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BIOTECHNOLOGY

Double Haploids (DHs): Best Method for Crop
Improvement
Ratilal Chavadhari
Department of Genetics & Plant Breeding, B. A. College of Agriculture, AAU, Anand-388 110

History
A plant or line obtained by doubling the
chromosome number of a haploid plant is
called double haploid. The first report of the
haploid plant was published by Blakeslee et
al. (1922) in Datura stramonium and Guha
and Maheshwari (1964) developed anther
culture technique for the production of
haploids. Haploid production by wide
crossing was reported in barley (Kasha and
Kao, 1970) and tobacco (Burk et al., 1979)
Introduction:
Based on the 2015 Revision of World
Population Prospects, the world population
will
reach
9.7
billion
in
2050
June, 2021

(https://esa.un.org/ unpd/wpp/). Feeding the
growing population in 2050 is estimated to
require increasing overall food production by
70%
(http://
www.fao.org/wsfs/
forum2050/wsfs-forum/en/).
With
limited
natural resources, land and water, and the
challenges of a changing climate, the yield of
major food crops, maize, rice and wheat, needs to
be increased over time. Continued increases in
crop performance can be obtained by steeper
genetic gains mediated by improved marker
technologies, predictive statistics and breeding
methodologies (De La Fuente et al., 2013).
Doubled haploid (DH) technology has provided a
strategy to significantly shorten breeding cycles
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and increase genetic gain. The major
advantage of DH technology lies in
instantaneous development of homozygous
lines instead of 6–10 generations of
inbreeding by selfing or sib-crossing (Prigge
et al., 2012), which is a major breakthrough
to speed up cultivar development (Dunwell,
2010).
Conventional plant breeding methods
require 6-7 cycles of selection for desirable
traits in order to get the required
homozygosity level. This consumes 11-13
years for releasing a cultivar whereas double
haploid (DH) production helps in getting
complete homozygous individuals in a single
generation. In this way, DH technology
speeds up the breeding programmes. DH has
been discovered in at least 200 plant species
and is widely used in Brassicas and cereals,
including wheat, barley, rice and maize
(Dunwell, 2010; Dwivedi et al., 2015; Forster
et al., 2007; German_et al., 2011).
Once haploid plants become available,
their genome must be doubled to produce a
fertile DH line (n-2n).
Colchicine: Colchicine is used to
double the chromosome number in order to
produce homozygous DH plants. It is a toxic
natural alkaloid and secondary metabolite,
extracted from seed and corn of plants of the
genus Colchicum (autumn crocus, Colchicum
autumnale, also known as "meadow
saffron").
How colchicine work? When plant
parts were treated with appropriate media,
the chromosome of treated cells replicated
properly, but spindle formation was inhibited
and cytoplasmic phase of cell division did not
take occurs.
Other
chromosome
doubling
agents






Acenanaphthene
Chloramphenicol
Nitrous oxide
Parafluorophenyl alanine
Hydroxyquinone

In vivo techniques for haploid
production
1. Distant hybridization crosses followed by
chromosome elimination,
2. Bulbosum Technique
VOLUME NO. 17, ISSUE NO.09

3.
4.

Parthenogenesis,
Inducer based approach

In vitro techniques for haploid
production
1. Androgenesis : Anther culture and Pollen
(microspore) culture
2. Gynogenesis -Haploid plants can be
developed from ovary or ovule cultures.

Figure: Outline of development of double
haploidy in a practical plant breeding
programmes

Advantages of DH’s
 The ability to produce homozygous lines
after a single round recombination saves
a lot of time for the plant breeders.
 Good
characteristics
and
unique
complete homozygous nature of DHs
make them very useful for early release
of cultivars, germplasm development,
transferring a specific trait by shortening
back cross methodology, understanding
the inheritance mechanism of complex
quantitative traits, mapping Quantitative
Trait Loci (QTLs) associated with
multigenic traits, Genomics studies and
gene identification, whole genome
mapping and speedy production of
transgenic plants. These valuable
applications of DH lines signifies the
importance of DH lines and clearly
depicts how DH populations are the best
and ideal material for these purposes.
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Disadvantages of DHs
 The main disadvantage with the DH
population is that selection cannot
be imposed on the population. But
in conventional breeding selection
can be practised for several
generations:
thereby
desirable
characters can be improved in the
population.
 In haploids produced from anther
culture, it is observed that some
plants are aneuploids and some are
mixed haploid-diploid types.
 The over-usage of doubled haploidy
may reduce genetic variation in
breeding germplasm.
 In some species, inefficient haploid
genome doubling is considered to be
the key obstacle for implementation
of DH technology in commercial
breeding programmes.
Achivements:
Table.1
Varieties
developed
through
double
haploid
technology
Crop
Rice

Method
followed
Anther
culture
Anther
culture

Wheat

Anther
culture
Anther
culture

Tobacco Anther
culture
Anther
culture
Barley

H.
bulbosum

Varieties

Country

Tanfeng 1,
Tan Fong 1,
Hua Yu 1,
Parag
401(ACR
401)
CR Dhan 801

China

Hua Pei 1,
Lung Hua 1,
Yunhua 2
Tan Yu 1,
Tan Yu 2
F211(wilt
resistant &
mild
smoking)
Mingo,
Gwylan

MH,
India
CRRI,
India
China
China
Japan

Canada

Table.2 Pest and disease resistance
lines developed using double haploid
technique
Crop & line
Barley- Mingo,
Q-21681

June, 2021

Resistence to
Barley yellow mosaic virus
Stem rust, leaf rust and

Rice- Zhonghua
no-8 & 9
Hwasambye
Tobacco- Tan yu 3

PM
Blast , high yielding and
good quality
Leaf blast, BLB, & rice
stripe tenui virus, BPH &
cold tolerance
Necrotic strain of potato
virus
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AGRICULTURAL METEOROLOGY

Climate Change Causing Shift in Earth’s Axis
H. N. Kanjiya
Agrometeorology Cell, Department of Agronomy, JAU, Junagadh-362001, Gujarat..

A study published in Geophysical
Research
Letters
of
the
American
Geophysical Union (AGU) says that due to
the significant melting of glaciers because of
global temperature rise, Earth‘s axis of
rotation has been moving more than usual
since the 1990s. While this change is not
expected to affect daily life, it can change the
length of the day by a few milliseconds.

Earth’s Axis of Rotation:
 It is the line along which it spins
around itself as it revolves around
the Sun. Earth's axial tilt (also
known as the obliquity of the
ecliptic) is about 23.5 degrees. Due
to this axial tilt, the sun shines on
different latitudes at different angles
throughout the year. This causes the
seasons. The points on which the
axis intersects the planet‘s surface
are the geographical north and south
poles.
 The location of the poles is not fixed.
The axis moves due to changes in
how the Earth‘s mass is distributed

VOLUME NO. 17, ISSUE NO.09

around the planet. Thus, the poles move
when the axis moves, and the movement
is called ―polar motion‖.
o Generally, polar motion is
caused by changes in the
hydrosphere,
atmosphere,
oceans, or solid Earth. But now,
climate change is adding to the
degree with which the poles
wander.
o According to NASA, data from
the 20 century shows that the
spin axis drifted about 10
centimetres per year. Meaning
over a century, polar motion
exceeds 10 metres.

Findings from the New Study:
 Since the 1990s, climate change has
caused billions of tonnes of glacial ice to
melt into oceans. This has caused the
Earth‘s poles to move in new directions.
 The north pole has shifted in a new
eastward direction since the 1990s,
because of changes in the hydrosphere
(meaning the way in which water is
stored on Earth).
 From 1995 to 2020, the average speed of
drift was 17 times faster than from 1981
to 1995. Also, in the last four decades,
the poles moved by about 4 metres in
distance.
 The calculations were based on satellite
data from NASA‘s Gravity Recovery and
Climate Experiment (GRACE) mission.
Causes of Polar Drift:
 Ice Melting: The faster ice melting
under global warming was the most
likely cause of the directional change of
the polar drift in the 1990s. As glaciers
melt, water mass redistributes, causing
shifts in the planet's axis.
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Change in Non-Glacial Regions
(Terrestrial Water Storage):
Due to climate change and
unsustainable
consumption
of
groundwater for irrigation and other
anthropogenic activities.
Groundwater Depletion: As
millions of tonnes of water from

below the land is pumped out every year
for drinking, industries or agriculture,
most of it eventually joins the sea, thus
redistributing the planet‘s mass.
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Climate Change Impacts on Agriculture
H. N. Kanjiya
Agrometeorology Cell, Department of Agronomy, JAU, Junagadh-362001, Gujarat

Climate Change
Climate change means a gradual change
in the climate both by natural and artificial
causes. The causes of climate change are
largely divided into natural causes and
artificial causes. Natural causes include the
change in solar activity, volcanic eruption,
sea water temperature, ice cap distribution,
westerly waves and atmospheric waves. On
the other hand, artificial causes include
carbon dioxide emission from industry and
agricultural
production
activities,
deforestation, acid rain and the destruction
of the ozone layer by Freon gas, with global
warming by the increase of greenhouse gases
carbon dioxide (CO2), methane (CH4),
nitrous oxide (N2O), hydrofluoro carbon
(HFCs), perfluorocarbon (PFCs) and sulfur
hexafluoride (SF6) as the representative
(Presidential Advisory Council on Education,
Science & Technology: PACEST, 2007).
Impacts on Agriculture
Impact of climate change on agriculture
will be one of the major deciding factors
influencing the future food security of
mankind on the earth. Agriculture is not only
sensitive to climate change but also one of
the major drivers for climate change.
Understanding the weather changes over a
period of time and adjusting the
management practices towards achieving
better harvest are challenges to the growth of
agricultural sector as a whole. The climate
sensitivity of agriculture is uncertain, as
there is regional variation in rainfall,

June, 2021

temperature, crops and cropping systems, soils
and management practices.
The inter-annual variations in temperature
and precipitation were much higher than the
predicted
changes
in
temperature
and
precipitation. The crop losses may increase if the
predicted climate change increases the climate
variability. Different crops respond differently as
the global warming will have a complex impact.
The tropics are more dependent on agriculture as
75% of world population lives in tropics and two
thirds of these people‘s main occupation is
agriculture. With low levels of technology, wide
range of pests, diseases and weeds, land
degradation, unequal land distribution and rapid
population growth, any impact on tropical
agriculture will affect their livelihood. Rice,
wheat, maize, sorghum, soybean and barley are
the six major crops in the world grown in 40%
cropped area, and contribute to 55% of non-meat
calories and over 70% of animal feed.
Consequently, any effect on these crops would
adversely affect the food security.

Impacts on Food Production
Food production in India is sensitive to
climate changes such as variability in monsoon
rainfall and temperature changes within a season.
Studies by Indian Agricultural Research Institute
(IARI) and others indicate greater expected loss
in the rabi crop. Every 1 °C rise in temperature
reduces wheat production by 4-5 Million Tonnes.
Small changes in temperature and rainfall have
significant effects on the quality of fruits,
vegetables, tea, coffee, aromatic and medicinal
plants and basmati rice. Pathogens and insect
populations are strongly dependent upon
8
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temperature and humidity and changes in
these parameters may change their
population dynamics. Other impacts on
agricultural and related sectors include lower
yields from dairy cattle and decline in fish
breeding, migration, and harvests. Global
reports indicate a loss of 10-40% in crop
production by 2100.
Indian climate is dominated by the
southwest monsoon, which brings most of
the region‗s precipitation. It is critical for the
availability of drinking water and irrigation
for agriculture. Agricultural productivity is
sensitive to two broad classes of climateinduced effects (1) direct effects from
changes in temperature, precipitation or
carbon dioxide concentrations, and (2)
indirect effects through changes in soil
moisture and the distribution and frequency
of infestation by pests and diseases. Rice and
wheat yields could decline considerably with
climatic changes (IPCC, 2014). However, the
vulnerability of agricultural production to
climate change depends not only on the
physiological response of the affected plant,
but also on the ability of the affected socioeconomic systems of production to cope with
changes in yield, as well as with changes in
the frequency of droughts or floods. The
adaptability of farmers in India is severely

4.

restricted by the heavy reliance on natural factors
and the lack of complementary inputs and
institutional support systems. The loss in net
revenue at the farm level is estimated to range
between 9% and 25% for a temperature rise of 2
°C to 3.5 °C. Scientists also estimated that a 2 °C
rise in mean temperature and a 7% increase in
mean precipitation would reduce net revenues by
12.3% for the country as a whole. Agriculture in
the coastal regions of Gujarat, Maharashtra, and
Karnataka is found to be the most negatively
affected. Small losses are also indicated for the
major food-grain producing regions of Punjab,
Haryana, and western Uttar Pradesh. On the
other hand, West Bengal, Orissa, and Andhra
Pradesh are predicted to benefit to a small extent
from warming.

References
IPCC, 2014. The physical science basis of
climate
change-A
report
of
the
Intergovernmental Panel on Climate Change.
Fourth Assessment report.
Presidential Advisory Council on Education,
Science and Technology (PACEST). 2007.
Current Status and Prospects for Climate
Change. Presidential Committee on Green
Growth. 2010. Road to Our Future: Green
Growth.

AGRICULTURAL BIOTECHNOLOGY

Biosensors – A Step towards Artificial Intelligence in
Agriculture and Food Science”
Samarth R. Patel
Department of Plant Molecular Biology and Biotechnology, Navsari Agricultural University, Navsari, Gujarat

Introduction
At the global level, nearly 1.3 billion
tonnes/year of the edible parts of agricultural
production for human consumption get
wasted. FAO asserted global Food Loss and
Waste per year are nearly 40 to 50% of
horticultural crops. Food Corporation of
India reported losses ranging from 10 to 15%
of the total production of fruits and
vegetables. Post-harvest losses mainly occur
at different stage of post-harvest and
processing level, due to the highly perishable
nature of horticultural crops (Anonymous

2019). There are major constraints like lack of
proper post-harvest management chain, less
technological intervention and very poor
packaging materials etc. For instance, packaging
is a key point to reduce food loss. Furthermore, it
can protect and preserve the quality of food and
also facilitate transport and distribution.
Therefore, to overcome this problem, novel,
efficient and smart biodegradable packaging
materials should be developed to retain the
freshness, durability, and quality of food. This
can also aid to enhance food availability to fight
against hunger.

VOLUME NO. 17, ISSUE NO.09
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The quality of food is fundamentally
based on the biochemical configuration of
food (i.e. Fruits or Vegetables). Henceforth,
recent advances in the fabrication of different
types of Biosensors in smart food packaging
materials or conjugating with films that have
been designed for the assessment of various
components in the highly perishable
agricultural product. Needless to say that it is
timely demand of today‘s era. However, in
the area of analytical chemistry, it plays a
crucial role in food quality aspects because of
almost each and individual sector associated
with quality control.

Biosensor
A food quality biosensor is a nano-scale
or micro-scale device, which can stimulus to
some specific property or properties of food
(or biological substances) and transforms the
response(s) into a detectable signal, often an
electric
signal by
conjunction with
physicochemical transducers. This signal (i.e.
bioluminescence and chemiluminescence)
may provide direct details (selective/semi-

quantitative) about the quality parameter(s) to be
measured or may have a known relation to a
specific analyte. An immobilized biological
material which uses by a sensor could be an
enzyme, antibody, nucleic acid, or hormone, in a
self-contained device (Turner, 2013). Today,
scientist are more interested in nanobiosensors
due to very huge potentials of nonmaterial‘s like,
carbon dot nanoparticle (fluorescence activity)
and Carbon nanotubes
(good electrical
conductivity and light weight flexibility) reacted
with specific enzymatic reaction (potential
biomarkers i.e. protein, DNA, RNA, Biomolecules
and Enzymes etc.,) which can be detected
through detector and hence real time data can be
obtain. To satisfy the consumer and regulatory
requirements and to revive the production
feasibility, standard sorting, automation, and
demotion of production cost and time, eventually
could be the vital intention of this technology.
Nowadays, nanobiosensors also available in
paper based printed forms in an international
market.

Fig. 1: Generalized mechanism of biosensor

A Perspective in Near Future
Presently, Biosensors are widely used in
medical field and engineering field (in
machines, devices, technology, automobiles,
medical instruments etc.). In near future, IoT
(Internet of things) will become driven fully
in worldwide and each entity will connected
June, 2021

with each other by this technology. Furthermore,
the remoteness between agricultural science and
application of IoT could be filed by biosensors for
real time monitoring and data observations.
Hence, that era will be in near future when we
can get notification from our food. For instance,
an apple send message of starting of browning to
our internet electronic devices (i.e. Smart phone)
10
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can be reality in our daily routine in near
future. Presence of pesticides residues can
also be monitored by real time. In
refrigerator our stored food items will be in
touch with us by real time notification.
This technology could also be become
milestone for all farmers to consumer in
supply chains of distant market. For
example, Smart phone based colorimetric
portable sensor can be detected pH, Color
change and gaseous proportion (Huang et.
al., 2018). Similarly, tourism sector like
hotels which having large segment of food
delivery and serving to consumers, needs real
time detection of their commodity for that
they don‘t required to check food quality
often by physically testing of samples. Also,
this could be having immense potential in

5.

Data Science and Machine Learning like
emerging filed which having very vast scope in
corporate sectors.
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HORTICULTURE

Effective Microorganism Technology in Fruit Crops
Ravi, G. K1.,Madhusudhan, K. T2. and Mohan kumar, G. P3.
1

2

Department of Fruit Science, College of Horticulture, Bagalkote- 587 104 (Karnataka) Department of PSMA,
3
College of Horticulture, Bengaluru- 560 065 (Karnataka), Department of Entomology, College of Horticulture,
Bagalkote- 587 104 (Karnataka)

Introduction
The primary problem of organic or
nature farming is the low yields procured,
when compared to that of conventional
chemical farming systems. The original
concept of using EM in crop production,
primarily in organic systems to overcome the
inherent problems such as low productivity.
EMis
the
abbreviation
for
EffectiveMicroorganisms.Effective
Microorganism is a combination of useful
regenerative micro-organisms that exist
freely in nature and are not manipulated in
any way. This mixture increases the natural
resistance of soil, plants, water, humans, and
animals. EM considerably improves the
quality and fertility of soil as well as the
growth and quality of crops.
Effective Microorganisms are mixed
cultures of beneficial naturally-occurring
organisms such as photosynthetic bacteria,
lactic acid bacteria, and yeasts. Which are
applied as inoculants to increase the
microbial diversity of soil ecosystem and are
capable of co existing with aerobic and
VOLUME NO. 17, ISSUE NO.09

anaerobic species of microorganisms.
Organic blend of unique microorganisms
combined together create a beneficial effect on
environment (Bhoyar, 2013).

History of EM technology
In 1982 Dr.Higa at the University of
Ryukyus, Okinawa Japan, discovered on the basis
of historical significance of a specific group of
naturally occurring beneficial microorganisms
with an amazing ability to revive, restore, and
preserve. He named this group E.M. (Effective
microorganisms). In India production of EM
started in November 2000 in a modest factory
Maple Organics devoted to propagating EM
technology all over. In India, has got exclusive
rights to manufacture and market EM
Technology based products for Agriculture,
Horticulture, Animal Husbandry, Solid waste
management and waste water treatment. Maple
Orgotech (I) Ltd. is manufacturing and
propagating EM in India under agreement with
EMRO, Japan. These organisms are collected
from the natural environment and not imported,
exotic or genetically engineered.
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Effective microorganism technology
follows five principles:
1. Production of safe and nutritious food
for better health.
2. Improves economic and holistic benefits
to both producers (farmers) and
consumers.
3. Sustainability and ease of practice by
every person.
4. Conservation of the environment.
5. Production of sufficient food of high
quality for the increasing populations.

Need of Effective microorganism
technology
 Decline in soil fertility, increased
soil erosion and increasing shortage
of nutrient are major factors
affecting plant growth.
 Increasing
adverse
effects
of
synthetic
agrochemicals
and
fertilizers leading to loss of
biodiversity and reduction in micro
flora and fauna.
 For controlling soil micro flora and
fauna it need of introducing effective
microorganisms in organic farming
aimed to increase crop production
and improve soil fertility. By using
EM reverses this situation by
developing a more congenial
environment for crops, EM works in
harmony with nature.
List of Effective Microorganisms
 Photosynthetic Bacteria: The
photosynthetic
or
phototropic
bacteria are a group of independent,
self-supporting
microbes,
considered to be the most versatile
bacteria in existence. In soils and
plants, these bacteria synthesize
useful substances from secretions of
roots, organic matter and/or
harmful gases (e.g. hydrogen
sulphide), by using sunlight and the
heat of soil as sources of energy.
Useful substances developed by
these microbes include amino acids,
nucleic acids, bioactive substances
and sugars, all of which promote
growth and development.
June, 2021





Lactic acid bacteria: Lactic acid
bacteria produce lactic acid from sugars
and other carbohydrates, developed by
photosynthetic bacteria and yeast.
Therefore, some foods and drinks such
as yogurt and pickles have been made
with lactic acid bacteria for decades.
However, lactic acid is a strong
sterilizing compound, and suppresses
harmful microorganisms and enhances
decomposition of organic matter.Lactic
acid bacteria also produce antibacterial
compounds that are known as
bacteriocins.
Bacteriocins
act
by
punching holes through the membrane
that surrounds the pathogenic bacteria.
Thus, bacteriocins activity is usually
lethal to the pathogen.
Natural Beneficial Yeasts: Beneficial
Yeasts synthesize antimicrobial and
other useful substances required for
cellular growth from amino acids and
sugars secreted by photosynthetic
bacteria, organic matter and other
microorganisms.
The
bioactive
substances such as hormones and
enzymes produced by yeasts promote
active cell division.

Important Effective Microorganisms
Photosynthetic
Bacteria

Rhodopseudomonaspalustris
Rhodobacterspaeroides

Lactic acid
bacteria

Lactobacillus plantarum
Lactobacillus casei
Lactobacillus rhamnosus
Lactobacillus lactis

Yeast

Saccharomyces cerevisae
Saccharomyces albus

Products - EM technology
 EM Bokashi
 EM 5
 Extended or ―Secondary EM‖ or EM 2
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EM Fermented Plant Extract (FPE)
EM Rice water

Reviews of EM on fruit crops
Banana
 EM + organic manures increased the
productivity of banana crop. Banana
fruit produced has increased
number of hands and improved the
yield by 15% compared to control
(Ahmad et al., 2011)
 EM + Bokashi have reduced the
burrowing
nematode
(Radopholissimilis) and sigatoka
disease problem and improved the
quality of fruit.(Taboraet al., 2005)
Grapes
 EM treatment had a significant
impact on the reduction of
polyphenols especially tannic acid
compounds in grape cultivar
‗Cabernet‘ (Belalet al., 2015).

6.

Date palm




EM application at 60 ml/palm gave the
best results in yield and fruit quality of
"Bartamuda" date palm (Osman et al.,
2011)
EM application improved growth, yield
and fruit quality of date palm cultivars
"Sewy", "Zaghloul" and "Hayany" (ElKhawaga, 2013)

Apple


Korean
Effective
Microorganisms
improved fruit quality of Fuji apple in
terms of the proportion of sugars,
fructose, glucose, and sucrose in the fruit
(Seoong won, 2010).

Mango


In ‗Sukkary‘ Mango trees use of 0.3% EM
was very effective to improving fruit set,
yield, total soluble solids (T.S.S.), total
sugar, decrease fruit drop (Sheren,
2004).

AGRICULTURE/FOOD TECHNOLOGY/MICROBIOLOGY

Salmonellosis
Pande Shilpa Sanjay, *Shaik Jakeer Basha, Shwetha Acharya
*Assistant Professor, College of Food Technology, Maldad, Tal-Sangamner, Dist-Ahmednagar, Maharashtra

Salmonellosis is a symptomatic infection
caused by bacteria Salmonella type.Most
common symptoms are diarrhoea,fever,
abdominal cramps and vomiting, which
typically occur between12to 36 hours after
exposure and last from two toseven days.
Salmonella
constitute
a
group
of
microorganisms with over 2000 different
serotypes; these microorganisms are capable
of causing diseases in animals and humans
when taken into the body in sufficient
numbers. Many salmonella species have a
wide host range, which commonly cause food
poisoning. However, some are restricted to a
single host species e.g. Salmonella
Abortusoviscausing abortion in ewes, and
Salmonella Gallinarumcause fowl typhoid.
Conversely, some salmonella serotypes are
associated with human disease and are not
known to affect animals e.g. S. typhi and
Salmonella paratyphi. Salmonella are
ubiquitous in the gut of human and animals
VOLUME NO. 17, ISSUE NO.09

and act as sources of food contamination.People
who are carriers of the salmonellacan
contaminate the food, a heavy dose up to 10,000
-1,000,000 organisms per gram of food is
required to cause infection. Salmonella grow well
on food and can exist for a considerable period in
faeces and on pastures.The major causes
of salmonellosis are contamination of cooked
foods and inadequate cooking.
Salmonella enterica is one of the most
important foodborne pathogen.They are known
to occur in raw meat and are associated with
foodborne
outbreaks.
Consumption
of
contaminated raw or undercooked meat is
believed to be one of the important vehicles of
foodborne infection. The presence of these
pathogens in meat can cause a serious food safety
threat. According to the strong-evidence
foodborne outbreaks in Europe, up to 38.5%
cases
happened
at
households/domestic
kitchens.(Xiang wanget.al.2015).
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Some of the salmonella species involved
in food poisoning include; S.Typimurium,
S.Enteritidis, S.Dublin, S. Softenburg,
S.Virchow, S.Montevideo, S.Infantis, and
S.Newport. These species are also involved in
causing diarrhoea in animals.

Salmonella food poisoning
outbreaks
Outbreaks occur in different forms:
 Sporadic cases involving only one or
two persons in a household
 Family outbreaks in which several
members of the family are affected
 Large outbreaks caused by a widely
distributed infective food item
 Institutional outbreaks which may
be caused by a contaminated single
food item
Factors associated with Salmonella
food poisoning outbreaks
 Consumption
of
inadequately
cooked or thawed meat or poultry
 Cross-contamination of food from
infected food handlers
 Presence of flies, cockroaches and
rats in the food environment acts as
vectors of the disease
Transmission:Salmonella
canreach
infooddirectly from slaughter animals to
food, human excreta and transferred to food
through hands, utensils, equipments, flies
etc.From animal derived food products like
meat, eggand milk products.
Clinical symptoms: The ordinary
symptoms
include
abdominal
pain,
headache, diarrhoea, fever, vomiting,
prostration and malaise.Severe cases are
encountered in babies, young children, the
sick andin elder persons whose mortality is
up to 13 %.
Control measures:
1. Prevention is better than cure is exactly
suits in this case of salmonellosis as
proper care and handling of food can
prevent salmonellosis to an extent.
2. The
salmonella
are
killed
by
temperatures attained in commercial
pasteurization.Generally, temperatures
of 60 to 65°C for several minutes are
June, 2021

3.

4.
5.

6.

7.

sufficient to destroy Salmonella even when
they are present in counts as high as a
million per gram.
They are not destroyed in carcasses or offal
maintained
at
chilling
or
freezing
temperatures, or in the usual pickling
solutions.
Salmonella enteritidis present in poultry feed
can destroy by increase in time of exposure
to heat.
According to olson(1998) salmonella species
in ground beef can be destroyed through
irradiation with a dose of 0.61-0.64 kgy at
4°C.
Adequate refrigeration and thorough cooking
are two points of attention to ensure
microbiological safety of meat toward the
end of the food chain.
Heat processing of meat, milk, fish and
poultry can destroy salmonella organisms in
food.

Conclusion
Salmonella outbreaks are very often due to
poor hygeine conditions, insufficient cooking of
food and poor storage facilities. Adequate
cooking methods, safe handling of food can
control outbreaks of salmonellosis and ensure
safety of health. Advanced technolgies yet
required to detect onset of these outbreaks in
food.
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The crop shift (diversification) takes
place due to governmental policies and
thrust on some crops over a given time, for
example creation of the Technology
Mission on Oilseeds (TMO) to give thrust
on oilseeds production as a national need for
the
country's
requirement
for
less
dependency
on
imports.
Market
infrastructure development and certain other
price related supports also induce crop shift.
Higher
profitability
and
also
the
resilience/stability in production also induce
crop diversification, for example sugar cane
replacing rice and wheat. Crop diversification
helps growing of large number of crops are
practiced in rainfed lands to reduce the risk
factor of crop failures due to drought or less
rains. Crop substitution and shift are also
taking place in the areas with distinct soil
problems. For example, the growing of rice in
high water table areas replacing oilseeds,
pulses and cotton, promotion of soybean in
place of sorghum in vertisols (medium and
deep black soils) etc.

Need for Diversification
i)Conservation of natural resources, ii)
Combat ill-effects of aberrant weather, iii)
Fight hunger and malnutrition, iv) More
income to marginal farmers, v) Provide
employment opportunities,vi) Diversify food
basket,
vii)
Withstand
price
fluctuations,viii)Reduce
dependence
on
outside supply, ix) Promote export
possibilities
Benefits of Crop Diversification
The crop diversification may results in
the following anticipated benefits.
1. Alternative
crops
may
enhance
profitability
VOLUME NO. 17, ISSUE NO.09

2.
3.
4.

Diversified rotations can reduce pests
Labour may be spread out more uniformly
Different planting and harvesting times can
reduce risks from weather
5. New crops can be renewable resources of
high value products
Crop diversification in rainfed regions aims
to make rainfed agriculture achieving nutritional
security, more employment and income
generating, eco-friendly, poverty alleviation and
comparative advantage in new trade regime.

Suggested Crop Diversification in
Rainfed Regions of India:
Land degradation and climate change are the
twin problems challenging rainfed agriculture in
India. Kinds, degree and extent of land
degradation are of immediate concern in
sustaining production system, reducing cost of
production and natural resource management
and conservation. The crops are grouped into
rice, oilseeds, pulses and coarse cereals. In each
production system based upon diversification
index and severity of soil degradation, horizontal
and vertical diversifications are suggested.
Horizontal diversification is advantageous in
effective utilization for natural resources, viz.,
soil, light water and conservation, employment
generation and risk minimization. Vertical
diversification aims at reducing the soil loss, high
biomass
production,
high
income
and
employment generation through year round
activity and addition of organic matter to soil,
organic linkage between agriculture and industry
wherein the scope is widened for post harvest
value addition by practicing the enterprises like
agro forestry, sericulture, rainfed horticulture,
olericulture, medicinal aromatic plants, other
economic
shrubs.
These
complementary
enterprises with multiple objectives and
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advantages in rainfed regions may help for
comparative advantage in the present trade
regime.

Some Examples
The lead crops selected under the
ICRISAT-Andhra Pradesh Rural Livelihoods
Programme (APRLP) project titled Medicinal
and Aromatic Plants for Diversifying SemiArid Tropical (SAT) Systems are Lemongrass
(Cymbopogan flexuosus), Coleus (Coleus
forskolii) and Ashwagandha (Withania
somnifera).
Sweet Sorghum and a Bio-ethanol
Value Chain in Crop Diversification
 Soaring prices of fossil fuels and
pollution made several developing
countries, including India, to make
the blending of petrol with ethanol
mandatory.
 The National Bio-fuel Policy, India,
2009 envisages 20% blending of
petrol with ethanol by 2017 and
encourages
research
and
development of other feed stocks
including sweet sorghum.
Jatropha and Pongamia – Pro-poor
Biodiesel
 In crop diversification ICRISAT‘s
innovative research on biodiesel
crops, including Pongamia pinnata
(karanja) and Jatropha curcas
(Ratanjot) which reduces the use of
fossil fuels.
 These crops are apt for drylands they do not require much water,
they help in reducing surface runoff,
can withstand stress and are not
expensive to cultivate.
Consequences of Changes in
Cropping Pattern:
Crop diversification can help the farmers
in addressing the important determinants of
poverty such as (i) lack of income and
purchasing power (ii) lack of productive
employment (iii) the continuous increase in
price of food (iv)inadequacy of social
infrastructure, affecting the quality of life of
the people and their employability. The
governments at the centre and the state are
June, 2021

focussing on doubling food production with a
focus on food grains such as rice, wheat, coarse
cereals, pulses; oilseeds; sugar cane; fruits and
vegetables; meat; milk and fish. The Action Plan
envisages a detailed strategy and specific
problems of productivity to substantially increase
the supply of various food items in such a way
that the demand for such items for the entire
population is comfortably met and some
exportable surplus also becomes available.

Constraints
The major problems and constraints in crop
diversification are primarily due to the following
reasons with varied degrees of influence: (a)
More than 60 per cent of the cropped area in the
country is rain fed and is dependent on rainfall
(b) Sub-optimal and over-use of resources like
land and water resources, causing a negative
impact on the environment and sustainability of
agriculture (c) Inadequate supply of improved
and quality seeds and planting material of
improved cultivars. (d)Fragmentation of land
holdings and lack of mechanization of agriculture
due investment constraints and land holding
sizes (e) Poor basic infrastructure like rural
roads, power, transport, communications etc., (f)
Inadequate post-harvest technologies and
inadequate infrastructure for post-harvest
handling of perishable horticultural produce (g)
weak agro-based industry (h) Inadequate
research - extension - farmer linkages (i)
Emerging species of diseases and pests affecting
most crop plants.
Government Policies and Strategies:
 Implementing
National
Agriculture
Insurance
 Operational Technology Mission on
Cotton
 Provision of capital subsidy of 25 percent
for
Construction/Modernization/Expansion
of storages and storages for Horticultural
products
 Creation of watershed development fund
 Strengthening Agricultural Marketing
 Seed Crop Insurance
 Seed Bank Scheme
 Cooperative Sector Reforms
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Marine organisms such as bacteria,
microalgae
and
seaweeds
constitute
approximately one-half of the global
biodiversity and thus, the oceans represent
an
enormous
source
of
functional
compounds produced by these biological
systems, including various polysaccharides,
polyunsaturated
fatty
acids
(PUFA),
vitamins, anti-oxidants, enzymes and
bioactive peptides (Arioli et al. 2015). Since
many of the habitats of marine organisms are
harsher, more diverse and extremely
competitive as compared to those of
terrestrial organisms, they adapted to
produce a wide range of unique molecules
that are essential for their survival.
Seaweeds are multicellular marine
macroalgae found in all coastal ecosystems of
the world, with essential roles in maintaining
the biodiversity of the in-shore marine
environment (Sangha et al., 2015). These
algae have long been used in the human
nutritional regime as a source of unique
carbohydrates. Currently, three carbohydrate
polymers from seaweeds are commercially
exploited: agar and carrageenans from red
seaweeds and alginates from brown
seaweeds. Epidemics of infectious disease are
rarely observed in the natural seaweed
populations, indicating that during the
course of evolution these plants have
developed efficient defence mechanism
against different pathogens. These seaweeds
serve as a source for a large number of
compounds such as laminarin, fucans, ulvans
and carrageenans, which all act as elicitor
molecules against pathogens (Shukla et al.,
2016).
Green land plants are attacked by a

VOLUME NO. 17, ISSUE NO.09

multitude of organisms including insects and
pathogens such as viruses, bacteria and fungi.
These pathogens impair plant growth and
productivity. Plants deploy a wide range of
defence mechanisms against pathogens. As plants
do not have specialized defence cells and are
devoid of a somatic adaptive immune system,
plant‘s immunity relies on the capacity of every
cell to detect pathogens and activate defence
responses (Herrera et al., 2015). Plants follow
either constitutive or inducible defence
mechanisms to prevent pathogen ingress.
Plants challenged by a pathogen or under
insect attack respond through a series of
molecular events, including the synthesis of
different responsive alarm signals that activate
the salicylate (SA), jasmonate (JA) and ethylene
(ET) signaling pathways that are part of plant‘s
primary defence response. Depending on the type
of attack, the crosstalk between these signaling
pathways determines the plant defence tactics.
SA mediated defence responses play a central role
in systemic acquired resistance, which occurs
mainly against biotrophic pathogens, involving
the activation of pathogenesis-related (PR)
proteins. JA and ET pathways are required
mainly for the induction of nonspecific disease
resistance.
Plant defence responses can be induced by
pathogen‘s cell wall components including chitin,
lipo-polysaccharides, proteins such as bacterial
flagellin and other chemicals of natural and
synthetic origin like chitosan, salicylic acid,
jasmonic
acid,
isonicotinic
acid,
and
benzothiadiazole
(Menard et al., 2015).
Compounds that induce plant defence responses
are known as elicitors. These molecules confer
protection against pathogens by binding to
specific receptors located in the plasma
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membrane of plants and trigger defence
responses by inducing a plethora of genes
involved in defence mechanisms.
Epidemics of infectious disease are
rarely observed in the natural seaweed
populations, indicating that during the
course of evolution these plants have
developed efficient defence mechanism
against different pathogens. These seaweeds
serve as a source for a large number of
compounds such as laminarin, fucans,
ulvans, and carrageenans, which all act as
elicitor
molecules
against
pathogens.

9.

Carrageenans and the OCs derived from them act
as elicitors and activate defence mechanism
against plant pathogens probably this activity
depends on the degree of sulfation (Sangha et al.,
2015).

Major Players Involved
 Calcium ion flux
 Reactive oxygen species (ROS)
 Nitric oxide (NO)
 Salicylic acid (SA)
 Mitogen-Activated
Protein
(MAPKs).

Kinases
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Introduction
The
Acid
lime,
Citrus
aurantifoliaSwingle is the most popular
species of citrus group which belongs to the
family Rutaceae and other species are Lemon
(Citrus limon), Grape fruit (Citrus paradisi),
Pummelo (Citrus grandis), Sweet orange
(Citrus
sinensis),
Mandarin
(Citrus
reticulata). In India, Citrus is the third
largest fruit crop next to Banana and Mango
and they are successfully cultivated in Tamil
Nadu,
Andhra
Pradesh,
Gujarat,
Maharashtra, Karnataka, Uttarkhand, Bihar,
Assam, Rajasthan and Madhya Pradesh.
The world production of acid lime fruits
accounts for 127.46 lakh tonnes annually in
an area of 10.55 lakh hectares coupled with
the productivity of 9.90 tonnes per hectare.
In India, acid lime accounts for about
259,000 hectares with the production of
2,789,000 tonnes. In Tamil Nadu, alone acid
lime occupies an area of 9,880 hectares with
the production of 34, 510 tonnes of fruits
annually, with the productivity of 3.49
tonnes per hectare (Poovizhirajaet al., 2019)
Acid lime is very popular due to their
availability almost throughout the year at
moderate prices.The demand for its
consumption is very high due to its
June, 2021

nutraceutical and therapeutic values. Dried fruits
of citrus are used in traditional Japanese
medicine. This is a very low-calorie food item,
extremely rich in vitamin C besides vitamin B6,
folic acid, flavonoids, potassium, a list of other
essential
nutrients
and
a
variety
of
phytochemicals.
Citrus is used in the preparation of pickles,
squashes, cordials, refreshing drinks and mostly
used for flavouring vegetable dishes, fish, meat
and salads. The essential oil and perfumes
produced from citrus flowers, leaves and fruits
are of great demand in the international market.
More than 30% of citrus production in the
country is lost every year due to the damage
caused by an array of insects and mite pests. As
many as 823 species of insect and mite pests are
known to devastate citrus, of which nearly 165
species are important in causing significant yield
loss.
Among the lepidopteran pests, fruit sucking
moth (Otherismaterna, O. fullonica), citrus
butterfly (Papiliodemolious, P. polytes) are
important.
The
citrus
blackfly
(Aleurocanthuswoglumi Ashby), citrus psylla
(DiaphorinacitriKuwayama), citrus red scale
(Aonidiellaaurantii),
citrus
mealy
bug
(PlanococcuscitriRisso),
citrus
aphid
(ToxopteracitricidaKirkaldy),
citrus
thrips
18
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(ScirtothripscitriMoult.), citrus whiteflies
(Dialeurodescitri Ashmead) and citrus red
mite or leaf mite (Panonychuscitri
McGregor) are the major sucking pests which
are the serious threat for acid lime
cultivation.
Psyllid is a vector of citrus greening
disease and one of the major causes of citrus
decline disease in India. Heavy infestations
may often lead to fast deterioration of plants
and yield reduction followed by A. woglumi
which hinders fruit setting upto 80% and
more.
The Planococcuscitrisucks the plant sap
and also excretes honeydew on foliage and
fruits, leading to the development of sooty
mould. Furthermore, it may cluster around
the fruit‘s pedicel and cause young fruits to
drop down in early spring. P. citri cause
100% fruit drop or 80% defoliation. For
lemons and soft citrus, the thresholds are 5
and 4 scale insects respectively. Citrus red
mite, Panonychuscitri feeds on the leaves
which is an important pest of both deciduous
and evergreen trees. The untreated citrus
field recorded a yield reduction of 15-17% for
5 years with a population density of 3.0 mites
per leaf.

Integrated pest management
strategies:
 Intercropping with coriander @ 1:1
ratio encourages the activities of
entomophages.
 The neem oil @ 3% or 5% basil leaf
extract or notchi leaf extract or 5%
fruit extract of citrulus sp. ensures
significant control of sucking pests
of acid lime.
 Foliar
application
of
Lecanicilliumlecanii@
1
×
108cfu/gm suppresses more than
70% of the sucking insects and
mites.
 Foliar application of Imidacloprid
78% SL, two rounds at 15 days
intervals proves very effective in
suppressing the sucking pests.
 Foliar application of 20 % Fish Oil
Rosin Soap (FORS) + wetting agent
(Sandovit) controls mealybug on
acid lime.
VOLUME NO. 17, ISSUE NO.09



As the most suitable IPM strategy,
intercropping with coriander (as ecofeast crop) @ 1:1 ratio followed by foliar
application of 5% basil leaf extract
(ethanolic extract) or citrulus fruit pulp
extract or notchi leaf extract, followed by
foliar application of Lecanicilliumlecanii
1 × 108cfu/gm followed by the
application of thiamethoxam 25% WG
each at 15 days interval ensured more
than 84% control of all sucking insect
pests and mite pests.
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Root grub
The root infesting scarabaeid white grub
Leucopholis burmeistri is the major pest in
Western Ghats of TamilNadu and Karnataka.
The grubs are polyphagous in nature. It
destroys crops like sugarcane, groundnut,
cotton, yams, tuber crops, areca nut and
coconut. The adult is a medium sized beetle
having a chestnut brown colour. Availability
of abundant moisture in the root zone and
water logged condition has made it more
susceptible to white grub attack. The larvae
feed on decaying vegetable matter in the
early stage but damages roots in the later
stages.
Symptoms
The root grubs feed on the young roots of
the areca nut palm round the year and
continuous feeding of the underground stalks
leads to the yellowing of leaves, tapering of
stem and looks sicky appearance. The
affected palms could be pulled out easily as
they had an entirely damaged root system.
Reduction in leaf production, nut fall,
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production of less number of bunches and
reduced yield are the other symptoms. Generally
the damage occurs in patches, but during the
epidemics the entire crop may be damaged.

Management
The biological management practices
becoming imperative one since, the nuts are used
for direct consumption purpose. The indigenous
technical knowledge, fermented castor solution
trap was practiced by the farmer found effective
one. The fungus Beauveria brogniartii also used
for controlling white grub in the larval stage.
Fermented Castor Solution Trap
Step wise preparation techniques
 Collect 5 kg of castor seeds and pulverize
it thoroughly
 Mix the castor powder with 10 litre of
water and pour the solution in a plastic
drum and keep it 10 days for
fermentation
 Select 5 mud pots of 5 litre capacity
 Bury them underground upto the neck of
the pot in 5 different places
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Add 2 litre of fermented castor
solution in each pot and fill with
water upto the neck portion
 Odour / foul smell emanated from
the pot attracts the white grubs
 Collect and destroy the grubs once in
two days
 Whenever the solution in the pot s
get reduced, keep it fill with water
 The same solution could be kept for
3 months
Advantages of this technique





Reduces the management cost
towards the white grub management
Easy to monitor the population and
movement of grubs in the field
Apart from white grubs, many
coleopteran pests were also trapped
Eco-friendly and environment safer
way of pest management



Traps were made easily through locally
available resources
This method is found to reduce the plant
protection expense to 20 per cent since the cost
of the entire process comes to Rs.200-250.

Biological management
The fungus Beauveria brongniartii directly
penetrates the body of larva, multiplies inside the
insects imparting a characteristic pink colour to
the body initially, fills the body with mycelia
killing the larva in the process, emerges out of the
dead insect and covers the host surface with
white mycelia and spores. The fungus may be
mixed with suitable quantity of farm yard manure
or press mud and applied to the base of the
clumps in the furrows followed by irrigation.
Repeated application (3-4 times) may be needed
to build up the inoculums of the fungus in the soil
and enable it to act as a self - perpetuating
mortality factor.

11. AGRICULTURE

Value Added Products of Arecanut
*Shaik Jakeer Basha, Pande Shilpa Sanjay, Ashwini Bangar
*Assistant Professor, Dept of Food Process Technology, College of Food Technology, Maldad, Tal-Sangamner,
Dist-Ahmednagar, Maharashtra

Among plantation crops arecanut(Areca
catechu L.) is an important crop. It is seed of
arica palm which grows in much of the
tropical Pacific south east Asia and east
African countries which is commonly known
as betel nut, supari and Shrivardhani.In
India it is extensively used by large sections
of people and very much linked with religious
practices. India is the major producer and
consumer of arecanut in the world and ranks
first in terms of both area (58%) and
production (53%), major states cultivating
this crop are Karnataka (40%), Kerala (25%),
Assam (20%), Tamil Nadu, Meghalaya
and West Bengal.The areca nut is not a true
nut, but rather the seed of a fruit categorized
as a berry. It is commercially available in
dried, cured, and fresh forms. When the husk
of the fresh fruit is green, the nut inside is
soft enough to be cut with a typical knife.The
pericarp (60%) is hard and fibrous and the
kernel (seed 40%) is called areca nut which is
VOLUME NO. 17, ISSUE NO.09

about 2.25-3.25 cm in diameter, 2-3 cm long,
varying in shape from conical to spherical and
brown in colour with the white tints. In ripe fruit,
the husk becomes yellow or orange and as it dries
the fruit inside hardens to a wood-like
consistency can only be sliced using a special
scissors. The fruit has a fibrous mesocarp, seeds
with a truncate base and endosperm deeply
ruminates with a basalar embryo usually for
chewing. The nut is offered to guests with few
slices of the nut wrapped in along betel leaf,along
with slaked lime and other flavouring spices like
cardamom, clove as a mark of respect. India also
exports limited quantity mainly in the form of
‗Pan Masala‘ and ‗Gutka‘
Chemical composition: Arecanut have
pharmacological properties attributed to its
biochemical components such as polyphenols,
alkaloids, fat and proteins. Areca nuts are chewed
with betel leaf for their effects as a mild
stimulant, causing a warming sensation in the
body and slightly heightened alertness. The
21
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arecanut contains the tannins arecatanin,
gallic acid along with main 3 alkaloids
arecoline, arecadine and guavacine which
have vasoconstriction properties. Tender nut
contains tannins 30-37 %, while ripe nuts
have only 16-22 % tannins obtained as byproduct from tender nut processing can be
utilized for drying clothes, dye and adhesive.
The nut also contains 8-12 % fat, rich in
myristic acid. The husk of arecanut
constitutes 60-80% of the total weight of
fresh nut.
Processing: The fruit is harvested at
different stages of maturity& consumed in
different manners. Ripe fruits are generally
harvested for a large scale sale, fastest way to
get ripe fresh fruit, shell it with a knife and
then cut it into four pieces or cured in
flowing water for some period forloosening
the husk which can be removed by hand. In
some cases, nuts are cured in the pits with
cow dung and leaves for several months.
Decanted nuts are processed further based
on their purpose and value.

Value added products:
1. Fully ripe Arecanut after preserving
are used throughout the year, by
steeping using sodium benzoate and
potassium metabisulphatesolutionalong
with blanching is suggested to eliminate
the foul smell and improve the quality of
nuts.
2. Dried ripe nuts:Amongdried whole
nuts,the most popular trade form of
arecanut is known as Chali or Kottapak,
wherelongitudinally cut ripe nutsare sun
dried for 35-40 days, aroundmoisture
content 12%, dehusked and marketed as
whole nuts, after final drying.The kernels
are scooped out and graded on sizeas
Moti, Srivardhan, Jamnagar and Jini are
in decrease order.The main producing
areas of chali are Kerala, Karnataka,
Assam and Maharashtra.
3. Kalipak is red form of tender processed
arecanut produced in Kerala and
Karnataka, dark green color soft nuts of
6-7 months are selected, boiled,
dehusked and dried. Dried nuts are
coated with Kali whichgives a good
glossy appearance. A well-dried kalipak
has dark brown colour, crispy and
June, 2021

4.

astringent flavour.
Scented Supari: Rose essence along with
menthol is said to be used to manufacture
this supari, yet flavouring of supari varies
with region and is a closely guarded secret.
Dried arecanuts are broken into bits, blended
with flavour mixture and packed. In South
India, scented supari is made from kalipak
like batlu packed in butter paper, whereas in
north and central Indiascented supari is
available intwo type‘s chali and kalipak.
Kalipaks and scented supari are mainly used
as a masticatory, whereas chali and ripe
arecanuts leave a large fibrous residue in the
mouth are used along with betel leaf and
slaked lime. Paan-beedasor
Beeda is a
popular ready-made supari consumed after
meals and a religious trend gifted to guests
made from combination of betel leaves,
supari along with spices such as cloves,
coconut gratings, sugar crystals or saccharin
and also katha, the extract of Acacia catechu.

Conclusion
Plantation crops are most cash crops that
need kind attention for its proper processing and
maintenance. Coconut, arecanut etc., offer many
possibilities which can be utilized for augmenting
the farm level income by the farmers, diverse
products could be produced by adopting
technologies for a better tomorrow. Interventions
and popularizations of arecanut based products
are imperative for exploitation of arecanut based
products to enhance the level of value addition.
Commercial advanced technologies for drying
should be established to prevent harvest losses
and value addition.
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12. HORTICULTURE
Guduchi - Miracle herb of 21st century of India
Rajasekhara Reddy
Ph.D. Research Scholar, Department of Plantation and Crop Processing, UBKV, Pundibari, Cooch Behar, West
Bengal

Tinospora cardifolia commonly called as
Amrutha, Guduchi is an important medicinal
plant
belonging
to
the
family
Menispermaceae. It is bitter in taste and
astringent. Leaves contain furanoid bitter
principle tinosporine, tinosporide stems
contain β-sitosterol. It is useful in burning
sensation,
hyperdipsia,
helminthiasis,
dyspesia, vomiting, flatulence, acid gastritis,
jaundice,
harmorrhoids,
viral
fevers
inflammations, gout, cardiac debility, skin
diseases, leprosy,anemia, cough, asthma,
seminal weakness, urinary disorders, eye
diseases. The whole plant, well ground, is
applied on fractures and skin disorders.
It was found throughout India especially
in
Kerala,
Karnataka,
Tamilnadu,
Maharashtra, Gujatat, Goa, Odisha, West
Bengal. Tinospora cordifolia is a dioecious
large, glabrous, decidious climber having
rough and brownish bark with white latex.
Leaves are membranous and cordate.
Flowers are small greenish yellow in colour.
Fruit is a drupe ovoid; socculant turns to
deep red colour on ripening. Seed are curved.
These are no named varieties in this crop.
Elite climbers have to be identified and such
climbers can be multiplied vegetatively.
It is a very hardy plant and found
growing in varied type of climates in several
parts of the country. However, for its
luxuriant growth, it prefers warm and humid
tropical climate, with an annual rainfall of
2000-3000 mm. The crop can be grown on a
wide range of soils. Medium black or red soil
is the most suitable soil for this plant. It can
be grown on other types of soil also, provided
they are well drained and are rich in organic
matter content. However, acidic to neutral
soils are preferred though it can come up in
alkaline soils as well.
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It is propagated through seeds and cuttings.
Seeds have poor germination capacity, therefore
for economic cultivation, it is propagated through
cuttings. About 10-15 cm long stem cuttings
having atleast two nodes are planted in raised
beds or in poly bags to get greater success.
Treatment of cut ends with rooting hormones
gives better results. The rooting ofcuttings takes
about 8-10 weeks and cuttings will be ready for
planting in the main field after about 10 weeks.
The usual planting time is during the onset of
monsoon in May-June. Rooted cuttings are
planted in main field at a spacing of 1 m x 1 m.
About 10,000 cuttings are required to plant in a
hectare area. The pits have to be watered
immediately after planting and at regular
intervals there after till they are established.

Since Tinospora is a climber, proper training
structures are necessary to get higher yields. This
is achieved by using proper training structers like
wires or live supports. Tinospora plants when
planted in neem plantations are found to be
highly compatible with each other. Neem trees of
5-6 year old could be utilized as live supports.
It is advisible to irrigate the plants every day
in the initial stages. Later, the frequency of
irrigation is reduced to 5-6 days depending upon
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soil and climatic conditions. It can also be
grown under protective irrigation of drip.
Usually it is a practice to apply 10 tonnes of
well rotten Farm Yard Manure per hectare.
In addition fertilizer dose of 60-40-40 kg NP-K are applied/ha to obtain good yield. Of
the recommended quantity, half of N and full
dose of P2O5 and K2O are applied as basal
dose at the time of planting and the
remaining half of N is applied after two
months of planting.

parts of this plant. The first harvest of leaves is
obtained after 3-4 months of planting and
subsequently at two months interval. While
harvesting, care should be taken to pluck the
leaves without damaging the vines. These leaves
are then spread clean floor for drying. In about a
weeks time, when they are fully dried they are
packed in polyethylene lined bags for further
marketing. An average yield of about 5000 kg of
dried leaves can be obtained from one hectare in
an year.
Pest and disease problems are low in this
crop. However, the sooty mold disease is found to
damage the leaves and the crop. The sooty mold
fungus grown on gummy excreta of the insects
deposited on the leaves. This can be controlled by
spraying a solution of Nuvacronmixed with
starch. Starch deposited on fungal matter on
leaves and shoots dries up and peels off the
fungal pathogen.

The leaves and stem are the economic
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Vertical Farming: The Next Big Thing
R. Raja Priya1
1

Teaching Assistant, Cotton Research Station, Perambalur, Tamil Nadu, India.

Introduction
Vertical farming, involves growing crops
in controlled indoor environments, with
precise light, nutrients and temperatures. In
vertical farming, growing plants are stacked
in layers that may reach several stories tall. It
enables farmers to achieve constant
production of plants – all year round without
seasonal, regional or climatic influences.
Controlled environment agriculture, more
commonly known as Vertical Farming - the
process of growing food or other agricultural
products within factory style situations,
without the typical natural resources
associated with plant production, such as soil
and sunlight.
High – Tech Indoor Farming
Methods
Vertical farms come in different shapes
and sizes, from simple two-level or wallmounted systems to large warehouses several
stories tall. But all vertical farms use one of

June, 2021

three soil-free systems for providing nutrients to
plants - Hydroponic, Aeroponic and Aquaponics.

Hydroponics
The predominant growing system used in
vertical farms, hydroponics involves growing
plants in nutrient solutions that are free of soil.
The plant roots are sub- merged in the nutrient
solution, which is frequently monitored and
circulated to ensure that the correct chemical
composition is maintained.
Advantages of Hydroponics Farming
 Higher yield, 20 times more production
than traditional farming
 Only 10% water required
 Produce more with less space and lest
time
 No soil is required
 Off season production 100% whole year
cultivation
 Plants grow faster and healthier

24

VOLUME NO.17, ISSUE NO.09

ISSN No.:2321-7405

Aeroponics
The National Aeronautical and Space
Administration (NASA), in the 1990s,
interested in finding efficient ways to grow
plants in space and coined the term
―aeroponics,‖ defined as ―growing plants in
an air/mist environment with no soil and
very little water.‖ Aeroponics systems are still
an anomaly in the vertical farming world, but
they are attracting significant interest. An
aeroponic system is by far the most efficient
plant-growing system for vertical farms,
using up to 90% less water than even the
most efficient hydroponic systems. Plants
grown in these aeroponic systems have also
been shown to uptake more minerals and
vitamins, making the plants healthier and
potentially more nutritious.

such as lettuce, basil, and other salad
items.

Challenges of Vertical Farming
 Monitoring of Optimum Air Quality,
Temperature and Relative Humidity,
Water Quality , Light Quality, Nutrients
Concentration and pH in Nutrient
Solution
 Substrate of Vertical Eco-Farming
 Design of Watering Systems
 Selection of Ideal Crop for Vertical EcoFarming
 Vulnerability of Vertical Eco-farming

Advantages of Vertical Farming
 Lower cost base due to protection
from floods, droughts and sun
damage.
 No requirements for fertilizers,
herbicides, or pesticides, soil, longdistance
transportation,
farm
machinery such as tractors, trucks,
or harvesters.
 No seasonality issues because
continuous crop production occurs
all-year round

SWOT Analysis of Vertical Farming
Strength
 Faster and high yields
 Grows healthier crops
 No pesticides needed
 Savings in water
 Reuse of nutrient solution
 Can grow round the year
 Requires less land surface
Weakness
 High initial costs
 Requires precision monitoring
 Limited to low profile crop
 Requires high energy
Opportunities
 Highly controlled environment
 Artificial lights may be used
 No seasonal restrictions
 Crop need based nutrient
Threats
 Failure to the any system components of
the vertical irrigation system may leads
to rapid plant death

Disadvantages
 High electricity usage to run lighting
and heating/ cooling in a vertical
farm impacts the economics.
 Quite expensive.
 The current model for crops grown
in vertical farms focuses on highvalue,
rapid-growing,
smallfootprint and quick-turnover crops,
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Aquaponics
An Aquaponics system takes the
hydroponic system one step further,
combining plants and fish in the same
ecosystem. Fish are grown in indoor ponds,
producing nutrient-rich waste that is used as
a feed source for the plants in the vertical
farm. The plants, in turn, filter and purify the
wastewater, which is recycled to the fish
ponds.
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14. HORTICULTURE: FLORICULTURE

Cultivation Techniques of China Aster
G. Aditya *, R. Tejaswi 1 and M. V. Bhaskar 2
1

Dept. of FLA, IARI, PUSA, New Delhi and

*,2

COH, Anantharajupeta (Dr. YSRHU), A.P.

at a faster rate if stored in ordinary containers
for a longer time, therefore it is advisable to use
only fresh seeds. Normally the seeds germinate
at a temperature range of 10-35 0C. The
optimum temperature being 21oC + 4 oC.

Introduction
Scientific name: Callistephus chinensis L.
Ness
Family: Asteraceae
It is native to Northern China and has
spread to Europe and other tropical countries
during 1731 A.D. The present day asters have
been developed from a single form of wild
species, Callistephus chinensis. The name of
the genus ‗Callistephus‘ is derived from two
Greek words ‗kalistos‘ meaning ‗Most beautiful‘
and ‗stephos‘, a crown, referring to the flower
head. It is one of the most important annual
flower crops grown in most parts of the world.
Among annuals, it is ranked third for
popularity,
after
chrysanthemum
and
marigold.

Cultivars and Varieties
Some of the public sector varieties released
by IIHR, Bengaluru - Arka Aadya, Arka
Shashank, Arka Archana, Arka Poornima, Arka
Kamini and Violet cushion and varieties
released by MPKV, Rahuri - Phule Ganesh
White, Phule Ganesh Pink, Phule Ganesh Violet
and Phule Ganesh Purple.
Nursery Operations
The seedlings are raised on nursery beds of
size of 1.0 m width and convenient length. The
beds were first drenched with captan (0.2%)
and seeds were sown thinly and uniformly in
lines and covered with a mixture of well rotten
FYM and top soil. Seeds are to be treated with
Captan (2 g / kg seeds) for five minutes and
then sown in lines. The nursery beds are to be
watered twice in a day for the first 10 days and
thereafter once daily for the remaining period.
The seedlings were ready for transplanting at
45 days after sowing.

Characteristics
It is also called Annual Aster. It is a half
hardy annual, plants are erect with branching
habit.
Plants are erect bearing alternate,
broadly ovate or triangular-ovate, irregularly
toothed leaves. Flowers are solitary. Blooms
contain two kinds of florets: ray florets and disc
florets. The discs are short and ray florets are
long. Semi-double or double. It has a wide
array of varieties and the height ranges from 6
inches to 3 feet. They have daisy-like or starlike flower heads (4-6" in diameter) with a
yellow center often tall stems. Their colors vary
from white to creamy yellow, pink, blue, red
and purple.
Soil
Open sunny locations with well drained
red loamy soils with pH of 6.0 to 7.0. Water
logged soils are not recommended

Land Preparation and Transplanting
The field should be ploughed thoroughly
and brought to a fine tilth. About 10-15 tonnes
of well-decomposed farmyard manure may be
incorporated in the soil at the time of soil
preparation. In areas receiving high rainfall the
seedlings should be planted on ridges to avoid
chances of Fusarium wilt. A general spacing of
30 x 30 cm may be optimum for
recommendation.

Propagation
China aster is propagated through seeds. A
seed rate of 250 – 300 g/acre is sufficient. The
seeds will not have dormancy and germinate in
a week at about 21oC. The seeds loose viability

Fertilizer Application
Application of manure and fertilizers in
required quantities is important for proper
growth, yield and quality of flowers. The
deficiency of nitrogen causes dwarfing of the
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plants resulting in small sized plants and
flowers. Phosphorus deficiency causes delayed
flowering. The recommended fertilizer dose is
72:48:24 kg NPK/ha. Of which 36 kg nitrogen,
full dose of P & K has to be applied at the time
of preparation of land. Remaining 36 kg/acre
nitrogen has to be applied as top dressing at 40
days after transplanting.

Harvesting and Post Harvest Handling
Flowers are ready for the harvest in 70-80
days after transplanting. Flowers can be
harvested in two ways. Loose flowers are used
for decoration and religious offerings. Flowers
with longer stalks and larger booms are
harvested with stalks for use as cut flowers for
fetching higher prices in the market. Cut
flowers are to be placed in cool and clean water
for maintaining turgidity with cut ends in
water. Grading has to be done based on the
length of the stalk. Loose flowers are to be
packed in gunny or plastic bags and
transported to the market.

Irrigation
Irrigation requirement depends upon the
weather, type of soil and season of the crop
grown. Since China aster is a shallow rooted
crop, it needs continuous soil moisture
throughout the entire period of crop growth. It
requires irrigation at intervals of 7 to 10 days.

Yield
On an average fresh yield of about 8-9
tonnes per acre during rainy season, 6-7 t per
acre in winter and 4-5 t per acre in summer can
be obtained.

Pinching
Pinching of main shoot at one month after
transplanting
promotes
growth
and
development. Pinching delays flowering by 812 days.

15. GENETICS AND PLANT BREEDING
Structural Biology of Nucleocytoplasmic Transport
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Introduction
In eukaryotic cells, DNA replication and
RNA transcription are separated from
protein synthesis by double membrane
nuclear envelope. Consequently thousands of
macromolecules are transferred between the
nuclear and cytoplasmic compartments. RNA
transcripts are exported from the nucleus to
reach the ribosomes in the cytoplasm.
Proteins such as histones, polymerases,
transcription factors, are imported into
nucleus to reach the genetic material.
Nucleocytoplasmic
transportion
occurs
through nuclear pore complex (NPC). NPC is
a large assembly that spans the nuclear
envelope. The NPCs are impermeable to
macromolecules, with the notable exception
of nucleocytoplasmic transport factors.

2.
3.
4.
5.
6.

Terminology:
1. Transport Receptors : These are the
different structures which recognizes the
VOLUME NO. 17, ISSUE NO.09
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cargo molecule and help in there docking and
translocation. These transport receptors have
dual properties that is recognizing nuclear
localization signal (NLS) or nuclear export
signals (NES) and binding to the nuclear
pore complex.
Exportins : Transport substrates from
nucleus to cytoplasm
Importins: Transport substrates from
cytoplasm to nucleusImportins and exportins
interacts with Nucleophorins in the nucleus
Cargo: A large molecule which is to be
transferred
Karyopherin : a nuclear transport receptor
belonging to the importin β family of heat
repeat proteins
Nucleus:Centrally
important
organelle
which
stores
&
organizes
genetic
information, separates , protects, helps to
communicate with other components of cell
and exchange protein, RNA for various
cytoplasmic & nuclear processes
June, 2021
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7.

8.

Nuclear Envelope: made up of two
unit membranes which ultimately is
made up of lipoproteins. The outer
membrane
is
continuous
with
endoplasmic reticulum. Space between
two membrane is known as perinuclear
space (200-300 Å). So nuclear
membrane is constituted of two
membrane and perinuclear space.
Nuclear Pore Complex: This is the
largest protein complex in the cell which
is made up of pore and annuli. Nuclear
pore complex is a size-dependent sieve
a. Molecules < 5 KD passes through
NPC.
b. Molecules
5-50
KD
diffuses
inversely related to size.
c. Molecules > 50 KD require active
transport mechanism.

The Nuclear Pore Complex

Mechanism of Import & Export
Importin binds with cargo in the
cytoplasm and releases the cargo molecule in
the nucleus on binding with RanGTP and
Exportin binds with cargo molecule and
RanGTP in the nucleus which releases the
cargo molecule on conversion of RanGTP
into RanGDP. Transport receptors acts as
chaperons which shuttle the cargo molecule
through the nuclear pore complex. Few
examples of transport receptors are
Importinβ, NTF-2, etc. Ran is responsible for
regulating the interaction of transport
receptor & cargo. Nucleophorins with
specific amino acid sequences involving
phenylalanine & glycine is known as FGNups (hydrophobic binding site, forms
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filament & colonizes on both side of NP).

Directionality of Transport:
The
direction
of
nucleocytoplsmic
transportation of the cargo molecules depend on
RanGDP/RanGTP
concentration
gradient.
RanGTP gradient is maintained by asymmetric
distribution of GTP activating protein (GAP) &
GTP exchange factor (GEF). RanGTP stabilizes
export complex and RanGDP stabilizes import
complex.
Conclusion
A model describing post transcriptional
nucleocytoplasmic transport of stress response to
different abiotic stress, leads to a better
adaptation to environmental changes. Abiotic
stresses to switch to genes involved in adaptive
responses are critical to the survival and
reproduction of plants exposed to adverse
environments. Plants have evolved multiple
stress response pathways, some of which are
specific, but others may be common for various
abiotic stresses.
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16. HORTICULTURE: FLORICULTURE

Tactics to Advance the Productivity and Postharvest
Quality of Floricultural Crops
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Floriculture
has
emerged
as
a
sustainable diversification option in the agribusiness. Though the commercial cultivation
of flowers in the open field conditions is the
backbone of Indian horticulture, protected
cultivation opens up innovative opportunities
for quality production and export to earn
valuable foreign exchange. A consistent
increase of flower trade has been visualised
during the last few years with nearly 20%,
which is largely due to the adoption of
modern technologies. India made a
significant contribution in terms of export of
flowers during last few years. Among the
developing nations India is one of the
potential countries for flower production
because of favourable climate, availability of
human resources and its considerable
geographical
location
nearer
to
internationals markets.
All over the world, floriculture sector is
come into contact with rapid changes. Due to
globalisation and its effect on income
generation in different parts of the world
resulting
in
increased
per
capita
consumption of flowers in most of the
countries. Besides the traditional centres of
production countries like Netherlands,
Columbia, Israel and Kenya, new production
centres are developing in Latin America,
Africa and Asia specifically India, China,
Korea and Vietnam are moving in the
direction of more demand in the field of
flowers.
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The congestion in increasing the
productivity are:
1. Traditional local varieties
2. Traditional propagation techniques and poor
planting material
3. Traditional production technologies
4. Improper plant protection measures
5. Improper postharvest management practices
Approaches for enhancing the
productivity
Superior germplasm
To minimise the risk of loss, superior, high
yielding germplasm need to be either maintained
in-situ or ex-situ. The in-situ methods of
conservation is the means by which the
germplasm can be preserved in its natural habitat
i.e., in natural parks, biosphere reserves or gene
sanctuary. The ex-situ conservation involves
conservation of germplasm away from its
naturalhabitat by means of seed banks, field
banks, shoot tip, cell and organ banks and DNA
banks. The conserved germplasm can be utilised
in further improvement programmes to boost the
productivity levels.
Exploration of high value crops
According to Vavilov, India is the primary
centre of origin for many plant species next to
China. In India, especially the north-east is
considered as a house of many exotic and rare
species of orchids and wild ornamental plants.
Discovering these new species and introducing
them into the market would help our country to
project their own product in the international
market. Alternatively they are utilised in further
breeding programmes to evolve superior varieties
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possessing high yield potential.
Evolving improved varieties
Although a good number of varieties and
hybrids have been developed in different
ornamental crop, genotypes of international
standards, with good qualitative traits and
productivity levels have not yet been fully
explored. Hence, most of the growers have to
either stick on to the existing inferior
genotypes or import varieties at exorbitant
rates.
Therefore,
evolving
improved
genotypes hold the key for improved
productivity.
Superior quality planting material
The procurement of quality planting
material is a major setback faced by flower
growers. To conflict this situation, research
should
be
oriented
towards
the
standardisation of planting material, micro
propagation protocols for ornamental crops
for rapid bulking and F1 hybrid seeds. Quality
planting material supply can be augmented
through:


Satellite nurseries: A progressing
concept should develop small
nurseries by individual families and
market them to a bigger nursery in
the region. This generates the
additional revenue to the farmers.
The
development
of
satellite
nurseries for the prosperity of locals
established in so many states.
Establishment of specialised
nurseries and tissue culture
labs: In a state, each district should
have established specialised nursery,
tissue culture lab for the production



and supply of seeds, rootstocks, cuttings,
plants, propagate the disease free
planting material and other need based
products. These nurseries must be
associated with research institutes and
different
state
department
of
horticulture and should conduct the
training to the farmers.
 Seed production at village level:
Seed production should be developed for
some of the flowers, viz., petunia, pansy
and viola at high altitude. The
Government should inspire the farmers
to develop seed villages to produce large
quantity of seeds of hybrid flowers with
technical input and incentive from the
state government.
 Adopting
advanced
agro
techniques: The agro-techniques for
various ornamental crops both in open
and protected cultivation are yet to be
standardised. Innovative techniques like
irrigation through drip and sprinklers,
nutrition through fertigation, nutrient
film techniques, bio-fertilisers, biological
weed control, etc., can be employed to
save the labour and cost.
In our country most of the people are from
rural background and involved in agricultural
activities and some future agro-technologies that
includes processing, and hi tech cultivation.
These technologies should be established at the
community level with the substantial support
from the government and corporate sectors for
development
and
strengthen
the
rural
community for long-term sustainable production
and productivity of the floricultural crops.

17. HORTICULTURE
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Introduction
The use of micronutrients in soil is the
pillars of agriculture in developed countries.
Proper plant nutrition is one of the most
important factors in improving the quality
and quantity of plants product. Among the
June, 2021

micronutrients, zinc plays a vital role in plant
growth and development. In general zinc have
main role in synthesis of proteins, enzyme
activating, oxidation and revival reactions and
metabolism of carbohydrates. In plants, zinc
plays a key role as a structural constituent or
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regulatory co-factor of a wide range of
different enzymes and proteins in many
important biochemical pathways and these
are mainly concerned with: carbohydrate
metabolism, both in photosynthesis and in
the conversion of sugars to starch, protein
metabolism, auxin (growth regulator)
metabolism,
pollen
formation,
the
maintenance of the integrity of biological
membranes, the resistance to infection by
certain pathogens (Alloway, 2008). Its
deficiency retards photosynthesis and
nitrogen metabolism, reduces flowering and
fruit development, prolongs growth periods
(resulting in delayed maturity), decreases
yield and quality, and results in sub-optimal
nutrient-use efficiency.

Zinc deficiency in soil
Zinc has emerged as the most
widespread micronutrient deficiency in soils
and crops worldwide, resulting in severe
yield losses and deterioration in nutritional
quality. It is estimated that almost half of the
soils in the world are deficient in zinc. The
Food and Agriculture Organization of the
United Nations (FAO) estimates that 50% of
world‘s soils growing cereal grains are zinc
deficient. India is no exception. Analysis of
over 256,000 soil samples from all over India
showed that about 50% of the soils were
deficient in zinc and that this was the most
common micronutrient problem affecting
crop yields in India. Zinc deficiency in India
is expected to increase from the present level
of around 50% to 63% in 2025 if the current
trend continues. This is also because
increasing areas of marginal lands are
brought under intensive cultivation without
adequate micronutrient supplementation.
Zinc deficiency in plants
Zinc deficiency symptoms appear on the
young leaves of plants first; because zinc
cannot be transferred to younger tissues
from older tissue. Areas between nervure in
plants are yellow by zinc deficient. In dicot
plants internode distance and leaf size will be
short and in monocot plants, corn especially,
bands comes into the main nervure on both
sides of leaves in zinc deficient condition
Overall, shoot is more affected than the root
growing by zinc deficiency (Mousavi, 2011).
VOLUME NO. 17, ISSUE NO.09

Zinc toxicity
When zinc amount is excessive, causes
toxicity in plants. Leaf and root growth and
development decreased by zinc toxicity.
Production of NADPH in plant chloroplasts are
decreases with increasing zinc concentration. In
addition, production of free radicals will increase
in plants. Activity of RUBP carboxylase enzyme
and Photosystem II decreases by zinc toxicity.
Zinc toxicity reduces ATP synthesis and
chloroplasts activity and photosynthesis will
decline as a result. Also, large amounts of zinc
reduce uptake of P and Fe. More than 300ppm of
zinc in plant caused toxicity. (Prasd et al., 1999).
Most crops are tolerant to high zinc levels in their
tissues without visible symptoms. Cereals are
sensitive to zinc toxicity. Typical toxicity
symptoms are iron chlorosis and lack of green
colour in the leaves.
Zinc in plant production
The Zn plays very important role in plant
metabolism by influencing the activities of
hydrogenase
and
carbonic
anhydrase,
stabilization of ribosomal fractions and synthesis
of cytochrome. Plant enzymes activated by Zn are
involved
in
carbohydrate
metabolism,
maintenance of the integrity of cellular
membranes, protein synthesis, regulation of
auxin synthesis and pollen formation. The
regulation and maintenance of the gene
expression required for the tolerance of
environmental stresses in plants are Zn
dependent. Its deficiency results in the
development of abnormalities in plants which
become visible as deficiency symptoms such as
stunted growth, chlorosis and smaller leaves,
spikelet sterility. Micronutrient Zn deficiency can
also adversely affect the quality of harvested
products; plants susceptibility to injury by high
light or temperature intensity and to infection by
fungal diseases can also increase. Zinc seems to
affect the capacity for water uptake and transport
in plants and also reduce the adverse effects of
short periods of heat and salt stress. As Zn is
required for the synthesis of tryptophan which is
a precursor of IAA, it also has an active role in the
production of an essential growth hormone auxin
(Brennan, 2005). The Zn is required for integrity
of cellular membranes to preserve the structural
orientation of macromolecules and ion transport
systems. Its interaction with phospholipids and
sulphydryl groups of membrane proteins
31

June, 2021

ISSN No.:2321-7405

contributes for
membranes.

the

maintenance

of

Challenges in zinc fertilizer use
Major challenges faced by farmers
towards use and promotion of zinc fertilizer
products are:
 • Unavailability of zinc fertilizers at
the time of need of the farmers

• Poor quality of zinc fertilizers
available in the market
 • Zinc fertilizers under highly
unorganized and fragmented sector
 • Lack of awareness of the extension
and promotional workers
 • Lack of awareness of the farmers –
last mile delivery
Conclusion
Zn is very essential plant nutrient for all
types of crops. It is deficient in all parts of the
globe with different types of soils. Correcting
zinc deficiency will improve crop yields and
farmers‘
incomes,
while
improving

nutritional quality of crops and thus human
nutrition.
Balanced
fertilizer
use
with
micronutrients including zinc is necessary for
higher crop yields. Urgent need to increase
awareness among farmers and extension workers
for increased use of zinc fertilizers.
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Introduction
Organisms have evolved a bewildering
diversity of mechanisms to generate the two
sexes. As early as 1845, Johan Dzierzon- a
Polish theologist and one of the founders of
modern beekeeping noticed that virgin
queens could only lay eggs that became
drones and from this he deduced that male
bees must be haploid. This early inference
turned out to be basically true. The honeybee
(Apis mellifera) employs an interesting
system in which sex is determined by
heterozygosity at a single locus (Sex
Determination Locus - SDL) harboring the
complementary sex determiner (csd) gene.
Bees heterozygous at SDL are females,
whereas bees homozygous or hemizygous are
males (Mackensen, 1950).
The csd gene is the primary signal of sex
June, 2021

determination in the A. mellifera. Fertile queens
and sterile workers are alternative forms of the
adult female honeybee that develop from
genetically identical larvae following differential
feeding with royal jelly. The fate of reproductive
queens and sterile workers, a female larva‘s
developmental largely depends on the diet it
receives. Nutritional input, acts as an agent of
epigenetic modifications leading to different
developmental fates, with massive implications
for reproductive status. Larvae fed exclusively
royal jelly, a glandular secretion of nurse bees,
become queen; whereas those fed royal jelly for 3
days and subsequently worker jelly containing
honey and beebread become sterile workers. The
differences in phenotype are thought to result
from either worker castration via nutritional
deprivation or queen enrichment by nutritional
supplementation.
Suboptimal
nutrition
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demonstrably contributes
to ―trophic
castration‖ and corresponding worker
sterility; withholding sugars during the first 3
days of larval life promotes development of
sterile worker. By contrast, queen-destined
larvae consuming only royal jelly develop
more rapidly and attain a larger adult body
size than do worker-destined larvae.

Nature vs Nurture: Sex and caste
determination in honeybees
A worker and queen can theoretically be
genetically identical. So, what makes one
develop into a long-lived, regal queen, with
her rounder face and large abdomen housing
voluptuous ovaries, instead of a sterile
worker? Logically, their genetic similarity
should leave just one option: nurture.
Different diets cause massive epigenetic
changes to the DNA of worker and queen
destined
larvae
and
regulate
key
developmental genes. Queen fate is
determined by specific feeding of the queen
larvae with royal jelly (Kamakura, 2011).
Beye and colleagues created an inbred
honeybee cross in which 50% of the offspring
failed to mature because they were diploid
males. By fine-scale mapping of a region
between two genetic markers, the authors
identified a 13-kb region that was always
heterozygous in the females of the inbred
cross. The isolation of the sex determination
locus in honey bees led to the identification
of the complementary sex determiner (csd)
gene. The csd gene product is necessary for
female development, because inactivation of
csd gene product in female embryos causes a
full switch into male development (Beye et
al., 2003). Well established gene hunting
techniques confirmed the existence of three
genes, besides csd and fem, in the locus GB11211,
GB13727,
and
GB30480.
Repressing transcripts of these genes showed
that none was involved in sex determination.
In contrast, repression of csd or fem products
in females resulted in development of male
gonads, while repression of csd or fem
products in males had no effect. Thus, csd
and fem appear to be the only SDL genes
involved in activating
female-making
machinery in honeybees (Gempe et al.,
2009).
Roth and colleagues have used clustered
VOLUME NO. 17, ISSUE NO.09

regularly interspaced short palindromic repeats
(CRISPR) to knock out two key genes (feminizer
and doublesex) that guide sexual development.
The heterozygous csd genotype leads to
expression of functional complementary sex
determining proteins, which splice transcripts of
a downstream gene, feminizer (or fem). The
spliced Fem protein in turn regulates the splicing
of doublesex (dsx) another downstream gene
whereas the unspliced fem is not functional and
leaves dsx unspliced as well. This cascade is key
for proper female and male development (Roth et
al., 2019; Mcafee et al., 2019).
Epigenetics means some factors other than
genes govern the phenotype of an organism. In A.
mellifera DNA methylation is a key component of
an epigenetic network controlling a most
important aspect of eusociality, the reproductive
division of labor. It occurs at CG sites (Cytosine
and Guanine), established de novo by DNA
methyl transferase 3 (DNMT3). Silencing the
expression of Dnmt3 results in individuals
emerging as queens with fully developed ovaries.
DNA methylation is used for storing epigenetic
information, where the use of information can be
differentially altered by nutritional input
(Kucharski et al., 2008).
Attention has historically focused on royal
jelly to identify constituents determining
developmental fate. The major royal jelly protein
royalactin (MRJP1), for example, acts via the
epidermal growth factor receptor (Egfr) pathway,
which determines cell proliferation, and
insulin/insulin-like signaling (IIS)/target of
rapamycin (TOR), which contributes to
metabolism and growth. In addition, DNA
methylation status of the genome affects caste
differentiation;
knockdown
of
DNA
methyltransferase Dnmt3 expression in neonates
resulted in queen-destined larval development.
Epigenetic processes bridge intrinsic and
environmental signals through DNA cytosine-5methyltransferases (Dnmts). Larval knockdown
of DNA methyltransferase 3 (Dnmt3) causes
development of queen-like traits in workerdestined larva. In bee larvae, nutrition modulates
juvenile hormone III (JHIII) and 20-ecdysone
titers via IIS/TOR and EGFR pathways to control
caste differentiation. The fact that the Egfr
pathway is responsible for 20-ecdysone synthesis
suggests
that
its
activation
decreases
development time for queen-destined larvae,
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Royalactin increased body size and ovary
development and shortened developmental
time in honeybees. It activates p70 S6 kinase
enzyme, which is responsible for the increase
of body size. Knockdown of epidermal
growth factor receptor (Egfr) expression in
the fat body of honeybees resulted in a defect
of all phenotypes induced by royalactin.
These findings indicate that a specific factor
in royal jelly, royalactin, drives queen
development through an Egfr-mediated
signalling pathway (Kamakura et al., 2011).
Because all three Dnmt enzymes are
shared by humans and honeybees but not by
other commonly used model invertebrates,
such findings establish the honeybee as a
model to not only study the function of DNA
methylation in invertebrates, but also for
examining any fundamental overlaps that
may help in understanding the nutritional
basis of epigenetic reprogramming in
humans.

Future prospects
The complementary mechanism of sex
determination enables females to control the
sex
(female-to-male)
ratio,
ensuring
outbreeding and achieving a close motherdaughter genetic relationship, features which
have facilitated the evolutionary transition to
sociality in bees, ants, and wasps. Since,
inbreeding brings lethal alleles and lowers
brood viability, colony population and honey

production, should be carefully avoided in
commercial beekeeping practice by criss crossing. Several fundamental aspects remain
unknown. Future research, investigating these
aspects will guide us to understand novel control
mechanisms and their evolutionary origin.
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Compounds are powerful protein
impetuses for biochemical responses. The
primary parts of proteins are L-α-amino
acids except for glycine, which isn't chiral.
The four degrees of protein structure are
essential, optional, tertiary, and quaternary
designs (Adams J B 1991). The essential
construction is identified with the amino
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corrosive succession. The amino of 1 - amino
alkanoic corrosive is joined to the carboxyl of
ensuing amino alkanoic corrosive by covalent
holding, alluded to as a peptide linkage. The
amino alkanoic corrosive sidechain bunches
fluctuate regarding their properties like
extremity, charge, and size. The polar amino
alkanoic corrosive side gatherings will in general
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get on the outside of the protein where they
collaborate with water, though the
hydrophobic gatherings will in general be
inside the inside piece of the protein.
Optional construction (α-helix, β-pleated
sheet, and turns) is indispensable for protein
conformity. The right-gave α-helix is a
standard course of action of the polypeptide
spine by hydrogen holding between the
carbonyl oxygen of one buildup (I) the
nitrogenous proton of the other buildup
(i¬4). The β-creased sheet is a creased
structure made out of polypeptide chains
connected together through bury amide
hydrogen holding between nearby strands of
the sheet. Tertiary construction alludes to the
three-dimensional design of a collapsed
protein.
Food sources can contain use carbs, (for
example,
mono
and
disaccharides),
nitrogenous mixes, (for example, little
peptides,
amino
acids,
nucleosides,
nucleotides, and urea) free unsaturated fats,
and natural acids, (for example, lactic and
malic acids). Microorganisms produce
intracellular
catalysts,
(for
example,
endonucleases,
muco
peptidase,
and
proteinases) to use low sub-atomic weight
food mixes by shipping into cells that cause
perceptible food waste (Adams and Brown.
2007). The inventory of extra supplements
from the hydrolysis of the macromolecules of
food sources by extracellular proteins
isn'tfundamental for the beginning of decay
in numerous food sources. They either stay
sure to the cell surface or are delivered to the
climate. These catalysts hydrolyse enormous
supplement atoms of food, (for example,
polysaccharides, proteins, and lipids) to use
into little particles. Microbial food decay
from the digestion of low atomic weight
supplements happens at the primary phase
of microbial growth; waste from the
breakdown
of
macromolecules
by
extracellular chemicals shows up late.
The demise microbial cells discharge the
intracellular chemicals and these catalysts
can cause food deterioration. In the event
that
the
underlying
number
of
microorganisms in nourishments is low, at
that point decay by microbial catalysts would
beneath. On the off chance that a bit of food
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is intensely, defiled with, countless starting
microbial cells, at that point they may slaughter
the microorganisms yet their compounds can't be
inactivated. These excess catalysts can cause
deterioration of the food. In thermally prepared
nourishments, a few warmth stable catalysts of
the microorganisms hold their movement after
the cells are murdered. These compounds can
separate the supplements to cause waste during
the ensuing stockpiling of the food. Extracellular
compounds causing waste in thermally treated
nourishments are proteinases, lipases, and
phospholipases of psychrotrophic microscopic
organisms and amylases.
Enzyme catalyzed cycles may contribute
quality weakening, especially in prepared
nourishments (Yamauchi et al., 2004). For
instance, for organic product squeeze, a steady
sol is desired; The activity of gelatin methyl
esterase
(PME)
is
bothersome
since
demethylation of gelatin, catalyzed by PME.
Hydrolases (cause hydrolytic response) and
oxidoreductases (cause oxidation–decrease) are
the significant compounds causing food waste.
Hydrolytic proteins break compound bonds that
includes water in the instrument. These proteins
are regularly normally present in food sources or
are created by microorganisms. Glucose goes
through oxidation by burning-through oxygen
from the air to D-¬gluconic corrosive.
Lipoxygenases catalyze the oxidation of lipids
within the sight of oxygen. It starts the oxidative
rancidity of plant lipids containing high extent of
unsaturated fats and causing offflavours.

Role of Some Enzymes in Food Spoilage
(Bayindirli A, 2010)
Enzyme

Food Spoilage

Alkaline protease

Heat-stable alkaline
proteases can cause
gelation in milk products
processed at UHT
Oxidation of Ascorbic
acids, and loss of vitamin C
fruits, vegetables and
juices
Loss of texture integrity
and softening of plant
foods, and releases glucose
Removal of the phytol side
chain from chlorophyll
causes the degreening on

Ascorbic acid
oxidase
Cellulase
Chlorophyllase
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plant foods (such as green
vegetables)
Hydrolysis milk fat to
release short-chain fatty
acids and cause rancidity
and off-ﬂavours (such as in
milk and meat)
Formation of hydro
Lipoxygenase
peroxides can cause
bleaching of pigments,
offensive ﬂavour causes
texture change, destruction
of vitamin A, and loss of
nutrients (such as on
legume seeds)
Destruction of pectic
Pectinases
substance and this results
in loss of texture integrity
and softening (such as in
vegetables and fruits).
Decomposition of
Peroxidase
hydrogen peroxides with
generation of free radicals
causes browning, offﬂavour, and so on (such as
in vegetables and fruits).
Denaturation of muscle
Phospholipase
proteins and texture
deterioration (such as in
ﬁsh)
Polyphenoloxidase Browning, off-ﬂavour, and
vitamin loss (such as in
fruits, vegetables, and
shellﬁsh)
Lipase

Decomposition of proteins
with formation of amino
acid and small peptides to
give bitter ﬂavour,
reduction of shelf life, over
tenderness (such as in
eggs, ﬁsh, and ﬂour)
Decomposition of thiamine
Thiaminase
(such as in shellﬁsh and
meat)
Releases formaldehyde in
Trimethylamine
oxide demethylase frozen ﬁsh contributing to
protein aggregation and
texture deterioration
Proteinases
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(TPA) is an instrumental test initially
created at the General Foods Corporation
Technical Center (1963) to give target
estimations of surface boundaries, a main
consideration of food worthiness. It was
planned as a two cycle pressure performed to
mimic progressive "bites". The test was
initially intended to be performed through
the responding activity of a uniquely planned
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instrument: the General Foods Texturometer.
Brenan et al. (1975) have broke down the
mechanical activity of the Texturometer in some
detail. Bourne adjusted it to the Instron Universal
Testing Machine and Bourne's paper (1978).
As per Szczesniak, one of the originators of
the tests, as the critical reference to TPA
(Szczesniak, 1996) with in excess of 950
references. Surface analyzers, or texturometers,
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are instruments used to apply logical
techniques
to
the
estimation
and
examination of item surface. Such hardware
is utilized to assess and control the variables
influencing quality, preparing, dealing with
and timeframe of realistic usability,
empowering the maker to comprehend buyer
propensities and acknowledgment standards.
Food surface, through touch, is vital factor
for the end client, notwithstanding taste and
smell.
The test is basic and the textural
boundaries concluded naturally reasonable,
it has gotten extremely well known.
Nonetheless, Breene (1975) noticed that
changes to the first meaning of the
boundaries have been very disordered and
"significant deficiencies of studies including
TPA incorporate poor exploratory plan,
nonappearance or ill-advised utilization of
factual
investigation
and
fragmented
portrayal of trial materials and testing
conditions. As of late, Szczesniak highlighted
'abuse' of the strategy, and a helpless
comprehension of the importance of the
boundaries and the way wherein the
technique ought to be executed refering to
for instance. The utilization of an entering
needle (instead of a compacting plate):
infiltrating the example twice in a similar
spot prompts futile information and the test
ought not be called TPA.

Boundaries of Texturometer
Szczesniak (1963) and Brandt et. al.
(1963) gathered the textural properties as
starting (on first chomp: hardness, thickness,
weakness), masticatory (during biting:
stickiness, chewiness, adhesiveness) and
leftover (pace of breakdown, sort of
breakdown). The first texturometer actual
boundaries/properties characterized by the
General Foods Corporation bunch are
TPA
parameter
(SI unit)

Definition

Hardness (N)

Force required for a pre
determineddeformation

Fracturability
(N)

Force at the first significant
break in the curve

Cohesiveness
(no unit)

Strength of internal bonds in
the sample

Adhesiveness
(J)

Work required to overcome
the sticky forces between the
sample and the probe
Energy needed to disintegrate
a semisolid food until it is
ready to swallow
Distance travelled by the probe
during the negative force area

Gumminess
(N)
Stringiness
(m)
Chewiness (J)
Springiness
(m)

Energy needed to chew a solid
food until it is ready
forswallowing
Originally called ―Elasticity‖:
rate at which a deformed
sample returns to its original
size andshape

Principle of Texturometer/ Texture
Analyzer
The principle of a texture estimation
framework is to genuinely disfigure a test in a
controlled way and measure its reaction. The
qualities of the power reaction are because of the
example's mechanical properties, which connect
to explicit tactile surface credits. A surface
analyzer applies this standard by playing out the
technique naturally and demonstrating the
outcomes
outwardly
on
an
advanced
mathematical showcase, or screen. Powers made
during this development are controlled to
reproduce shopper connections, for instance the
conditions that food sources are presented to
when we eaten or prepared. This empowers the
immediate estimation and hence the capacity to
anticipate how an item will perform or feel .There
are essential test strategies intended to twist tests
in manners which reproduce these perplexing
human associations.

Applications
Quality Control, Product Development and R&D
Food
Fruits and vegetables
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Cosmotics
Mascara

Pharmaceuticals

Materials

Ointments
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Dairy products like butter cheese
Bakery products

Lipstick and powder
Creams

Meat products

Soap bars
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21. AGRICULTURAL EXTENSION

Role of Subject Matter Specialist in Krishi Vigyan
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In India, efforts of agricultural extension
are largely deployed by government and
some extent through non-government
agencies. These extension efforts have largely
been taken up by the state departments of
agriculture and other disciplines as a state
subject. The Indian Council of Agricultural
Research (ICAR) works as the apex body to
provide new technologies in agriculture and
allied aspects through transfer of technology.
In year 1974, based on the recommendation
of the Education Commission (1964-66),
discussion by the Planning Commission and
Inter-Ministerial Committee, and further
recommendation by the committee headed
by Dr. Mohan Singh Mehta appointed by
ICAR in 1973 the idea of establishment of
Farm Science Centre (Krishi Vigyan Kendra)
was developed. These KVKs work as the
organizations of frontline extension system
which play their tremendous role to meet the
information needs of farmers in all aspects
related of their daily activities including
home science and home economic practices.
They have to serve as repository of scientific
information
and
various
agricultural
materials which are useful to the entire
district of its jurisdiction. In our country,
almost every district has its own KVK so we
can say that the jurisdiction of the KVK is
one whole district. Sometimes some districts
June, 2021

have more than one KVK which mainly depend
upon the size or area of the district.
When we see the staffing pattern of KVKs, we
can find experts of every discipline of agriculture
and allied sectors. These experts are popularly
known as subject matter specialist (SMS).
Generally, every KVK consists of total six SMS of
various subjects i.e. crop production, crop
protection, extension education, horticulture,
home science and animal science. Recently, some
KVK consist the specialist of agro-meteorology
discipline too. These all SMSs work under the
leadership of senior scientist and head of KVK
and under the guidance of Director of Extension
Education of respective host universities. The
role of the SMSs is varied in nature according to
their specialization. For e.g. specialist of animal
science mainly deals with live stock related
activities that others generally don‘t. But one
thing which is common for every SMSs are that
they all have to follow the mandatory activities of
KVK. Here, we will see some major roles
performed by subject matter specialists in KVK:
1. Role of conducting frontline demonstrations
(FLDs): Every SMS of KVK have to select
farmers for arranging the FLDs on their
fields with a view to create an awareness
about the new technology and showing the
results of that with a view to enhance their
knowledge and adoption, changing their
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2.

3.

4.

5.

attitude and improve their skill to
perform various operations. Here, SMSs
follow the principles of learning by doing
and seeing is believing of extension
education. After completion of FLDs
they arrange the field day on farmer‘s
place.
Role of conducting the on farm testing
(OFT): For the assessment of new
technology in new area and refine that
technology according to that area, SMSs
organize the on farm testing on farmers‘
field.
Role of providing the training: SMSs of
KVK have to give the on campus as well
as off campus and vocational training to
farming
community,
extension
personnel of other departments as well
as rural youth to update their knowledge,
improve their skills and change their
attitude. They deliver well prepared and
useful lectures for extension workers.
They conduct demonstrations, organized
workshop, provide direct training to
interested groups i.e. ASCI training and
serving as resourceful person in highly
complex problem-solving areas.
Role of producing and selling the
seeds/agriculture inputs and planting
materials: KVK as a knowledge and
resource centre, experts of it produce
various seeds and planting materials and
selling them to farming communities.
Role of organizing and execution of
various extension programmes: SMSs of
KVK involve in preparation of various
extension programmes. They involve in
fixation of objectives, selection of proper
method or procedure for execution of
programme, work as knowledgeable
persons about how to interpret the
collected information and use of results
revealed by evaluation and field studies.

6.

7.

8.

9.

Role of utilizing of various ICT tools and
services for well being of farming
community: Now a days, into the era of
information and technology, these experts
utilize the various mass media to disseminate
various information. E.g. they usually
prepare various WhatsApp groups of farmers
and timely share the information in simplest
form, deliver radio talk, and arrange various
online video lectures through various online
platforms.
Role of subject matter authority: They are
having with thorough knowledge in their
area of specialization and they are considered
as most authentic source of information at
their level. They serve as a liaison with
research and are having with knowledge of
trends. They possessing a broad knowledge
of the entire extension programme and the
role played by their subjects of specialisation.
Role of maintain the relationships: They
maintain the good relationship with the
groups of farmers, extension workers and
staff members of other govt departments.
They cooperate at all levels in developing
―package programmes‖ and appreciate the
work of other specialists. They understand
very well the concept of integration of
teaching, research and extension. They
coordinate with other staff members of KVK
and believe in achieving team spirit.
Role of preparation of various extension
literature: They prepare various extension
literatures like leaflets, folders, books,
training manuals, bulletins, newsletters, etc
consisting the information of various
recommended practices, results of various
researches conducted by KVK, success stories
of farmers, press notes in newspapers etc.
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Microgreens are vegetable greens
harvested just after the cotyledon leaves have
developed (and possibly, with one set of true
leaves). They are used as a nutrition
supplement, a visual enhancement, and a
flavor
and
texture
enhancement.
Microgreens can add sweetness and spiciness
to foods. Microgreens are considered baby
plants, falling somewhere between a sprout
and baby green. Among upscale grocers, they
are now considered a specialty genre of
greens, good for garnishing salads, soups,
sandwiches, and plates.

Different Types of Microgreens
Microgreens can be grown from many
different types of seeds.The most popular
varieties are produced using seeds from the
following plant families:
 Brassicaceae family: Cauliflower,
broccoli, cabbage, watercress, radish
and arugula
 Asteraceae
family:
Lettuce,
endive, chicory and radicchio
 Apiaceae family: Dill, carrot,
fennel and celery
 Amaryllidaceae family: Garlic,
onion, leek
 Amaranthaceae
family:
Amaranth, quinoa, swiss chard, beet
and spinach
 Cucurbitaceae family: Melon,
cucumber and squash
Cereals such as rice, oats, wheat, corn
and barley, as well as legumes like chickpeas,
beans and lentils, are also sometimes grown
into microgreens.
Nutritional aspect
Microgreens are packed with nutrients.
While their nutrient contents vary slightly as
most varieties tend to be rich in potassium,
iron, zinc, magnesium and copper.They are a
great source of antioxidants.Their nutrient
content is concentrated, which means that
they often contain higher vitamin, mineral
and antioxidant levels than the same
quantity of mature greens. In fact, research
comparing microgreens to more mature
greens reports that nutrient levels in
microgreens can be up to nine times higher
than those found in mature greens.
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Researches also show that they contain a wider
variety of polyphenols and other antioxidants
than their mature counterparts.

Health benefits
They contain high amounts of vitamins,
minerals and beneficial plant compounds.They
may reduce the risk of following diseases:
 Heart disease: Microgreens are a rich
source of polyphenols, a class of
antioxidants linked to a lower risk of
heart disease. Animal studies show that
microgreens may lower triglyceride and
bad LDL cholesterol levels.
 Alzheimer’s disease: Antioxidant-rich
foods, including those containing high
amounts of polyphenols,may be linked to
a lower risk of Alzheimer‘s disease.
 Diabetes: Antioxidants may help
reduce the type of stress that can prevent
sugar from properly entering cells. In lab
studies, fenugreek microgreens appeared
to enhance cellular sugar uptake by 25–
44%
 Certain cancers: Polyphenol-rich
microgreens may be expected to lower
the risk of various types of cancer.
Grow Your Own Microgreen
Microgreens are easy and convenient to
grow, as they don‘t require much equipment or
time. They can be grown year-round, both indoor
or outdoors. For this we need:
 Good-quality seeds.
 A good growing medium, such as a
container filled with potting soil or
homemade compost. Alternatively, you
can use a single-use growing mat
specifically
designed for
growing
microgreens.
 Proper lighting — either sunlight or
ultraviolet lighting, ideally for 12–16
hours per day.
Tips to Grow:
 Fill your container with soil, making sure
you don‘t over-compress it, and water
lightly.
 Sprinkle the seed of your choice on top of
the soil as evenly as possible.
 Lightly mist your seeds with water and
cover your container with a plastic lid.
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Check on your tray daily and mist
water as needed to keep the seeds
moist.
A couple of days after the seeds have
germinated, you may remove the
plastic lid to expose them to light.
Water once a day while your
microgreens grow and gain color.
After 7–10 days, your microgreens
should be ready to harvest.

How to Include Microgreens in
OurDiet:
 There are many ways to include
microgreens in our diet.
 They can be incorporated into a
variety
of
dishes,
including
sandwiches, wraps and salads.
 Microgreens may also be blended
into
smoothies
or
juiced.
Wheatgrass juice is a popular
example of a juiced microgreen.
 Another option is to use them as
garnishes on pizzas, soups, omelets,
curries and other warm dishes.
Conclusion
Microgreens are flavorful and can easily
be incorporated into your diet in a variety of
ways.They are also generally very nutritious
and may even reduce your risk of certain
diseases.They are easy to grow at home, they
are an especially cost-effective way to boost
nutrient intake without having to purchase
large quantities of vegetables. As such, they
are a worthwhile addition to our diet.
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Transcript Profiling in Host Pathogen Interactions
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The transcriptome is the complete set of
transcripts in a cell and their quantity, for a
specific developmental stage or physiological
condition. Understanding the transcriptome
VOLUME NO. 17, ISSUE NO.09

is essential for interpreting the functional
elements of the genome and revealing the
molecular constituents of cells and tissues and
also for understanding development and disease.
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Transcriptomics, the study of RNA in any of
its forms. It is the set of all RNA molecules,
including mRNA, rRNA, tRNA and other
non-coding RNA produced in one or a
population of cells.

It Helps in
 Gene expression at the RNA level

Understanding of gene function
 Quantitative expression profiling

mRNAs correspond to particular
genes in the genome, it is often
possible to establish a link between a
genotype
and
an
expression
phenotype
Biochemical Organization of Cell
System biology has emerged with the
development of so called omics technologies.
Techniques for the characterization of main
components of cell during last 2 decades
with the following technologies like
genomics,
transcriptomics,
proteomics,
transcriptomics,
fluxomics
and
metabolomics.

Terminologies
1. Transcript: Exact nucleotide sequence
of perticular gene and position of a
particle instance of said gene in some
individual
2. Transcription: process during which
information in a length of DNA is used to
construct mRNA molecule
3. Transcriptome: It is the set of all RNA
molecules, including mRNA, rRNA,
tRNA and other non coding RNA
produced in one or a population of cells
4. Transcriptomics: It is the branch of
molecular biology that deals with the
study of messenger RNA molecules
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5.

6.

7.

produced in an individual or population of a
particular cell type
EST (Expressed Sequence Tags):
mRNA is reverse-transcribed into cDNA, and
then a large number of cDNAs are
sequenced. Thus, the resulting sequence
fragments are referred to as ESTs
Gene Annotation: It is the process by
which pertinent information about these raw
DNA sequences is added to the genome
databases.
Gene ontology (GO): It is a major
bioinformatics initiative to unify the
representation of gene and gene product
attributes across all species
The ontology covers three domains:




Cellular component
Molecular function
Biological process

Importantance of RNA
RNA profiling provides cues to
1. Expressed sequences and genes of genome
2. Gene regulation and regulatory sequences
3. Function and interaction between genes
4. Identification of candidate gene at any given
process or time.
Importance of Transcriptome
 Expression level of mRNAs in a given
cell population varies
 Determines
which
genes
are
induced/repressed in response to a
developmental
phase
or
to
an
environmental change or due to
pathogen attack
 Mechanisms by which
pathogens
suppress host defenses in order to
establish basic compatibility
 Sets of genes whose expression rises and
falls under the same condition are likely
to have a related function.
 The genetic inheritance of transcript
profiles can be used to map the
chromosomal location of relevant,
regulatory loci.
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24. HORTICULTURE
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Introduction
Cucumber (Cucumis sativus L.) is an
important summer vegetable crop grown in
the tropical and temperate regions of the
world and is considered as fourth most
important vegetable crop after tomato,
cabbage and onion in Asia.It belongs to the
family cucurbitaceae and is native to
Southern Asia.
Cucumber is a creeping vine, grows on
trellises and wrapping around supports with
thin spiralling tendrils. The plant has large
leaves, form a canopy over the fruit.
Botanically the fruit is called as pepo and it is
mostly referred as super food having no side
effect. The fruits and seeds possess cooling
properties. Fruits eaten at immature stage
are good for people suffering from
constipation, jaundice and indigestion.
Cucumber has a bitter principle called
―cucurbitacin‖ and is used in ayurvedic and
unani medicines. It is a primary source of
vitamins and minerals and also considered as
good for diabetic patient as it contains low
sugar and help in the burning of excess fat in
the body.
Need for Training and Pruning
India has emerged as the origin of the
finest cucumber cultivation in various
aspects. Even though, greenhouse cucumber
farmer often encounters many problems like
identification of suitable varieties and
suitabletraining systems for plant growth
manipulation with respect to yield.
Moreover,
cucumber
crop
exhibits
overcrowding of vines within a short time
due to itsfast growth habit, causes problems
for performing various cultural operations
and this dense canopy of leaves shades the
fruits, causing them to be pale.
Training and pruning at proper time
fetch us higher yield of quality fruits.
Training the plants will not only facilitates
VOLUME NO. 17, ISSUE NO.09

easy cultural operations, but also permits early
harvesting with quality fruits.Excessive pruning
of leaves causes the plants to stop producing
flowers. Hence it is important to maintain
sufficient foliage on the plant for adequate rate of
photosynthesis.
Manipulation
of
canopy
architecture through pruning and training
together with appropriate spatial arrangements
has been identified as key management practice
for obtaining maximum marketable fruits in
greenhouse crops.

Different Training Systems
The training systems given below are proved
beneficial and been followed by many farmers
around the globe based on the climatic conditions
prevailing in the area of cultivation. Detailed
information regarding the training systems is
given below.
Single Head Training System
In single head training system, the vine was
trained on to the overhead wire, with a single
stem. All the flower buds and lateral branches
were removed from the base of the vine up to
different heights of 45, 60 and 75 cm up to 90 cm.
Fruits are allowed on the main stem at the rate of
one per axil. When the vine reached the overhead
wire then allowed it to grow towards the ground
direction.
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Umbrella Training System
In umbrella training system all the
flowers and lateral branches are removed up
to a height of 60 cm from the ground level.
Then allow the one fruit per axil on the main
stem until it reaches overhead wire. When
the main vine reaches the overhead wire, the
growing point is removed and then two
healthy vigorous branches were allowed to
grow along the wire up to 15 cm and then
trained to grow downwards with a fruit in
each axil.

Low Middle Training System
In low middle training system all the
flowers and lateral branches are removed up
to a height of 60 or 75 cm from the ground
level and allow 6 – 8 fruits, then leave the
vine without any fruits until it reaches the
overhead wire. When the main vine reaches

the overhead wire the main stem is winded on to
the cable up to 30 cm and then growing point is
removed and allow three healthy laterals, one
lateral in the direction of the main stem along the
wire for 20 cm and the other two laterals in
opposite direction of the main stem for 20 and 30
cm along the wire. These three branches are
allowed to grow downwards with a fruit each per
axil.
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Introduction
India is a vast country gifted with varied
horticultural crops. India has substantiated
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tremendous increase in the production of
horticultural crops especially fruits since
independence. Due to specialized scientific
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interventions and application of latest
research tools, the country is now among the
top fruit producing countries of the world
ranking second next only to China. However,
the productivity has still remained low as
against area under the fruit cultivation.
Several neglecting issues related to the
production technology have remained
unattended so far. The old and senile
orchards are now reverting towards a
declining trend of production because of
plant age factor, non-compatible varieties
and poor canopy management.It is common
to see that every living organism after some
period of time (that may vary from species to
species) loses its efficiency to perform
various functions. Likewise in fruit plants
also, there is a decline both in quality and
quantity of produce after some period of
time. As a result of which orcharding
becomes economically nonviable and nonremunerative. In the recent past declining
productivity of old and dense orchards
existing in abundance has become a matter
of serious concern for the orchardists,
traders as well as scientists. In India 30-35
per cent area under fruit crops is occupied by
old, dense and diseased orchards. Therefore
there is need to standardize a technology for
restoring the production potential of existing
plantations
by
a
technique
called
Rejuvenation.
Need for rejuvenation: The old fruit
orchards need to be rejuvenated as they show
decline in yield and quality of produce which
may be attributed to any one of the following
factors.








Reduction in the photosynthetic
surface area.
Non availability of productive
shoots.
Less penetration of sunlight due to
overcrowding of branches as a result
of which the fruits on the interior
areas of the tree do not develop
proper colour.
Large number of seedling tree in the
orchard.
Varieties with low yield potential.
Pollinizer cultivars are not planted
in proper ratio.
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Low adoption of scientific methods.
Increased incidence of insect pests and
diseases.
Physiological disorders.

Sequential steps for top working in fruit
trees
Dense, old and unproductive tree

Heading back of branches from 2.5 to 3.0 m
above the ground level in December-January
Profuse emergence of new shoots on
beheaded branches
Thinning of newly emerged shoots
Top working may be done in case of seedling
trees/ old cultivars in June-July
After sprouting of buds, removal of top
portion above the budding point
Fruiting starts from 3rd year and onwards

Techniques of rejuvenation
1. Reiterative pruning: In rejuvenation,
heavy reiterative pruning of almost all
perennial fruit trees is done at certain
effective height of 1.5/3 m depending upon
growth of fruit crops. About 2-3 main
branches with outward growth from the base
are marked for pruning at recommended
height, with the plan of developing umbrella
like or semi-circular framework of tree
canopy to enhance bearing surface area.
Principally perennial fruit tree should be
pruned in dormant phase usually done just
after harvesting.
Recommended
Time of
Reference
height for
pruning
pruning
Nov-Dec Kalloo et
Mango 3-3.5 m
al., 2005
Aug-Sept Kumar,
Litchi 2-2.5 m
2008
MayKalloo et
Guava 1-1.5 m
June
al., 2005
MayKalloo et
Citrus 1-1.5 m
June
al., 2005
Fruit
crop

2.
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Thinning of shoots: After 2-4 months of
heading back, there is profuse emergence of
shoots on pruned branches. There would be
undesirable competition among shoots for
space, light, nutrition and growth. If all the
shoots are allowed to grow, the basic purpose
of pruning would get defeated. This would
also lead to dense and bushy canopy of
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3.

4.

5.

unhealthy shoots with poor bearing
potential. Therefore, selective and
regular thinning of shoots is essential for
facilitating development of open and
spreading canopy of healthy shoots. Only
outward growing and well-spaced 6-10
healthy shoots per branch retained and
the rest are removed by clipping. After
thinning operation, COC (3g/litre of
water) should be spread immediately to
check pathogenic infections.
Nutrition: Non application of nutrient
at appropriate time and inadequate
quantities was also one of the important
reason for the reduction in productivity
of orchards. The nutrition requirement
of the rejuvenated tree becomes all the
more critical for proper development of
healthy and ideal canopy of the tree to
increase its production potential.
Therefore adequate attention must be
paid to provide balanced nutrition to
these trees.
Irrigation: Optimum soil moisture
should be maintained after the
emergence of new shoots on headed back
tree. Otherwise they might dry up.
Therefore depending upon temperature
and soil moisture status, rejuvenated
trees must be irrigated at regular interval
for initiation of shoots below the cut
portion. To promote the proper
development of tree canopies and
fruiting twigs, irrigation should be
carried out at an interval of every 7-10
days in summer and at about 15-20 days
interval in winter.
Mulching:Mulching
at
the
base

6.

7.

immediately surrounding the main trunk in
the pruned trees is done by using plastic
sheets (100 micron thickness) or heavy
mulching (12-15cm) with organic materials
such as straw, dried grass, banana leaves.
There is a considerable reduction in water
application in plastic mulche orchards as
compared to unmulched orchards.
Intercropping: Pruning of trees provide
orchard space open with greater availability
of sunlight. Interspaces between the rows of
trees can be successfully utilized for
intercropping. It is highly desirable owing to
multiple advantages i.e. securing additional
income during gestation period without
sacrificing the main crop replenishing
nutrition in soil through leguminous crops.
Cucurbits, potato, pea, cole crops, ginger,
turmeric and flower crops like marigold and
gladiolus are ideal intercrops.
Integrated
pest
and
disease
management:
Intensive
care
for
management of insect-pests and diseases is
highly essential for ensuring survival of
rejuvenated trees as well as healthy growth of
shoots. COC paste must be applied on cut
surface after the pruning to check microbial
infection.
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Uncultured Microflora- Culturing by Innovation
Methods
Bindushree, C
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Most microorganisms growing in nature
have yet to be cultured in the laboratory. It is
well established that only approximately 1%
of bacteria on earth can be readily cultivated
invitro, there are currently estimated to be 61
June, 2021

distinct bacterial phyla, of which 31 have no
cultivable representatives (Hugenholtz et al.,
2009). Even though they are not as yet
culturable, and hence have not been
characterized by
classical
microbiological
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procedures, various techniques are currently
employed to study their biodiversity and the
ecological distribution.
The term ‗Unculturable‘ is used to
describe organisms that have yet to be grown
on artificial media in vitro. Certain bacterial
species have never been identified by a
simple culture in vitro, due to the organism
which is having low prevalence or is
particularly slow growing may have been
overlooked in cultural analysis. Conversely,
some bacteria are genuinely resistant to
culture in isolation on conventional media.
These ―Unculturable‖ microorganisms
represent a large untouched pool of species
with novel biological and chemical
properties.
Unculturable
bacteria
are
metabolically active in their environment but
are unable to proliferate in laboratory media.
Certain bacteria have fastidious growth
requirements including the need for specific
nutrients,
pH
conditions,
incubation
temperatures or levels of oxygen in the
atmosphere.
Thus,
if
the
specific
requirements for the growth of bacterium are
not met by the artificial medium and
incubation conditions, or if there is
competition for nutrients among mixtures of
organisms cultured together, some bacteria
may not grow. An alternative approach for
the culturing of Unculturable bacteria is to
stimulate their natural environment in vitro.
Advances in molecular biology have
enabled the detection and separation of
specific target bacteria with a view to their
selective enrichment or physical isolation.
Oligonucleotide probes can be designed to
target phylotypes with no known cultivable
representatives. Using methods such as FISH

or catalysed reporter deposition (CARD) - FISH
for added sensitivity, target-specific probes can
detect cells of previously ‗Unculturable‘ taxa
among mixed populations.
Also with the development of next generation
sequencing techniques, along with extensive
implementation of metagenomic tools, scientists
are discovering novel taxa and evaluating the
diverse microbial flora present in soil (Dhiraj et
al., 2019).
Sequencing based screening of habitats can
be used to identify locations with relative
abundance of target organisms. High throughput
approaches can be achieved by inoculating media
with single cells to establish large numbers of
monocultures, incubating cultures and then
screening for growth, followed by screening of
viable cultures for those containing species of
interest.
To improve our understanding of the
uncultured microbial diversity, it is essential to
increase
our
capacity
for
bringing
microorganisms from the environment into
culture. To achieve this task, in a more efficient
manner, prioritizing cultivation efforts, for
microorganisms, that are thought to be the most
interesting and are most likely to improve our
understanding of a particular processiing
ultimately required.
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Introduction
Climate change affects plants in many
different ways. Increasing CO2 concentration
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can increase photosynthetic rates. This is
especially pronounced for C3 plants, at high
temperatures
and
under
water-limited
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conditions. Increasing temperature also
affects photosynthesis, but plants have a
considerable ability to adapt to their growth
conditions and can function even at
extremely high temperatures, provided
adequate water is available.Temperature
optima differ between species and growth
conditions, and are higher in elevated
atmospheric
CO2.
With
increasing
temperature, vapour pressure deficits of the
air may increase, with a concomitant
increase in the transpiration rate from plant
canopies.

Photosynthesis
Indirect effects of climate change may
ultimately be even more important. Plants
require an aqueous medium in their cells,
and photosynthetic function is impaired
when plant water status falls below critical
values. Plants could maintain an aqueous
internal environment by closing their
stomata and minimizing water loss by fully
surrounding
their
leaves
by
a
cuticularepidermis that allows only minor
rates of water loss. However, stomatal
closure would also prevent the diffusive entry
of CO2 into photosynthesizing cells. On-going
water loss is therefore an inevitable cost of
the need to maintain an open diffusion path
for CO2 to enter photosynthesizing leaves
(Tkemaladze and Makhashvili, 2016)
Plants photosynthesize in order to
produce carbon for growth. To grow new
tissues, plants also need inorganic nutrients
from the soil, such as nitrogen and
phosphorus, and plant responses to climatic
changes can be modified by the availability of
these nutrients. Nutrient availability itself
can also be affected by environmental
factors, especially temperature, because the
rate of soil nutrient mineralization strongly
depends on temperature.
Response to Temperature
Photosynthesis is a biochemical process
and its overall temperature response.
Photosynthesis can be strongly affected by
temperature.
At
low
to
moderate
temperatures, the activity of each of these
component
processes
increases
with
increasing
temperature.
At
highertemperatures,
photosynthesis
June, 2021

decreases due to conformational changes in key
enzymes.This decrease is reversible at moderately
high temperatures but becomes increasingly
irreversible with length and intensity of high
temperature exposure.

Photosynthetic responses to temperature in
four different species. Each panel shows the
short-term temperature response of a species
grown under either high or low temperature.
Circlesdepict
the
response
of
low
temperaturegrownand squares that of high
temperature-grown plants. Arrows indicate the
respective
growth
temperatures.
Atriplexlentiformis,
Atriplexsabulosa,
and
Tidestromiaoblongifoliaare all C4 plants whereas
Larreadivaricata is a C3 plant.This indicates that
both C3 and C4 species can be capable of high
photosynthetic rates up to extremely high
temperatures. While C3 plants are more typically
found at cooler locations than C4 plants (in the
above figure), the differences in distribution are
not necessarily reflected in the photosynthetic
response
curves
of
individual
species
(Dusengeet.al., 2019).
The critical temperature for the competitive
balance between C3 and C4 species increases
48
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steeply with CO2 concentration at low CO2
concentrations, but flattens out at higher CO2
concentrations. Over the range of possible
CO2 concentrations, the critical temperature
for C3-C4 competition can range from 0to
35C.

Response to CO2
Elevated
CO2
reduces
stomatalconductance (gs), which affects both
the carbon and the water dynamics of
vegetation, increased growth CO2 resulted in
a 20% decrease in gs (Ainsworth and Rogers,
2007). The lower gs in high CO2 grown
vegetation partially offset the stimulation of
Rubisco carboxylation rates, because it
increases resistance to CO2 diffusion into the
leaf and lowers Ci. The reduction in gs of
vegetation under high CO2 environments
could lead to considerable soil water savings.
There is even evidence that traits affectinggs
have already adapted to the rise inCO2.
Additionally,
photorespiration
is
intimately connected with plant nitrogen
cycling, as NH2 is used to produce glycine
and ammonium is then produced during the
formation of serine. Photorespiration has
been linked to increased nitrogen uptake
capacity.ElevatedCO2 lowerednitrate uptake
capacity by 16%, but had no impact on NH4+
use. Recent work with an Arabidopsis mutant
with impaired nitrate uptake activity found
stronger reductions in growth of the mutant
at high CO2 than at lower CO2 concentrations
consistent with an exacerbated reduction in
the ability of the mutant to assimilate nitrate
at elevated CO2(Busch et.al., 2018).
Water and Nutrients
Photosynthesis is intimately linked to
the interacting cycles of carbon, water, and
nutrients, with the direct effects of CO2 and
temperature on photosynthesis, and its
effects of temperature on transpiration
rates.Conversely, increasing temperature can
stimulate nitrogen mineralization and thus
photosynthesis.
The
differential
CO2
sensitivity under different temperatures was
only apparent when eitherwater or nutrition
were limiting. Under other conditions, either
water use efficiency, or the negative
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feedbacks from developing nutrient deficiency,
became the dominant factor controlling the
overall CO2 response of photosynthesis.

Interaction between leaf temperature and
photosynthetic response to intercellular CO2
concentration. The families of curves give the
photosynthetic response to temperature of a
Eucalyptus paucifloraleaf at different constant
intercellular CO2 concentrations.In response to
increasing temperature, the response patterns
under varying additions of water and nutrients
were fundamentally different from the responses
to increasing CO2. Under conditions when
nutrition was limiting (i.e., with less applied
fertilizer), the growth response to increased
temperature became more positive at all sites
because of the increasing importance of enhanced
nutrient mineralisation.
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Introduction
India has second rank in the production
of fruits in the world after china.In India
total production of fruits about 99069 (‗000
MT) during
2019-00 (Anonymous,
2020)of which about 20% loss due to
improper packaging. Packaging is a process
of wrapping or placement of objects in paper
or other packaging material, keeping in box,
etc. we can minimize the post- harvest loss
due to packaging by suitable packaging
method.More than1500 different type of
packages are used for produce.
Importance of Packaging
The increased production of fruits will
have significance only when they reach the
consumer in good condition at a reasonable
price. Packaging of fruits is undertaken
primarily to assemble the produce in suitable
units for marketing and distribution.The
package must be capable of protecting the
produce from the hazards of transport,
preventing microbial and insect damage, and
minimizing physiological and biochemical
changes.
Packaging is also a medium of
communication by providing identity and
information of the product which motivate
the consumers buy.Packaging of distribution
play the key role in growth of both fresh and
processed fruits industry.Packaging forms an
integral part of producers, handling,
processors and consumers.Packaging and
related areas engage about 60% of the 5
million labour force concerned with the
Indian food industry (Thompson, 1996).
Qualities of An Ideal Packaging
It should not affect the flavor of the
product packed inside of it.Sufficient
thickness of cushioning materials with
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sufficient ventilation.Sufficient space for rapid
cooling of content. Protect the content from
oxygen, moisture and light. Compatible to the
food product.Closure characteristics such as
opening, sealing, resealing, and pouring.Proper
labeling, strong marketing, appeal to promote the
sale of food product.Low cost and availability.

Type of Containers
1. Field containers:- Picking containers are
of many type depending upon the crop
region and availability of materials. Picking
bags of canvas, mesh hampers and bamboo
are widely used.
2. Shipping containers:- In India , baskets
and boxes are often used as containers.
Fiberboard cartons are becoming popular for
shipping both tropical and sub tropical fruits.
3. Consumer packages:- Use of small sized
packages for produce has grown with the
increase in large self–service markets for
retailing. Bags, plastic films and mesh bags
are used as consumer packages.
4. Shrink–film wraps:- Films such as
polypropylene, polystyrene and polyethylene
can be converted into shrink films covering
of the materials.
Method of Packaging Materials
 Bulk packaging
 Pre-packaging containers
1. Bulk packaging
The materials of bulk packaging are of
various types such as: Baskets: - Basket are made up of various
local material such as bamboo, mulberry,
pigeon pea, etc. These are of various
capacity, shapes and sizes.
 Wooden boxes: - It is not a great
moisture or gas barrier and can be a
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source of microbial contamination,
particularly by moulds.
 Rigid plastic crates:- Plastic crates
available in various sizes, shape and
colour and made up of high density
polyethylene. These are strong,
rigid, and reusable and can be
cleaned easily. The normal capacity
varies from 20 to 40 kg.
 Corrugated fiber board boxes: Corrugated fiber board boxes
ventilation can be provided easily
and can be laminated with plastic
film as per need.
 Plastic corrugated box and sacks: Plastic corrugated box made up of
polypropylene and high density
polyethylene
are
better
than
corrugated fiber board boxes due to
their high degree of moisture
resistance, reusability and low
weight, very expensive and have low
compression
strength
and
cushioning property.
2. Pre-packaging containers
Pre-packaging reduces spoilage, increase
shelf life both under normal and cold storage
condition and offers hygienic method of
distributions and storage. The materials of
pre-packaging are of various type such as:







Plastic
bag:Plastic
bags
(polyethylene
film)
are
the
predominate material for fruits
consumer packaging. The film
material ―breathes‖ at a rate
necessary to maintain the correct
mix of oxygen, carbon dioxide, and
water vapor inside the bag.
Trays with over wraps: - Tray with
over wrap material are used to hold
individual fruits. The film made of
low
density
polyethylene
or
polyvinyl chloride used to cover the
trays as over wrap.
Plastic crate of light weight: - This
made light density polyethylene
which
has
high
compression
strength.
The
crates
have
perforation for ventilation.
Shrink wrap:- Shrink wrapping with
an engineered plastic wrap can
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reduce shrinkage protect the produce
from disease, reduce mechanical damage
and provide a good surface for stick–on
labels(APEDA, 2005).

Modified Atmospheric Packaging
It can be defined enclosure of food product
barrier film in which the environment has
changed modified to slow respiration rates,
reduced microbiological growth and retards
enzymatic spoilage with intent of standing the
self-life (Kader, 1980).
 Passive MAP: Commodity is sealed
packed in package or films result
permeability of O2 is reduced and
concentration of CO2 is increased
automatically.
 Active MAP: Commodity is sealed
packed in package and gas is pulled out
slightly creating vacuum. Ethylene
absorbers and CO2 scrubbers can keep
inside the package.
Oxygen absorbers: FerrousOxide.
CO2 absorbers: Hydrated lime, aluminium
calciumsilicate, Activated carbon.
Ethylene absorbers: Silica gel, Alumina
pallets Ethysorb(Commercial preparation).
Benefits of MAP
 Reduction of respiration rate and
ethylene production.
 Inhibition of ripening and senescence.
 Minimization of water loss and nutrient
decomposition.
 Inhibition
of
microbial
growth,
physiological disorders and spoilage.
 Extension of shelf life with retention of
quality attributes.
Vacuum Packaging
The commodity is packed in an air tight
container and pressures are reduced by sucking
air and creating vacuum in container.
Mechanism
Reduced O2 supply slows down respiration.
When pressure reduces 1atm to 0.1 atm
theeffective O2 concentration reduces from 21 to
2.1%.Released ethylene is removed out of
package.
Example of Modern packaging materials
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Paper packaging e.g. paper
boards,
moulded
pulp
trays,
laminated paperboard cartons, tetra
packs, etc.
Plastic
containers
e.g.
polyethylene films, cellulose films,
polypropylene films, others.
o They offer more adequate
protection from microbial
attacks, insects and foreign
materials
of
the
environment.
o There have good provision
for caps and closures in
several of them.

Factors affecting of packaging
 Climatic effects
 Physical damage
 Contamination by micro-organisms,
insects and other foreign matters.
Moisture and gases:- Transfer of
moisture, oxygen and carbon dioxide
through packaging materials is critically
important in determining shelf life and
quality of chilled fresh foods packaged in
modified atmospheres.
Microorganisms:- Main causes of
microbial contamination of adequately
processed foods are air or water drawn
through pinholes in hermetically sealed
containers, contamination of heat seals by
products, poorly aligned lids or caps and
damage to packaging materials.
Mechanical strength:- Ability of
packages, to product foods from mechanical
damage is measured by tensile strength,
impact strength and other mechanical

strength properties.
Light: - Light transmission is required in
packages that are intended to display contents
but is restricted when foods are susceptible to
deterioration by light.
Heat: - Insulating effect of a package is
determination by its thermal conductivity and its
reflectivity. Materials which have a low thermal
conductivity (e.g. Paper board) and reflective
materials (e.g. Aluminum foil) reflect radiant
heat.

Conclusion
Packing makes a bridge between production
and marketing. It protects the produce at all
stages of transportation, storage and marketing
in addition to protection, packaging allows quick
handling throughout distribution and marketing
and can minimize impacts of rough handling
packing dose not improve quality but retains
quality. Packaging can bring revolutionary
progress in our trade practice and also benefit the
consumer and producer because of its low cost
and ready availability.
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Yacon
(Polymniasonchifolia)
pronounced as yah-cone is native of Andes
and it is closely related to the sunflower
belongs to the family Asteraceae. It is also
known as Bolivian sun root, Peruvian ground
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apple. The plant looks like sunflower and
typically grows to a height of 4 to 5 feet (1.2 to 1.5
m) depend on variety and climatic conditions it
may grows to a height of 7 to 8 feet (2.1 to 2.4 m)
flowering starts from five to nine months after
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planting edible part of the plant is roots. The
cluster may include more than a dozen large
roots, especially if the plant is grown as a
perennial. The roots are crisp, very juicy, and
mildly sweet and are used as a fruit than
vegetable.
Yacon‘s tuberous roots have been used as
natural sweeteners and syrups for digestive
problems, particularly for balancing the
intestinal microbiota. The traditional Andean
population
attributes
anti-diabetic
properties. Dry yacon leaves are used in the
preparation of teas as part of low-calorie
diets in addition to prebiotics, yacon contains
flavonoids, phenolic acids and tryptophan,
which
display
antioxidant,
antiinflammatory, antimicrobial and anticancer
properties. Several studies shows an increase
in the efficiency of the immune system as a
result of the intake of nutraceuticals,
especially fructans. It has been shown that
regular consumption of these compounds
increases resistance to infection by
intracellular pathogens and leads to
reduction in allergies in the digestive tract.
An increase in bifidobacterial in the
intestinal microbiota appears to be correlated
with fructans consumption.
Yacon grows on wide range of soils but
seems to perform best in weakly acidic soil
(6.0 to 6.5 pH). It is grown above 2000-3000
mean sea level. The optimum temperature
for growth is about 18° to 25°C but yacon
tolerates temperatures as high as 40°C as
long as sufficient water is available. Yacon is
not photoperiod dependent for forming its
storage roots. Yacon flowering may be
entirely controlled by maturity, rather than

day length.
Yacon is generally propagated by seeds and
rhizomes. Plants with 15-30 cm tall and three to
four sets of leaves from nursery are transplant
better than dormant propagules before
transplanting hardening of seedlings should be
done. The best planting depth for yacon rhizome
is four inches (10 cm) Dig a hole or a trench four
inches deep and place the rhizome piece at the
bottom, cut side down, with the buds at the top.
They form roots at the base of each bud, not at
the bottom of the cut, so don‘t allow the buds to
protrude from the soil. If exposed, they will fail to
root. Spacing followed for planting is 80×60 cm.
Yacon is generally harvested seven to eight
months after planting middle of October should
give a reasonably good yield if the plant has been
in the ground at least five months. Once the root
ball is pulled, we remove the larger storage roots,
leaving the small ones attached to the rhizome.
Storage roots and rhizome clumps are sprayed
clean with the hose and then left in the field to
dry. In rainy weather, we dry them under tarps.
Average yield per plant is 9-14 kg/ha. There are
already some industrial products derived from
yacon on the market, such as flour, candy, sliced
chips, teas, nutritional drinks and purees.
―Chancaca‖ is a concentrated sweetener with a
high sugar content that Andean natives prepare
by boiling the root juice until crystallization,
resulting in solid blocks of a dark brown colour.
Fructose from yacon has a sweetening power 30–
70 % greater than that of sucrose, in addition to
being a non-caloric sweetener. Lastly, the
presence of inulin in the yacon tubers is of great
interest to the industrialization of inulinase
produced by microorganisms.

30. SOIL RECLAMATION
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The salt-affected soils occur in the arid
and semi-arid regions where evapotranspiration greatly exceeds precipitation.
The accumulated ions causing salinity or
alkalinity include sodium, potassium,
VOLUME NO. 17, ISSUE NO.09

magnesium, calcium, chlorides, carbonates and
bicarbonates. The salt-affected soils can be
primarily classified as saline soils (describes the
excessive levels of soluble salts in the soil water;
Electrical conductivity of the saturation extract
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<4 dS m–1; Exchangeable Sodium Percentage
>15 and pH <8.5; also known as while
alkali), sodic/alkali soils (describes the
excessive levels of sodium ions in soils;
Electrical conductivity of the saturation
extract <4 dS m–1; Exchangeable Sodium
Percentage >15 and pH 8.5-10.0), and salinesodic soils (Electrical conductivity of the
saturation extract >4 dS m –1; Exchangeable
Sodium Percentage >15 and pH >8.5).
The primary effect of excessive soluble
salts on plants is to limit the ability of plant
roots to absorb soil water even under wet
conditions. Soil water flows from low salt
concentration (i.e., higher osmotic potential)
to high salt concentration (i.e., lower osmotic
potential). A soil solution with low osmotic
potential due to higher soluble salt
concentration compared to the plant cells,
does not allow plant roots to extract water
from soil, causing moisture stresses in the
plants. The amelioration of such saline soils
involves basically the removal of salts from
the soils through the processes of leaching
with good quality water and drainage.
Provision of lateral and main drainage
channels of 60 cm deep and 45 cm wide, and
leaching of salts could certainly improve the
soils‘ physico-chemical properties. Subsurface drainage is an effective tool for
lowering the water table, removal of excess
salts
and
prevention
of
secondary
salinization of ions like chloride, sulphate,
etc. Other management also involves the
selection of relatively salt-tolerant cultivars
of the crops.
In contrast to saline soils, sodic soils
have excessive levels of sodium (Na+)
adsorbed at the soil exchange complex. Most
sodic/alkali soils, particularly in the arid and
semi-arid regions, contain CaCO3 in the
profile in some form and constant hydrolysis
of CaCO3 sustains the release of OH– ions in
soil solution. The OH– ions so released result
in the maintenance of higher pH in
calcareous alkali soils than that in noncalcareous
alkali
soils.
The
excess
exchangeable sodium in alkali soils affects
both the physical and chemical properties of
soils by: (a) dispersion of soil colloids that
causes poor physical condition of the soils,
and (b) specific ion effect. The sodic soils are
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hard and cloddy when dry and tend to crust.
Water infiltration is usually poor with sodic soils,
especially those high in silt and clay. The soil‘s
pH is usually high, often >9.0, and plant
nutritional imbalances may occur. A soil pH
above 8.4 typically indicates that a sodium
problem exists.
The reclamation of sodic/alkali soils can be
done through: (a) physical amelioration and (b)
chemical amelioration. The physical method
involves deep ploughing, drainage provision,
sand filling, and profile inversion. These methods
actually removes sodium from the exchange
complex as well as improves the soil aeration and
infiltration.
Typically, reclamation of sodic/alkali soils
requires neutralization of alkalinity and
replacement of most of the sodium ions from the
soil-exchange complex by the more favourable
calcium ions. This can be done by the application
of chemical amendments (the materials that
directly or indirectly furnish or mobilize divalent
cations, usually calcium ions for the replacement
of sodium ions) followed by leaching to remove
soluble salts and other reaction products. The
chemical amendments can be broadly grouped
into (1) direct Ca suppliers such as gypsum,
calcium carbonate, phospho-gypsum, etc., and
(2) indirect Ca supplier or acid forming materials
such as elemental sulphur, sulphuric acid,
pyrites, FeSO4, etc.
Amongst them, gypsum is, by far, the most
commonly used chemical amendment as it is
readily and cheaper available source in the
market. Calcium carbonate is insoluble in nature
which of no use in calcareous sodic soils (have
already precipitated CaCO3) but can be used in
non-calcareous sodic soils (do not have
precipitated CaCO3) since pH of this soils are low
at surface and favouring solubilisation of CaCO3.
The indirect acid formers like elemental sulphur,
sulphuric acid, and iron sulphate are also used
for calcareous sodic soils. These materials
solubilises the precipitated CaCO3 in sodic soils,
and thus releases Ca for reclamation.
There are several possible sources of gypsum
currently available for agricultural use
Gypsum is chemically CaSO4·2H2O and is a
white mineral that occurs extensively in natural
geologic deposits, mainly found in the Rajasthan
state. It is also as phospho-gypsum, is the
industrial by-product in the manufacturing of
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phosphoric acid by the reaction of rockphosphate with sulphuric acid. For the
reclamation purpose, gypsum must be
powdered before it is applied to the soil.
Gypsum is soluble in water to the extent of
about one-fourth of 1 percent and is,
therefore, a direct source of soluble calcium.
Gypsum reacts with both the Na2CO3, and
the adsorbed sodium as follows:
Na2CO3 + CaSO4  CaCO3 + Na2SO4 
(Leachable)

Na[Clay]Na + CaSO4  Ca[Clay] +
Na2SO4  (Leachable)

Quality of gypsum
The cost and ease of land application of
gypsum are heavily dependent on factors
such as water content, particle size, and
purity of the gypsum product. Amongst the
different gradation category of gypsum,
grade-6 is normally utilized as soil
amendment, wherein it should have
minimum 70-80% calcium sulphate, and
have <1% sodium in form of sodium oxide.
Gypsum obtained as an industrial by-product
is of relatively pure. Major quality criteria of
gypsum, needs to be considered for their
ameliorating effect on soils includes particle
size, fineness of particle, solubility of
gypsum, etc.
 Particle size: In general, for the
effective reclamation of sodic soils,
the desirable particle size of gypsum
should be of 2 mm (10 mesh size). It
provides sufficient surface area for
the reaction with soil particles, and
also increases their solubility.
However, it is advisable to crush the
gypsum before the application into
soil. Natural gypsum materials are
relatively cheaper, but it requires
rather laborious and costly grinding
process to obtain uniform particle
size of 2 mm or less.
 Solubility of gypsum: The water
solubility of gypsum generally is of
0.25% (i.e., 0.32 meq/L). It mostly
depends on soil‘s pH, concentration
of exchangeable sodium, and total
soluble salts in the soils. The
solubility of gypsum also has direct
relation with the temperature and
VOLUME NO. 17, ISSUE NO.09

the particle size. For solubilization of
10% good quality gypsum, one would
requires one hectare meter irrigation
water (i.e., 10000 cubic meter).
Gypsum requirement: Amount of gypsum
application for the improvement of sodic soils is
largely depends on the exchangeable sodium
percentage, quality of gypsum (i.e., particle size
and fineness), and on the succeeding crops.
Generally, the gypsum requirement is analysed
chemically from the representative soil sample in
the soil testing laboratory. It has been concluded
from the studies carried in Sami-Harij region by
Sardarkrushinagar Dantiwada Krushi University,
Sardarkrushinagar that yield could be increased
by 28% in unirrigated cotton, 7% in irrigated
cotton, 9% in irrigated castor and sorghum, and
23% in unirrigated sorghum by the application
gypsum in the saline-sodic soils.
Application rate of gypsum: If required
quantity of gypsum is incorporated into the soil
for the first year, then in general no further
gypsum application would needed for next few
years. The soil‘s physical properties would largely
improve in first year of gypsum application, and
thus enhances the decomposition of organic
matter. This could further solubilized the calcium
from calcium carbonate by the production of
carbonic acid in the soils. Hence, further
application of gypsum is normally not needed for
the next few years. Gypsum application @ 1000
kg per hectare to reclaim moderately sodic soils
wouldn‘t require further gypsum application for
next 4 years and farmer can harvest higher wheat
yield, as concluded in the studies taken at
regional research station, Arnej of Anand
Agricultural University.
It has been concluded in the various studies
that for the growing paddy and wheat crops, it is
advisable to incorporate the gypsum into the soil
at depth of 15 cm. Application of gypsum at soil
depth beyond 15 cm is generally not
advantageous, it rather increases the application
cost. Similarly, surface application of gypsum
would also not feasible option due to it low
solubility. Most preferred method is to broadcast
the gypsum and thereafter incorporated at 10-15
cm soil depth by shallow ploughing at optimum
soil moisture condition.
Time of gypsum application: The best
time of gypsum is before onset of monsoon days,
i.e., last week of May – First week of June
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months. In case of proper irrigation facilities
available, it would be advantageous to
irrigate the soil at 5-7 cm depth for at least 15
days of the application. Preparatory
irrigation usually reclaim sodic soils quicker,
and thereafter farmer can sow kharif crops
by the last week of June – first week of July
months. If irrigation facilities not available,
gypsum should be applied in May month
followed by the ploughing.
Gypsum-treated irrigation water:
Saline irrigation water with excessive amount
of sodium ions (i.e., higher value of sodium
adsorption ratio) is generally one of the
causes of sodic soils. In such situation, either
soil broadcasting of finely crushed gypsum
prior to irrigation or irrigation water
saturated with gypsum would certainly
weaken the direct damaging effect of sodium
ions on soils and crops.
Phosphogypsum,
gypsum
as
fertilizer: Gypsum is occurs naturally in
mineral deposits, while phosphogypsum is
term used for the industrial by-product
gypsum formed during the processing of
phosphate minerals with sulphuric acid. An
important aspect regarding phosphogypsum
is it is fairly good sources sulphur (~16%),
phosphorus
(0.2-1.2%)
and
calcium.
Phosphogypsum can feasibly to solve the
sulphur deficiency in soils, as the sulphur in
sulphate form becomes readily available to
the
plant
roots.
Application
of
phosphogypsum @ 1000 kg per hectare
increased 11% mustard yield as studied at
RRS, Arnej of Anand Agricultural University.
Further it is concluded in several studies that
phosphogypsum
application
indeed

increased yield of oilseed crops.
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31. HORTICULTURE

Tactics to Advance the Productivity and Postharvest
Quality of Floricultural Crops
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Floriculture
has
emerged
as
a
sustainable diversification option in the agribusiness. Though the commercial cultivation
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of flowers in the open field conditions is the
backbone of Indian horticulture, protected
cultivation opens up innovative opportunities for
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quality production and export to earn
valuable foreign exchange. A consistent
increase of flower trade has been visualised
during the last few years with nearly 20%,
which is largely due to the adoption of
modern technologies. India made a
significant contribution in terms of export of
flowers during last few years. Among the
developing nations India is one of the
potential countries for flower production
because of favourable climate, availability of
human resources and its considerable
geographical
location
nearer
to
internationals markets.
All over the world, floriculture sector is
come into contact with rapid changes. Due to
globalisation and its effect on income
generation in different parts of the world
resulting
in
increased
per
capita
consumption of flowers in most of the
countries. Besides the traditional centres of
production countries like Netherlands,
Columbia, Israel and Kenya, new production
centres are developing in Latin America,
Africa and Asia specifically India, China,
Korea and Vietnam are moving in the
direction of more demand in the field of
flowers.

The congestions in increasing the
productivity are:
1. Traditional local varieties
2. Traditional propagation techniques and
poor planting material
3. Traditional production technologies
4. Improper plant protection measures
5. Improper
postharvest
management
practices

conserved germplasm can be utilised in further
improvement programmes to boost the
productivity levels.
Exploration of high value crops
According to Vavilov, India is the primary
centre of origin for many plant species next to
China. In India, especially the north-east is
considered as a house of many exotic and rare
species of orchids and wild ornamental plants.
Discovering these new species and introducing
them into the market would help our country to
project their own product in the international
market. Alternatively they are utilised in further
breeding programmes to evolve superior varieties
possessing high yield potential.
Evolving improved varieties
Although a good number of varieties and
hybrids have been developed in different
ornamental crop, genotypes of international
standards, with good qualitative traits and
productivity levels have not yet been fully
explored. Hence, most of the growers have to
either stick on to the existing inferior genotypes
or import varieties at exorbitant rates. Therefore,
evolving improved genotypes hold the key for
improved productivity.
Superior quality planting material
The procurement of quality planting material
is a major setback faced by flower growers. To
conflict this situation, research should be
oriented towards the standardisation of planting
material, micro propagation protocols for
ornamental crops for rapid bulking and F1 hybrid
seeds. Quality planting material supply can be
augmented through:


Approaches for enhancing the
productivity
Superior germplasm
To minimise the risk of loss, superior,
high yielding germplasm need to be either
maintained in-situ or ex-situ. The in-situ
methods of conservation is the means by
which the germplasm can be preserved in its
natural habitat i.e., in natural parks,
biosphere reserves or gene sanctuary. The exsitu conservation involves conservation of
germplasm away from its naturalhabitat by
means of seed banks, field banks, shoot tip,
cell and organ banks and DNA banks. The
VOLUME NO. 17, ISSUE NO.09
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Satellite nurseries: A progressing
concept should develop small nurseries
by individual families and market them
to a bigger nursery in the region. This
generates the additional revenue to the
farmers. The development of satellite
nurseries for the prosperity of locals
established in so many states.
Establishment
of
specialised
nurseries and tissue culture labs:
In a state, each district should have
established specialised nursery, tissue
culture lab for the production and supply
of seeds, rootstocks, cuttings, plants,
propagate the disease free planting
material and other need based products.
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These nurseries must be associated
with
research
institutes
and
different state department of
horticulture and should conduct the
training to the farmers.
Seed production at village
level: Seed production should be
developed for some of the flowers,
viz., petunia, pansy and viola at high
altitude. The Government should
inspire the farmers to develop seed
villages to produce large quantity of
seeds of hybrid flowers with
technical input and incentive from
the state government.
Adopting
advanced
agro
techniques: The agro-techniques
for various ornamental crops both in

open and protected cultivation are yet to
be standardised. Innovative techniques
like irrigation through drip and
sprinklers, nutrition through fertigation,
nutrient film techniques, bio-fertilisers,
biological weed control, etc., can be
employed to save the labour and cost.
In our country most of the people are from
rural background and involved in agricultural
activities and some future agro-technologies that
includes processing, and hi tech cultivation.
These technologies should be established at the
community level with the substantial support
from the government and corporate sectors for
development
and
strengthen
the
rural
community for long-term sustainable production
and productivity of the floricultural crops.

32. GENETICS AND PLANT BREEDING

Plant Tissue Culture Media’s and Their Functions
Umesh Babu B S1, Manjunath S2 and Surekha S3 Afsanabanu Manik3
Ph.D. Research Scholar, 1 Department of Genetics & Plant Breeding & 2 Department of Seed science &
technology, 3 Department of Crop physiology UASR, Raichur, Karnataka-584104

Introduction
Plant-tissue culture is in-vitro cultivation
of plant cell or tissue under aseptic and
controlled environment conditions, in liquid
or on semisolid well defined nutrient media
for the production of primary and secondary
metabolites or to regenerate plant. It is an
experimental technique through which a
mass of cells (callus) is produced from an
explant tissue. The callus produced through
this process can be utilized directly to
regenerate plantlets or to extract or
manipulate some primary and secondary
metabolites. The plant tissue culture refers to
the cultivation of a plant cell which normally
forms a multicellular tissue. When grown on
plant tissue culture media, the tissue forms a
callus or a mass of undifferentiated cells. The
technique of cell culture is convinient for
starting and maintaining cell lines, as well as,
for studies pertaining to organogensis and
meristem culture. For the successful
completion of the plant tissue culture
technique, Culture media plays an important
role and acts as a main component in tissue
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culture technique.

Types Of Media
There are a number of culture medias known
to date such as MS media, B5 media, LS media,
White‘s media, etc. This article will provide you a
brief of five widely used culture media in labs
worldwide.
1. White‘s Media: The media was developed by
P. R. White in 1963 for the establishment of
the root culture of tomato. This was the
earliest plant tissue culture media developed
for root culture. The main purpose of these
media can be used for the purpose of shoot
culture and callus culture and it is mainly
suitable for culture Musa and Daucus
species.
2. Murashige and Skoog (MS) media: This
media was invented by two scientists named
Toshio Murashige and Folke K. Skoog in
1962. It is the most commonly used media in
the tissue culture lab. The formulation is a
blend of nutrients like inorganic salts,
vitamins, and amino acids. The main
purpose of this media is used to induce
organogenesis,
callus
culture,
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3.

4.

micropropagation, and cell suspension.
Gamborg (B5) media: This media was
developed by O. L. Gamborg in 1968. He
used the media for the callus and cell
suspension culture of Glycine max
belonging to the family of Fabaceae. This
media is a blend of nutrients like
inorganic
salts,
vitamins,
and
carbohydrates. The main purpose of
these media is used in protoplast culture.
CHU (N6) Medium has been developed
by C.C. et al. in 1975. for the in vitro
anther culture of oryza sativa family
Graminae. The medium helps in the
initiation, growth and differentiation of
callus from the rice pollen cultures.
Medium is a nutrient blend of inorganic

5.

salts that consists of macroelements,
microelements, vitamins and amino acid.
Nitsch and Nitsch (NN) media: The media
was developed by J. P. Nitsch in 1969 for the
establishment of the in vitro anther culture of
Nicotiana, from family Solanaceae. The main
purpose of these media is to establish the in
vitro anther culture.

Functions of Media
 Provide water
 Provide Mineral Nutritional needs
 Provide Vitamins
 Provide Growth Regulators
 Access to atmosphere for gas exchange
 Removal of plant metabolite waste

Composition of Commonly Used Plant Tissue Culture Media
Amount (mg l-1)
Components

White‘s

Murashige &
Skoog (MS)

Gamborg (B5)

CHU
(N6)

Nitsch‘s

MgSO4. 7H2O

750

370

250

185

185

KH2PO4

-

170

-

400

68

NaH2PO4.H2O

19

-

150

-

-

KNO3

80

1900

2500

2830

950

NH4NO3

-

1650

-

-

720

CaCl2.2H2O

-

440

150

166

-

(NH4)2.

-

-

134

463

-

H3BO3

1.5

6.2

3

1.6

-

MNSO4.4H2O

5

22.3

-

4.4

25

MNSO4.H2O

-

-

10

3.3

-

ZnSO4.7H2O

3

8.6

2

1.5

10

Na2MoO4. 2H2O

-

0.25

0.25

-

0.25

CuSO4.5H2O

0.01

0.025

0.025

-

0.025

CoCl2. 6H2O

-

0.025

0.025

-

0.025

Kl

0.75

0.83

0.75

0.8

-

FeSO4. 7H2O

-

27.8

-

27.8

27.8

N2 EDTA 2HO

-

37.3

-

37.3

37.3

Macro nutrients

SO4

Micro nutrients

Organic Suppplements
Vitamins
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THIAMINE HCI

0.01

0.5

10

1

0.5

PYRIDOXINE (HCI)

0.01

0.5

1

0.5

0.5

NICOTINIC ACID

0.05

0.5

1

0.5

5

MYOINOSITOL

-

100

100

-

100

GLYCINE

3

2

-

-

2

FOLIC ACID

-

-

-

-

0.5

BIOTIN

-

-

-

-

0.05

PH

5.8

5.8

5.5

5.8

5.8

Others

Reference
Tissue culture media. (1996). Studies in
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Nandkishore Jha. Plant Tissue Culture
Media: Types, Constituents, Preparation, and
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Abobkar I.M. Saad and Ahmed M. Elshahed
(October 17th 2012). Plant Tissue Culture Media,
Recent Advances in Plant in vitro Culture,
Annarita Leva and Laura M. R. Rinaldi,
IntechOpen

33. AGRICULTURAL EXTENSION

M- Kisan Portal Mobile Based Services for Farmers in
India
Surkunta Kiran Reddy
Ph.D. Scholar, Department of Agricultural Extension, U.B.K.V, Pundibari-736165, West Bengal

Introduction
Pervasive and extensive use of the ICT is
an important tool of agricultural extension.
Under the National e-Governance Plan –
Agriculture (NeGP-A), various modes of
delivery of e-enabled services have been
envisaged. These include internet, touch
screen kiosks, agriclinics, private kiosks,
mass media, Common Service Centres, Kisan
Call Centres, and integrated platforms in the
departmental offices coupled with physical
outreach of extension personnel equipped
with pico-projectors and hand held devices.
However, mobile telephony (with or without
internet) is the most potent and omnipresent
tool of agricultural extension. The project
conceptualized, designed and developed inhouse within the Department of Agriculture
& Cooperation has widened the outreach of
scientists, experts and Government officers
posted down to the Block level to disseminate
information, give advisories and to provide
advisories to farmers through their mobile
telephones. SMS Portal was inaugurated by
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the Hon‘ble President of India on July 16, 2013
and since its inception nearly 50 crore messages
or more than 152 crore SMSs have been sent to
farmers throughout the length and breadth of the
country. These messages are specific to farmers‘
specific needs & relevance at a particular point of
time. These messages generate heavy inflow of
calls in the Kisan Call Centres where people call
up to get supplementary information. SMS Portal
for Farmers has empowered all Central and State
Government Organizations in Agriculture &
Allied sectors (including State Agriculture
Universities, Krishi Vigyan Kendras, Agromet
Forecasts Units of India Meteorological
Department, ICAR Institutes, Organization in
Animal Husbandry, Dairying & Fisheries etc.) to
give information/services/advisories to farmers
by SMS in their language, preference of
agricultural practices and locations. To put it
succinctly,
almost
every
Government
Department, Office and Organisation from the
Ministry Headquarters down to the level of Block
having anything to do with agriculture and allied
sectors in every nook and corner of the country
has been authorised to use this Portal to provide
60
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information to farmers on vast gamut of
issues.
USSD (Unstructured Supplementary
Service Data), IVRS (Interactive Voice
Response System) and Pull SMS are value
added services which have enabled farmers
and other stakeholders not only to receive
broadcast messages but also to get web based
services on their mobile without having
internet. Semi-literate and illiterate farmers
are also targeted to be reached by voice
messages.

Genesis of the requirement
Extension services in India have gone
through vicissitudes since the Green
Revolution (from monologues & speeches to
personal outreach to farmer to farmer
extension to bulk use of non-P2P methods)
when targeted approach centred around
specific crops in irrigated areas of North
India became the major focus. Before
modified
Agriculture
Technology
Management Agency (ATMA) scheme was
launched in the year 2010, there was no
dedicated manpower for extension in
agriculture
and
allied
sectors.
The
Government officials and specialists were
also burdened with multifarious duties of
implementation of projects, scheme and
programmes besides participating in various
meetings. Thus a large number of villages
remain deprived of interactive methods
direct training which were launched after
Training & Visit Programme lost its
relevance due to sheer disproportionate
numbers (farmer population : extension
workers) in the rain-fed area that was being
focussed upon. Due to vast size, huge
population and difficult topography of the
country, dissemination of information in
timely manner was a major challenge.
Electronic media also had its own constraints
due to limitation in time slot available and
vast area & subjects to be covered in
variegated scenario of Indian Agriculture.
Despite major improvement in the state
of affairs on extension front, the divergent
need of the farmers could not be fully
addressed. Specific requirements of the
farmers based on their crops and agro
climatic situation also could not be addressed
on a large scale. Therefore, during the XII
VOLUME NO. 17, ISSUE NO.09

Plan, a National Mission on Agricultural
Extension & Technologies was formulated
encompassing not only Extension & ICT but also
Seeds & Planting Material, Mechanisation and
Plant Protection. SMS Portal has been
conceptualised to give a quantum leap in
coverage of farmers and geographical area in a
timely, specific, holistic and need based
knowledge dissemination among the farmers by
leveraging the power of mobile telephony in such
a way that all sectors use this platform to not only
reach out to the farmers but also to address their
concerns and queries.

Objectives of the Portal include
 To make SMS and other mobile based
services as a tool of 2 way agricultural
extension
in
which
not
only
information/advisory
services
are
provided to farmers as per his/her need
in a broadcast mode (in keeping with
selection of crop / agricultural practice,
requirements and location) but they can
also raise specific queries through Pull
SMS or USSD.
 Making use of huge spread of mobile
telephony in the rural areas to cover
every farm household in the country to
overcome the major impediment in
bringing level playing field for small and
marginal farmers. Presently, there are
about 38 crore mobile telephones in
rural areas as against nearly 9 crore farm
households.
 Centralized system wherein different
modes of information flow are
channelized and spread to the farmers in
their own language.
 Integrated Portal to ensure proper
storage in previous advisories/messages
and also effective monitoring at various
levels.
 Integration of database of farmers from
the State Governments, Universities,
KVKs web based registration, Kisan Call
Centres etc.
 Since effective internet penetration in
the rural areas is about 5% only, text
messaging in the language of the farmer
transcends the barriers of digital divide.
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Provision of web based services
through SMS or USSD is thus the
fulcrum of the whole Project.
Integration with other farmercentric services such as Kisan Call
Centres, Common Service Centres,
Web Portals for extracting relevant
information and also for feeding
data from remote locations where
Internet is not available or is
unreliable.

Unique features of m-Kisan
 The SMS Portal has unique features
like database to sift farmers down to
Block level & to select specific
agricultural
commodities/animal/bird/fish,
rating/correction of messages by the
supervisory officers, searchable
database of previous advisories,
phone number-wise status report on
a dashboard, drillable & graphical
dashboard, query review interface
with email piping etc. Some of the
key features are explained in
succeeding paragraphs.
 Nearly 3000 officers and experts
from the Government of India (DAC,
ICAR, DAHDF, IMD, CWC) and
State
Governments
&
its
organisations down to Block level,
SAUs, KVKs and AMFUs have been
activated and are using the Portal in
12 different languages by using easy
phonetic
typing.
More
than
thousand more such officers &
experts have recently applied to get
activated.
 About 70 lac farmers have already
opted to receive advisories &
services on their mobile phones. The
farmers have been grouped based on
the State, District, Block and the
Crops/Activities
selected
by
respective farmers.
 Messages are sent based on
technical literature prepared by the
authorities, Government orders,
websites and, most importantly,
Farmers‘ Portal (Beta Version) of
which SMS Portal is a part.
June, 2021



Now, nearly 20 web based services
across the country have already been
integrated with the SMS Portal and
many more are in the queue. Some of
these include Buyer-Seller Interface,
choice of machine & dealer, Kisan Call
Centre, market prices, agro-meteorology
advisories, NeGP-A roll-out, farmmechanisation, micro-irrigation, animal
husbandry, fertilizer testing etc.

The Portal also has following useful
concepts:
 Concept of approval request protected by
mobile and email verification and
further safe-guarded by physical crosscheck by Activation Authority. This is
necessary as messages have monetary
value and Portal should not get
inadvertently in to the hands of
unauthorised persons.
 Rating and monitoring of messages
(including supersession of an earlier
message)
 Drillable dashboard down to the level of
every message.
 Automatic reminder by SMS and email
to Activation Authority in case of delay
in approval.
 Blocking and Unblocking wrong and
mischievous users.
 Concept of Guest User for testing of the
interface till the stage of composing
message (but not sending the same).
 Auto-signatures in language selected.
 Deregistration in case of transfer,
retirement etc.
 SMS Delivery Report for every mobile
number along with reasons for failure, if
any.
 Integrated Feedback and Query option
Uploading of Database
 Search by topic, location, administrative
unit, location and keyword among
previous messages.
Governance Practices Involved:
 Registration of experts has been
simplified and made more broad based
reaching out to every nook and corner of
the country in every aspect of agriculture
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and allied sectors in terms of
personnel and gamut of issues. The
software
captures
relevant
credentials of the expert / officer
followed by verification through
email and mobile. As a third level
safeguard, persons registering for
sending SMS to farmers have also to
be approved by an administrator
before being able to send the
message.
Apart
from
advisories
and
information,
a
number
of
government services have been
integrated with the portal viz. ePayment, Licensing of Dealers
(Seeds, Fertilizers and Pesticides),
Soil Testing and Soil Health Cards,
Commodity Price Alerts etc.
Monitoring of advisories sent by the
experts at different levels is also an
inbuilt process wherein a senior
officer can view the advisories sent
by his subordinates and also rate the
same. Wherever needed, these
advisories can be revised and resent
to the farmers in supersession to the
earlier ones.
The Dashboard of the portal
provides a transparent view of the
SMSs sent by experts, which can be
drilled down from National to
Grassroots (Block) level officers
presenting the messages sent by
individual experts at respective
levels.
Instead of generic advisories &
information, area and crop specific
information and technical inputs are
provided.

Gradation/Integration
SMS portal has created a platform wherein
user departments or applications need not worry
about the back-end integration. In case of SMS
based services, they are just required to register
and plug in a short code in their applications and
rest all activities are taken care of by SMS portal.
Depending upon the numbers, both SMS
Gateways are utilised as per a dynamic load
distribution. Also, users from Agriculture,
Horticulture, Animal Husbandry, Fisheries, and
States (up to block level) ICAR, Agriculture
universities and Met Departments can select
target beneficiary farmers with the help of
multiple selectable drop downs for sending
messages. Specific commodity/produce can be
selected as per farmer preference. Experts and
officials from different fields/departments can
choose their subjects easily from the lists which
has been made possible by complex back end
categorization of subjects and topics. Easily
comprehensible dash board provides complete
information to each individual user about the
status of his/her messages as well as number of
farmers benefited. o Keeping in view the
increasing awareness of farmers towards SMS
based services it is planned to include more
services under the SMS Portal. Mechanisms for
registration of farmers are being simplified by
involving common service centres/ Kisan Call
Centres more pro-actively so as to get large
number of farmers included in this service.
Looking into literacy concerns in the farming
community and limitations in receiving and
interpreting text based messages efforts are
underway to send voice based advisories to those
of the farmers who opt for it.
References
Source:
http:/
aboutmkisan.aspx.

/mkisan.gov.in/
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34. PLANT PATHOLOGY

Microsphere Immunoassay Technology: A Way to
Multiplex Detection of Plant Pathogen
D. Shanmuga Priya
Department of Plant Pathology, PAJANCOA & RI, Karaikal – 609 603

Rapid and accurate detection of plant
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pathogens helps in protecting and preventing the
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spreading of plant disease. To date, many
classical single reaction methods based on
determination of nucleic acids such as
polymerase
chain
reaction
(PCR),
quantitative real-time PCR (qPCR), reverse
transcription PCR (RT-PCR) and reverse
transcription quantitative PCR (RT-qPCR),
or antibody-based tests like enzyme-linked
immunosorbent assays (ELISA) techniques
are available for the detection of plant
pathogens.
Microsphere
immunoassay
technology is an advanced technique, which
simultaneously
detect
multiple
plant
pathogens in a single biological sample.
These techniques enable analysis of large
numbers of samples. rapid, sensitive, specific
and cost-effective molecular diagnostics,
their ability to simultaneously detect
multiple analytes in a single reaction.

Working Principle
The xMAP (Multi- Analyte Profiling)
technology is a multiplex assay format, that
uses polystyrene beads (microspheres) dyed
with distinct proportions of red and nearinfrared fluorophores which are classified by
using digital signals processors, the analyzer
reads multiplex assay results by reporting the
reactions occurring on each individual
microsphere.
Procedure
The xMAP technology uses magnetic
microsphere, which differs in size and
structure through the addition of the
magnetic layer. Magnetic microspheres is
made from polystyrene, which have an
additional layer of magnetite within the
polymer layer. The polymer layer, which is
formed polystyrene divinyl benzene core
surrounded by a polystyrene methacrylic acid
(infusion of dyes) and the surface of each
microsphere is irregular, porous and
carboxylated. Usage of magnetic beads
improves washing efficiency as the magnetic
separation step enables the elimination of
unwanted
sample
constituents.
The
technique involves 100-member microsphere
are internally dyed with two spectrally
different fluorophores. Integration of a third
internal dye has allowed the expansion of
upto 500-member microsphere sets. Each
beads canbe identified by the unique
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concentration of dyes. These microsphere beads
is further conjugated with a reagent specific to a
particular bioassay. The reagents may include
antigens, antibodies, oligonucleotides, enzyme
substrates, or receptors. In plant pathogen
detection, the antigen are bound to the
microspheres conjugated with specific antibodies
and a magnet is used to separate the bound and
non-bound microspheres. After the separation,
specific antibodies linked with a reporter
fluorophore are added to the microsphere-sample
mix. A Luminex xMAP analyser excites the
internal dyes of the microspheres with a red laser
and the reporter fluorochrome, captured by the
antigen, with a green laser, allowing the specific
detection of multiple analytes at the same time.
Table 1: List of plant diseases detected by
using microsphere immunoassay technology
Disease
Crop
Watermelon Acidovorax
avenae
& Chillie
subsp.citrulli
Chilli vein
banding mottle
virus
Watermelon
silver mottle
virus
Melon yellow
spot virus
Pectobacterium
Potato
atrosepticum
Dickey
dianthicola
Potato virus x,
Potato
Potato virus Y,
Potato leaf roll
virus

Reference
Charlermroj et
al., 2017

Capsicum
chlorosis virus
(CaCV)
Watermelon
silver mottle
virus (WSMoV)
Tomato
necrotic
ringspot virus
(TNRV)
Melon yellow
spot virus
(MYSV)

Seepiban et al.
2011

Tomato,
Chillie &
Melon

Peters et al.,
2014
Bergervoet et
al., 2008

Advantages of microsphere
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immunoassay technology
 A large number of different
bioassays can be performed and
analysed simultaneously.
 A single xMAP Technology-based
system can perform bioassays in
several different formats, including
nucleic acids and antigen-antibody
binding,
along
with
enzyme,
receptor-ligand, and other protein
interactions.
 The technology generates real-time
analysis and accurate quantification
of the biological interactions
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