cholesterol level and it also prevents cancer.
It has greater health benefits than the other
oilseed crops and therefore it is recognized as
“Queen of Oilseeds”.

Medicinal Benefits of Sesame
Good Source of Fiber
Three tablespoons (30 grams) of unhulled
sesame seeds provide 3.5 grams of fiber, which is
12% of the Reference Daily Intake (RDI).Fiber is
well known for supporting digestive health.
Additionally, growing evidence suggests that fiber
may play a role in reducing your risk of heart
disease, certain cancers, obesity, and type 2
diabetes.
10
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Lowers Cholesterol and Triglycerides
Regularly eating sesame seeds may help
decrease high cholesterol and triglycerides
are risk factors for heart disease. Sesame
seeds consist of 15% saturated fat, 41%
polyunsaturated
fat,
and
39%
monounsaturated fat. By consuming more
polyunsaturated and monounsaturated fat
relative to saturated fat may help lower
cholesterol and reduce heart disease risk.
Sesame seeds contain two types of plant
compounds lignans and phytosterols may
also have cholesterol-lowering effects.
Nutritious Source of Plant Protein
Sesame seeds supply 5 grams of protein
per 30-gram. The hulling and roasting
processes reduce oxalates and phytates
compounds that hamper your digestion and
absorption of protein. Protein is essential for
your health, as it helps build everything from
muscles to hormones.On the other hand,
sesame seeds are high in methionine and
cysteine, two amino acids that legumes don‟t
provide in large amounts.
Helps Lower Blood Pressure
High blood pressure is a major risk
factor for heart disease and stroke. Sesame
seeds are high in magnesium, which may
help lower blood pressure. Additionally,
lignans, vitamin E, and other antioxidants
in sesame seeds may help prevent plaque
buildup in your arteries, potentially
maintaining healthy blood pressure.
Reduce Inflammation
Sesame seeds may fight inflammation.
Long-term, low-level inflammation may play
a role in many chronic conditions, including
obesity and cancer, as well as heart and
kidney disease. When people with kidney
disease ate 6 grams of sesame seeds daily for
3 months, their inflammatory markers
dropped 51‒79%.
Good Source of B Vitamins
Sesame seeds are a good source of
certain B vitamins, which are distributed
both in the hull and seed. Removing the hull
may either concentrate or remove some of
the B vitamins. B vitamins are essential for
many bodily processes, including proper cell

VOLUME NO. 18, ISSUE NO.02

function and metabolism.
Blood Sugar Control
Sesame seeds are low in carbs while high in
protein and healthy fats all of which may support
blood sugar control. Additionally, these seeds
contain pinoresinol, a compound that may help
regulate blood sugar by inhibiting the action of
the digestive enzyme maltase. Maltase breaks
down the sugar maltose, which is used as a
sweetener for some food products. It‟s also
produced in your gut from the digestion of
starchy foods like bread and pasta.
Rich in Antioxidants
The lignans in sesame seeds function as
antioxidants, which help fight oxidative stress a
chemical reaction that may damage your cells
and increase your risk of many chronic diseases.
Additionally, sesame seeds contain a form of
vitamin E called gamma-tocopherol, an
antioxidant that may be especially protective
against heart disease.
Support Immune System
Sesame seeds are a good source of several
nutrients crucial for your immune system,
including zinc, selenium, copper, iron, vitamin
B6, and vitamin E. For example, our body needs
zinc to develop and activate certain white blood
cells that recognize and attack invading microbes.
Keep in mind that even mild to moderate zinc
deficiency can impair immune system activity.
Sesame seeds supply about 20% of the RDI for
zinc.
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Introduction
"El Niño" is a Spanish word, meaning –
“Child Christ”. El Niño events start around
December near Christmas and refer to a
large-scale
ocean-atmosphere
climate
interaction associated with the episodic
warming in sea surface temperatures (SST)
across the central and east-central Equatorial
Pacific whereas La Niña is also a Spanish
word, meaning – “a little girl” which is an
opposite event of El Niño and is termed as
the episodic cooling of ocean SST in the
central and east-central equatorial pacific.
The fluctuations in SST during El Niño and
La Niña events are associated with large
fluctuations in air pressure which is termed
as Southern Oscillation. The annual
discrepancy of Indian summer monsoon
rainfall (ISMR) has certain connections to
the disparity of Sea Surface Temperatures
(SST) over the Indian Oceans and equatorial
Pacific.
The El Niño warm current replaces the
cold Humboldt or the Peruvian current
flowing on the western margins of South
America- Peru coast. It is generally a reversal
in the pressure conditions of the Indian and
Pacific Ocean. Whenever this warm El Niño
Current appears in the Pacific Ocean, the
amount of rainfall in this area is usually high,
a flood-like condition. While the eastern
margins of Australia and Indonesia record
drought-like conditions. A weak monsoon is
experienced due to the incidence of such
consequences in the Pacific Ocean resulting
in crop failure along with drought in the
countries
experiencing
monsoon
and
condition of flood in the western side of
North and South America continent.
El Niño effect on agriculture and
food grains production
The farmers are still depended on the
unpredictable monsoon winds. More the
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amount of rainfall higher will be the yield of crop
while uncertain monsoon imply poor measure of
crops produced leading to the ultimate suffering
of the country's economy. Despite of the
technological progress in the field of agriculture,
Indian farmers are to a great extent still
dependent on the monsoon. In the first week of
the June the monsoon winds strike India‟s
western coast that generates enormous amount of
rainfall in this zone. If there are variations in the
monsoon, that will affect Indian agriculture,
people and society. It will also affect rural and
urban lives.
In India, rain-fed region ranges for 60 % of
the net sown area. To encounter the call for
industrial manufacture of goods and services,
good agriculture growth is a requisite element
since a drop down of 1% in rainfall results in the
fall of 0.35% of the country‟s Gross Domestic
Product. A high yield of crop guarantees an
increased provision of agro-material that
function as raw material of the manufacturing
units since a minimum of 30% Indian
manufacturing industries relies on agriculture.
The El Niño effect that was recorded in 1997 and
2009 shows that various parts of India suffered
drought-like conditions.
Whenever a region of high pressure forms
above the surface of Pacific Ocean and low
pressure above Indian Ocean, the pressure is
oppositely linked to rainfall indicating a low
pressure over the subcontinent of India in the
months of winter and probability of good
monsoon rain. When this state of pressure
condition is reversed, the winds become
unpredictable and inconsistent, bringing about
drought conditions in the subcontinent of India.
The characterization of ENSO (El Niño
Southern Oscillation) events and their impacts on
agriculture is difficult to establish because there
are several other factors also which have a great
influence on crop production and El Niño is just
one of them. Furthermore, the impact of El
Niño‟s on crop conditions and development is

12

VOLUME NO.18, ISSUE NO.02

ISSN No.:2321-7405

dependent on the sensitivity of the
phenological phase of crops during the peak
period of influence of the event, since the
flowering and grain filling phases of cereal
crops are highly sensitive to water stress. El
Niño conditions mostly coincide with a
period of weak monsoon and rising
temperatures in India and thus the
probability of drought occurrence surges in
the course of El Niño events that could be
disturbing for Indian crop production and
water supply. Furthermore, El Niño resulting
in deficit rainfall tends to lower the summer
crops production such as rice, sugarcane,
cotton and oilseeds and therefore the
outcome might be seen in form of high
inflation rates and lower GDP due to high
contribution of agriculture sector in the
Indian economy.

Conclusion
It is clear that most of the El Niño years
have either led to below normal rainfall or
droughts and hence it is obvious that El Niño
phenomena adversely affects the monsoon
rain with few exceptions. However, El Niño is
just one of the numerous factors that have an
impact on monsoon rainfall and the absence
of an El Niño does not necessarily mean good

6.

rainfall. Moreover, the sensitivity of crops to El
Niño and La Niña events is not uniform for all the
regions and more rigorous study needs to be
conducted to understand its mechanism in a
better way. In addition to this, another major
challenge for Indian climatologists is to forecast
an El Niño and La Niña episodes well in advance.
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Introduction
High temperature stress is a major
environmental stress that limits plant
growth, metabolism, and productivity
worldwide. High temperature is now a major
concern for crop production and approaches
for sustaining high yields of crop plants
under high temperature stress are important
agricultural goals. Plants possess a number
of adaptive, avoidance, or acclimation
mechanisms to cope with high temperature
situations. Heat stress usually effects in
protein dysfunction by improper folding of
its linear peptide chains to non-native
VOLUME NO. 18, ISSUE NO.02

3

proteins leading to unfavourable interactions and
subsequent protein aggregations.
The
stress-induced
accumulation
of
aggregated and mis-folded proteins is irreversible
and deleterious to the cell functioning. To
balance the homeostasis of cellular proteins
under heat stress, plant cell upregulates several
heat inducible genes, commonly referred as “Heat
Shock Genes” (HSGs), which encode Hsps that
makes plants survival under high temperature.
Heat shock proteins (Hsps) are class of molecular
chaperones that play an essential role in
preserving cellular functions under stressful
conditions. Hsps and heat shock transcription
13
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factors play a crucial role in heat stress
tolerance during flowering and grain filling
stages.
Under heat stress, the proteins gets
accumulated and induced at elevated
temperatures in different crops and those
proteins are said to be a Hsps. The plant
induces expression of Hsp‟s and other
defensive genes. This happens due to the
presence of conserved heat shock elements
(HSEs) in the promoter region of gene, which
triggers transcription of Hsp genes in
response to heat.
Direct and indirect injurie at very high or
moderately high temperature
1. Severe cellular injury and even cell death
and
2. Direct injuries and indirect injuries such
as
a. Protein
denaturation
and
aggregation
b. Increased fluidity of membrane
lipids
c. Enzymes inactivation
d. Inhibition of protein synthesis and
degradation
e. Loss of membrane integrity

Plant Response to Heat Stress:
1. Growth: Among the growth stages of
plant the germination is affected first of
all. The major impacts caused by heat
stress documented in various cultivated
plant species are reduced germination
percentage, plant emergence, abnormal
seedlings, poor seedling vigor, reduced
radicle and plumule growth of geminated
seedlings, it causes loss of cell water
content for which the cell size and
ultimately the growth is reduced.
Photosynthesis
Photosynthesis is one of the most heat
sensitive physiological processes in
plants. High temperature has a greater
influence on the photosynthetic capacity
of plants especially of C3 plants than C4
plants.
In
chloroplast,
carbon
metabolism of the stroma and
photochemical reactions in thylakoid
lamellae are considered as the primary
sites of injury at HTs ,Thylakoid
membrane is highly susceptible to HT.
November, 2021

High temperature also greatly affects starch
and sucrose synthesis, by reduced activity of
sucrose phosphate synthase, ADP-glucose
pyrophosphorylase, and invertase. Heat
imposes negative impacts on leaf of plant like
reduced leaf water potential, reduced leaf
area and pre-mature leaf senescence which
have
negative
impacts
on
total
photosynthesis performance of plant. Under
prolonged
heat
stress
depletion
of
carbohydrate reserves and plant starvation
are also observed.
2. Reproductive Development: Although all
plant tissues are susceptible to heat stress at
almost all the growth and developmental
stages, the reproductive tissues are the most
sensitive, and a few degrees elevation in
temperature during flowering time can result
in the loss of entire grain crop cycles . During
reproduction, a short period of heat stress
can cause significant decrease in floral buds
and flowers abortion although great
variations in sensitivity within and among
plant species and variety exist.
3. Yield: Elevated temperatures are raising
apprehension regarding crop productivity
and food security Its affect is so terrible that
even a small (1.5°C) increase in temperature
have significant negative effects on crop
yields. Loss of productivity in heat stress is
chiefly related to decreased assimilatory
capacity which is due to reduced
photosynthesis
by
altered membrane
stability
and
enhanced
maintenance
respiration cost, reduction in radiation use
efficiency.
Understanding abiotic stress adaptations in
plants is considered more challenging owing to
polygenic nature of the trait. Heat stress, being
the major component of this complexity drags
attention of researchers since long. Important
molecules underlying heat stress tolerance
identified are Hsps and Hsfs, showing chaperon
activity on various proteins. Role of Hsps and
Hsfs as functional candidates in heat stress
tolerance,
structural
and
functional
characterization of Hsps/Hsfs established, their
wide applicability in crop plants is still lagging
due to unavailability of genetic and genomic
resources.
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Introduction
What is Biofortification?
Biofortification is the process of adding
nutritional value to the crop. It refers to
nutrient enrichment of crops to address the
negative economic and health consequences
of vitamin and mineral deficiencies in
humans.
Nee for Biofortification
Vitamin A deficiency (VAD) is dominant
in many developing nations and is the main
cause of deaths in these nations. VAD leads
to the >600,000 deaths among women and
children across the globe every year
specifically affecting the kids <5 years of age
group. According to the Government of
India, the statistics provided to the World
Health Organization (WHO), 62% of all
preschool-age kids are suffering from VAD.
Similarly, iron (Fe), zinc (Zn), and selenium
(Se) are important micronutrients and their
lack or deficiency in food and fruit crops is a
serious issues related to the public health,
especially in developing countries. Various
techniques involved in the bio fortification of
food and fruit crops
Methods of Biofortification
 Agronomic bio fortification
 Conventional plant breeding
 Genetic engineering
Agronomic
BiofortificationApplication of fertilizers to increase the

VOLUME NO. 18, ISSUE NO.02

micronutrients in edible parts. The degree of
success in agronomic biofortification is
proportional to the mobility of mineral element
in the soil as well as in the plant. Most suitable
micronutrients for agronomic biofortification is
Zinc, (foliar applications of Znso4), Iodine (Soil
application of iodide or iodate), Selenium (as
selenate). The application of inorganic Se
fertilizers resulted in over 10-fold increase in Se
concentrations.
Conventional Plant Breeding- Recent
progress in conventional plant breeding has given
emphasis on fortification of important vitamins,
antioxidants and micronutrients. The potential to
increase the micronutrient density of staple foods
by conventional breeding requires adequate
genetic variation in concentrations of β-carotene,
other functional carotenoids, iron, zinc, and other
minerals exists among cultivars, making selection
of nutritionally appropriate breeding materials
possible. Steps in biofortification by conventional
plant breeding are: Discovery (Identify target
populations, Set nutrient target levels, Screen
germplasm and gene), Development (Breed
biofortified crops, Test performance of new crop
varieties, Measure nutrient retention in
crops/food, Evaluate nutrient absorption and
impact) Dissemination (Develop strategies to
disseminate seeds, Promote marketing &
consumption of biofortified food), Outcomes
(Improve nutritional status of target populations)
Genetic Engineering- The absence of
genetic variation among the genotypes for the
character/trait or the non amenabality of a crop
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for conventional plant breeding (because of
absence of sexuality; for example, banana)
will hinder biofortification process. Under
such circumstance, the genetic engineering
offers a valid alternative to enhance
micronutrient concentration in tissues of the
edible crop and their bioavailabality. Key
features
of
selected
transgenes
for
biofortification
includes
redistributing
micronutrients between tissues, accelerating
the biochemical pathways in edible tissues,
or even the recreation of selected pathways.
One of the first biofortified crops was golden
rice, which was engineered in a way to create
beta-carotene or pro-vitamin A in the edible
grains. Since then there has been a
comparable success with different crops,
giving us a variety of carotenoid-enhanced
foods, as well as enrichment of crops with
vitamin E and folate.
The different biofortified crops include
maize, orange, cauliflower, tomato, yellow
potatoes, and brilliant canola.

Targeted Horticultural Crops
Biofortification
works
have
been
practiced in most of the horticultural crops
like,
Orange Sweet Potato (OSP) -This
variety have ability to grater provitamin A
retention more than 80 per cent after boiling
or steaming and at least 75 per cent after
solar or sun drying but also high yielding and
drought tolerant.
Cow Pea- Pioneer research on
biofortifcation of cow pea has initiated G.B.
Pant University of Agriculture and
Technology, Pantnagar, India. Two early
maturing high iron and zinc fortified
varieties namely Pant Lobia-1(82ppm Fe and
40ppm Zn), Pant Lobia-2 (100ppm Fe and 37
ppm Zn) Pant Lobia-3 (67 ppm Fe and 38
ppm Zn), Pant Lobia-4 (51ppm Fe and 36
ppm Zn) released has been developed by
conventional plant breeding.
Nutri
Banana-Breeding
banana/
plantain (Musa) is complex, as commercial
varieties are sterile triploids (3X). Among the
fertile groups, a high degree of cross
incompatibility can exist. Further, the Musa
crop cycle is long. Genetic engineering
method of biofortification is suitable for
banana because most of the edible bananas
November, 2021

are vegetative propagated and transgene outflow
are minimum and therefore genetically modified
bananas can be grown alongside non-GM
bananas in the same field. Also since the GM
bananas are sterile, the existing diversity of
bananas in India will not be affected and there
won‟t be any heritable mixing of GM and non GM
cultivars in nature. Unfortified bananas have 0.4
mg per 100 gm Fe of banana while the fortified
banana would supplement this to 2.6 mg/
100grams. The bio fortification of banana- by
increasing their beta carotene (up to 20ppm),
alphatocopherol and iron content.
Beans- Iron (Fe) content in common bean is
about 50 parts per million (ppm) and target in
biofortification of bean by conventional breeding
is 94 ppm, biofortified beans provide about 60
per cent of the Estimated Average Requirement
(EAR).

Conclusion
Biofortification is a well-established costeffective, strategy of agriculture for enhancing the
nutritional
status
of
the
malnourished
populations throughout the globe. Strategies of
biofortification based on the breeding of crops,
specific or targeted genetic manipulations and
the application of mineral fertilizers hold
extraordinary
potential
for
addressing
malnutrition in humans. The production of the
food crops by biofortification with enhanced
nutrient contents like zinc, iron, Se, and provitamin A will provide adequate levels of
nutrients that are often lacking in the diets of the
developing and developed world. These efforts
have made it possible to enhance both the
quantity and bioavailability of essential mineral
elements in the diets of humans, particularly in
staple cereals like maize, wheat, cassava, beans
millets, and sweet potatoes.
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Introduction
Muskmelon
(Cucumis
melo
L.)
commonly called as cantaloupe is a member
of
Cucurbitaceae
family.
Consumer
preference for this fruit is determined largely
by its sweetness, flavor or aroma, texture and
more recently as a rich source of
phytonutrients.
Muskmelon
is
a
commercially important fruit cultivated
throughout the world, comprising tropical
and sub - tropical regions. Muskmelon is
very popular in developed countries where
the per capita consumption is high to beat
the scorching summer heat.
Production: In India, muskmelon
occupies an area of about 36.70 thousand
hectare with annual production of about
760.81 thousand metric tonnes.The fruit crop
is cultivated widely by farmers in our country
particularly during the summer season (April
to July).
Varieties: The important varieties
grown in India are „PusaSarbati‟, „Hara
Madhu‟, „PusaMadhuras‟, „ArkaRajhans‟,
„ArkaJeet‟, „Durgapur Madhu‟, and „Narendra
Muskmelon-15‟.
Cultivation: The main areas of
muskmelon cultivation are Punjab, Tamil
Nadu, Lucknow, Safeda, Uttar Pradesh,
Maharashtra, and Andhra Pradesh. In
Tamilnadu, muskmelon is mostly grown in
Tindivanam, Kanchipuram, Dharmapuri,
Villupuram, Pudukottai and Thenidistricts.
VOLUME NO. 18, ISSUE NO.02

The production technology of muskmelon is as
follows:
Soil requirement: Sandy loam rich in
organic matter with good drainage and pH range
of 6.5 – 7.5.
Sowing Time: November to February. Sow
the seeds @ 3.0 kg/ha after treating with
Trichodermaviride @ 4g or Pseudomonas
fluroscens @ 10 g or carbendazim @ 2g/kg of
seed on one side of the channelgiving a spacing of
0.6 m between hills. Thin the seedlings after 15
days, to maintain two per hill.
Field preparation and irrigation:
Plough the field to a fine tilth and form long
channels at 2.5 m apart. Irrigate the field before
dibbling the seeds and thereafter once in a week.
Fertilizer application: Apply FYM 20
t/ha, NPK 40:60:30 kg/ha as basal and N @ 40
kg/ha 30 days after sowing. Apply Azospirillum
and Phosphobacteria @ 2 kg/ha and
Pseudomonas @ 2.5 kg/ha along with FYM 50kg
and neem cake 100 kg before last ploughing.
Nursery preparation:
Nursery for
muskmelon can be prepared either with
polythene bags of 200 gauge, 10 diameterand 15
cm height size or through protrays under
protected nursery. Use protrays, each having
98cells for raising seedlings. Transplant about 12
day‟s old seedlings in the main field.
Drip irrigation: Install drip system with
main and sub-main pipes and place the inline
lateral tubes at an intervalof 1.5m. Place the
drippers in lateral tubes are at an interval of 60
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cm and 50 cm spacing with 4LPH and 3.5
LPH capacities respectively.
Around 250 protrays are required for the
production of 23,334 (22,223 + 5%)
seedlings, whichare required for one hectare
at spacing of 1.5 m x 30 cm in a raised bed
single row system. Raisebeds of 120 cm
width at an interval of 30 cm and place the
laterals at the centre of each bed. Direct
sowing or transplanting is done at a spacing
of 1.5 m along the laterals and 30 cm
intervalin the raised bed single row system,
using ropes marked at 30 cm spacing.
Fertigation:
Apply
a
dose
of
200:100:100 kg NPK/ha throughout the
cropping period through split application.
Fertigation schedule: Recommended
dose: 200:100:100 Kg/ha
*75% RD of Phosphorus applied as
superphosphate = 75 x 6.25 = 469 kg/ha.
1. 19:19:19 = 53 kg/ha
2. 13:0:45 = 199 kg /ha
3. 12:61:0 = 25 kg/ha
4. Urea = 351 kg/ha
After cultivation: Hoe and weed thrice.
Yield: 20 t/ha in 120 days.
Nutritional
composition:
Muskmelon
flesh
contains
3.5
g
carbohydrates, 0.3 g protein, 0.2 g fat, 3420
IU vitamin A, 26.0 mg ascorbic acid, 23 mg
calcium, 1.4 mg iron, 14.0 mg phosphorus
and 341 mg potassium. Muskmelon is
relished as a desert fruit, low in calories and
fats or cholesterol and is an excellent source
of vitamin A and C and minerals.
In
melons
there
are
many
phytochemicals that may have a vast array of
potential health benefits as follows;
Good eyesight: Muskmelon is rich in
beta carotene it helps maintain healthy
eyesight. When absorbed by the body beta
carotene gets converted into vitamin A,
which is an essential nutrient for healthy eyes
and may also help to prevent cataract.
Boosts immunity: It is high in vitamin
C and helps to boost the body‟s immunity by
fighting free radicals and ensuring that one
gets a healthy, glowing complexion.
Strong lungs: This fruit is packed with
vitamin A and is especially beneficial for
smokers as it could help the body replenish
its loss of vitamin A, which happens very
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quickly for smokers.
Helps Regenerate Cells: Muskmelon is
loaded with folic acid, which is known to
regenerate dead cells and gives one a healthy
skin. It also keeps wrinkles at bay, maintains skin
elasticity and helps boost collagen.
Healthy Heart: Muskmelons are also high
in potassium, which works as an anti-coagulant
by keeping the blood viscosity down, thereby
preventing clot formation. The vitamin C present
in muskmelon also helps prevent arteriosclerosis.
Asthma: The risks for developing asthma
are lower in people who consume a high amount
of certain nutrients. One of these nutrients is
beta-carotene, found in yellow and orange fruits
such as muskmelon, pumpkin, carrots, and leafy
greens, including spinach and kale. Vitamin C is
another important nutrient that may protect
against asthma and is found in abundance in
muskmelon, as well as citrus and tropical fruits.
Blood pressure: The fiber, potassium,
vitamin C, and choline content in muskmelon all
support heart health. Consuming foods that are
high in potassium can help to decrease blood
pressure. Getting enough potassium is almost as
important as reducing sodium intake for the
treatment of hypertension (high blood pressure).
Foods that are high in potassium include
muskmelon, pineapple, tomatoes, oranges,
spinach, and bananas. High potassium intakes
are also associated with a reduced risk of stroke,
protection against loss of muscle mass,
preservation of bone mineral density, and
reduction in the formation of kidney stones.
Cancer: Diets rich in beta-carotene from
plant foods such as muskmelon may play a
protective role against prostate cancer, according
to a study conducted by the Harvard School of
Public Health's Department of Nutrition. Betacarotene has also been shown to have an inverse
association with the development of colon cancer
in the Japanese population.
Digestion: Muskmelon, because it is high in
both fiber and moisture, helps to prevent
constipation, promote regularity, and maintain a
healthy digestive tract.
Hydration: With its high water and
electrolyte content, muskmelon is a great snack
to have on hand during the hot summer months
to prevent dehydration. It is also a great go-to
snack after a workout for this same reason.
Inflammation: Choline is an essential and
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versatile nutrient that is present in muskmelon; it aids the body in sleep, muscle
movement, learning, and memory. Choline
also helps to maintain the structure of
cellular membranes, aids in the transmission
of nerve impulses, assists in the absorption of
fat, and reduces chronic inflammation.
Skin and hair: Eating fruits such as
muskmelon are beneficial for hair because
they contain vitamin A, a nutrient required
for sebum production, which is a compound
that keeps hair moisturized and healthy.
Vitamin A is also necessary for the growth of
all bodily tissues, including skin and hair.
Adequate intake of vitamin C is needed for
the building and maintenance of collagen,
which provides structure to skin and hair.
One cup of diced muskmelon provides 97
percent of a person's daily needs for vitamin
C. Muskmelon also contributes to overall
hydration, which is vital for having healthy
looking skin and hair. It can even be used as
a hair conditioner - mash together
muskmelon chunks and avocado, smooth
onto hair and leave on for 10 minutes to
replenish moisture and add shine.

Conclusion
Muskmelon is an important medicinal
plant with immense
pharmacological
potential, such as antioxidant, anti-

9.

inflammatory,
anti-allergic,
anti-diarrhoeal,
gastroenteritis protective, wounds healing, antiacne, anti-dental plaque, anti-coughs, antidiabetes, anti-liver diseases, and anticancer
activities. Musk-melons rich in potassium which
help in regulating the blood pressure and keep
hypertension at bay. They have high doses of
vitamin A and beta carotene, which helps
sharpen the eye sight as well as reduce the risk of
developing cataracts.
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Miracle fruit, (Synsepalum dulcificum),
also called miracle berry, evergreen shrub of
the family Sapotaceae, with its origin in West
Africa. It is grown for its mild fruits that
make subsequently eaten sour foods taste
sweet. The miraculous property is due to the
presence of a glycoprotein „miraculin‟ found
in the pulp of the fruit (Kurihara and Beidler,
1968).

Plant Description
The miracle fruit plant is native to
tropical West Africa, where it is used locally
to sweeten palm wine and other beverages.
VOLUME NO. 18, ISSUE NO.02

The miracle fruit plant grows as a dense shrub or
small tree, usually not more than 5.5 metres (18
feet) in height in the wild and generally smaller
when cultivated. The simple leaves are oval and
tapering at the base with smooth margins and
feature a waxy underside; they grow in spire like
clusters at the ends of small branches.
The small white flowers give rise to red drupe
fruits that are about 2–3 cm (0.8–1.2 inches) in
length. Plants typically begin producing fruit after
three or four years and require acidic soil.
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Active Component in Miracle Fruit
Miraculin
Miraculin is a homodimeric protein
consisting of 191 amino acids. The tasteless
miracle berry can modify the sour taste of
any food to sweetness (Theerasilp and
Kurihara, 1988). On consumption, the
miraculin binds with the taste receptors and
remain inactive in the mouth. On ingestion of
acidic food, miraculin undergoes pH
dependent conformational changes to induce
the sweet sensation (Koizumi et al., 2011).
The stimulus of miraculin lasts for about
thirty minutes to one hour. The pH
dependent miraculin activation increases
within the pH range of 4.5 to 6.5 whereas
little response is seen in the range of 6.5 to
7.4.
The
pulp
contains
moisture,
carbohydrates, proteins, crude fibre, ash,
crude fat, and anti-oxidants. The antioxidant
property is higher in the berry flesh than the
seed due to presence of phenolic compounds,
anthocyanins and tocopherols. There are
varying amounts of essential amino acidsleucine (highest) and methionine (lowest).
The
pulp
contains
moisture,
carbohydrates, proteins, crude fibre, ash,
crude fat, and anti-oxidants. The antioxidant
property is higher in the berry flesh than the
seed due to presence of phenolic compounds,
anthocyanins and tocopherols. There are
varying amounts of essential amino acidsleucine (highest) and methionine (lowest).
Nutritional Facts of Miracle Fruit
 Calories: 3.8
 Total Fat: 0.2 g
 Sodium: 0.1mg
 Potassium: 18mg
 Carbohydrate: 0.9g
 Protein:0.1g
 Vitamin A: 0%
 Vitamin C: 12%
 Iron: 0%
Sanative Properties of Miracle Fruit
The word „sanative‟ means the ability to
cure or heal. The sanative properties of
miracle fruit are anti-diabetic, anticancerous, antihyperuricemic,
antihaemorrhoids, and it acts as a taste modifier
November, 2021

in medicine (Obafemi et al., 2017).

Health Benefits of Miracle Fruit
 The miracle fruit contains vitamin C,
vitamin A, vitamin E, and vitamin K.
Vitamin C stimulates white cell
production which is the body‟s first
defense against infections and pathogen.
 Miracle fruits have 1 calorie each, 0% fat,
and along these lines are astounding
regular weight reduction help.
 Miracle fruits are well known among
patients with diabetes and health food
nuts in Japan and around the world.
 Benefits of Miracle fruit are given to
victims
experiencing
radiation
treatment, a reaction of which is
unpleasant, metallic tastes inside the
mouth.
 Benefits of Miracle fruit can be utilized
as sugar for various food things. Thus,
you can decrease calorie utilization by
devouring this specific natural product.
 Counting Miracle Fruits inside your
eating routine assists with supporting a
solid way of life.
Other uses of Miracle Fruit
Miracle fruit is known to possess several
sanative properties. Besides this, it can be used as
an artificial sweetener and in preparation of
Miracle Fruit Seed Oil (MFSO).
Miracle fruit rich in sanative values helps to
reduce
diabetics,
cancer,
hyperuricemia,
dysguesia and haemorrhoids. Miracle fruit and its
products have a huge potential in the nearby
future, as it aids in reducing lifestyle diseases by
the decreased use of calorie adding substances.
Since it is a tropical shrub, it has ample scope for
domestication in the homesteads and also for
commercial cultivation for use in pharmaceutical
industry.
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Soil sampling in a proper manner is
required for accurate soil analysis and it is
very reliable process for providing soil test
based nutrient recommendation for the
particular crop. The chemical analysis is of
no meaning if there is an error in collection
and preparation of soil samples. Therefore,
the collection and preparation of soil samples
should be done with extreme care. Perfection
in collection and preparation of soil samples
can be carried out by following steps:-

Collection of Soil Samples
The soil sample collected should be the
one that represents the area sampled. A field
can be treated as a single sampling unit if it is
uniform in all respects. Variation in slope,
texture, colour, crop(s) growth and
management levels should be taken into
account for soil sampling. Separate sets of
compost samples should be collected from
areas differing in these characteristics.
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Recently fertilized plots, bunds, channels, marshy
tracts, area near trees, farm ways, buildings,
wells, compost piles or other non-representative
locations must be avoided during sampling.
When crops are grown in rows, samples can be
taken in between the rows, Soil samples should
be taken in zig zag pattern or randomly.

Time of Sampling
Soil samples may be collected from fields
after harvest and before planting the subsequent
crop. Sampling should be done every year if the
field is under intensive cultivation. If one crop
per year is grown, sampling once in three years is
sufficient. Soil sampling should be done at the
same time in each year.
Depth of Sampling
The plant roots penetration is very important
to decide the sampling depth. According to crop
and their rooting habits sampling is done as
mentioned below in the table.
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The following parameters should also be
kept under consideration: In saline-alkali
soils, salt crust (visible or suspected) should
be sampled separately and sampling depth be
recorded. During sampling if any hard layer
or concrete layer is noticed, then note the
sampling depth and thickness of hard layer.
Also take a separate sample of this layer.

Preparation of Composite Sample
For making composite sample, mix the
collected soil samples thoroughly by hand on
a clean thick paper or cloth or polythene
sheet. Then reduce the bulk sample to about
500 g with the help of quartering process. In
this process, entire soil mass is spread and
divided into four quarters, two opposite
samples are discarded and the remaining two
are remixed. This process is repeated until
about 500 g soil is left.
Sampling Tools
Soil sampling can be done with the help
of following tools:
 Tube auger
 Screw type auger
 Post-hole auger
 Spade or Khurpi
For sampling soft and moist soil, a tube
auger, spade or khurpi is quite satisfactory.
For a hard or dry soil, a screw-type auger is
more suitable while the post-hole auger is
useful for sampling in excessively wet areas
like fields of rice. Tube Auger is convenient
for sampling from lower depths. If a spade or
khurp is used, a V-shaped cut may be first
made up to the plough layer and a uniform
2.5 cm thick slice is taken out (Fig. Showing
V-shaped cut & 2.5 cm thick slice).

Labelling of Samples
For the purpose of identification of soil
samples their labelling is carried out. A label of
thick paper with identification mark along with
the details of the sample should be put inside the
sample bag and another label carrying same
details tied outside the bag. In addition to
location, field number, name of cultivator and
relevant information about slope, drainage,
previous cropping history, irrigation, fertilizer,
manure used etc. must be recorded. If you have a
GPS you may wish to record the location that
individual samples are taken from and it will help
in future collection of samples from the exact
same location.
Processing of Soil Samples
For Analysis Processing of soil samples
involves several procedures in sequence as
follows:
Drying- The soil samples should be dried in
shade at room temperature.
Grinding- Crush the soil clods lightly and
grind with the help of wooden pestle and mortar.
Care is taken so that primary sand and gravel
particles are not crushed.
Sieving- Sieve the entire quantity of soil
through 2 mm stainless steel sieve. Remove plant
residues, gravel and organic material as much as
possible by retaining them on the sieve, for
specific type of analysis (e.g. organic C) grind the
soil further and pass it through the 0.2 to 0.5 mm
sieve. Remix the whole quantity of sieved soil
before a sample is weighed for analysis.
Precautions in Collection and
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Processing of Soil Samples
For avoiding contamination, special care
is taken in the collection and processing of
soil samples. Following precautions should
be taken to minimize contamination:
 Keep away the sample from
chemicals, fertilizers or manure.
 For sampling of micronutrient
analysis, always use auger made up





of stainless steel instead of rusted iron
khurpi or spade.
Do not use bags previously used for
storing fertilizers or any other chemical.
Store soil samples in clean cloth or
polythene bags.
For storing soil samples for a longer
duration use glass or polythene jars.

11. AGRICULTURAL METEOROLOGY

Agronomic Applications of Remote Sensing
Suvarna Dhabale, N.J.Chaudhari and V.B.Vaidya
Department of Agricultural Meteorology, Anand Agricultural University, Anand -388110

Remote sensing is the process of
obtaining information about structures, land,
oceans, mountains, and fields on the earth's
surface using satellite pictures acquired by
detecting reflected and emitted radiation at a
distance. Since there is no direct contact
between the sensor system and the object
being sensed, hence the name remote
sensing. This technique is totally based on
observing the total radiation being emitted or
observed by a certain structure whose data
has to be collected. The trend of satellite
remote sensing was started in the 1960s.
Cameras and electronic sensors mounted on
spacecraft were sent into space. There are
several satellite systems actively recording
statistics about the Earth. Satellites can now
provide a wide variety of imagery. Every day,
both active and passive sensors operating in
the microwave and ultraviolet regions of the
electromagnetic spectrum acquire a huge
quantity of information about the Earth's
crust. Each system has a different spatial,
spectral,
radiometric,
and
temporal
resolution. Each system has a different
resolution. It is important to know which
applications the sensor is most suitable for.
The main advantages of satellite remote
sensing are that it covers large areas
providing information regularly with no
human interference which means without
manipulations and error-free. The data
obtained is digital, and geometrically
adjusted images are great to help for further
analysis and study.
VOLUME NO. 18, ISSUE NO.02

All countries' economy rely heavily on
agriculture. Food production is essential to
everyone, and farmers and agricultural
organizations strive to produce food in an
efficient manner. The satellites have the ability to
image individual fields, areas, and regions on a
frequent revisit cycle. Clients can obtain fieldbased information counting identification of
crops, determination of crop area, and
monitoring of crop condition (health and
viability). Satellite datum is helpful in the precise
management and monitoring of farming practices
at different stages of agriculture. These data can
be used for farm optimization and to support
technical operations in a geographically limited
setting. In order to determine where and how
much crop stress is occurring, satellite images
can be used. Then, spot treatment plans that
include agricultural pesticides can be developed
and implemented. Remote sensing has a number
of agricultural uses, including the following:
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Identifying type of vegetation
Crop variety classification
Crop
monitoring
and
damage
assessment
Agricultural yield estimates
Soil type mapping
Soil characteristics maps.
Monitoring soil erosion
Calculating soil moisture
Planning of soil management practices
Drought Surveillance
Mapping of Water Resources
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Crop type Classification
Remote sensing technology can be used
to prepare charts of crop types and defining
their extent. Outmoded methods of obtaining
this information are census and ground
surveying. The use of satellites images for
this is far more advantageous than those
traditional methods as they can generate a
systematic and repetitive coverage of a huge
area and provide info about the health of the
crops. The data of crops is required for
agricultural organizations to prepare an
account of what was grown in certain areas
and when this info aids to in following things
1. Predict crop yield,
2. Collecting crop production statistics,
3. Simplifying crop rotation records,
4. Mapping soil efficiency,
5. Identification of factors influencing crop
stress,
6. Valuation of crop damage,
7. Watching farming activity.
Although there are a variety of remote
sensing techniques used in agriculture, the
most popular is a passive device that detects
electromagnetic radiation reflected by plants.
The reflection of a flora depends on its stage
type, change in its phenology (growth),
health, etc. which can be measured and
monitored by multi-spectral sensors. Many
of the remote sensing sensors function in the
green, red, and near-infrared regions of the
Electromagnetic spectrum, they measure
both absorption and reflectance effects allied
with vegetation. Multi-spectral differences
enable fairly precise detection, identification,
and nursing of vegetation. The observation of
vegetation phenology needs multi-temporal
images (data at recurrent intervals
throughout the growing season). Different
sensors
(multi-sensor)
often
provide
complementary information, and when
combined, can facilitate interpretation and
ordering of imagery.
Crop Monitoring and Damage
AssessmentRemote
sensing
have
several
characteristics that offer themselves for
monitoring the health of crops. The benefit of
optical (VIR) sensing is that it can sense
infrared wavelengths, which are very
November, 2021

sensitive to crop vigor, crop stress, and
agricultural damage. Remote sensing imagery
also gives the required spatial outline of the land.
Remote sensing can aid in the identification of
crops harmed by excessively dry or wet
circumstances,
insect,
weed,
or
fungal
infestations, or other weather-related damage.
Images can be obtained throughout the growing
season to not only detect problems but also to
monitor the process of the treatment. Highresolution, multi-spectral images and multitemporal imaging capabilities are used to detect
damage and monitor crop health. A rapid
turnaround time from data gathering to crop
information sharing is one of the most important
aspects in making images relevant to farmers.

Soil Mapping
Soil characteristics are essential in farm
management techniques since they have a direct
influence on the crop output. Due to changes in
agricultural systems and land management, the
soil's ability to produce and provide crops, as well
as its micronutrient content, has been
compromised. Soil properties such as soil pH, soil
organic matter and soil texture are just a few. As
plant grows on the surface, these features provide
information about the soil's health. However, soil
moisture mapping takes into account the amount
of water in the soil, which is an essential element
to be considered. Using remote sensing for soil
mapping has become one of the most popular
and most essential applications of the technology.
A farmer may determine which soils are
appropriate for particular crops by using soil
mapping. They can also determine which soils
require irrigation and which ones do not. When it
comes to precision farming, this knowledge is
invaluable.
Drought Surveillance
Using remote sensing technologies, weather
patterns in a specific area may be tracked.
Remote sensing also monitors the drought
conditions in the surrounding region. These data
may be used to predict rainfall patterns in a
region and to estimate how much time has
elapsed between the current precipitation and the
next precipitation.
Mapping of Water Resources
The mapping of water resources that may be
utilized for agriculture across a specific field is
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made possible by remote sensing. Farmers
can utilize remote sensing to determine
where water resources are accessible for
usage on a specific piece of land and whether
they are enough.
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12. FOOD SCIENCE AND NUTRITION

Paleolithic Diet and Degenerative Diseases
Pooja Kolar
Ph.D scholar, Department of Food Science and Nutrition, UAS, GKVK, Bangalore

Introduction
Paleolithic Diet is referred to the
Paleolithic or Stone Age era - "Stone Age
Diet", "Cave Man Diet" or the "HunterGatherer Diet". Several authors have
suggested that reversion to the original
Palaeolithic human lifestyle (2 million–
10,000 years BC) diet maintain numerous
nutritional characteristics that have been
demonstrated to reduce the risk of a several
of chronic diseases. The available food
staples during the Palaeolithic period
includes vegetables, fruits, nuts, roots, meat,
and organ meats while excluding foods such
as dairy products, grains, sugar, legumes,
processed oils, salt, and alcohol or coffee. The
diet is based on avoiding not just modern
processed foods, but rather the foods that
humans began eating after the Neolithic
Revolution.
The major benefits of paleolithic diet are
reduced risk of cardiovascular disease, burnoff stored fat, anti-inflammatory, stable
blood sugar, lower cholesterol, insulin
sensitivity.
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Diet has a significant impact on the risk and
worldwide burden of chronic diseases, including
cardiovascular diseases (CVD), the metabolic
syndrome (MetS) and type 2 diabetes. Ensuring a
healthy diet for people remains one of the
greatest challenges for most countries in the
world.

Periods of Stone Age
1. Paleolithic Period (Old Age): Paleo diet
is a unique diet to which are species
genetically adopted. Diet will play a key role
in the success to improve the risk factor of
metabolic syndrome
2. Mesolithic Period (Middle Age): It is the
culture between paleolithic and Neolithic.
Some people continued with intensive
hunting. Others were practicing the initial
stage of domestication.
3. Neolithic Period (New Age): New Stone
Age was period in the development of human
technology, begging about 10,200 BC.
Paleolithic Age
Men hunted for food, and women gathered
food from around the area. Paleolithic or Old
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Stone Age is about 2 millions years ago.






The "Paleolithic Diet" is referred to
the Paleolithic or Stone Age era "Stone Age Diet", "Cave Man
Diet" or the "Hunter-Gatherer
Diet".
Loren Cordain he introduced
paleolithic diet in his book 2002
book The Paleo Diet.



Paleolithic people were nomads means
they move from one palce to another
place to hunt their food.
This paleo diet includes 60% of veggies
(vegetables, fruits, roots), 30% of protein
(meat, fish, eggs) and 10% of fat
(flaxseed, avocado, coconut oil)

Nutrition Changing Humans in Our Lifetime!

This picture shows that how diet changes
from paleolithic period to now neolithic
period. Here last man shows susceptible to
risk factor because of change in food habits.
And increase the risk factor of CVD, obesity,
hypertension, diabetes etc.




Paleolithic peoples are absolute
dependence on nature (also called

Guidelines for the Paleolithic Diet
The road from the overall concept of the
paleolithic diet for the general population
involved generalization and popularization.
This led to the formulation of three
fundamental guidelines as the basis of the
paleolithic diet. These are:
1. More Calories from Plant Foods:
There is evidence that high protein
intake can reduce the large proportion of
sedentary and slightly overweight
individuals in the population. However,
November, 2021

2.
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complete environmental parasitism) by
gathering food and hunting animals
Paleolithic diet includes vegetables,
fruits, nuts, roots, meat, and organ
meats while excluding foods such as
dairy products, grains, sugar, legumes,
processed oils, salt, and alcohol or coffee.

meat is among the least environmentally
friendly foods, so more environmentally
friendly protein sources with greater health
benefits are to be preferred.Plant foods such
as berries, cabbages, root vegetables, and
herbs can maximize tastiness and help create
a clear identity while being a minor burden
on the environment.
More Foods from the Sea and Lakes: A
large proportion of the paleo period, so there
is good potential for increasing local
consumption. Fish and shell-ﬁsh have a
signiﬁcant health-promoting potential, as
VOLUME NO.18, ISSUE NO.02
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3.

does seaweed. Increasing the proportion
of freshwater and sea foods in the diet
has a large potential to improve health,
provides variation in meals and can
contribute as an environmentally
friendly protein source in the paleolithic
diet.
Foods from Fat/Oils: Healthy fats
from nuts, seeds, avocados, olive oil, fish
oil and grass-fed meat scientific
research and epidemiological studies
show that diets rich in monounsaturated
and Omega-3 fats dramatically reduce
the instances of obesity, cancer, diabetes,
heart disease and cognitive decline.

List of Food Items in the Paleolithic
Diet
Food
S.No.
Group

1.

Fruits,
berries,

Food Items
Blueberry, lingonberry,
apple, pear, prune,
cabbage, cauliflower,
Brussels sprouts, broccoli,
fennel, spinach, onion,
leek, kale, sugar peas,
turnip, carrot, parsnip,

beetroot

2.

vegetables
and roots

Lettuce, tomato, onion,
carrot, green cabbage,
cucumber, radish, herbs,
broccoli, asparagus

3.

Nuts

Mainly almonds, walnut,
cashew

4.

Fish

Herring, mackerel,
salmon, cod, catfish, sole,
oyster, lobster, clam, blue
crab, rockfish, shrimp

5.

Meat and
poultry

Beef, pork, lamb, reindeer
and sausage, chicken,
turkey and eggs
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13. HORTICULTURE: MEDICINAL AND AEROMATIC PLANTS

Ethnomedicinal and Traditional Uses of Drymaria
cordata in North Eastern Himalayan Region of India
Suman Tamang and Sangay Golay
Ph.D. Research scholar department of plantation crops and processing, UBKV Pundibari Cooch Behar

Botanical name: Drymaria cordata.
Family: Caryophyllaceae
Kingdom: Plantae
Order: Caryophyllales
Genus: Drymaria
Local name: Avijalo in (Nepali),
Ayokgim in (Lepcha), Pithpapra in (Hindi).
Geographical
distribution:
Madagascar, Nigeria, Sudan, Kenya, South
Africa,
Peninsular
Malaysia,
Nepal,
Bangladesh, Pakistan, Philippines, Vietnam,
Singapore, Bhutan, Cambodia, Thailand,
Taiwan, Tibet, Japan, Australia. In India it is
distributed in Utter Pradesh, West Bengal,
Sikkim,
Arunachal
Pradesh,
Assam,
Nagaland, Meghalaya, Manipur, Mizoram,
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Orissa, Karnataka, Tamil Nadu and Jammu &
Kashmir. In Sikkim it can be found in tropical to
temperate zone between 1000-2500m in slightly
wet places.
Description: It is fast growing weak
prostrate or creeping annual or less commonly
perennial, herb is about 50 cm tall, usually with a
mass of extensively branched, trailing steams
includes roots at the nodes. Roots are fibrous and
shallow. Steams are weak, trailing or ascending,
Leaves are opposite pairs on 3-10mm long
petioles and flowers are small greenish white in
cymes.

Ethnomedicinal and Traditional Uses
Drymaria cordata in North Eastern
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Hemalayan Region of India
Sikkim: The plant is mashed under a
cotton cloth and used as the inhaler to cure
sinusitis and nose bleeding.
Assam: plant used as a home remedy in
jaundice by the tea tribes of erstwhile
Nagaon district of Assam.
Mizoram: Whole plant is boiled and
steam is inhaled to cure sinus, cough while
bruised leaves are used as lotion against joint
pain and muscle strain.
Manipur: In Manipur fresh leaf or
shoots were wrapped in seven layers of
banana leaves and tied with a thread and
steam cooked were done in a limited amount
of water. After steam cooked, and before
cooling down, a small pipe was inserted
through a hole made on the wrapped banana
leaf and the vaporised essential oil from the
free end of the pipe was inhaled by the nose
to cure sinusitis.
Arunachal Pradesh: Paste of the
leaves applied to ringworm and other skin
diseases, bone fracture and leech bite.
Nagaland: Whole plant parts are
especially used to cure sinusitis,
Meghalaya: The whole plants are
crushed and the juice is applied on burns
skin diseases and snake bites.
Darjeeling: The whole Plants are
crushed and wrapped in a large green leaf of
other plants and it is roasted in fire for few
minutes this possess pungent smell which is
inhaled strongly in case of sinuses. Same
preparation is given in case of tonsillitis.
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14. HOTRICULTURE

Role of Entamopathogenic Viruses in Horticulture
Sathish B. R1., Ravi G. K 2.
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Viruses
Viruses
coming
under
family
Baculoviridae cause disease in lepidopteron
larvae.
Most common of Entamopathogenic
viruses are
1. NPV (Nucleopolyhedro virus) e.g. HaNPV,
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2.

SlNPV
GV (Granulosis virus) e.g. CiGV
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Baculovirus group have a very narrow
host range and generally infests the
larvae of crop pests.
NPV is a nucleic acid (double
standard, circular DNA) enclosed in
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protein matrix, hence it is called
polyhedral occlusion body (POB).
NPV infects the nucleus of the cell and
multiplies within the nucleus.
In India, extensive research has been
conducted on the use of NPVs for
tackling two major pests namely
Spodoptera
litura
and
Helicoverpa armigera
Nuclear Polyhedrosis Viruses like Ha
NPV, SINPV are increasingly being
used as alternatives to chemicals.
These viruses have distinct advantages
over other methods of pest control.
NPVs are virulent pathogens of insect
characterised by the polyhedral
occlusion bodies (POB).
These viruses are highly specific and
do not affect beneficial insects like
parasitoids and predetors and are safe
to fish, birds, animals and man.
Considering the usefulness of NPV's
there has been a growing demand
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amongst the
bioagents.

farmers

for

these

Mode of Action
 NPV acts as a stomach poison only to
the target host (pest) and hence
beneficial insects are not affected.
 The infected larvae become pale and
glossy and tissue get disintegrated and
liquified.
 Most of the body tissues and organs
(except gut) get infected by polyhedral
occlusion bodies (POBs), which
contains the virions.
 The liquid which oozes out of the
infected larvae (which hang upside
down) contains millions of POBs.
 Each POB measuring about one
micron in diameter and possessing a
characteristic movement can be
identified under the microscope
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Dosage and Target Pests

microbial insecticides can be applied
even when a crop is almost ready for
harvest.

Directions for Use of NPV of NPV
 The recommended dosage is 200 ml of
NPV/acre or 500 ml/ha containing
100 and 250 larval equivalent (LE) of
NPV respectively as active infective
material (one LE = 6 x 109 POBs).
 100 ml of NPV could be diluted in
200-400 litres of water when high
volume sprayer is used and in 50-70
litres of water in case of power
sprayers.

Disadvantages in Using Viral Pesticide
 Toxic to only a specific species or
group of insects, each application may
control only a portion of the pests
present in a field, garden or lawn. If
other types of pests are present in the
treated area, they will survive and may
continue
to
cause
damage.
Conventional insecticides are subject
to similar limitations because they too
are not equally effective against all
pests.
 Inactivation by heat, UV and rain can
wash out the virus present on the
foliage.
 special formulation and storage
procedures are necessary.

Compatibility with other Insecticides
 The viral pathogen seems to be less
sensitive to chemical pesticides.
 When the combination of pathogen
and pesticide is used, sometimes
synergistic action is noticed.
 But is recent years mixing of NPV with
insecticides is not advisable due to
cross resistance problem.

Conclusion
Baculoviruses
provide
a
promising
alternative approach to pest control.
Available data suggest that the viruses are
effective against insects and do not pose any
deleterious effects on other components of the
ecosystem (other invertebrates, plants and
vertebrates including man).
In India, some preliminary work has been
done in molecular characterisation of certain
indigenous baculoviruses and expression of
mostly foreign gene products of medical and
veterinary importance utilising baculoviruses

Advantages in Using Viral Pesticide
 Control of target pests.
 A high degree of specificity, which
makes them especially valuable for use
in integrated pest management
programmes.
 Safe to humans and other warmblooded animals.
 Residues present after application of
viral pesticides pose no hazards to
humans or other animals; and
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of certain alien origin; no work has been done
in the field of agricultural plant protection,

especially towards genetic improvement of the
baculoviruses.

15. AGRICULTURAL ENTOMOLOGY

Advances in Technologies for Smart Horticulture in
21st Century
Samarth R. Patel
N. M. College of Agriculture, Navsari Agricultural University, Navsari, Gujarat

Introduction
Agriculture is one of the important
sectors for developing countries as livelihood
of most of the people is totally depends on
the agricultural commodities including
horticultural crops. Furthermore, the world
population is increased by approximately 83
million people each year, so there is a need to
increase crop‟s productivity. At present,
productivity growth can be achieved either by
expanding the area cultivated or increasing
crop yields through improving the efficiency
of fertilizers used. Therefore, there has been
a trend to use modern technologies, such as
Nanotechnology
(NT),
Robotics
and
Biotechnology to increase the productivity of
crops.
Nanotechnology
1. Fertilizers
and
nutrients
applications
for
quality
production: Fertilizers are one of the
most significant products in the
agrochemical industry as they provide
agricultural soils with the major
nutrients
for
plant
growth.
Biofortification through nanotechnology
offers
opportunities
for
boosting
agricultural productivity and enhancing
food quality as well as nutritional value
in an eco-friendly manner. The
formulation of nanofertilizers (depends
on the morphology of nanomaterials)
has a strong impact on the bioavailability
of micronutrients. The nanoscale
materials are defined as a set of
substances where at least one dimension
is less than approximately 100
nanometers. It can be synthesized
known as ENM (Engineered NanoMaterials). On the contrary, there are
VOLUME NO. 18, ISSUE NO.02
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different types of barriers for accumulation
of micronutrients in plants. Meanwhile, NMs
could likely move from root to shoot and
leaves, and not downwards, because they are
transported mainly through the xylem and
not to the phloem.
Agri-nanotechniques can support an increase
in crop yield by facilitate plant nutrient
delivery. Nanofertilizers having immense and
vital properties which can be enhance intake
rate of nutrition by plants. It also reduce
leaching of the micronutrients in soil which
are require in trace amount but very
potential for metabolic activities of plants.
For instance combined implementation of
chicken manure (9.6 t ha-1) with green
synthesized nanoparticles of ZnO (60 mg L-1)
and FeO (50 mg L-1) on red radish plants
enhanced the content of anthocyanin,
phenol, tannin, flavonoid, crude protein, and
carbohydrate in the root, also, the content of
Fe and Zn increased. Additionally, the
content of antioxidant compounds was
increased in tomato fruits with Cu-NP and
Se-NPs. Mn-NPs led to an increase in the
growth of bean at a rate of 52 % for the shoot
and 38 % for the root.
Nanoparticles as a Potential AntiPhytophathogenic Agent: NMs can be
used as strong agents for safe and efficacious
chemotherapeutics. Antimicrobial activity of
the NPs against microorganisms is specially
related to its nano dimension, large surface
area, unusual crystal morphologies with
edges and corners and reactive sites. The NPs
of silver, copper, gold, aluminum, titanium,
iron, zinc, are the most tested metallic NPs.
Several studies reported Silver NPs as
antifungal control of Alternaria alternata,
Sclerotinia sclerotiorum, Macrophomina
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phaseolina, Rhizoctonia solani, Botrytis
cinerea and Curvularia lunata by well
diffusion test. A reduction of 50% was
observed in fungal colonies that cause
disease in Lolium perenne when treated
with 200 mg/L Ag NPs. In crop field Ag
NPs
inhibited
the
activity
of
Colletotrichum
spp.
(anthracnose
pathogen).
3. Nanopackaging for Post Harvest
Managements for Distance Market:
Food corporation of India reported
losses ranging from 10 to 15% of the total
production of fruits and vegetables.
Meanwhile, Post-harvest losses mainly
occur at different stages of post-harvest
and processing levels, due to the highly
perishable nature of horticultural crops.
Moreover, Packaging is a key point to
reduce
these
types
of
losses.
Furthermore, it can protect and preserve
the quality of fruit, also facilitate
transport and distribution. In addition,
gas and water permeability through
packaging materials are very important,
especially for vegetables and fruits that
require complex conditions due to their
shelf life that relied on oxygen supply.
Nanobiotechnology deals with various
structures of living or non-living matter and
due to small dimensions, nanomaterials have
extremely large surface area to volume ratio,
which makes a large to be the surface or
interfacial atoms, resulting in more “surface”
dependent material properties. Thus, this
technology can enhance the properties of
presently used food packaging materials by
incorporating nanomaterials. A barrier
performance, mechanical strength, thermal
stability and antimicrobial strength are
major attributes of nanopackaging materials.

Robotics and Automation
Robots are programmable machines,
with sensors and actuators, that can move
and/or moving things in the world. The
proposed application for robots in high-tech
horticulture:
 Robotics and automation in crop
production
 Drones for remote inspection of
horticultural
infrastructure,
in
November, 2021

nursery and green houses for different
wavelengths and lights, humidity, soil
physiology
and
morphology
and
irrigation/fertigation systems
 Robots for precise weeding for plug
nursery and green house technology
 Robotic shearing and accurate training
and pruning practices especially for fruit
crops
 Robotic fruit and vegetable pickers for
nursery managements
 Automatic biofertilizers and composting
units for maintain soil productivity
 Robots for horticultural produces (i.e.
fruits, flowers, vegetables) packaging in
farm land to industries with proper post
harvest management
Many of the proposed applications of robots
for weeding, fruit picking, food handling also
currently founder on the range of variation in the
foliage, height, structure, fruit, or edible portion
of plants, and the size, shape, and behaviour of
animals.

Biotechnology
Biotechnologies have potential ability to
enhance crops productivity by modification of
genome to phenome with use of different tools.
Firstly, several crops have been genetically
engineered to produce their own Bt proteins,
making them resistant to specific groups of
insects (i.e., Lepidoptera, coleopteran). The
bacterium Bacillus thuringiensis has been used
to produce transgenic plants known as Bt plants
(Bt Brinjal, potato). Secondly, the most common
herbicides is glyphosate, which is available
commercially as Roundup and Tumbleweed.
Glyphosate acts by inhibiting an amino acid
biosynthetic
enzyme
called
5enolpyruvylshikimate-3-phosphate
synthase
(EPSPS). Genetically modified and resistant
plants have been produced by either increasing
the synthesis of EPSPS by incorporating extra
copies of the gene, or by using a bacterial EPSPS
gene that is slightly different from the plant
version and produces a protein that is resistant to
the effects of glyphosate. Thirdly, recent progress
in –omics technologies make possible a more
efficient assessment and enhanced diversity in
germplasm collections, introgression of valuable
traits from new sources and identification of the
genes that control key traits. Furthermore,
32
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Marker-assisted selection helps to reduce the
environmental impact of breeder selection.
Significant advances have been made in the
development of in vitro selection methods.
Lastly, the micro-propagation means
that methods are quite well advanced and are
being exploited for the aims of the
development of crops. For instance,
meristem culture has an established record
of success in the tuber and root crops like
cassava, yams, sweet potato, Irish potato and
fruit tree crops such as citrus, Banana,
pomegranate, date palm etc. Micrografting
technique involves the excision of mature
meristem from fruit and forest trees and the
grafting of these under aseptic conditions
onto seedling rootstocks. The objectives of
this method are to obtain disease-free scion
materials of fruit trees, e.g. citrus.
Somaclonal variants generated from callus
cultures of potato have provided breeders
with new sources of variability to incorporate
into conventional breeding programs.
Agronomically useful traits such as increased
tolerance to physiological stress and pests
and diseases have been recovered from such
materials.
All things considered, the blend
application of Nanotechnology, Robotics,
Automation, Artificial Intelligence, Machine

Learning and Biotechnology could be able to
enhance horticultural crop productions by many
times, also it is known as precision and high-tech
horticulture
providing
remotely
working
facilities.
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16. VEGETABLE SCIENCE

Seed Priming: A New Method to Accelerate
Germination in Vegetable Crops
Manisha
Ph.D. Scholar, ICAR- Indian Institute of Horticultural Research, Bengaluru, 560089

Seed priming is a pre-sowing procedure
that induces a physiological state in the seed
that allows it to germinate more efficiently.
The majority of seed treatments rely on seed
imbibition, which allows seeds to proceed
through the first reversible stage of
germination but does not allow for radical
growth through the seed coat. Primed seeds
frequently have a higher germination rate
and
greater
germination
uniformity.
Increased and consistent seedling emergence
may aid in crop establishment. Priming may
improve processes occurring at the start of
VOLUME NO. 18, ISSUE NO.02

germination; however the entire process is
terminated at a specific point, which is the same
for all concerned seeds. Priming may also cause
structural and ultrastructural changes that
promote subsequent water uptake and reduce
initial disparities in imbibition between seeds,
resulting in more uniform germination.
Seed germination is important for vegetable
crops. Successful establishment of early seedling
indeed requires a rapid and uniform emergence
and root growth. Germination of orthodox seeds
commonly implies three distinct phases
consisting in
33
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1.

Phase I: seed hydration process related
to passive imbibition of dry tissues
associated with water movement first
occurring in the apoplastic spaces;
Phase II: activation phase associated
with the re-establishment of metabolic
activities and repairing processes at the
cell level; and
Phase III: initiation of growing processes
associated to cell elongation and leading

to radicle protrusion.
Phases I and III both involve an increase in
the water content while hydration remains stable
during Phase II. It is commonly considered that
before the end of Phase II, germination remains a
reversible process: the seeds may be dried again
and remain alive during storage and able to
subsequently re-initiate germination under
favorable conditions. (Lutts et al., 2016)

Different Types of Seed Priming:
There are numbers of priming approaches
being expedient in numer of vegetable crops.
1. Hydro Priming which involves soaking
seeds in pure water and re-drying them
to their original moisture content before
sowing. Because no additional chemical
compounds are used as a priming
ingredient, this process is both
inexpensive and ecologically sound.
2. Hormopriming is the process by
which seeds imbibe in the presence of
plant growth regulators, which can have
a direct impact on seed metabolic
activities.
Abscisic
acid,
auxins,
gibberellins,
kinetin,
ethylene,
polyamines, and salicylic acid are
common growth regulators utilised in
hormopriming.
3. Osmopriming which involves soaking

seeds in salty solution with low water
potential instead of pure water. Due to low
water potential of salty solutions, water
enters seed slowly which allows steady seed
imbibition and activation of early phases of
germination but restricts radicle protrusion.
Chemo-Priming refers to the treatment of
seeds with various chemical solutions as
priming agents. Antioxidants (ascorbic acid,
glutathione, tocopherol, melatonin, and
proline),
hydrogen
peroxide,
sodium
nitroprusside, urea, thiourea, mannose,
selenium, chitosan, fungicide, and other
natural and synthetic substances are used to
prime the skin. Various research has pointed
to the positive effects of chemo-priming with
a variety of priming agents in a variety of
environmental situations.
Biopriming which involves seed imbibition
together with bio control agent or PGPR
inoculation of seed. Now a day, the use of

2.

3.
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biopriming with plant growth promoting
Rhizobacteria (PGPR) as an integral
component of agronomic practice shows
great potential.
Solid Matrix Priming which involves
mixing and incubation of seeds with wet
solid water carrier for a certain period.
Subsequently, seeds are detached from
matrix, washed and back-dried. The use
of solid medium permits seeds to
hydrate gradually and stimulates natural
imbibition process arising in the soil.
Nutri-Priming in which seeds are
soaked with solutions containing the
limiting nutrient instead of pure water.
The inkling of this technique is to
acquire nutritional influence composed
with biochemical benefits of priming in
order to increase seed quality,
germination parameters and seedling
establishment.
There are seven type of seed priming can

be used for vegetable crop improvement. The
germination of the crop is the first step towards
increase production of particular crops. Presowing priming creates a specific physiological
state in seeds and has emerged as a viable
method for improving vegetable crop plant
behaviour. Farmers and seed firms are keen to
not only find effective low-cost priming
treatments, but also to pinpoint the agronomical
features that have improved as a result of priming
in planted species.
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17. HORTICULTURE-SPICES

Pre Harvest Factors Affecting the Post-Harvest
Quality of Tree Spices
Dharini Chittaragi
Ph.D Scholar, Dept. of Spices and Plantation crops, HC and RI, TNAU, Coimbatore

Spices are the highly valued crops mainly
used as flavouring agents. Among the various
group of spices, tree spices are unique owing
to their nature. They are suitable for
intercropping systems particularly in coconut
and arecanut plantations. Among the tree
spices, Clove, Nutmeg, Cinnamon, Tamarind
and Curryleaf are widely used. Tree spices
are mainly influenced by both pre and postharvest factors which ultimately decides their
quality. Some of them are discussed here
under:

Tamarind
Tamarind is one of the most important
multipurpose trees which is grown in farm
land and also occurs naturally in the forests.
The red tamarind is a rare mutants and its
availability is not well known. The red
tamarind fruit contains rosy red pigments.
The red colour is due to the presence of water
soluble red-rose anthocyanin pigment.
VOLUME NO. 18, ISSUE NO.02

Pre harvest factors
Hardy plant and can grow on variety of soil,
except heavy clay soil, all types of soil are
suitable. Deep alluvial soil is best for cultivation.
It grows well in semi-arid region. It can tolerate
extreme temperature as low as 0°C and as high as
40°C. Hot summer and moderate winter are best
for its cultivation. The plant is affected by frost.
The rainfall range of 500-1500mm is sufficient
Effect of Temperature and Light on
Tamarind Red Pigment
The pigment stored at 40oC recorded
maximum colour deterioration of 56.85%. The
rate of destruction positively correlated with the
temperature,
the
faster
destruction
of
anthocyanin could be due to hydroxylation 3Glycoside structure, which has protective effect in
unstable Anthocyanin (or) hydroxylation of the
pyrillium sign resulted in production of chalcone
which are responsible for browning of
Anthocyanin rich food. The presence or absence
35
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of light and the percentage of destruction of
Anthocyanins is significantly differed. The
anthocyanin pigment stored at open sunlight
recorded maximum colour destruction of
98.48% on 30days after storage. It might be
due combined effect of high light intensity
and temperature could destroy molecules of
anthocyanin. This is due to increase in the
flavylium cation construction but in the
absence of light the amount of chalcone in
extract containing Anthocyanins was higher
than its flavylium cation. In the presence of
light anthocyanins degraded more quickly
(Mayavel, 2012).

Curry Leaf
Curry leaf (Murraya koenigii Spreng,
Rutaceae), is a popular leafy-spice used in
Asian-Indian cuisine for its characterizing
authentic flavor and distinct aroma . Grown
as a homestead crop. Commercial –
Coimbatore,
Periyar,
Madurai
(T.N),
Dharwad and Belagum (Karnataka). Curry
leaf is used in very small quantities for its
distinct aroma due to the presence of volatile
oils and as a result most studies report on the
concentrations of volatile oils and not on the
nutritional value and functional properties
attributed to antioxidant vitamins and plant
pigments.
Pre-Harvest Factors
Hardy crop, Comeup well in a dryclimate
too, tolerates higher temperature, growth is
affected at 130C lower temperature.
Vegitative buds undergo dormancy at 601200MSL. Soil for cultivation is red type and
heavy clay soil is not suitable. Semihard
wood cutting of past season growth collected
during May-June can be used as planting
material. Soft wood cutting treated with
lanolin paste at 600ppm survives better.
Nutmeg
Nutmeg (Myristica fragrans Houtt.,
family- Myrsticaceae) is a source of twin
spice- nutmeg (dried seed) and mace (dried
aril covering the seed). Grown in Kerala,
Tamil Nadu, Karnataka, Goa, Maharashtra,
North East India and Andaman
Pre-harvest Factors
It requires warm and humid condition,
upto 1300m above MSL with annual Rainfall
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of 150cm.Areas with soils of clay loam, sandy
loam and red lateric soil is ideal. Hill slopes of
Western ghats and Eastern ghats are ideally
suited. Cannot tolerate excessive dry as well as
water logged conditons. Flowering in male and
female trees differ, male flowers throught the
year, female only for 7 months, maximum during
July and October. Segrigation ratio of male and
female is 1:1 and it produces 50 % unproductive
trees hence planting of 10:1 scion grafts F: M is
recommended.

Clove
Clove (Syzygium aromaticum) is the family
of Myrtaceae, grows commonly in tropical areas.
Clove buds have been reported rich in volatile oil
and have a strong biological and antimicrobial
activity such as antiviral, antifungal, antioxidant,
antitumor and insecticidal activities. Cloves are
used as flavoring agent in the food industries and
in a type of cigarette called kretek in Indonesia.
Pre-Harvest Factors
Clove is strictly a sub-tropical plant requires
warm humid climate. Mean Temperature of 2030oC. A cooler climate with well distributed
rainfall is ideal for flowering. An annual rainfall
of 150-300 cm. In India, grows up to 1500 m
above sea level,600m-1000m is optimum. Rich
loamy soils of the humid tropics and can be
grown successfully in the red soils of the
midlands of Kerala as well as in the hilly terrain
of Western Ghats at higher elevations in Tamil
Nadu and Karnataka. A pH of 4.5 to 6.5, comes
well both in slope and level grounds with
drainage.
Conclusion
These pre harvest factors need to be
managed in the initial stages. Postharvest loss
has to be gradually cut down by adopting
appropriate storage and processing techniques in
order to achieve the target of meeting the food
and nutritional requirements and also the
economy of the country.
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18. SOIL SCIENCE

Silicon Nutrition with Special Reference to Rice Crop
A. Premalatha1 and S. Saravanakumar2
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Scientist (Soil Science), Scientist (Agronomy) ICAR – Krishi Vigyan Kendra, MYRADA, Gobichettipalayam, Erode
District, Tamilnadu

Silicon is the second most abundant
element in the earth‟s crust. Average
concentration of Si in the lithosphere is
about 27.6% and in soils 23-35 %. The
conversion of silicon to secondary minerals
are the most important mechanism of soil
formation. It is present in primary silicate
minerals and secondary aluminosilicates in
the form of SiO2. Silicon is not an essential
element, but is a beneficial element for crop
growth, especially for gramineae crops.
Silicon play a crucial role in amino acid and
protein metabolism. The Si concentration in
plant varies between species ranging from
0.1-10%.
Plant absorb silicon from the soil
solution in the form of monosilicic acid also
called orthosilicic acid (H4SiO4), which has
no charge and is not much mobile in plant.
Silicon is concentrated in the epidermal
tissue as a fine layer of silicon-cellulose
membrane which protect and mechanically
strengthen plant structures against biotic
stresses like pest and disease and abiotic
stresses like salinity and water stress and
alleviate metal (Fe, AL & Mn) toxicity.

Potential Benefits of Silicon
Nutrition
The effective management of Si can offer
several potential benefits for crop production
including improved plant growth, increased
yield, induced resistance to stresses and
increased productivity of problem soils. On
an average, plants absorb from 50-200 kg of
Si/ha. The largest amounts of silicon is
absorbed by sugarcane (300-700 kg of
Si/ha), rice (150-300 kg of Si/ha) and wheat
(50-150 kg of Si/ha) (Bazilevich,1993).
Role of Silicon in Rice
Rice is a high silicon accumulating plant
and the plant is benefited from Si nutrition.
VOLUME NO. 18, ISSUE NO.02

Rice is a Si accumulator and it contains 10-15%
Si. Rice crop can uptake Si in the range of 230470 kg ha-1. Si is a beneficial element for plant
growth and it is essential for improving and
sustaining the productivity of rice. Besides rice
yield increase, Si has many fold advantages of
increasing nutrient availability such as N, P, K,
Ca, Mg, S, Zn and decreases nutrient toxicity (Fe,
P, Al) and also reduces biotic and abiotic stress in
plants. Hence, the application of Si to soil or
plant is practically useful in laterite derived
paddy soils, not only to increase yield but also to
alleviate the Fe toxicity problems. Si increases the
mechanical strength of the culm, thus reducing
crop lodging (Savant et al., 1997). In soil, Si is not
a much mobile element to plants, therefore
continuous supply of this element is required for
the healthy and productive development of plant
during all growth stages.
Beneficial Effects of Silicon in Rice
Decreases Lodging Si in rice shoots
enhanced the thickness of the culm wall and the
size of the vascular bundles that result in
reduction in lodging. Thickening of the cell walls
of the sclerenchyma tissue in the culm and/or
shortening and thickening of internodes or
increase in Si content of the lower internodes
provides mechanical strength to enable the plant
to resist lodging.
Increases Crop Growth and Yield
Si promotes growth, strengthens culm and
favours early panicle formation, increases the
number of spikelets per panicle and percentage of
matured rice grains and helps to maintain erect
leaves which are important for higher rate of
photosynthesis. Si plays an important role in hull
formation in rice, and, in turn, seems to influence
grain quality (Bhaskaran, 2014). Application of Si
fertilizers enhanced the growth parameters,
increased yield, yield attributes and quality of rice
crop.
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Improves Availability of Applied
Nutrients
Nitrogen
Fertilizing with nitrogen tends to make
rice leaves droopy, whereas silicon keeps
them erect. By adopting proper silicon
management, erect leaves can easily account
for a 10 % increase in the photosynthesis by
crop. Therefore, the maintenance of erect
leaves by proper silicon fertilization for
higher photosynthetic efficiency becomes
more important when rice is grown with
liberal applications of nitrogenous fertilizers
in lowland rice fields having highly
weathered tropical soils.
Phosphorus
The application of calcium silicate to
highly weathered soils enhanced upland rice
response to applied phosphate. Overall
beneficial effect of Si may be attributed to a
higher P: Mn ratio in the shoot due to the
decreased manganese and iron uptake, and
thus indirectly improved phosphorus
utilization within the rice plants.
Potassium
Silicification of cell walls seems to be
linked with potassium nutrition. K deficiency
reduces the accumulation of silicon in the
epidermal cells of the leaf blades, thus
increasing the susceptibility of the plant to
rice blast. Therefore, silicon management
integrated with potassium may be more
important for sustaining rice yields in upland
areas than in lowland areas.
Metal Toxicity Alleviation
Iron toxicity
In humid tropical and subtropical area,
iron toxicity is one of the major physiological
problems in rice growth. Silicon increases the
oxidizing power of roots, which converts
ferrous iron into ferric iron, thereby
preventing a large uptake of iron and limiting
its toxicity. Silicon will regulate Fe uptake

from acidic soils through the release of OH- by
roots.
Aluminium Toxicity
Si application alleviates aluminium toxicity
by creating inert aluminosilicates, stimulating
phenolic exudation by root.
Silicon Fertilizers
Calcium silicate, fine silica and sodium
silicate, are mostly used silicon fertilizers.
Potassium silicate, though expensive, is highly
soluble and can be used in hydroponic culture
and also applied through foliage. Rice husk, rice
husk ash and straw are organic sources of Si. Rice
straw hauled away from rice fields are used for
various purposes, such as animal feed, biogas
production, or mushroom cultivation, may
maintain its nutrient value as a source of Si; thus
the end products of these uses should be recycled.
Si content in rice straw and rice husk ranges from
4-20% and 9-26% respectively.
Silicon solubilising bacteria (SSB) is a biofertilizer which contains spores of the Bacillus
mucilaginosus. It is used as an effective soil
inoculant. It solubilizes silica and provides the
plant with strength to tolerate biotic and abiotic
stresses and improves its resistance to pest and
disease attack. With the changes occurring in the
global environment, the role of Silica will become
more and more important for better and
sustainable production of the crop.
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Introduction
Soil as the most abundant and
commonly preferred medium for plant
growth is used extensively for successful
plant production. It provides innumerable
benefits and support to the growth and
development pattern of the plant, namely nutrients, water, air, anchorage, etc.
However, soil also poses serious limitations
to plant growth such as it is the home for
various nematodes and disease-causing
organisms, unpredictable soil reactions, poor
drainage, soil compaction, unfavourable
after-effects caused by erosion, etc.
Traditional open field cultivation has many
flaws and does require a lot of resources
which most of the time, are not fully utilized
like a huge amount of water, space and
labour, etc especially when these resources
are at scarcity at various locations. Under
such circumstances, soil-less culture seems
to be a better option to practice. Soil-less
culture mainly refers to the technique of
Hydroponics and Aeroponics.







Basics of Hydroponics
 The term 'Hydroponics' was derived
from two Greek words 'hydro' which
means water and 'ponos' which
means labour. Hydroponics is the
method of growing plants using
mineral nutrient solutions without
soil.
 • In this process, plants can be
grown only in mineral nutrient
medium or inert mediums like
mineral wool, perlite or gravel.
 • Hydroponics is the technique of
growing
plants
in
soil-less
conditions
with
their
roots
immersed in the nutrient solution.
This technique helps to overcome
the challenges faced by the crop due
to climate change and also enable
efficient utilization of natural
resources.
 • Hydroponics was first introduced
in India in 1946 by an English
scientist, W. J. Sholto Douglas. He
established a laboratory in the
Kalimpong area of West Bengal.
Later, Douglas ended up writing a
VOLUME NO. 18, ISSUE NO.02
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book
on
Hydroponics
named
'Hydroponics: The Bengal System'.
• Hydroponics farms were further
established in Denmark, Belgium,
California, Iran, Italy, Japan and many
other countries during the 1960s and
70s.
•
Computerized
and
automated
hydroponics farms were established
during the 1980s and in the 1990s
hydroponics kits came out and became
popular.
• The techniques through which
hydroponics/soil-less culture can be
applied practically are many. The basis
of choosing these techniques are much
more important. Important basis are o - Availability of the resources
and space
o - Growing medium availability
o - The expected quality of the
produce i.e., colour, appearance,
etc
o - Expected productivity of the
crop
The type of plants that can be grown in
soil-less culture are not limited. Its range
extends from medicinal plants to flowers
to fruit crops, etc. All of these are very
easily cultivable under soil-less culture.
There is no need of using pesticides on
the crops under hydroponics. Although
low levels of CO2 and light may affect
crop's productivity but this problem can
easily be resolved by injecting these as
per requirement.
The frequency and volume of the
nutrient solution used for raising the
crop majorly depends on the following
things:
o The type of substrate used, its
volume, physical and chemical
characteristics.
o The crop which is to be grown
under
the
hydroponics
condition
o Size of container
o Climatic conditions
o Irrigation systems used
Maintaining an optimal pH is necessary
for hydroponics. The pH range of 5.5 to
6.5 is considered best for most species to
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obtain nutrients successfully from
the respective nutrient solution.
To attain good plant vigour under
soil-less culture, maintenance of
sterile root zone environment is
necessary which is very difficult to
achieve
as
minimising
the
population of plant pathogens is the
most tedious task.

Advantages
 Growing crops in soil-less culture
with only nutrient solution to be
used is very easy and does not
demand much effort.
 The
crop
grown
through
hydroponics is one of the healthiest
and hence the yield is often very
high as compared to the crop grown
using traditional methods.
 The absence of soil in the production
totally eliminates the chances of any
soil-borne insect pests, weed
infestation and other soil-related
diseases.
 Since the nutrient requirements of
the crop are directly fulfilled, plants
grow faster with smaller roots hence
taking much less space compared to
soil-based culture.
 It is estimated that crop growing in
soil-less culture only requires 1/5th
of the total space and 1/20th of the
overall water compared to the crop
growing in soil-based culture.
Disadvantages
 A lot of technical knowledge and
large investments are necessary to
be known in order to establish soilless culture successfully.
 Since the investment requirements
are high, as of now this culture is
only limited to only high-value
crops.
 Great care and high energy inputs
are essential to run the system which
ultimately leads to high-quality
yields.
Future of Hydroponics
It is believed that hydroponics shall very
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well dominate the food production industry in the
near future. As of now, it is the fastest growing
sector of agriculture. Due to prevalent poor land
management practices, there is a rapid decrease
in the land which is cultivable, and with the
increase in population, people will be left with no
other option rather than to switch to technologies
that provide better results with less input. Under
such conditions, soil-less culture or hydroponics
will serve as the best option for improved crop
production.
Though hydroponics as a practice is still in
its initial stages of establishment, however, there
are many examples around the globe of its
successful adaptation. Some are 

In Tokyo, due to the rising population,
the landmass is considered valuable by
its citizens. So to save this resource, the
country
decided
to
adopt
the
hydroponics
technology
in
rice
production. Underground vaults are
used
along
with
a
controlled
environment to produce four cycles of
harvest instead of the traditional single
harvest.
 The country of Israel has a dry (arid)
climate. There are many crops which
therefore are not cultivable in such soils
around the country. So to overcome this
lack of production of certain crops in the
country a company called „Organitech‟
adopted the hydroponics technique to
grow large quantities of bananas, berries
and citrus fruits which normally are not
cultivable in Israel's climate. The
production under this technique in the
company is completely automated,
controlled by robots and the yield is
1000 times greater than the yield
produced on the same amount of land
annually. The crops are grown in 40-foot
long shipping containers which are later
transported throughout the country.
The potential use of hydroponics as a source
of crop production in third world countries where
both water and crop are scarce is under thorough
discussion lately. Though the capital costs of
setting up the system may seem immense right
now but it is believed that with an increase in
technology development, this barrier will also be
removed.
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With NASA's future endeavours in line of
colonizing Mars or the Moon, it still hasn't
found soil suitable to support life at these
locations out of the Earth. Using hydroponics
will be a great move in all aspects to benefit
space exploration as well as to support life in
space for the long term.
Hydroponics provides a wider variety of
food to be produced and it also provides a

bio-regenerative life support system which means
that during growing under this technique plants
will absorb stale air and carbon dioxide and
provide renewed oxygen.
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Introduction
In conventional agriculture, chemical
fertilizers, pesticide and plant growth
regulators are usually applied to increase the
yield and quality of crops. However, the
frequent and excessive use of these chemicals
has often resulted in adverse environmental
effects, disturbing the ecological balance of
soils and making plants even more
susceptible to pest and diseases. The world is
neglecting an important part of our
environment- that is microorganisms. The
loss of microbial activity in our environments
leads many problems like production of food,
the removal of pollutant, development of
healthy environment are all determined by
microbial activity.
Microorganisms are tiny units of life that
are too small to be seen with the naked eye
and they exist everywhere in nature.
Microorganisms are crucial for maintaining
the ecological balance. They carry out
chemical processes that make it possible for
all other organisms including humans to live.
There are friendly guys of the microbial
worlds known as beneficial microorganisms
and a not so friendly group called pathogens
that are harmful and capable of producing
disease, decay and pollution.
What is Effective Microorganism
Technology?
Mixed cultures of beneficial naturallyoccurring organisms applied as inoculants to
increase the microbial diversity of soil
ecosystem. (Towett, 2016). Use of a liquid
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culture of effective microorganisms.

History- EM Technology
Developed at the University of the Ryukyus,
Okinawa, Japan in 1980‟s by Horticulturalist Dr.
Teruo Higa. He discovered a specific group of
naturally occurring beneficial microorganisms
with an amazing ability to revive, restore, and
preserve and named this group as E.M. In India
production of EM started in November 2000 in a
modest factory Maple Ogrotech at Kolkata. Maple
Orgotech Ltd. is manufacturing and propagating
EM in India under agreement with EMRO,
Japan. India has got exclusive rights to
manufacture and market EM technology based
products for use in agriculture, horticulture,
animal husbandry, aquaculture etc.
Properties of Effective Microorganisms
Group of co-existing microorganisms in
a culture solution which are: Naturally available,
not genetically modified, environmentally
friendly, display co-existence and co-prosperity
Need of EM Technology
 To maintain long term fertility of soil.

Increasing adverse effects of synthetic
agro chemicals and fertilizers leading to
loss of biodiversity and reduction in
micro fauna.
 For conserving soil micro flora and fauna
it need of introducing effective
microorganism
to
increase
crop
production
Mechanism of Effective Microorganisms
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strong sterilizer. It suppresses harmful
microorganisms
and
increases
rapid
decomposition of organic matter. Moreover
Lactic acid bacteria enhance the breakdown of
organic matter such as lignin and cellulose.
Lactobacillus plantarum, Lactobacillus casei,
Lactobacillus
fermentum,
Lactobacillus
salivarius, Lactobacillus delbrueckii.
Yeast - Eukaryotic, single celled, synthesize
antimicrobial substances from amino acids and
sugars, it produces bioactive substancesharmones and enzymes (Higa, 1991) Active cell
and root division. Saccharomyces cerevisiae




MO Fundamental Component
Cirulating mutrients
Healthy MO decreases, poor soil

List of Effective Microorganisms
Photosynthetic
bacteriaare
independent
self-supporting
microorganisms. These bacteria synthesize
amino acids, nucleic acids, bioactive
substances and sugars, substances from
secretions of roots, organic matter (carbon)
by using sunlight and the heat of soil as
sources of energy. They can use the energy
from infrared band of solar radiation from
700 nm to 1200 nm to produce the organic
matter, while plants cannot. So the efficiency
of the plants is increased. These metabolites
are absorbed into plants directly and also act
as substrates for bacteria increasing the
biodiversity of the micro flora. Adding
photosynthetic bacteria in the soil enhances
other effective microorganisms. For example,
VA (vesicular-arbuscular) mycorrhiza in the
rhizosphere is increased due to the
availability of nitrogenous compounds
(amino acids) for use as substrates secreted
by Photosynthetic bacteria. VA mycorrhiza
increases the solubility of phosphates in soils
thereby supplying unavailable phosphorus to
plants. VA mycorrhiza can coexist with
Azotobactor as nitrogen fixing bacteria and
enhance nitrogen fixing ability of legumes:
Rhodopseudomonas palustris, Rhodobacter
sphaeroides, Rhodobacter capsulatus.
Lactic Acid Bacteria: produces lactic
acid from sugars. Food and drinks such as
yogurt and pickles have been made by using
lactic acid bacteria. However, lactic acid is a
November, 2021

Products - EM Technology
 EM Bokashi
 EM 5
 Extended or “Secondary EM” or EM 2
 EM Fermented Plant Extract (FPE)
 EM Rice water
Benefits of EM Technology
 Manipulate the phyllosphere (plant
above ground) and the rhizosphere
(below ground)
 Hasten decomposition of organic
matters, increase nutrient delivery
efficiency, fertilizer use efficiency
 Improve general soil fertility, soil
structure, water holding capacity, soil
quality and nutrient availability over
time
 Control or suppress pest and soil-borne
diseases
 Enhance seed germination.
 Stimulate further good microbial
development
 Improve nutritional quality of produce
 Increase
resilience
and
improve
sustainability
 It is also useful in waste water treatment
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Introduction
Auxin was the first plant hormone to be
discovered, and it is the most researched of
all plant growth regulators. Auxin's
mechanism of action has been studied by
several generations of plant scientists. Plant
growth, development, and mobility were
meticulously documented by early botanists,
who even postulated the presence of mobile
signals to coordinate these processes.
A series of exquisite research into the
nature of shoot phototropism in the late 19th
and early 20th centuries led directly to the
discovery of auxin as a mobile signal
controlling cell elongation. Charles Darwin
and his son Francis are most known for
studying phototropism in coleoptiles, a
monocot tissue that shields new leaves
during germination. Went‟s experiments led
to the purification and identification of the
auxin indole-3-acetic acid (IAA).
Auxins in fact are a family of related
compounds, some of which are entirely
synthetic but mimic auxin effects, whereas
others are low-abundance compounds or
found in only some plant families. In most
discussions, auxin is used synonymously with
IAA, which is the most abundant naturally
occurring auxin. Auxin's roles to root
initiation, seed and fruit development, cell
elongation, and the suppression of lateral
buds by the shoot apex (apical dominance)
were recognised once it was accessible in
pure form, as were some of the basic
characteristics that contribute to auxin
VOLUME NO. 18, ISSUE NO.02

activity.
Current studies incorporate genomics
technologies, systems biology approaches, and
computer modelling to explore the mechanisms
by which auxin coordinates plant growth and
development, including the as yet unresolved
ways in which auxin signalling interacts with
environmental inputs and other hormone
signalling pathways. Current research uses
genetics, systems biology, and computer
modelling to investigate the processes by which
auxin regulates plant growth and development,
including the as-yet-unresolved interactions
between auxin signalling and environmental
inputs and other hormone signalling pathways.

Auxin-Mediated Seed Development and
its Molecular Mechanisms
 In
most
flowering
plants,
the
development of a seed starts with the
double fertilization and it leads to the
formation of two fertilization products:
the embryo and the endosperm. The
embryo is diploid(1m:1p). Surrounding
the
embryo
is
the
triploid
endosperm(2m:1p).
 Finally, surrounding the two fertilization
products is the seed coat derived from
the maternal ovule integuments and
receives no direct genomic paternal
contribution. This means that a
developing
seed
contains
three
genetically distinct entities, that have to
coordinate efforts in order for the seed to
develop.
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Apomictic species can start this
process autonomously,
without
paternal contribution. mutants have
been identified over the years that
mimic apomictic seed developing
seeds, or seed-like structures, even
in the absence of Fertilization
(Koltunow et al., 2003).
The genes whose mutations underlie
these phenotypes code for Polycomb
group
proteins
(PcG),
which
associate to form the Polycomb
Repressive Complex 2 (PRC2). This
protein complex is involved in the
establishment of the repressive
histone mark trimethylation of
lysine 27 on Histone H3, which
selectively silences target loci. In
Arabidopsis there are three PRC2
complexes (FIS-, VRN- and EMFPRC2), that act during different
stages of the plant life cycle. These
complexes are active in unfertilized
ovules and block seed development
if no fertilization takes place.
The endosperm, in particular, is a
site for a process called genomic
imprinting, or parent-of-originspecific allele expression. This
means that, for some genes, only the
maternal allele is expressed, while
the paternal one is silenced, and
vice-versa. These genes are therefore
called maternally-expressed genes
(MEGs) or paternally-expressed
genes (PEGs). This process is
mediated by epigenetic factors,
namely DNA methylation and
histone modifications, that silence
either of the parental alleles.
Auxin biosynthesis genes TAA/TAR1
and YUC10 are imprinted in the
endosperm, and only expressed
from the paternal alleles, while the
maternal ones are silenced by FISPRC2. After fertilization, auxin is
produced in the endosperm and is
involved in driving its proliferation
(Figueiredo et al., 2015).
Auxin develops polarity and pattern
formation in embryo using different
efflux carrier protein PIN (1,4,3

November, 2021

and7), influx protein AUX1, LAX and
transporters ABCB/PGP1O in diverse
ways (Moller and weijers, 2009;
Forestan et al., 2012)Furthermore, auxin
is exported from the endosperm to the
integuments and that this process is
mediated by a Type I MADS-box
transcription factor called AGL62
(Figueiredo et al.,2016). In the
integuments, auxin leads to the removal
of the VRN- and EMF-PRC2s, lifting
their repressive block, and allowing the
seed coat to form.

Conclusion
It has long been recognized that auxin is
critically and fundamentally important in the life
of a plant and that its localized synthesis,
transport, and response underlie plant growth
and development.
With each new tool in our inquiry toolbox,
auxin researchers have pushed forward our
understanding of these complex phenomena.
Genomic sequence information from many
plants, along with the powerful gene discovery
approaches from Arabidopsis genetics, know the
identity of many of the genes that contribute to
auxin biosynthesis, transport, perception, and
downstream signalling responses and some of the
ways these genes respond to each other and other
signalling pathways.
Ability to image auxin flow and response in
vivo has shown the phenomenally dynamic auxin
distribution
patterns
that
coordinate
development.
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Introduction
India is a land of diversity. Among all the
types of varieties, rural-urban divide is the
most fabulous one rural youth and women
are engaged in agricultural. Different
activities like formal and informal wage
work, unpaid family labor, self-employment,
and cooperative membership and across all
levels of the value chain, somehow youth
earn “mixed livelihoods” from various
sources on-farm, off-farm, and non-farm and
with self-employment and migration playing
particularly important roles, Youth being
more enthusiastic, ready to acquire
knowledge very quickly, vibrant in decision
making, accepting innovative thinking and
dynamic in nature.. and also youth shows
strong passion to desirable things, In
motivation others and they have more will
power which also helps in make them the
most valuable human resource assets for
fostering economic, cultural and political
development of a nation. When we look at
the growth pattern in the youth segment
differs substantially from that of general
population. Current predictions suggest a
steady increase in the youth population to
464 million by 2021 and finally a decline to
458 million by 2026 (India census, 2011), so
youth are the major assets for the India by
converting these categories of the into useful
no doubt we can create wonder the country
formal education and vocational training,
able
to
access
Information
and
Communication technology, unemployment,
malnutrition, are the main challenges.
Hence, there is need of effective strategies for
empowerment of rural youth. Rural youth
empowerment includes improvement of

VOLUME NO. 18, ISSUE NO.02

educational status, better reasonable healthcare
services, proper distribution of productive
resources, creating opportunities in economic
and commercial sectors, creating awareness of
their rights, roles and responsibilities , improved
standards of living and acquiring self-reliance,
self-esteem and self-confidence. Thus the
framework of empowerment encompasses the
welfare of rural youth. (Ambarao Uplaonkar,
2005).

Extension Strategies for Empowerment
of Women and Rural Youths
1. Education: By facilitating combination of
teaching cum vocational training method for
rural youth is more effective to acquire
theory as well as practical knowledge to face
his life. Motivate and support the use of
innovative technologies in affordable price
and by combine of modern technologies with
traditional knowledge for sustainable rural
development which helps in documentation
of traditional knowledge. Support resilience
and to prevent, cope with and recover from
natural disasters by raising awareness about
climate change mitigation and adaptation
possibilities Educating and advice the
adoption of environment-friendly activities
in agriculture like organic farming and
benefits to the future generation relating the
soil health as well as human health.
2. Rural
Entrepreneurship:
Entrepreneurship development is the driving
force of socioeconomic growth of any nation.
Developing entrepreneurs in agriculture and
allied sector will helps in engaging more
young in agricultural field. Because more
than 50% of population is dependency on
agriculture, rural unemployment and
migration from rural to urban areas,
45
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3.

Personal
qualities
of
an
agrientrepreneur, significantly affect the
agribusiness. India is predominantly a
rural economy where agriculture and
allied sectors play a important role in
national income, output, employment
generation
and
foreign
exchange
earnings. To attract rural youth towards
agriculture, as a first step, agriculture
needs to be transformed into a high
profitable venture with low risks and
stable income. Farm activities will have
to be diversified with cash yielding, low
volume, high-value and demand-driven
quality output. Sectors of interest in this
regard would include organic farming,
vertical use of farmland, horticultural
products, such as exotic flowers and
vegetables, medicinal mushrooms and
herbs,
high-value
spices,
animal
husbandry sector, etc. Value-addition
and primary food processing are easy to
adopt enterprises, especially for youth.
Empowering Rural Handicrafts:
India‟s rural artisans have contributed
significantly to the nation‟s economy, the
art and handicrafts sector is the second
most largest with the help of
economically cheaply available resources
employment generator after agriculture
rural area These include handicrafts of
clay, paper, embroidery, bamboo, cane,
jute, shell wood, rock, bell metal, bone,
horn and brass. The pandemic has
created a situation where even the urban
dwellers chose to temporarily migrate to
the safer, untouched rural lands for
months or more. The government and
other social development organizations
must grab this opportunity and initiate
policies explicitly targeted at reverse
migration. Companies can explore this
window of opportunity to test the
possibilities of 'rural shoring'. 'Rural
shoring' is a great option for companies
who want to realize the benefits of
outsourcing by giving work to service
providers in rural locations where the
cost of living and operations will be
much lower. With the expanding digital
infrastructure and targeted interventions
in skilling, this could prove to be a win-
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win situation for both companies and rural
youth.

ICTs for the Empowerment of Women
and youth
Information and Communication Technology
(ICT) is a wonderful tool which benefits all
spectrums of people in the world wide and it
reaches millions of people every day. It is the
communally and economically marginalized
assess source. Enabling environment for ICT,
Content development in local knowledge, Need‐
based development of software, Bridging the
divide from age, gender, community and
geography are essential., Low‐cost training
institutes and „no cost trainers‟ NSS/NCC
students,
Marketing
development
and
management skills, Women to be involved in
designing ICT policies, ICT centres can be part of
existing institutions such as health centres,
school, community centres, panchayat and ICDS
centres, Gender and ICT awards good practices.
Conclusion
Young people in all countries are both a
major human resource for development and key
agents for social change, economic development
and technological innovation. Their imagination,
ideals, considerable energies and vision are
essential for the continuing development of the
societies in which they live rural young people
can only commit themselves to active
participation and full integration in society when
they find enabling environments for the
fulfillment of their civic potential and when their
actual needs and conditions are taken into
account There must be need of effective and
suitable policy which is one in another way to
continuous engaging rural young people and
encouraging by proving bank loan for startups at
higher subsidy rate.To be able to make informed
decisions take and accept responsibility to be
more independent and to be able to effect change
in them in others and in their communities.
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Abstract
Now a day’s Agriculture has become extremely competitive. Practicing agriculture
demands to be innovative, nature friendly, relying on farmers wisdom and make use of
modern development of science. The farming should be sustainable and profitable in
different resource environment in order to bring in financial and livelihood security for rural
households. To address issues related to dissemination of technology in agriculture, the
Krishi Vigyan Kendra (KVK), also known as Agriculture Science Centre, a grass root level
scheme has been designed and nurtured by Indian Council of Agricultural Research (ICAR).
The KVKs aim is to bridge the gap between the technologies developed at the research
institutions and its adoption at the field level by the farmer’s through the demonstration of
technology/ products etc. and by providing training for the farmers, rural youths and the
extension personnel. KVKs transfer of technology programme has contributed immensely in
increasing the productivity of selected interventions. This clearly shows that KVK
interventions helped in the development of socio-economic status among farming
community. So that farmers/trainees are not only self-employed but also created
opportunity for unemployed.
Keywords: KVKs, Agriculture, Role.
process. KVKs are envisaged to reduce the time
Introduction
lag between technology generation and its
On recommendation of the Education
application to the location specific farmer fields
Commission (1964-66), discussion of
for increasing production, productivity and net
Planning Commission, Inter-Ministerial
farm income on a sustained basis.
Committee as well as recommendation by the
committee which was headed by Dr. Mohan
Mandate of KVKs
Singh Mehta (appointed by ICAR in 1973)
KVKs provide key facilitating role in the
generated an idea for the establishment of
refinement of technologies to specific conditions,
Farm Science Centre (Krishi Vigyan Kendra).
by acting as a two-way link between research and
Krishi
Vigyan
Kendras
(KVKs)
are
farmers. Application of technology/products
established in the country for supporting the
through
assessment,
refinement
and
rural
farmers
by
transferring
new
demonstration for adoption, is the main mandate
technologies to them. The main function of
of the KVKs. To achieve this mandate effectively,
KVKs was to undertake vocational training
each KVK is expected to perform following
and on farm testing of the technologies. The
activities:
first KVK, on a pilot basis, was established in
1. On-farm testing to identify the location
1974 at Pondicherry under the administrative
specific agricultural technologies under
control of the Tamil Nadu Agricultural
various farming systems.
University, Coimbatore. For technological
2.
Frontline demonstrations to establish its
backstopping in agriculture and allied sectors
production potentials on the farmers‟ fields.
Krishi Vigyan Kendra (KVK) is the only
3. Training farmers and extension personnel to
institution at the district level in India. KVKs
update their knowledge and skills according
have been effectively contributing to the
to modern agricultural technologies.
technology development and promotion
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4.

5.

6.

Work as resource and knowledge centre
of
agricultural
technologies
for
supporting initiatives of public, private
and voluntary sector for improving the
agricultural economy of the district.
Produce
and
make
available
technological
products
like
seed,
planting material, bio agents, young ones
of livestock etc to the farmers.
Organizing extension activities to create
awareness about improved agricultural
technologies to facilitate fast diffusion
and adoption of technologies in
agriculture and allied sectors.

Role of KVK
KVK is an agro-based capacity building
institution to the farmers to provide need
based teaching on various aspects of
agriculture and allied sectors. KVKs impart
latest technical know-how and do-how
knowledge to different clientele by
formulating various programmes with the
principles of learning by doing, seeing is
believing, earn while you learn to achieve the
desirable changes pertaining to their
knowledge, skills and attitude with a view to
help them live better by improving their farm
and allied enterprises. KVK plans, executes
and evaluates its programmes with the
people. KVKs are implementing various
technological interventions based on the
farming community needs. Some KVKs have
achieved progress in large scale adoption of
technologies and establishment of homescale enterprises by their interventions
leading to generation of additional farm
income and employment opportunities
(Singh et al., 2012). Extension activities were
being implemented in the form of Field day,
Technology week, Krishi Mela, Scientists visit
to farmer‟s field and vice versa.
Besides
carrying
out
Mandatory
activities, KVK was also rendering services to
farming community by supplying good
quality critical inputs in terms of seeds,
saplings, breeds which are being produced in
KVK‟s farm. With an objective to rationalize
fertilizer policy for farmers KVKs carrying
out Soil and Water analysis in their own
laboratory by testing major soil nutrients
with minimum cost. KVK‟s draws all the
information required to farmers, most
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appropriate technological options, management
of technologies, including optimal use of inputs,
changing farm system options (mixed farming
and diversification, animal husbandry, fisheries),
sourcing reputed input suppliers, collective
action with other farmers, consumer and market
demands for products, quality specifications for
produce, time to buy inputs and sell produce, offfarm income-generation options, access to credit
and loans, sustainable natural resource
management and coping with climate change. It
is desirable to know the impact of KVK trainings
on farmer‟s life. (Katole et al., 2017) concluded
that KVK‟s trainings are able to bring significant
changes in the level of knowledge and adoption
among farmers.
Training and guidance given to trainees by
KVK play key role in influencing technological
changes besides other managemental tasks,
having positive impact. Farmers with progressive
attitude always try to involve themselves in all
activities through which more annual income can
be achieved. Thus, such kinds of farmers were
always optimistic and try to get maximum
information and benefit from KVK trainings and
get new ideas to change their outlook towards
life, which made them more innovation prone.
Thus, KVK‟s are instrumental in positively
influencing the life style of farmers and there is
direct relationship between profile and attitude of
farmers towards training programmes.
Singhal and Vatta, (2017) reported that
Krishi Vigyan Kendra contributed positive
enhancement in adoption level of farmers in
various aspects of agricultural production
technologies. KVK practices created great
awareness and motivated the farmers to adopt
appropriate production technologies. Indeed the
efforts of the KVK seemed to have a positive
effect in enhancing the farmers‟ technical
knowledge
on
agricultural
production
technologies. Due to the interventions of KVK
scientists in training, demonstrations activities,
on farm trials and other extension activities
helped in enhancing the enhancing the
knowledge level of farmers which in turn led
higher adoption of agricultural production
technologies. KVKs transfer of technology
programme has contributed immensely in
increasing
the
productivity
of
selected
interventions. This clearly reflects that KVKs
interventions helped in the socio-economic status
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development among farming community so
that farmers/trainees are not only selfemployed but also created opportunity for
unemployed.

Conclusion
KVKs are the innovative science based
institutions, which provides vocational
training to farmers, farm women, and rural
youth, and also conduct on-farm research for
technology
refinement
and
organizes
frontline demonstrations to prompt modern
agriculture technologies to the farmers as
well and extension workers.
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Introduction
The process of developing new crop
varieties can take almost 25 years.
Considerable developments in biotechnology
have led breeders of plants and animals to
develop more efficient selection systems to
replace
traditional
phenotype-based
selection
systems.
Biotechnology
has
considerably shortened the time to 7-10 years
for new crop varieties to be brought to the
market. One of the tools which can make it
easier and faster for scientists to select plant
traits is marker-assisted selection (MAS)
(Collard and Mackill, 2008).
What is MAS?
Marker assisted selection (MAS) is a
process whereby a marker (morphological,
biochemical or one based on DNA/RNA
variation) is used for indirect selection of a
genetic determinant or determinants of a
trait of interest (e.g. productivity, disease
resistance, abiotic stress tolerance, and
quality).
VOLUME NO. 18, ISSUE NO.02

Marker assisted selection (MAS) is an
indirect selection process where a trait of interest
is selected, not based on the trait itself, but on a
marker linked to it. For example, if MAS is being
used to select individuals with disease resistance,
the level of disease resistance is not quantified
but rather a marker allele that is linked with
disease resistance is used. The assumption is that
the marker used for selection associates at high
frequency with the gene or quantitative trait locus
(QTL) of interest, due to genetic linkage (close
proximity, on the chromosome, of the marker
locus and the disease resistance-determining
locus). MAS can be very useful to efficiently select
for traits that are difficult or expensive to
measure, exhibit low heritability, and are
expressed late in development. However, it is
usually essential to confirm at certain points in
the breeding process that the selected individuals
or their progeny do in fact express the desired
phenotype or trait. Several marker systems have
been developed and are applied to a range of crop
species. These are the Restriction Fragment
Length Polymorphisms (RFLPs), Random
49
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Amplification
of
Polymorphic
DNAs
(RAPDs), Sequence Tagged Sites (STS),
Amplified Fragment Length Polymorphisms
(AFLPs), Simple Sequence Repeats (SSRs) or
microsatellites, and Single Nucleotide
Polymorphism (SNPs) (Jairin et al., 2009).

Marker Types
The majority of MAS work in the present
era uses DNA-based markers. However, the
first markers that allowed indirect selection
of a trait of interest were morphological
markers. In 1923, Sax first reported
association of a simply inherited genetic
marker with a quantitative trait in plants
when he observed segregation of seed size
associated with segregation for a seed coat
color marker in beans (Phaseolus vulgaris
L.). In 1935, Rasmusson demonstrated
linkage of flowering time (a quantitative
trait) in peas with a simply inherited gene for
flower color. Markers may be morphological,
biochemical, cytological and molecular
(Hayashi et al., 2004).
Gene Vs Marker
The gene of interest directly causes
production of protein(s) or RNA that
produce a desired trait or phenotype,
whereas markers (a DNA sequence or the
morphological or biochemical markers
produced due to that DNA) are genetically
linked to the gene of interest. The gene of
interest and the marker tend to move
together during segregation of gametes due
to their proximity on the same chromosome
and
concomitant
reduction
in
recombination (chromosome crossover
events) between the marker and gene of
interest. If the gene of interest is not known,
markers linked to the gene of interest can
still be used to select for individuals with
desirable alleles of the gene of interest.
Situations Favorable for Molecular
Marker Selection
There are several indications for the use
of molecular markers in the selection of a
genetic trait.
In such situations that:
 The selected character is expressed
late in plant development, like fruit
and flower features or adult
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characters with a juvenile period (so that
it is not necessary to wait for the
organism to become fully developed
before arrangements can be made for
propagation)
The expression of the target gene is
recessive (so that individuals which are
heterozygous positive for the recessive
allele can be crossed to produce some
homozygous offspring with the desired
trait)
There is requirement for the presence of
special conditions in order to invoke
expression of the target gene(s), as in the
case of breeding for disease and pest
resistance (where inoculation with the
disease or subjection to pests would
otherwise be required). This advantage
derives from the errors due to unreliable
inoculation methods and the fact that
field inoculation with the pathogen is not
allowed in many areas for safety reasons.

Steps of MAS
Generally, the first step is to map the gene or
quantitative trait locus (QTL) of interest first by
using different techniques and then using this
information for marker assisted selection.
Generally, the markers to be used should be close
to gene of interest (<5 recombination unit or cM)
in order to ensure that only minor fraction of the
selected individuals will be recombinants.
Generally, not only a single marker but rather
two markers are used in order to reduce the
chances of an error due to homologous
recombination. For example, if two flanking
markers are used at same time with an interval
between them of approximately 20cM, there is
higher probability (99%) for recovery of the
target gene.
QTL Mapping Techniques
In plants QTL mapping is generally achieved
using bi-parental cross populations; a cross
between two parents which have a contrasting
phenotype for the trait of interest are developed.
Commonly used populations are recombinant
inbred lines (RILs), doubled haploids (DH), back
cross and F2. Linkage between the phenotype and
markers which have already been mapped is
tested in these populations in order to determine
the position of the QTL. Such techniques are
based on linkage.
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Single step MAS and QTL Mapping
In contrast to two-step QTL mapping
and MAS, a single-step method for breeding
typical plant populations has been
developed. In such an approach, in the first
few breeding cycles, markers linked to the
trait of interest are identified by QTL
mapping and later the same information is
used in the same population. In this
approach, pedigree structure is created from
families that are created by crossing number
of parents (in three-way or four-way crosses).
Both phenotyping and genotyping is done
using molecular markers mapped the
possible location of QTL of interest. This will
identify markers and their favorable alleles.
Once these favorable marker alleles are
identified, the frequency of such alleles will
be increased and response to marker assisted
selection is estimated. Marker allele(s) with

desirable effect will be further used in next
selection cycle or other experiments.
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History
The first discovery of this phenomenon
is credited to Leuwen hock as early as 1719 in
Citrus seeds. Apomixis was first described
in Antennaria by
Juel
in
1898
(Nogler, 2006). By 1941, apomixis had been
reported in 44 genera from 23 families
(Stebbins, 1941).
Gustafsson's
seminal
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treatment
of
apomixis
in
angiosperms
(Gustafsson, 1946; 1947a; b)
listed
73
agamospermous genera from 25 families
(excluding viviparous species), and it provided
comprehensive descriptions of developmental
pathways, evolutionary origins and ecological
preferences. Asker and Jerling (1992) recognized
108 genera in which apomixis occurs in at least
one species (referred to herein as apomict-
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containing genera), and they listed an
additional 26 questionable records. Naumova
(1992)
recognized
116
genera
with
sporophytic apomixis, and Carman (1997)
listed 222 genera that contain sporophytic or
gametophytic apomicts.

Introduction
Apomixis (apo = detached/separate;
mixis = union/combination) term introduced
in 1908 by Winkler, seeds are formed but the
embryos develop without fertilization
(Nogler, 1984) When sexual reproduction
does occur, the apomixis is termed as “
Facultative ”, ex- Blue grass, Pearl millet and
Sorghum. When sexual reproduction is
absent, it is referred to as “ Obligate ”, exPanicum maximum. Apomixis is usually
found at a higher ploidy level.
Apomixis is defined as asexual
reproduction through seeds (85) and, thus,
leads to the production of clonal progeny
whose genotype is identical to that of the
mother plant. Apomixis is not only a useful
agronomic trait with tremendous potential
for plant breeding, it is also an interesting
developmental phenomenon.
Apomixis is widely distributed among
higher plants. More than 300 species
belonging to 35 families are apomictic. It is
most common in Gramineae, Compositae,
Rosaceae and Rutaceae. Among the major
cereals maize, wheat, and pearl millet have
apomictic relatives.
Genetic understanding of apomixis has
been handicapped for a long time due to lack
of techniques viz., for isolation of embryo
sacs, use of flow cytometry, and availability
of molecular markers for a rapid and
accurate
identification
of
apomictic
genotypes (Crane and Carman, 1987; Peel,
1993). Apomixis is a consequence of
deregulation of the genes involved in sexual
reproduction.
Normal asexual reproduction of plants,
such as propagation from cuttings or leaves,
has never been considered apomixis but
replacement of the seed by a plantlet, or
replacement of the flower by bulbils are types
of apomixis. Apomixis produces embryos or
seed progeny that are exact genetic replicas
of the mother plant. The main advantage of
apomixis over sexual reproduction is the
November, 2021

possibility to select individual plants with
superior characteristics and propagate them
clonally through seeds.

Types of Apomixis Based on Occurrence
:1. Non reccurent :- embryo develop from any
cell of embryosec (haploid cell)
a. Haploid parthenogenesis : embryo
developed from egg cell
b. Haploid apogamy (pseudogamy) :
embryo developed from synergids or
antipodal cells
2. Recurrent apomixes : embryosec develop
without meiosis from diploid cell
a. Diplospory : embryo sec develop from
MMC
b. Apospory : embryo sec develop from
any vegetative cell of ovule, then embryo
is developed from diploid egg cell.
3. Adventitious embrony (sporophytic
budding) : embryo directly develop from
nucellus or integuments ( no production of
embryosac) e.g. mango , citrus
Genetic Basis of Apomixis are Involved
in Shaping the Apomictic Phenotype
1. Termination of meiosis,
2. Formation of aposporous embryo sacs and
their parthenogenetic development,
3. Sporophytic and Gametophytic factors,
4. Modify gene expression,
5. Segregation distortion,
6. Suppressed
recombination
and
environmental effects,
7. Presence of asymmetric genome regions
Development of Apomictic Lines
Apomictic lines can be developed by the
following three different approaches:
1. Gene Transfer from wild species:

e.g., from Tripsacum dactyloides into
maize, from Pennisetum orientate into
pearlmillet.
2.
3.

By induced Mutations:
Isolation of Apomictic Recombinants from
Interspecific Crosses:
For example, seed formation has been
reported in the intergeneric hybrids between T.
aestivum and Avena sativa, H. vulgare and T.
aestivitm etc…
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Techniques for Isolation of

Apomictic Plant

Morphological :Uniformity of progeny
from heterozygous or cross-pollinated
parents. Occurrence of maternal phenotypes
in crosses
Cytological : Cytological analysis of
developing embryo sac is made at different
stages from initiation of MMC to the
formation of mature embryo sac.
Histological : Female florets at
different stages of maturity are collected.
Fixed in FAA for 24 h and are then
transferred to 70% ethanol. Pistils are
dissected and dehydrated using the ovule
clearing method. The pistils are embedded in
parafilm, sectioned at 10 mm and stained
with safranin O-fast green.
Biochemical : Isozyme markers can be
used to study genetic variation and to detect
the presence of apomixis. The apomictic
breeding behaviour was detected in Arabis
holboelli and Allium tuberosum through
enzyme electrophoresis.
Molecular : If the genes for apomixis
can be tagged with molecular markers such
as RAPD, RFLP or AFLPs, breeding material
can be screened for apomixis. Two molecular
markers (UGT 197 and OPC-04) were

identified while making crosses between two wild
species of Pennisetum and sexual Pearl millet.
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Significance of Polyembryony and
Apomixis
 These provide an opportunity for
producing
genetically
uniform
population
 Apomictic seedlings are useful for
producing uniform rootstocks in
apple (Malus toringoides and M.
sikkimensis), citrus and Jamun etc.
 Apomictic seedlings are highly
uniform and quite healthy in
contrast to sexually produced
seedlings, helpful for identification
during hybridization (e.g. trifoliate
leaf character in citrus), suitable for
screening viruses, which are not
otherwise transmitted through seeds
 Polyembryony demonstrates that
embryogenic potential is not limited
to zygote but is possessed by various
other somatic cells, which forms the
base
for
in
vitro
somatic
embryogenesis
 Obligate apomixis permits fixation
of heterosis in the hybrids.
Therefore, farmers can resow the
seeds produced by apomictic hybrids
generation after generation
 The new hybrid variety could be
multiplied from few hybrid seeds in
the same manner as purelines. This
greatly simplifies hybrid seed
production
 Even such parents that flower at
different times may be crossed in a
greenhouse to obtain few hybrid
seeds, which can be used to establish
the new hybrid variety
 The nucleus seed of hybrid varieties
can be conveniently maintained as
hybrid varieties
 Fixation of genotype (hybrid vigour)
– Nawaschin and Karpachenko
(1930)
Problems or Disadvantages of
Apomixes
 Apomixis is a very complicated
phenomenon
 Can't control accumulation of
deleterious genetic mutations
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Usually restricted to narrow ecological
niches Lack ability to adapt to changing
Environments
Estimation of the level of facultative
apomixis, is tedious and time consuming
In case of facultative apomicts, the
proportion of sexual progeny is affected
by environmental factors like day length
and temperature
In the absence of morphological markers
linked with apomictic development,
maintenance of apomictic stock becomes
difficult
The genetic basis of apomixis is not clear
in most cases
Apomixis genes could escape into wild
relatives and cause genetic erosion Gene
transfers from apomictic crops to sexual
wild relatives, both of which might have
the same ploidy level
The unsuccessful attempts to transfer
apomixis to an experimental or crop
species through conventional breeding
procedures results in phenomenon called
genomic imprinting
A dominant apomixis transgene spread
through pollen across populations to a
related outcrossing species resulting in
rapid
fixation
of
genotypes,
displacement of sexual siblings and lead
to a reduction in the genetic diversity
both within a crop and among its close
relatives. Apomixis technology is that it
may entrench the trend of monocultures
in agriculture thus reducing biodiversity
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The elderly make up a major share of the
world's population, which is expected to
quadruple from 12% to 22% between 2015
and 2050. With this demographic shift,
ensuring proper diet and health is a huge
concern. Malnutrition caused by insufficient
food consumption is a prevalent concern
among the elderly. The main complaints for
limited meal consumption include a lack of
appetite, difficulty chewing, and swallowing.
Furthermore, as people age, they become
more prone to changes in water balance,
which can lead to overhydration or, more
commonly, dehydration. Aside from a 150
kcal per decade drop in caloric needs as
people
become
older,
nutritional
requirements for the elderly do not diminish,
and in certain situations, they rise. Inclusion
of nutrient dense liquid foods can give
appropriate nutrients and hydration to the
geriatric population, taking into account
nutritional
needs
and
physiological
conditions.
Coarse cereals and millets, often known
as nutricereals, have lost favour in recent
years due to a preference for fine cereals over
VOLUME NO. 18, ISSUE NO.02

coarse cereals as people's earnings have risen.
The nutritional and phytochemical advantages of
coarse cereal grains over fine cereal grains has
recently attracted attention. In comparison to
other cereals like rice and wheat, coarse cereal
grains have a high fibre content, moderate
digestibility, and high mineral content. These
"gluten-free" nutricereals are ideal for anyone
with celiac disease, wheat-induced enteropathy,
sensitivities, and allergies. High antioxidant
levels and improved cholesterol profiles of the
consumer are just a few of the potential health
benefits of their use. Coarse grains including
sorghum, pearl and finger millets, and maize are
used to make a wide range of beverages all
around the world. In India, however, coarse
cereals are used in a restricted number of
beverages.
Certain inherent degenerative changes that
occur during the ageing process result in
functional deterioration. Genetics, nutrition,
socioeconomic, psychological, and medical
problems, as well as the availability of health-care
facilities, all influence these factors. As a result,
they require regular nourishment and health care
in order to live a normal life. In this regard, it is
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critical to examine interrelated factors such
as the ageing process and the requirement
for proper nutrition. There are other glutenfree grains available, including the pseudocereals amaranth and quinoa, which have a
high nutritional profile.
As a result, there is a growing focus in
research on their usage in the creation of
high-quality, healthful gluten-free products
like bread and pasta. Commercialization of
these items, however, is currently limited.
The availability of appealing gluten-free
pseudo-cereals would be a huge step toward
guaranteeing optimal nutritional intake. As a
result, extending healthy life expectancy in
an ageing society is a major societal challenge
both globally and in India. Diet, nutrition,
and lifestyle all have an impact on the health
and well-being of the elderly. The
development of therapeutic functional foods
from whole grains like quinoa and amaranth,
as well as moringa leaves, could be an
appropriate carrier for not just specific
nutrients, but also functional for the geriatric
population.

Brief review of Geriatric Health
Drinks
Bharti and co-workers studied geriatric
food mixes prepared from quinova,
amaranth, moringa and other ingredients
were nutritionally superior in terms of
protein, fat, fibre, ash, iron, zinc and ascorbic
acid. They concluded that quinoa and
moringa are good source of macro and micro
nutrients hence open the way of introducing
these materials to daily food items to prevent
health problems. The incorporation of these
ingredients in the geriatric food could help to
alleviate the deficit in protein, fibre, minerals
in the elder population.
The viscosity of beverages made with
coarse cereals and millets was shown to be
high, predicting the satiating value of energycontaining beverages. Sensory, colour, and
texture quality characteristics of the three
beverages were all influenced by the
flavouring ingredients. Energy and minerals
are abundant in the enhanced beverages.
These beverages have a strong phenolic and
radical scavenging activity in addition to
their nutritional value. These beverages,
when drunk as a snack or supplement in
November, 2021

between meals, can give additional calories as
well as other vital elements, thereby improving
the nutritional condition of the elderly.
Devaki and co-workers conducted an
experiment on geriatrics population to see the
effect of ashgourd fermented beverage on
anthropometric, nutritional and biochemical
status of institutional elderly inmates. Ashgourd
Fermented beverage (180ml) was provided to
inmates of experimental group with the
instructions to drink in fasting condition as a first
drink in the morning for 60 days and control
group received no supplementation. The result
were that on the supplementation of ashgourd
fermented beverage for 2 months on geriatric
population can be concluded that the
supplementation
showed
significant
improvement in Body mass index grades,
reduced the blood glucose levels, improved the
lipid profile status, heamoglobin levels in
experimental group when compared with the
control group. Hence, the same is benefitted for
geriatric population.
Ageing leads to various physiological and
metabolic changes e.g. reduced calories need,
lean muscle replacement by fat, changes in
enzyme activity and secretion of gastric
component, decreased activity of salivary
amylases and proteolytic enzyme etc. The
biochemical and physic-chemical changes that
occur during ageing indicate the need of a
nutritionally balanced health drink for the
management of elderly (RDA). It is very
important to take care of geriatric population,
therefore it is important to make different types
of health supplement for maintaining the health
of geriatric population.
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