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‘Meri Policy Mere Hath’

Ministry of Agriculture & Farmers Welfare will launch ‘Meri
Policy Mere Hath’ which is a doorstep distribution drive to
deliver crop insurance policies to farmers under the Pradhan
Mantri Fasal Bima Yojana (PMFBY). The campaign aims to
ensure all farmers are aware with all information on their policies,
land records, the process of claim and grievance reprisal under
PMFBY. A flagship scheme of the Government of India, PMFBY
aims to provide financial support to farmers suffering crop
loss/damage arising out of natural calamities. Over 36 crore
farmer applications have been insured under PMFBY, with over
INR 107059 crores of claims have already being paid under the
scheme as of 4th February 2022. The Pradhan Mantri Fasal Bima
Yojana (PMFBY) has completed 6 years of its implementation. It
was launched by PM Modi on 18th February 2016 at Sehore,
Madhya Pradesh.
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‘Smart Farming Data’

Ambee, an environmental intelligence company that
supplies hyperlocal environmental data in real-time,
has launched ‘Smart Farming Data’ a new offering
that brings data science techniques to farmers and
agribusinesses to improve the health of their farms.
‘Smart Farming Data’ by Ambee will help farmers
understand their farms better, mitigate the impact of
climate change on agriculture, take measures to
monitor and mitigate soil degradation, and increase
agricultural productivity using environmental data.
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Trials of sourcing ginger from Assam

Zulfikar, Director LULU group of Hypermarket declared that
due to positive approach of Assam Government and APEDA, it
is decided to start trials of sourcing Ginger from Assam, the
group declared that they will be starting trials of 150 MT ginger
sourced from Assam within next fortnight. Upon the successful
trials, long term agreements will be finalised taking support from
APEDA and state of Assam.
Agricultural and Processed Food Products Export Development
Authority (APEDA) organised on one-day International Buyer
Seller Meet (IBSM) on March 10, 2022 in Guwahati.
The objective of the IBSM was to promote the exports of the
potential agricultural and processed food products from the
Assam and other North-eastern states, and provide market linkage
to the producers.
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Project of ICAR-CRIJAF on “Protecting
Ecosystems and Livelihoods of the
Sundarbans

The Multinational (India, Australia, Bangladesh and
Indonesia) Project of ICAR-CRIJAF, Barrackpore on
“Protecting Ecosystems and Livelihoods of The
Sundarbans- a World Heritage Site; Assessing the impact
of Natural Hazards on Forest and Jute-based Ecosystems”
funded by Asia Pacific Network for Global Change
Research and USC, Australia was launched by Deputy
Director General (Crop Science), ICAR, Dr. T.R. Sharma by
inaugurating Drone Survey of Mangrove forest on 23rd
February 2022 at Sagar Island of the Sundarbans of India
in presence of Dr. R. K. Singh, ADG (Commercial Crop),
ICAR, Dr. Gouranga Kar, Director, ICAR-CRIJAF and Dr.
D. Barman, Principal Investigator of the multinational
project.
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International Pepper Community
award

Global recognition has come to India's pepper farmers in the
form of the International Pepper Community award for
Jomy Mathew, who hails from Pothanikkad, near
Kothamangalam.
On the sidelines of the award function, organised under the
aegis of the Spices Board, Mr. Mathew said there was
tremendous scope for various spice crops in the country,
including pepper, which had suffered some setback in the
recent past. Mr. Mathew said he cultivated about a hundred
acres in Shimoga in Karnataka, where pepper, rubber,
arecanut and coffee were major crops. He said the IPC
recognition had come his way owing to high productivity.
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Artificial intelligence generating
algae as a reliable biofuel source

Scientists make use of artificial intelligence and
machine learning to set a new world record for generating
algae as a reliable biofuel source. Available of algae to
produce oxygen for our investigations of Mars. Now,
scientists from Texas A&M Agri Life Research are using
artificial intelligence to break a new world record for
producing algae as a reliable biofuel source, so that a
greener and more economical fuel source for jet aircraft
and other kinds of transportation could be achieved. The
research project is conducted by Joshua Yuan, PhD., and
funded by the U.S. Department of Energy Fossil Energy
Office.
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Cover Story

BENEFIT USING
KISAN DRONES IN
FARMING
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India is primarily an agrarian economy. Agriculture remains
the chief source of income for the majority of the rural households.
India's economy is also strongly reliant on agricultural products,
which account for a large amount of the country's exports. Hon'ble
Prime Minister Narendra Modi on 20 February, 2022 virtually
addressed a group of farmers in Manesar and flagged off 100 Kisan
drones as a part of the “Drone Kisan Yatra”. Kisan drones will be
used for crop assessment, digitization of land records, and spraying
of insecticides and nutrients. He concluded in his speech “Till
recently, there was a conception that drones were meant for armed
forces and fighting enemies. However, the Kisan Drone Suvidha
has added a new chapter in the direction of modern agricultural
facilities of the 21st century". Crop failure due to adverse weather
conditions and uncontrolled pests problems have been the key
contributors to this situation. Furthermore, Indian farmers are still
reliant on monsoon rains for irrigation and also follow old farming
practices. As a result, the quality and quantity of agricultural
produce is sometimes affected in spite of the relentless efforts of
farmers. Fortunately, there is hope. What if crop failure could be
detected in advance and necessary steps could be taken?
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What is kisan drones ?
Drones are uncrewed aerial vehicles (also known as UAVs),
which are used for surveillance in various industries. The Kisan
Drone is an unmanned tank filled with insecticides and nutrients.
The drones are expected to have a high capacity of 5 to 10kg. The
drones are projected to hold a payload of 5 to 10 kg. In just 15
minutes, the drone will spray the same amount of pesticide on about
one acre of land. This will save time, effort, and ensure that spraying
is done uniformly. They can also be used to transport vegetables,
fruits, seafoods from other farm product to markets. These products
will be delivered to the market with less harm and in less time,
resulting in higher income for farmers and fishermen.
Till now, they were primarily used by companies working in
industrial sectors such as mining and construction, army, and
hobbyists. But now, drone technology is increasingly available for
use in various sectors of agriculture as well. The department of
agriculture estimates that the service of a drone that has the
capacity to carry a 10 kg payload will cost Rs. 350-450 per acre.
Despite the fact that the technology is still developing in India, many
companies are working to make it readily available to Indian farmers
and ready to be used to increase agricultural productivity.

March, 2022/ Issue-23/Page | 16

Crop monitoring
Crop surveillance refers to the monitoring of a crop's progress
from seeding to harvesting. This includes applying fertilizers at the
appropriate times, checking for pests attack, and tracking the impact
of weather conditions. Crop surveillance is the only method that a
farmer can ensure a timely harvest, especially when dealing with
seasonal crops.
Any errors at this stage can result in crop failure. Crop
monitoring helps in understanding and planning for the upcoming
farming season. Drones can help in effective crop monitoring by
checking the field with infrared cameras and based on their real-time
information, farmers can take active measures to enhance the state
of plants in the field.
Plantation
Drones can help in planting trees and crops, which was
formerly done by the farmers. This technology will not only save
labor but also help in saving fuels. Budget-friendly drones are
projected to replace large tractors in the near future, as they release
toxic gases and pollute the environment.
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Crop spraying
Agri-drones can be used to spray chemicals as they have
reservoirs, which can be filled with fertilizers and pesticides for
spraying on crops in very short time, as compared to traditional
methods. Thus, drone technology can usher in a new era for
precision agriculture.
Soil and field analysis
For efficient field planning, agricultural drones can be used for
soil and field quality analysis. They can be used to mount sensors to
assess the moisture content in the soil, terrain conditions, soil
conditions, nutrients content, soil erosion and fertility of the soil.
Livestock management
Drones can be used to monitor and manage huge livestock as
their sensors have high-resolution infrared cameras that can detect
a sick animal and swiftly take actions accordingly. As a result,
drones' effect on precision dairy farming is quickly becoming the
new normal.
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Check crop health
Farming is a large-scale operation that takes happen across
thousands of acres. Constant surveys are necessary to monitor the
soil's health and the crop that has been planted. Manually, this may
take days, and even then, there is space for human error. Drones
can do the same job in a matter of hours. Drones can acquire
information about both the health of the soil and the crop using
infrared mapping.
Monitor growth
Even when everything is going as planned, crops need to be
surveyed and monitored to ensure that the right amount of yield
will be available at the time of harvest. It is also important for longterm planning, whether it is about determining the right price for
the open market, or harvesting cyclical crops. Drones can provide
accurate data at every stage of crop development, and alert farmers
to any changes before they become a crisis.
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Prevents Invasion
Drones fly around the fields to place an infestation. These are devices
launched into the sky to keep an eye on farm round-the-clock. Any pests sign
prompts farmer that there is either an animal or insect infestation. Infestation
causes harm to all plants. When there is insect or animal contamination,
farmers face a source shortage. The presence of the Drone on the farmlands
terrifies the animals. Small animals are irritated by ultrasonic vibrations, which
drive them away from the plantation. Ultrasonic waves keep insects from
returning to the farm.
Limitations of Agri Drones
 Connectivity issue: Often, online coverage is unavailable in rural areas.
Under such circumstances, a farmer needs to invest in internet connectivity,
which can turn into a recurring expense.
 Weather dependent: Drones do not have any operational delays and can
work double the speed of human labor.
 Weather dependent: Drones are heavily dependent on good weather
conditions. Under rainy or windy weather conditions, it is not advisable to
fly drones.
 Knowledge and Skill: Using new technology is a welcoming change but
using it daily requires the right skillset and adequate knowledge. An
average farmer may struggle to understand drone functions. Either he must
acquire the knowledge or remain dependent on an experienced person.
About Author
Sanyogita Dhanwal
(Ph.D. Scholar)
Deptt. of Ext. Education and
Communication Management
CCSHAU, Hisar, Haryana
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ETHANOL PRODUCTION IN INDIA:
CURRENT SCENARIO, OPPORTUNITIES
AND LIMITATIONS

?

…

Ankit Kumar
B.Sc. Agriculture
Deptt. of Agriculture
CT group of Institutions

“Environment pollution is very bad in India. The main
cause of pollution is due to burning of fossils fuel and
also affects the health of human. Though, Ethanol
blending in fossil fuels are very effective to control
serious harm to ecological chain or worsening
environmental pollution. This article presents the
Ethanol production, its methods and opportunities.”

I

n recent years, few
environmental issues have
aroused the concern of
public as much as burning of
fossils fuel, especially in
relation to the health of
human. Henry ford and
Alexander Graham Bell were
the first to recognize that the
existing sugars found in plants
could
be
easily
and
inexpensively converted into
clean burning, renewable
alcohol fuels.

Ethanol (C2H5OH) is a clear,
colourless liquid with pleasant
odour. It is also known as Ethyl
alcohol, Grain alcohol and EtOH.
It has somewhat sweet flavor in

dilute aqueous solution, but a
burning taste in more concentrated
solution. Ethanol has a normal
density of 0.789g/ml at 20°C and
melts at -114.1°C. It boils at
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78.5°C. It most often used as a
motor fuel, mainly as a biofuel
additive for gasoline. There has
been considerable debate about
how useful bioethanol/Ethanol is
in replacing gasoline. Concerns
about its production and use relate
to increasing food prices due to the
huge amount of arable land
required for crops, as well as the
energy and pollution balance of
the whole cycle of ethanol
production, especially from corn.
Fermentation is the most
common method for Ethanol
production. In India, ethanol is
mainly produced from Sugarcane
mollasses
by
fermentation
process. Fermentation is the
biochemical process that occurs
when yeast break down glucose.

Yeast gets energy from glucose.
As a result, ethanol is produced.
Currently only the sugar (e.g.
sugarcane ) and starch (e.g. corn )
can be economically converted.
The starches, on the other hand
must be broken into simple sugar
first. Diatase, an enzyme produced
by germinating barley, transform
starches into sugars. Therefore,
the first stage in brewing beer from
starchy plants is the germination
of barley, also known as malting.

the occurrence of environmental
pollution.
 More than 90% of U.S
gasoline contains ethanol,
typically E10 (10% ethanol,
90% gasoline), to oxygenate
the fuel, which reduces air
pollution.
 Ethanol may be mixed with
petrol at any percentage upto
100%(E100).

ETHANOL AS A FUEL
A future concern ethanol can
be mixed with gasoline to form
different blends. As the ethanol
molecule contains oxygen, it
allows the engine to more
completely combust the fuel,
resulting in fewer
emissions
and
thereby reducing
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 Ethanol may also be used to
make biodiesel and power fuel
cells to reduces groundwater
and soil pollution.
 Ethanol (an alcohol fuel) has a
high quality and octane rating,
resulting in improved engine
performance
and
lower
emissions.
CURRENTSCENARIO/OPP
ORTUNITIES IN INDIA
Many countries, like India
moving towards the use of fuel
ethanol to decrease the imported
fossil fuels, reduce local pollution
and greenhouse gases (GHG)
emissions and to help the
sugarcane based industries that are
stagnating.
In
January
2003,
the
government of India had launched
Ethanol Blended Petrol (EBP)
programme for sale of 5% EBP
(E5) in 9 states and 4 Union
Territories. Post 2014 saw a series
of government intervention in the
form of reduction in tax(18% to
15%), approval of alternative
feedstock like food grains and
agricultural waste and subvention
interest.
Further in 2018, Government
of India notified the National
Policy on Biofuels (NPB) wherein
and indicative target of E20 by
2030 laid out. About 90% ethanol

come from sugarcane and ETHANOL AVAILABILITY
remaining 9% from maize.
& REQUIREMENT
LIMITATIONS FOR ETHA-  Total annual installed capacity
NOL PRODUCTION
of ethanol & alcohol in India is
 It requires a large piece of crop
693 Cr. Liters.
land as we know that ethanol is  Total annual installed capacity
produced from sugarcane,
of ethanol in India is 460 Cr.
corn and grains.
liters grain based – 75 Cr. liters
 The process of distilling
molasses based - 385 Cr. liters
fermented corn or grain takes
grain based – 75 Cr. liters
long time and involves a lot of
molasses based - 385 Cr. liters
heat. The source of heat is  OMCs requires more than 310
mostly fossil fuel, and it emits
Cr. liters of ethanol to achieve
a lot of greenhouse gas, which
10% ethanol blending in
cause environment pollution.
current ESY 19-20.
 Whereas OMCs have received
GOVERNMENT INITIATI206 Cr. liters of allocation till
VES TO INCREASE BLENcycle 4 91% allocation from
DING OF ETHANOL
molasses based ethanol 9%
 Inclusion of alternate feedstock
allocation from grain based
for ethanol production.
ethanol
 Reduction of GST on ethanol  In next five years OMCs
for blending in fuel.
ethanol requirement will be ap
 Amendment of the provisionsof
prox 2000-2400 Cr. liters as
Industries Development &
per 10% ethanol blending at all
Regulation Act, 1951 for
India basis
freemovement
of
ethanol
CONCLUSIONS
across.
 Administrative price.
Ethanol is a very important
 Simplifying
the
ethanol
raw materials it can be used in
procurement from 18% to 5%
alcoholic beverages, chemicals,
 Implementation.
of
pharmaceuticals,
cosmetic
10%blending of ethanol in all
products and automotive fuel.
movement
of
ethanol
acrossstates mechanism for
Most of the ethanol
ethanol procedures of OMCs produced in world by fermentation
States of India including Union process. Since ethanol is produced
territory
except
islands from plants that harness the power
(Andaman & Nicobar, Laksha- of the sun, ethanol is also
considered as renewable fuel.
dweep).
******
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NANO UREA: A POTENTIAL WAY TO
ENHANCE YIELD AND NUTRIENT
USE EFFICIENCY OF CROPS

…?
Anuradha Yadav
Dept. of Agronomy
SKRAU, Bikaner

rills /granular urea are not only
costly for the producer but
may be harmful to humans and
the environment. Furthermore,
nano urea may also be used for
enhancing abiotic stress tolerance.
Nano-Urea prevents environmental
pollution and improves physiological
traits of wheat grown under drought
stress conditions. The nano urea
consists of higher surface area
because lesser in size of the nano
particle and have high reactivity,
solubility in water. When sprayed on
leaves Nano Urea easily enters
through stomata and other openings
and is assimilated by the plant cells. It
is easily distributed through phloem
from source to sink inside the plant as
per its need. Unutilized nitrogen is
stored in the plant vacuole and is
slowly released for proper growth and
development of plant. Nano Urea
(Liquid) does not involve any
government subsidy and will be made
available to farmers at a 10% lower
price than a bag of urea.
Transportation would be easier and
economical, as one 500 ml bottle
would be equivalent to one bag of
regular urea fertilizer. Due to the
ultra-surface properties of nano urea,
it gets absorbed by the plants when
sprayed their leaves. Nano Urea are
the important tools in agriculture to
improve crop efficiency, yield and
quality parameters with increase
nutrient use efficiency, reduce
wastage of fertilizers and cost of
cultivation. Nano-urea is very

P

effective for precise nutrient
management in precision agriculture
with matching the crop growth stage
for nutrient and may provide nutrient
throughout the crop growth period.
Nano-Urea increase crop growth up
to optimum concentrations further
increase in concentration may inhibit
the crop growth due to the toxicity of
nutrient. Nano-Urea provide more
surface area for different metabolic
reactions in the plant which increase
rate of photosynthesis and produce
more dry matter and yield of the crop.
It is also prevented plant from
different biotic and abiotic stress.
Nano sized fertilizers are the
new frontier of nanotechnology
towards a sustainable agriculture.
Nano Urea manufacturing method
provide a simplistic way to develop
nano scale material for better crop
production
while
significantly

minimizing the agro chemical
leaching to the soil. Nano Urea
(Liquid) contains nano scale nitrogen
particles which have more surface
area (10,000 times over 1 mm Urea
prill) and number of particles (55,000
nitrogen particles over 1 mm Urea
prill). Further, application of nano
urea (liquid) improves yield, biomass,
soil health and nutritional quality of
the produce.
MANUFACTURING PROCESS
Ammonia and carbon dioxide
are conventionally used as reactants
in the manufacture of urea. The
ammonia and carbon dioxide are fed
into a reactor maintained at a
temperature of 180- 210°C and a
pressure of 180 bar. Reactions
involved in the manufacture of urea
are as follows:
2NH3 + CO2 →NH2COONH4
(ammonium Carbamate)
NH2COONH4 →H2O + NH2CONH2
(urea)

March, 2022/ Issue-23/Page | 24

Both reactions are reversible
reactions with the first one being
exothermic and the later endothermic.
The overall conversion rate of CO2 to
urea is usually about 65%. Present
methods described herein allow for
an increase in the conversion rate to
over 85% and also allow for the
production of urea particles with
superior properties. The methods
described herein can be used to
produce a nano-urea which can be
easily absorbed in the soil and
controlled hydrolysis to ammonia
takes place. The method involves the
use of a spinning cone reactor as a
Surface for carrying out the synthesis
of nano urea. This technology uses
the rotating Surfaces for systems
which are heat and mass transfer
limited, to achieve good mixing and
product yield for viscous reactants.
Nano urea can be manufactured using
such rotating Surfaces for a faster
reaction and lower residence times. In
this method, the primary reactants
(ammonia and carbon dioxide) are
reacted on spinning cones which are
axially rotated on a common shaft.
Centrifugal forces produced by the
spinning of the cones cause shearing
and formation of thin films leading to
process
intensification
and
improvement in heat and mass
transfer rates. Additionally, this
mechanism
also
facilitates
atomization of the nano urea particles
and can render Surface modification
for desired properties in the product.
BENEFITS OF NANO UREA
1. Reduces the requirement of
conventional urea by 50% or more
due to no leaching and other losses
is less in nano urea.
2. Required in less quantity and
produces more. Efficacy of one
bottle of Nano Urea (500 mL) is
equivalent to one bag (45 kg) of
urea.

3. Environment friendly product upon crop and its nitrogen
improve soil, air & water quality requirement.
thus, helps in addressing the APPLICATION INSTRUCTIONS
concerns of Global Warming.
1. Shake well the bottle before use.
4. Cheaper than conventional urea due
Use flat fan or cut nozzles for
reduce in cost of transportation and
spraying on the leaves.
handling.
2. Spray during morning or evening
5. Reduce input cost to farmers, leads
hours avoiding dew.
to increase in farmers income.
3. If rain occurs within 12 hours of
6. Improves crop productivity, soil
the spray of Nano urea, it is
health and nutritional quality of
advised to repeat the spray.
produce.
4. Nano Urea can easily be mixed
7. Nano Urea is developed to replace
with biostimulants, 100 % waterconventional urea and it can curtail
soluble
fertilizers
and
the requirement of the same by at
agrochemicals. It is always
least 50 per cent. It contains 40,000
advised to go for a jar test before
parts per million (ppm) of Nitrogen
mixing
and
spraying
for
in a 500 mL bottle, which is
compatibility.
equivalent to the impact of nitrogen 5. For better result Nano urea should
nutrient provided by one bag of
be used within 2 years from the
conventional urea means 50 kg.
date of its manufacturing.
8. To test its efficacy, around 11,000
SAFETY & PRECAUTIONS
farmer field trials were undertaken 1. Nano-Urea has been tested for bio
on more than 94 crops across India
safety and toxicity as per the
and results showed an average 8 per
guidelines of the Department of
cent increase in crop yields.
Biotechnology (DBT), Govt. of
9. Nano urea has been included in the
India and OECD international
government's Fertiliser Control
guidelines.
Order after the field trials were 2. Nano urea is safe for the user; safe
undertaken
under
National
for flora and fauna and is non-toxic,
Agriculture Research System
however, it is recommended to use
(NARS), 20 ICAR research
a face mask and gloves while
institutes,
State
Agriculture
spraying on the crop.
Universities and Krishi Vighyana 3. Store in a dry place avoiding high
Kendras on 43 crops.
temperature and keep away from
APPLICATIONS
the reach of children and pets.
Mix 2 to 4 ml of nano urea in CONCLUSION
one Liter of water and spray on crop
Nano urea have high specific
leaves at active growth stages. For surface area. Nano urea is directly
best results apply 2 foliar sprays.1st applied to crops as foliar spray so it is
spray at active tillering / branching directly absorbed by the stomata of
stage (30-35 Days after Germination leaves because of nano sized
or 20-25 Days after Transplanting) particles. The losses of nano urea are
and 2nd spray 20-25 days after 1st less than conventional urea. It
spray or before flowering in the crop. increases the growth parameters,
Note: Don’t cut the basal dose of yield and nutrients use efficiency of
nitrogen. Reduce only top-dressed crops.
urea application. Number of sprays of
****
nano urea can be increased depending
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o face the challenges of food
security and climate change,
the country needs to reorient
its land use and agriculture with the
state-of-the-art technologies and
policy initiatives. Impact of climate
change on gender is another area that
needs to be concentrated. There is a
need to develop policy framework for
implementing the adaptation and
mitigation options so that the farmers
are saved from the adverse impacts of
climate change. According to Intergovernment panel on climate change
(IPCC) the global average emission
from agriculture is only 13.5%.
Emissions from agriculture are
primarily due to methane from rice
fields (23%).
Introduction
is a defining
issue currently. A lot of significant
long-term changes are happening in
global climatic system which are
visible all over the world.
Specifically, the carbon mono oxide
levels are at peak and its
concentration has reached up to 410
ppm at present, which is a principal
cause of warming effect. Agriculture
represents a core part of the Indian

economy and provides food and
livelihood activities to much of the
Indian population. In India, almost
70% of the population depends on
agriculture for their livelihood. 23%
of India’s Gross National Product
(GNP) representing agriculture sector
alone, which plays a major role in the
country’s development and shall
continue to hold an important place in
the national economy (Khan et al.,
2009) causing climate change but
also contributing to the irregular
rainfall patterns. Climate change
scenarios
include
higher
temperatures,
changes
in
precipitation, and higher atmospheric
CO2 concentrations. Agriculture
sector in India contributes to 28% of
the total green house gas emissions.
What’s
driving
climate
change?
The primary focus of the
accommodations is on carbon
dioxide, a hothouse gas that's released
when fossil energies — coal, canvas
and natural gas — are burned, as well
as by timber fires, land use changes
and natural sources.
The Industrial Revolution of
the late 1800s started an enormous
increase in the burning of fossil
energies. It powered homes, diligence
and opened up the earth to travel.
That same century, scientists linked
carbon dioxide’s eventuality to
increase global temperatures, which
at the time was considered a possible
benefit to the earth. Methodical
measures started in themid-1900s and
have shown a steady increase in
carbon dioxide, with the maturity of it
directly traceable to the combustion
of fossil energies.

Economic Losses of Climate
Change in Agriculture
Critical
challenges
that
agriculture sector would face in the
event of climate change are:
(i) water availability as result of
changing rainfall patterns, alteration
in stream flow and increase in crop
water demand.
(ii) deterioration of water quality due
to sea water intrusion, transport of
salts from the deeper soil layers as a
result of over exploitation of aquifers
and faulty irrigation practices.
(iii) Increased frequency and intensity
of extreme weather events such as
droughts, floods and cyclones and
these would affect the production
levels more than the impact of mean
changes in the climate.
(iv) heat stress due to higher
temperature at critical stage of the
crop growth.
(v) unpredictable change in pest and
disease load. There is also possibility
of minor pest becoming major pest
with changing climatic condition.
Mitigation and Adaptation
Strategies
Adaptation
of
Indian
Agriculture to Climate Change
Potential adaptation strategies to deal
with the impact of climate change are
developing cultivars tolerant to heat
and salinity stresses and resistant to
flood and drought, modifying crop
management practices, improving
water management, adopting new
farm techniques such as resource
conserving technologies (RCTs),
crop diversification, improving pest
management, better weather forecasts
and crop insurance and harnessing the
indigenous technical knowledge of
farmers. Some of these strategies are
discussed below. Similarly, it is
essential to develop tolerance to
multiple abiotic stresses as they occur
in nature. In addition, it is important
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4. By 2030, India will reduce the
carbon intensity of its frugality by
lower than 45 percent.
5. So, by the time 2070, India will
achieve the target of Net Zero.

to improve the root efficiency for the
uptake of water and nutrients from
soil. Examination of relatively recent
weather of the last century at many
parts of the country indicates
warming trends although statistically
may not be significant, but there are
enough indicators to suggest a modest
increase in CO2 and temperature. In
spite of the uncertainties about the
precise magnitude of climate change
on regional scales due to scenarios
and crop models on impact
assessment, an assessment of the
possible impacts of climate change on
India’s agricultural production under
varying socioeconomic conditions is
important for formulating response
strategies, which should be practical,
affordable and acceptable to farmers.
Migration in India has been
constrained by a number of
factors, including:
a. A crisis in creating new urban
formal-sector livelihoods in an
era of globalization.
b. Dismal living and working
conditions for the poor in cities.

c. High urban poverty levels driven
by high costs of living.
d. Poor improvements in rural
education until the late 1990s.
e. A slow process of social
transformation.
India’s new climate targets
India’s
commitment
to
achieve Net Zero Emigrations by
2070 is akin to not just walking the
talk on the climate extremity, but
running the talk. At the 26th
Conference of Parties (CoP26),
Indian Prime Minister Narendra Modi
declared a five-fold strategy
nominated as the panchamrita to
achieve this feat. These five points
include:
1. India will get its non-fossil energy
capacity to 500 giga watt (GW) by
2030.
2. India will meet 50 per cent of its
energy conditions from renewable
energy by 2030.
3. India will reduce the total
projected carbon emigrations by
one billion tonnes from now
onwards till 2030.

India’s climate change targets are
estimable and put the ball forcefully
in the court of the formerly rich world
to now show that they mean business.
This is because, India has not been a
literal contributor to the hothouse gas
emigrations — from 1870 to 2019, its
emigrations have added up to a
miniscule 4 per cent of the global
aggregate.
Conclusion
Global climate change isn't a
new miracle. Climate is the primary
determinant of agrarian productivity
which directly impact on food
product across the globe. Agriculture
sector is the most prone sector as it'll
have a direct bearing on the living of
1.2 billion people. India has set a
target of halving hothouse gas
emigrations by 2050. The future of
climate change and its associated
impacts is largely changeable, which
makes planning for mitigation and
adaption a bit complex. This
necessitates the expression of
climate-flexible
technologies
involving
an
interdisciplinary
approach according to the region.

******
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While agriculture contributes
to climate change through
greenhouse
gas
(GHG)
emissions, shifting weather
patterns is also negatively
impacted. With frequent dry
spells, heat waves, and variable
rainfall, climate change jeopardizes
India's agricultural prosperity. With a
growing population and the need to
increase food production, the task of
fulfilling rising food demand while
managing and lowering GHG
emissions from agriculture will be
difficult to strike a balance.
By 2070, India has pledged to
achieve zero carbon emission. This
refers to a balance between the
amount of emissions produced and
the amount of emissions removed
from the atmosphere. By adopting a
systems approach of “Climate
Smart,” the agriculture sector may
assist India in attaining this goal.
By managing their grazing
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arbon farming (also known as
carbon sequestration) is an
agricultural
management
approach that helps the land
store more carbon and release
less greenhouse gases into the
atmosphere.
Agriculture and livestock
are responsible for 18% of total
country emissions. Agriculture
is responsible for over 80% of
total nitrous oxide emissions,
owing to fertilizers both
synthetic nitrogen and manure
in soils and pastures. It also
contributes about 45 percent of total
methane
emissions.
Methane
emissions from livestock production,
including enteric fermentation and
manure management, account for
around 80% of agricultural methane
emissions. Rice cultivation is the
second most significant source of
agricultural methane emissions, with
the remainder coming from savanna
fire and crop residues for agricultural
uses. (According to World Economic
Forum)

fields, farmers can maintain and
restore vegetation on their grazing
pastures, including tree cover along
waterways. This method supports the
land in carbon storage and the
removal of greenhouse gas emissions
from the environment. Individuals,
businesses, and non-governmental
organizations
concerned
about
climate change would compensate
farmers if their soil carbon levels
grew. It will help farmers increase

their income while also storing
carbon in their land.
Carbon farming is successful
when carbon benefits from better land
management or conservation efforts
outweigh carbon losses.
Method of Carbon Farming
Suitable
interventions
for
promoting low carbon agriculture are,
Forest Management
Healthy forests capture and store
carbon dioxide emissions from other
sources, making them a valuable
source of GHG sequestration. Carbon
offsets can be achieved through a
variety of methods, including:
 Avoided deforestation,
 Permanent land conservation,
 Reforestation and replanting
initiatives, and
 Better forest management.
Grasslands Conservation
Native grasses and other
vegetation, like forestry, serve as a
natural source of greenhouse gas
(GHG)
absorption
and
sequestration. This kind of
carbon offset focuses on
preserving native plant life
through long-term land
conservation rather than
converting grassland for
commercial development or
intensive agriculture.
Using Cover Crop
These crops are grown
to cover the soil rather than to be
collected. They are produced after the
harvest of the main crop. They return
more carbon to the ground and sustain
soil microbes that play vital roles in
carbon storage.
Mixed Farming
They were raising cattle and
crops together in a climate-friendly
way. Carbon in soil is replenished by
rotating cows around pastures, which
allows grasses to recover from
grazing and allows animal dung and
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the impact of their grazing to
regenerate.
Reduction of soil Tillage
Tillage is normally used to
loose and aerate the soil and to
remove the initial weeds. However,
tillage
increases
carbon
mineralization leading to carbon
dioxide emission from the soil.
Reducing the soil disturbance is a
valuable tool to protect soil organic
matter;
Introduction
of
superior
livestock breeds to reduce numbers
(especially unproductive cattle) and
increase yield; use of livestock wastes
to produce energy for cooking and
heating through biogas technology
can reduce methane emission and
save electricity costs for the
households.
Benefits of promoting low
carbon technologies
The key advantages include
cost savings in irrigation water,
labour, and energy; reduced GHG
emissions; increased water and
fertilizer usage efficiency; moisture
and heat stress tolerance; improved
soil health; increased income and
improve other planetary boundaries
in peril such as freshwater,
biodiversity, land use, and nitrogen
use.
Constraints in promoting low
carbon technologies
Significant constraints include
requires participation at a larger level
(include sound policies), more
challenging for the farmer in hot and
dry areas, high initial cost,
infrastructure for installation and
maintenance,
knowledge
intensiveness
and
technical

soundness, high production cost,
risks in the rainfed regions, weed
problem, yield loss, inadequate
market facility, lack of awareness and
limited post-harvest facilities. It may
be challenging to establish baselines
and measure carbon storage in
agriculture. It is a complex effort to
prepare an accredited carbon budget
(carbon emissions and farming) for
each farm.
Some
programmes
(e.g.,
agroforestry) have a long gestation
time and are subject to uncertainty.
Furthermore, getting to the stage of
Carbon trading entails a significant
transaction cost. To make it
economical, a considerable amount of
C mitigation must be created, which
necessitates the widespread adoption
of these technologies. Because the
average size of a farmer's landholding
in India is tiny, many farmers would
need to implement these technologies
to benefit from C trade.
Required interventions for
promoting low C technologies
The interventions required to
overcome the constraints are the
creation of irrigation facility,
provision of incentives for saving of

water, carbon credits for mitigation,
subsidy and other incentives for the
installation of resource conserving
infrastructure, training for skill
development, public awareness
generation, development of low-cost,
environment-friendly
herbicides,
accurate
weather
forecasting,
development of post- arvest facilities
and refining of technologies for
making them simple, cheap and
effective.
Cooperatives, self-help groups
(SHGs), and even huge commercial
enterprises could work together to
overcome the problem of small farm
size.
The introduction of ‘carbon
credits’ also known as carbon
allowances, which function as
emission permission slips. When a
corporation purchase a carbon credit
from the government they given
authorization to emit one tonne of
CO2. Carbon income flow vertically
from firms to regulators with carbon
credit, while companies with extra
credit can sell them to other
companies and the study of local
carbon markets to adopt low-carbon
technology.

*****
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ncreasing
urbanization
has
resulted in a steady decline in air
quality, which is a serious
environmental issue in many
metropolitan areas in both developed
and developing nations. The impacts
of air pollution are not restricted to
the short term or to the plants that are
harmed or died. Air pollution, on the
other
hand,
has
long-term
consequences on plants, including
fruit trees. When horticultural
crops are exposed to greater
or excessive quantities of
different air contaminants,
they are affected. The damage
manifests itself in a variety of
ways, from apparent leaf
markings to diminished
growth and productivity, as
well as the plant's unexpected
death.
What is Air Pollution
The release of pollutants into
the air, such as gases, particles,
biological molecules, and other
substances that are damaging to

human health and the environment, is
known as air pollution. There is a
specific percentage of gases in the
atmosphere.
Changes
in
the
composition of these gases, whether
positive or negative, are harmful to
human
health.
The
earth's
temperature has risen as a result of
this imbalance in the gaseous
composition, which is known as
global warming.
Air Pollutant
An air pollutant is a chemical in
the atmosphere that can affect
humans and the environment. Solid
particles, liquid droplets, and gases
are all examples of pollutants.

SOURCES OF AIR
POLLUTANTS
Anthropogenic Sources
i)
Rapid
Industrialization:
Factories are the main source of
hydrocarbons, organic compounds
and chemicals. These are released
into the atmosphere, lowering the
quality of the air. Industries such as

pulp
and
paper,
chemical,
metallurgical plants, refineries are
responsible for air pollution, the most
common pollutants are CO2, CO,
SO2, H2S, NO, etc.

ii)
Transportation: Smoke is
generated by automobile exhaust.
Incomplete carbonaceous matter
combustion causes the smoke. The
most common pollutants are carbon
monoxide, CO2, and hydrocarbons.
iii)
Burning of Fossil fuels and
fires: The conventional sources of
energy are wood, coal, and fossil
fuels. The byproducts of fossil fuels
are nothing but poisonous gases such
as CO, CH4, SO2, and NOX.
iv) Deforestation: The balance of
O2 and CO2 is maintained in
nature by the vegetation. The
deforestation by man for his own
needs has disturbed the balance
of CO2 and O2 concentration.
Deforestation is mostly caused
by the burning of fossil fuels and
fires.
v)
Domestic
Sources:
Household cleaning products and
paints release toxic compounds into
the air. The ingredients in the paints
cause the odour that is released by
freshly painted walls. It not only
pollutes the air but also makes
breathing difficult.
vi)
Mining activities: During a
mining operation, minerals beneath
the earth's surface are
extracted.The
dust
and
chemicals emitted during the
process not only contaminate
the air but also harm the health
of employees and local people
living in the nearby areas.
vii)
Agriculture
activities: One of the most
dangerous gas released during
agricultural
activity
is
ammonia.The
insecticides,
pesticides and fertilizers emit harmful
chemicals into the atmosphere and
contaminate it.
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Air pollutants and their major
sources
S.No.

Air Pollutant

1.

Particulate dust

2.

Oxides of Sulphur
(SOx)

3.

Oxides of nitrogen

4.

Hydrogen sulfide

6.
7.
8.
9.

Carbon
monoxides
Ozone
Lead
Organic solvents
Mercury

10.

Fluorides (HF)

5.

Sources
Abrasion, quarrying (stone mining), soil
erosion fuel combustion in automobiles,
industrial effluents, etc.
Powerhouses, smelters, coal and other
fossil fuels combustion, etc.
Combustion, automobiles, acid
manufacturing.
The petroleum industry, wastewater
treatment, oil refineries, etc.
Metabolic activity, fuel combustion,
automobiles exhaust
Photochemical reactions
Automobile exhaust
Pesticides, cosmetics
Pesticides paints and laboratories.
Glass and ceramics, cement factories,
fertilizer industry, etc.

Types of Air Pollutants
Air Pollutants can be classified
as:
Primary Air Pollutants: The term
"primary pollutants" refers to
pollutants that are released directly
from a known source. These
contaminants are released into the
atmosphere directly. For examples Particulate Matter
 Oxides of Sulphur
 Oxides of Nitrogen
 Carbon Monoxide
Secondary
Air
Pollutants:
Secondary air pollutants are those
that result from the reaction of two or
more main pollutants in the
atmosphere. For example, Smog
formed by the intermingling of smoke
and fog is a secondary pollutant.
Other examples are as follows:
 Ozone
 Formaldehyde
 Photochemical smog
 Peroxy acetyl nitrate (PAN)
Effects of air pollutants on
horticultural crops:

A. Effects
of
oxidants
horticultural crops

on

The main contaminant in the air
is ozone. Plant damage caused by
ozone has been documented in a
number of countries throughout the
world. Sensitive species include
grape, citrus, etc. Ozone tolerant
species include pear, apricot,
etc. Symptoms of ozone exposure
include flecking, bronzing, or
bleaching of upper leaf tissues. Yield
decreases are frequently associated
with visible foliar damage, however,
crop loss can occur even when there
are no visible signs of pollution stress.
Some crops, on the other hand,
might have a visible foliar injury
without affecting production. Many
environmental and plant development
parameters impact ozone injury
susceptibility.
The
level
of
maturation has an impact on the
development of injuries on broad
leaves. Young and mature leaves are
both resistant, but mature leaves are
the ones that get the most damage.

B. Effects of sulfur dioxide on
horticultural crops
Coal-burning
activities,
particularly those involved in
generating electricity, are the largest
producers of sulphur dioxide in air
pollution. Sulfur dioxide is also
released via the combustion of
petroleum products, the smelting of
sulfur-bearing ores, and human
transportation. Sulphur dioxide, a
common contaminant, is one of the
causes of acid rain. Exposure might
have either acute or persistent
consequences. The vein network of
the leaves is destroyed as a result of
acute damage. Chronic harm, on the
other hand, happens over time as a
result of repeated exposure. Sulfur
dioxide is particularly dangerous
since it can harm higher plants such
as trees and crops. Sulfur dioxide
penetrates the leaves through the
stomata, causing either immediate or
persistent harm. Acute damage
occurs when a large amount of
sulphur dioxide is absorbed in a short
period of time. The symptoms show
as two-sided (bifacial) lesions that
normally form between the veins and,
on rare occasions, along the leaf
margins. Depending on the time of
year, the plant type afflicted, and
climatic conditions, the necrotic
region can range in colour from light
tan to near white to orange-red or
brown.
Black tip of mango
Black tip is a serious mango
disease that has been seen mostly in
farms near brick kilns. Sulphur
dioxide, carbon dioxide, carbon
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monoxide, and ethylene, which make
up the fumes from brick kilns, harm
the growing tip of fruits and cause
black tip symptoms.
Disease Management
Borax @ 0.6% - Ist spray –
flowering initiation, IInd spray – the
full bloom and IIIrd spray – after fruit
set. The orchard should be 1.8-2.0
kilometres away from the brick kilns.
The chimney should be 18-20 metres
above ground level. Mango plants are
saved from brick links smoke by
being wrapped in cellophane bags.
C. Effects
of
fluorides
on
horticultural crops
Fluorides are emitted into the
air as a result of coal combustion, the
manufacturing of brick, tile, enamel
frit, ceramics, and glass, the
manufacturing of aluminium and
steel, and the manufacturing of
hydrofluoric
acid,
phosphate
chemicals, and fertilizers. Fluorides
absorbed by leaves are carried to the
wide leaf edges (grapes). The
absorption point sustains little
damage, while the edges or tips of the
leaves
accumulate
harmful
concentrations. The damage begins as

a grey or light-green water-soaked
lesion that progresses from a tan to
reddish colour. Fluoride enters the
leaf through the stomata and goes to
the margins, where it builds up and
damages the tissue. The most
vulnerable plant species to fluorides
are apricot, blueberry, peach,
gladiolus, grape, plum, prune, and
others. Pear, strawberry, and other
fruit crops are tolerable.
D. Effects
of
ammonia
on
horticultural crops
Ammonia toxicity is frequent
in
locations
near
fertilizers
industries that produce anhydrous and
aqua ammonia fertilizers. Repeated
exposure leads to the appearance of
irregular, bleached, bifacial, necrotic
lesions. Recovery from serious injury
to fruit trees can occur through the
development of new leaves. Apples,
raspberries, and other sensitive
species are examples. Alfalfa, beet,
carrot, corn, cucumber, eggplant,
onion, peach, rhubarb, and tomato are
among the tolerable crops.
Air pollution control
The following are some of the
measures that should be taken to
reduce air pollution:

1. Avoid places with polluting units
such as industry.
2. Periodically spray water to clean
the leaves of deposits and dirt.
3. Plant high windbreak to avoid
movement of smog.
4. To avert the death of plants, quick
remedial action must be taken.
5. Various
fungicides,
some
antioxidants, antitranspirants and
growth regulators may provide
some protection to ozone injury
when applied as foliar sprays or
soil drenches.
6. Modification of management
practices
may
provide
considerable protection against
gaseous pollutants.
7. Other management practices that
reduce pollution injury include
nitrogen fertilization, use of
relatively insensitive cultivars and
use of chemical treatments that
have a protectant role.

******
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Grewia optiva (Bhimal):

…?

the major agricultural crops.
Due to multipurpose nature
of Grewia optiva in
traditional
agroforestry
system, it is considered most
important tree species and
primary choice of farmers in
hilly region of Uttarakhand.
Beside this there are some
disadvantages
aspect
of
the
unsystematic
orientation
or
traditional way of growing of Grewia
tree like reduction in grain yield due
to canopy cover and competition for
light, water and nutrient between
trees and associated crop. Grewia
optiva have been reported being
deliberately grown by farmers due its
multipurpose character found mostly
in the Northern and Southern aspect
in mid hills of Uttarakhand.

Grewia oppositifolia locally
known as bhimal, bihul ,biung and
dhaman belong to the family
Naveen Tariyal*
Tiliaceae ,mainly found elevational
Aalok G. Yewale
Krishi Vigyan Kendra
range i.e. 500-2500 m in India,
Tehri Garhwal
Pakistan and Nepal and the species is
Ajay Mamgain
commonly distributed in the foot-hill
Project Assistant
and mid-hill regions of Jammu and
College of Forestry, Ranichauri,
Kashmir, Himachal Pradesh and
Tehri Garhwal, Uttarakhand
Uttarakhand. It provides green and
protein rich fodder especially during
lean (winter) period and it also
groforestry is one of the consider as a good fuel wood species
ancient farming systems due to its high calorific value.
prevalent in hills in which Bhimal in Traditional Agrofo- Carbon sequestration through
agriculture crop, woody perennials restry System
Grewia based Agroforestry
and
Livestock
are
practiced
Grewia based Agroforestry is system
simultaneously. It helps in fulfillment very common practices in the
Climate change is a very big
of daily needs of farmers i.e. Fuel, Himalayan region of Uttarakhand. problem from the past few decades
Fodder, Fiber and Agriculture tool Trees like Bhimal, Kharik, oak, and requires a long-lasting solution
handle and also plays a vital role in Prunus, Pyrus, Ficus and azedirach for mitigation throughout the world.
biodiversity
conservation,
soil (daikan) etc under Agroforestry are After comprehensive research, it has
moisture improvement and carbon deliberately retained on the bunds of been realized that the agroforestry is
sequestration. In Garhwal Himalaya, agriculture farm by the local farmers the only suitable way to reduce the
agroforestry provides a good in order to fulfill their various need carbon dioxide level of atmosphere
opportunity to increase overall namely; fodder, fuel, fiber, fruits, through tree carbon sequestration
system productivity and decrease soil agriculture tool handle, medicinal process. In Garhwal Himalaya
loss by checking the runoff.
purpose and small timber along with various studies show that Grewia
oppositifolia trees are also play an
vital role in sequester of sufficient
amount of carbon in agroforestry
system and have the greatest potential
to provide significant mitigation
alternatives to sequester the carbon.
Bijalwan et. al., 2016 reported that of
more carbon sequestration potential
of Grewia optiva in lower elevation
compare to upper elevation because
of the number of trees are higher in
lower elevation due to suitable
Grewia optiva based traditional Agroforestry system
environment condition for growth.

A
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As a fuel wood and fodder
In hilly region of Uttarakhand
the presence of woody perennial on
the agriculture field is old tradition
and provides the fodder, fuel wood,
fiber and fruits etc. Commonly it is
found that the Agroforestry trees
existing on farmer’s field in
traditional way are useful for the
fodder and fuel wood production. In
Garhwal Himalaya under traditional
agroforestry system mainly consist of
the fodder tree species like Grewia
optiva, Celtis australis, Toona ciliata,
Quercus leucotricophora and Ficus
species.
Used as a Fiber and Shampoo
Grewia fiber is obtained from
the bark of lopped branches after the

retting process and used for making
ropes; mates and thin branches and
also used for making baskets and
other utensils. After removal of fiber,
remaining stick of Grewia optiva was
used as a torch in previous time. In
few decades ago, when rural people
are not aware about the synthetic
shampoo/soap tender Bhimal twigs
was used as shampoo and due to
presence of saponin rural people used
it as soap.
Reduce soil erosion
In
hilly
region
of
Uttarakhand, agriculture field are
generally outward slopping oriented
so due to runoff soil erosion is
common in sloppy land. Farmers
commonly retained Bhimal trees on

farm bunds and widely used for
checking soil erosion.
Conclusion
It can be concluded that
Grewia oppositifolia is the dominant
agroforestry tree that provide
nutrition fodder in sufficient amount
during lean period to the villagers of
Garhwal Himalaya and also play an
important role in mitigating global
warming and climate change and
increase
overall
productivity
provided, fodder, fuel and fiber for
the farmers.

******
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rganic farming system plays
an important role in
harmonizing
the
environment
protection
cum
ecosystem as well as food production.
Chemical fertilizers, pesticides,
growth regulators and livestock feed
supplements are banned under this
system, so crop rotation is considered
a successful role in organic
production systems. The term crop
rotation is used to express that crop
are grown in a very specific sequence
over a period. Local and practical
aspects should be considered to
strengthen the crop rotation concept.
Crops are planted in the
available space in such a way that the
crop grown is never adjacent to the
field where the previous crop was, to
prevent the spread of pests and
diseases in the following year.
Additionally, a
proper
agroecological design contributes to the
stability of ecosystems and crop cycle
functions throughout the farm.
Creating a sustainable agricultural
system requires diversification. This

system provides food for humans and
livestock. meets the requirement. In
crop rotation, several crops are grown
in a specific sequence to prevent
pests, diseases, and weeds, improve
soil fertility, and manage nutrients.
Simultaneously, the system ensures a
high quality output with minimal use
of external inputs. This system is
based on high quality production,
healthy and important crops as
determined by crop rotation.
Generally, crop rotation in
organic farming is more complex
than in conventional farming. It will
be important to assess whether the
extent of organic farming appears to
be more diverse and multifunctional
than conventional farming. Better
understanding of the specifics and
land use structure of organic cropping
is also an important aspect which is
currently lacking.
Effects of crop rotation
Improving soil fertility and plant
nutrition:
Decomposition of fossils
provides opportunities for improving
soil physical quality, especially by
extending the period of active growth
and reducing the amount of tillage in
the crop rotation. Careful selection of
crops in crop rotation system helps in
minimizing the problems related to
soil quality. Dense-rooted crops help
with plow-to-layer plowing, while
deep-rooted crops help address soil
structure problems at the bottom. In
many cases, crop rotation should
include a variety of crops to increase
the diversity of organic matter that
supports the growing organisms of
the soil and maintains their fertility.

Management
of
plant
diseases
Some pathogenic fungi and
bacteria survive only in crop residues
and soil, which can be prevented by
crop rotation as they cannot survive
after the debris has decomposed.
Pathogens that survive on soil organic
matter can only be managed with crop
rotation for a few years. In one cycle
for disease management, crops that
are susceptible to various pathogens
are selected. Alternating crops in
different crop families is a good
starting point, but some pathogens
attack crops from two or more crop
families. Corn, small grains are
usually good crops to plant in order
with vegetable crops. However,
pumpkin fruit rot has been more
prevalent in pumpkins after corn.
These include some protection crops
and green manure crops, as well as
cash crops. The inclusion of diseasemanaging species in one cycle
reduces the production time of cash
crops. These plants suppress
pathogens by stimulating beneficial
organisms in the soil and producing
harmful chemicals. Incorporation of
large amounts of biomass (the rest of
the crop excluding grains) in the form
of green manure stimulates the
activities
of
microorganisms.
Stimulates the growth and activity of
soil microorganisms, in addition to
increasing nitrogen and organic
matter in the soil.
Management
of
WeedsManagement of weeds in organic
farming can be done in many ways
such as tillage, mulching, crop
rotation etc. Crop rotation is a central
component of all sustainable farming
systems. Diversity is the key to a
successful cropping cycle, which
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includes the following Various
methods should include:
 Cultivation of early growing, late
growing and deciduous crops.
 Planting highly competitive crops
(such as alfalfa or barley) with
less competitive crops (such as
flax or lentils).
 Using perennial stages in the crop
cycle, with sowing or intensive
grazing, to control perennials and
disrupt the annual life cycle in
cultivated crops.
Cover crops:
Crops planted after a harvest
are also known as cover crops or
caught crops. It recovers nutrients
that would otherwise reach the
subsoil and groundwater. Manure and
soil nutrients are the main basis of
formation. They supply a significant
portion of the nitrogen needed for
crops such as corn and wheat. One
study found that leguminous crops
such as alfalfa, peas and pea-oat grass
can provide 80 to 100 percent of the
nitrogen required for a potato crop,
and if harvested for fodder or seed,
the latter crop. It contains 40 to 60
percent of the required nitrogen for

Control of Climate change
Crop rotation helps in mitigating
climate change in two important
ways:
 Reduction in greenhouse gas
emissions
 Increase in the capacity of the soil
to store carbon.
Intensive agriculture is one of the
main emitters of a potent greenhouse
gas called nitrous oxide. The global
warming potential of this gas is 300
times greater than that of carbon
dioxide. Due to the excessive use of
our nitrogen fertilizers in agriculture,
its emissions have increased by about
50 percent. By implementing crop
rotation, nitrogen fertilizer use can be
reduced up to 100 kg per hectare per
year.
In a study to show the potential
of crop rotation in mitigating climate
change, scientists compared wheat
crops with rotation of lentils and
wheat. Scientists found that both
systems produced almost identical
wheat but About 30 percent less fertilizer is
used in crop rotation fields.

 The nitrous oxide emission is
reduced by 16 percent in the crop
with the rotation.
 The carbon footprint in the crop
rotation system was 150 percent
less.
Higher crop yield
The list of positive effects of
crop rotation would not be complete
without mentioning the increased
yield. All the previous benefits
together
create
a
suitable
environment for growing healthy and
abundant crops. Several studies have
confirmed that crop rotation as a
sustainable farming method increases
crop production. For example, a study
conducted by Washington State
University that examined changes in
maize yield in a crop rotation system
in Malawi found that compared to
non-cultivated maize, crop rotation
was between 11 and 58 percent
higher. Yields increased. Similar
studies in other developing countries
confirm that maize, potato and pulse
crops have nearly doubled on
managed land. Such positive results
are most likely to be due to better use
of weeds and pesticides, healthy soil
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maintenance, and better use of
nutrients throughout the cropping
cycle.
This is especially important in the
first few years of an organic
production system. Under this, the
following various facts should be
kept in mind:
 Reducing the amount of weed
seed produced and reducing its
pressure by reducing perennial
weeds.
 To increase the amount of
mineralizable nitrogen in the soil.
 Destroying host insects and
disrupting their life cycles.
Along with developing a
successful crop rotation, it is essential
to ensure that healthy soil is essential
to a profitable and successful organic
system. In organic farming systems,
most of the nutrients are supplied
from organic matter composts and
cover crops. These amendments feed
not only plants, but also soil

organisms. As organic matter
accumulates in the soil, soil structure
improves as well as populations of
microorganisms that bind soils and
reduce their erosion or runoff. In
terms of production, poor quality soil
limits plant growth and vigor and
affects our climate. Therefore,
organic agriculture has an important
role to play in mitigating climate
change and in improving nutrition
and health. Any activity that causes
environmental degradation will
certainly affect the productivity of
crops and also the health of humans.
The system also helps in the
conservation of natural resources
with health, ecological fairness, and
care for humans, as well as the four
basic principles of ecosystem
management such as crop diversification, livestock management, and
management
of
biodiversity.
Leaching of nitrate (lower surface)
enter) is significantly reduced in the
biological system, thus preventing
groundwater contamination. The

biological activity of the soil is
enhanced through this, and it also
helps in maintaining the long-term
fertility of the soil. With the reduction
of external components, the cost of
production also comes down. The risk
of major crop failure is minimized by
diversification, agro-forestry, and
farmers get higher prices for organic
produce, which improves their social
and economic status. The organic
cropping system gives better yields
and uses less available technologies
than others. The production of
cultivable crops has decreased
dramatically as a result of nutrient
analysis to produce organic sources
of essential including land area.
Because there are more and more
restrictions on the arrival of organic
produce, it is difficult to maintain the
level of its yield consistently.

*****
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hese worms are doing
something that we always
thought impossible, they are
degrading
the
non-degradable,
digesting the non-digestible. They are
eating plastic. Galleria mellonella
(wax moth) caterpillars, these insects
feed on polymer materials such as
plastic and nylon. It was also
observed that the faecal matter left
behind by these insects is manure. If
we could harvest their superpower,
we could get rid of our plastic trash in
weeks, rather than centuries. They
could save countless animals, and
clean the environment and also avoid
toxic plastic incinerations. First we
need to understand what is plastic.

environment for centuries. Plastics
really transformed the world, they
created our modern world which is
safer, more hygienic, more colourful
than the world in past. In history, we
built things with stuff that found in
nature like wood, rocks and metals,
but as the world modernized there
was a growing demand for these
properties. In the mid of 19th century
people were worrying that, so many
elephants were being killed for their
tusks to make billiard balls, that the
elephants were being driven into
extinction. J W Hyatt who spent
several years tinkering in his work
shed and eventually came up with this
amazing celluloid, now called as
plastic. Thus plastic age had begun.
Celluloid replaced tortoise shell,
coral and pearl. Nylon replaced silk
and Bakelite replaced the raisin.
FATE OF PLASTIC
It is funny because in the
early years plastic was seen as sort of
a salvation of nature and today we
look at it as one of the chief enemies
of the natural world. Plastic is now
everywhere, some are light and
transparent like plastic bags and
others are extremely resistant like
bullet proof vests. Those are made up
repeating atomic units, that beads like
chain. Plastic behaviour, depends on
how the beads are put together and
this is reason behind why plastic lasts
so long in the environment.

HISTORY OF PLASTIC
In the natural world, natural
PLASTIC DEGRADE BY INSECT
substances decompose and go back to
It is not the insect themselves
their essential elements like carbon,
water and oxygen. Plastic is a are breaking it down; it is the bacteria
mysterious, it does not get inside those insects probably
decomposed; rather it just gets producing enzymes. Some of those
smaller and smaller but it still bacteria are growing on the surface of
essentially plastic. That is the reason the plastic and digesting it. The goal
where micro plastics stain the is to find new insects and bacteria that
can digest plastic and isolate their

enzymes and then enhance it to
reproduce them in bioreactors. This
technology cannot help with the
plastic already in the environment;
however it could revolutionize our
recycling system. To really recycle
something we have to break it down
to its basic elements so that it can
rearrange them into original, on other
hand we cannot break down plastic
bonds so we can only recycle it once
or twice before it becomes to
unusable and that is why these worms
can be a game changer. Bio recycling
is taking that plastic, break it down
into its components and reuse it again
and again infinitely in fact it sounds
like sci-fi. For example a French
company named Carbios is already
using enzymes to recycle bottles like
these, not just once or twice but in
infinitely. So the technology works,
but it is not scalable yet and it is still
more expensive than virgin plastics.
Oil and gas is really cheap, so that
means, it is cheaper to make plastic
from oil and gas rather than from
recycled materials.
CONCLUSION
We need to get these
technologies working at a much
bigger scale than we are currently
doing now. Currently we are in a
toxic relationship with plastic. We
invented it to substitute and repel
insects and now we are turning the
insects to get rid of it. It is difficult to
live without plastic. People want to
demonize plastic, the issue is not the
material; the issue is how we make
and how we use it and how we
dispose of it.

*****
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ndia, being 8th in the list
among the mega-bio diverse
nations in the world harbour
many endemic flora and fauna.
The Biological Diversity Act, 2002
with 12 chapters and 65 sections was
passed by the parliament of India to
protect biodiversity and facilitate the
sustainable management of biological
resources with the local communities
and to protect against the exploitation
of the biodiversity. The Act was
enacted to meet the requirements
stipulated by the United Nations
Convention on Biological Diversity
(CBD), to which India is a party.

I

The major highlights of the
act includes the regulation of access
to biological resources of the country,
the conservation and sustainability of
biological diversity, protecting the
knowledge of local communities
regarding biodiversity, secure sharing
of benefits with local people as
conservers of biological resources
and holders and torch bearers of
knowledge and information relating
to the use of biological resources,
protection and rehabilitation of
threatened
species
and
the
involvement of institutions of state
governments in the broad scheme of
the implementations of the Biological
Diversity
Act
through
the

establishment
of
dedicated
committees. At the same time, the
act exempts the Indian biological
resources that are normally traded as
commodities, traditional uses of
Indian biological resources and
associated knowledge and when they
are used in collaborative research
projects between Indian and foreign
institutions with the approval of the
central government, resources used
by cultivators and breeds, e.g.
farmers, livestock keepers and
beekeepers and traditional healers.
Owing to the limitations and
exceptions of the existing act, the
Biological Diversity (Amendment)
Bill, 2021 was tabled in the
Parliament on 16 December, 2021.
Amendment Bill: What &
Why?
The Biological diversity
Amendment bill 2021 (Bill No. 158
of 2021) is proposed to set some
relaxations for certain rules of
Biological Diversity Act, 2002. It
proposes to reduce the pressure on
wild medicinal plants through
promoting the cultivation of
medicinal plants; exempts Ayush
practitioners
from
intimating
biodiversity boards for accessing
biological resources or knowledge;
facilitates fast-tracking of research,
simplify the patent application
process,
decriminalises
certain
offences; bring more foreign
investments in biological resources,
research, patent and commercial
utilisation, without compromising the
national interest. Ayush sector
comprising of medicine, seed,
industry,
and
research
want
relaxations in the rules of benefitsharing mechanisms, and patent

application process so as to have a
conducive environment for research
and investments. An example to this
is the case filed in Uttarakhand high
court in December 2016 by Divya
Pharmacy (founded by Swami
Ramdev and Acharya Balkrishna in
Uttarakhand) against the orders of
Uttarakhand Biodiversity Board
(UBB), the court in 2018 upheld the
powers of the biodiversity board in its
judgement.
This bill exempt the
registered
AYUSH
medical
practitioners and people accessing the
indigenous
knowledge,
among
others, from giving prior intimation to
State biodiversity boards for
accessing biological resources for
certain purposes. The Amendment
Bill was introduced without seeking
public comments as required under
the
pre-legislative
consultative
policy. Under the ambit of the bill,
violations of the law related to access
to biological resources and benefitsharing with communities, which are
currently treated as criminal offences
and are non-bailable, have been
proposed to be made civil offences.
The proposed amendments
continue to marginalise biodiversity
management committees (BMCs). As
per the Nagoya Protocol, the
indigenous and local communities’
prior informed consent is necessary
for fair and equitable benefit-sharing
(Mohan, 2021). The bill has excluded
the term “bio-utilisation”. Leaving
out bio utilization would leave out an
array
of
activities
like
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characterization, inventorisation and
bioassay which are undertaken with
commercial motive.
Legal Initiative for Forest
and Environment (LIFE) criticized
that this amendment bill “solely
benefit” the AYUSH Ministry and
pave the way for “bio piracy” since
AYUSH manufacturing companies
would no longer need to take
approvals (The Hindu Bureau, 2021).
The existing act had limited the
collaborative research initiatives of
medical practitioners and researchers.
The amendments attempts to
encourage research and patenting
across the country through regional
patenting centres. This will also
hasten up the transfer of research
results to the society for the
upliftment and development. This can
empower the communities who are
the real torchbearers of the
biodiversity to use the resources
especially medicinal plants, seeds etc.
Farmers will be more motivated and
encouraged to do the cultivation of
medicinal flora. These modifications
were brought in par with India’s
ratification of Nagoya Protocol in
2014 (Nagoya Protocol on Access
and Benefit Sharing (ABS) is an
agreement in 2010 to the CBD of

1992 entered into force on 12 October
2014). The amendment also allows
the foreign investment in biodiversity
oriented research through Indian
Industries. This also will exempt the
registered
AYUSH
medical
practitioners and people accessing the
indigenous
knowledge,
among
others, from giving prior intimation to
State biodiversity boards for
accessing biological resources for
certain purposes. The bill is expected
to bring enormous oppurtunities in
the field of research using the
indigenous knowledge and diversity.
But the bill received
amalgam of responses, where the
opposition, environmentalists, legal
experts have raised their concern
against the amendment. The primary
conflict of opinion was with regard to
the open access provision given to the
AYUSH medical practitioners for the
biological resources and its use in
commercial aspects without giving
prior intimation to the state
biodiversity board. This questions the
prime purpose of the bill which is to
conserve and protect the biodiversity
and knowledge of the local
communities. The bill also exempts
cultivated medicinal plants from the

purview of the Act, which is not
practically feasible. This opens the
controversy that the amendment will
mark the way for bio piracy of the
resources.
Conclusion
In
this
scenario,
the
government must take efforts to build
trust and rapport between the
agencies in the area and the people
who depend on these forests by
treating them as equal citizens like
everyone else in the country. The
implementation of Nagoya Protocol
cannot work in isolation and thus
must be commensurate with other
international treaties. The proper
documentation of folk knowledge,
uses, history, on-going changes and
forces driving changes in biodiversity
resources, and people’s perceptions
on the resource management need to
be done.

*****
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Usually, papaya fruits are
used not often at a global level.
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Thus, to increase the self‐ live of
papaya fruit, they can be used for the
development of processed food
products and other associated
products. Lots of works are reported
in this area, for example, papaya is
used for making jam with other
substances (Fig.2).
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arica papaya is the scientific
name of the orange and green
fruit known more commonly
as papaya. It tastes sweet and
has a soft texture that many find
appealing. The seeds are also edible,
although they’re more bitter than the
fruit itself. Papayas are originally
from Central America. They grow
best in a tropical region where there is
plentiful rainfall but little long-term
flooding. Freezing temperatures
may damage a papaya crop.
Indigenous people in the area ate
papayas and used them for
medicinal purposes. In the 1500s
and 1600s, Spanish and Portuguese
colonizers brought the seeds to
other tropical areas of the globe,
including the Philippines and India.

C

Use of papaya waste
Huge quantities of papaya are
produced every year and utilized for
different purposes; thus, a large
number of wastes and by‐ products
are generated. Approximately the
percentage of waste of papaya peels
is 12% and papaya seeds 8.5%, of the
fruit weight. The papaya peel
contains vitamins such as vitamin A,

vitamin C, riboflavin, thiamine, and
niacin. It is a source of phenol,
alkaloid, flavonoid, tannin, and
saponin. It also contains different
valuable minerals, for instance,
calcium,
sodium,
potassium,
phosphorus, and magnesium. Due to
this richness in vitamins, minerals,
and phytochemicals, papaya peel is
used for different purposes for
example in cosmetics for the growth
of microorganisms. The chemical
composition of seed oil of papaya
reported containing oleic acid 47.7%,
linoleic acid 37.3%, palmitic acid 6%,
and used for the generation of
biodiesel. Moreover, recently have
reported the use of papaya stem as a
source of heterogeneous catalyst for
biodiesel production. Overall, the
waste materials obtained from papaya
have been used for the production of
a number of products. However, most
of the data is based on laboratory
research, thus a pilot plant trial is
required. Further, the physico-

NUTRIENT COMPOSITION

Use of papaya in processed
food and beverages
It has been already
reported that the papaya fruit grows
very fast, cultivated throughout the
year, and thus production rate is
high. Hence, the main problem
exists is that how to use entire
products, otherwise it will spoil.
Fig. 1 Nutrient composition in papaya
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Fig.2 Papaya based processed food and beverages

chemical properties of papaya peel
vary with the geographical location,
varieties, season so on, and may
affect the processing, and other
associated activities.
HEALTH BENEFITS
Protection Against Heart
Disease
Papayas contain high levels of
antioxidants vitamin A, vitamin C,
and vitamin E. Diets high in
antioxidants may reduce the risk of
heart disease. The antioxidants
prevent the oxidation of cholesterol.

When cholesterol oxidizes, it’s more
likely to create blockages that lead to
heart disease. Additionally, papaya's
high fiber content may reduce the risk
of heart disease. High-fiber diets
lower cholesterol levels.
Digestion
and
Reduced
Inflammation
The papaya fruit contains two
enzymes, papain, and chymopapain.
Both enzymes digest proteins,
meaning they can help with digestion
and reduce inflammation. Papain is
an ingredient in some over-thecounter digestive supplements to help

with a minor upset stomach. Both
papain and chymopapain also help to
reduce inflammation.
Immune System
Eating foods high in vitamin
C can help to boost the immune
system, allowing the body to fight off
bacterial and viral illnesses. Papaya
has a good amount of this antioxidant,
making it part of an immune-healthy
diet.
*****
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T

he color of fruits and
vegetables is predominantly
decided by the presence of
pigments
known
as
anthocyanin. The concentration of
anthocyanin is responsible in
determining the color of naturally
available edible foods. The color of
pigmented wheat i.e., black wheat is
attributed to higher anthocyanin
content in the outer layers. This
pigment provides characteristic black
color to wheat crop, which is regarded
as black wheat. Apart from
pigmentation, black wheat is found to
be more nutritious food as compared
to traditional wheat. Since a large
proportion of our population is
suffering
from
nutritional
deficiencies, food like black wheat
have very high potential in curing this
world wide problem.
Where did black wheat come
from?
Black wheat became famous
among the mass after a post went viral
at social media platform about its
distinguished color and nutritional
values and the credit of conducting
research on it goes to NABI i.e.,
National Agro-Food Biotechnology
Institute, Mohali, Punjab in 2017.
Reports further suggested that
institute has patented the black wheat.
How it is different from
traditional wheat?
While traditional wheat
varieties are golden yellow in color,

black wheat has a
characteristic black color grains due
to
presence
of
very
high
concentration
of
anthocyanin
pigment. Besides, it contains a
number of bioactive and nutritional
compounds which enhances its
dietary values. Traditional wheat
contains approximately 5 ppm of
anthocyanin, whereas black wheat
contains 100-200 ppm of anthocyanin
(approx. 140 ppm).
Black wheat is a power food
packed with phenolic compounds,
carotenoids, phytic acid, essential
amino acids, dietary fibers, minerals
and vitamins etc. It is also an
important source of correcting
micronutrient deficiencies as it
contains 35 % more amount of zinc
and 60 % more amount of iron as
compared to traditional wheat. It is
also a rich source of selenium,
manganese, magnesium, copper,
calcium, potassium etc. All these
qualities make black food a health
promising crop which may prove
excellent in combating nutritional
deficiencies among the people.
Benefits of black wheat
consumption:
Black wheat is gaining
attention as it has several health
promising qualities. Such as:
 It is a non-GMO food which is free
from gluten, hence suitable for
people allergic to gluten.
 Higher
concentration
of
antioxidants as compared to
traditional wheat helps in
controlling free radicles and
antibodies and thus strengthens
our immune system by providing
protection against DNA damage
and lipid peroxidation in our body.

 Higher anthocyanin content is a
boon to human health as it lends
protection against high blood
pressure, heart diseases, cold,
urinary
tract
infection,
inflammatory diseases etc.
 Free radicles are able to cause eye
damage but black wheat being a
rich source of antioxidants,
prevents it.
 It is also reported to have anticarcinogenic properties.
 It has beneficial effects on skin
due to presence of antioxidants
which has anti-ageing effect.
 Higher antioxidants are also
responsible in reducing the stress
and obesity levels.
 It keeps the cholesterol and
triglycerides levels under check
and thus helps in maintaining a
healthy heart.
 As the market price is higher, it
may prove as a remunerative crop
for the farmers.
Conclusion
Since
the
advent
of
pandemic, we have realized that a
healthy immune system is the key to
good health. We are looking forward
for improved nutritional values in our
food stuff. Black wheat is a novel
option which may serve this purpose
as its nutritional value is very high as
compared to traditional wheat. There
is a need to further verify the
available statistics and make it
available to farming community for
mass production.
*****
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owadays “clean label”
becoming more popular.
Most of the people are
interested to buy and
consume least processed food without
food preservatives. Food derived
protein hydrolysates, biologically

active peptides,
proteins
and
amino acids have
significant
antimicrobial and
antioxidant
activity. Biologically active peptides
are the inactive protein fragments in
the sequence of their precursors. But
in the presence of proteolytic
enzymes, these peptides combine
with appropriate receptors and
regulate various physiological
functions of the body. These active
peptides can also be formed from the
food proteins during digestion by the
hydrolysis process. Biopeptides can
also be synthesized chemically or by
the expression of appropriate genes.
Based on their amino acid’s
composition,
sequences,
hydrophobicity, and length, peptides
released from food proteins, beyond
their nutritional properties, can

exhibit various biological activities
including antihypertensive, antioxidative, antithrombotic, hypoglycaemic, hypocholesterolemic, and
antibacterial activities among others.
Many protein hydrolysates and bioactive
peptides
have
already
been
commercially produced and are
available in international market, and
some functional food products are
also enriched with such peptides.

Food preservatives helps to
prevent unwanted changes to food
during processing and transportation.
Up
now
many
antioxidant
preservatives are added to the food
but now the trend has shifted to
natural preservatives. Antioxidant
peptides constitute 3-16 amino acids
(mainly
tyrosine,
histidine,

Health-promoting and functional properties of bioactive peptides
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Uses of film coating of food

methionine, tryptophan, lysine)
exhibit the antioxidant properties. In
a study, addition of mutton protein to
muttan patties improved the sensory
quality and shelf life of the product.
Addition of 0.5mg/g of cuttlefish skin
gelatin hydrolysates to turkey
sausages, decreased fat oxidation and
improved shelf to 10days. Protein
hydrolysate from milk retard the lipid
oxidation of muscle foods. Another
casein calcium peptide also improves
the storage stability of meat products.
Fish protein hydrolysates as coatings
agents act as a good alternative to
synthetic
antioxidant
and
antimicrobial activity. The total milk
protein powder, skim milk powder,
caseinates, whey protein concentrates
and whey protein isolates, can be best
used for film and coating preparation.
Incorporation of casein to film is
advantageous as it improves film
strength,
oxygen
barrier
characteristics,
integrity
and
adherence to food surfaces. Due to its
transparent properties, excellent
barrier properties to aroma, oxygen
and oil, whey proteins attained much

attention. Peptides obtained from by
products such as sesame bran
(sulphur-containing methionine and
cysteine), wheat bran, sunflower
seeds (copper-chelating peptides),
rapeseed, and hemp seeds showed
remarkable antioxidant properties.

Edible coating is applied to
food products to improve the storage
stability, visual, tactile features, and
sensory qualities. These coatings act
as barriers for oxygen and water
vapour. The main edible films used
are vegetable proteins (e.g. soy
proteins, gluten, zein), animal (e.g.
casein, creatine, gelatin, collagen),
polysaccharides (cellulose, chitosan,
pectin, carrageenan, starch), fats and
waxes and also to carry active
substances such as antimicrobial,
antioxidants and nutraceuticals.
Protein, polysaccharide films and
composite films formed by mixing
them provide best properties of each

component and to minimize their
disadvantages.
Development of protein
hydrolysates in controlled conditions
is current interesting research areas.
These bioactive peptides have the
potential to improve the health as
functional foods and nutraceuticals.
But limited number of products
carrying biopeptides are available in
the market. Therefore, more research
has to be done in this area to ascertain
that protein hydrolysates, which are
considered to be safe, did not show
adverse effects (particularly at high
doses) that might be exerted by some
bioactive or inactive peptides
contained in the hydrolysates,
including toxicity and allergenicity.
Present, most of the invitro studies
are concentrating on health benefits
and biological activities of food
derived peptides in human subjects to
validate their biological activity and
safety.
*****
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ushrooms
are
an
important natural source
of food and medicines.
Traditionally medicinal
properties of mushroom have been
well demonstrated particularly in
Eastern Asian countries. In modern
clinical practices, the bioactive
compounds derived from the extract
of
mushroom
sporocarps
or
mycelium has been widely used for
the prevention and treatment of
various human diseases such as
cancer, diabetes, immune system
disorders and infections. Recently,
considerable attention is focused on
anticarcinogenic
bioactive
compounds particularly those derived
from medicinal or wild mushrooms.
BIOACTIVE CONSTITUENTS
The bioactive constituent of
mushroom originates from its

chemical
composition.
The
mushroom contains polysaccharides,
polysaccharide- peptide complex, βglucans, lectins, organic germanium
(Ge),
adenosine,
triterpenoids,
phenols, steroids, amino acids, lignin,
mycins, vitamins, nucleotides and
nucleosides each having their own
outstanding medicinal effects 15, 16.
Most
fractions
of
identified
polysaccharides and triterpenes have
more than hundred compounds that
are
potent
immunemodulators,
antioxidants and/or chemo preventive
and tumoricidal 17 .
NUTRITIONAL VALUES
Nutritional
analysis
of
several mushroom species of
different origins had been carried out
in many laboratories in the world. But
nutritional values of locally cultivated
mushrooms remain speculative.
Moreover, nutritional composition is
affected by many factors; these
include differences among
strains, composition of
growth substrate, method
of cultivation, stage of
harvesting, specific portion
of the fruiting bodies used
for
analysis.
The
composition of Ganoderma
lucidum extract (% of dry
weight) (Table 1) consisted
of folin-positive material
(68.9%), glucose (11.1%), protein
(7.3%) and metals (10.2%) (K, Mg
and Ca are the major components
with Ge having the 5th highest metal
concentration at (489µg/g).

Table 1: Nutritional component of
mushrooms
Component
Non
Fermented
(%)
fermented
Protein
11.0±0.5
16.5±0.7
Crude fat
10.3±0.6
8.5±0.3
Starch
64.5±1.5
25.3±0.8
Reducing
4.2±0.2
20.6±0.8
Sugar
FUNCTIONAL
PROPERTIES
OF REISHI MUSHROOM
Supporting hormonal and
immune
balance,
Supporting
balanced
female
hormones,
Supporting sleep, Supporting a
healthy weight , Supporting balanced
mood (in a study of breast cancer
patients), Supporting healthy liver
function, Supporting the body’s
natural anti-inflammatory response,
Supporting healthy anti-aging effects.
Reishi has traditionally been given to
support healthy sleep cycles by East
Asian herbalists. Even today,
the State Pharmacopoeia of the
People’s Republic of China year 2000
edition says that reishi helps ease the
mind and recommends it for
supporting healthy sleep. Fig : 1 and
Fig : 2

Fig:1 Reishi mushroom
Reishi
mushroom (Ganoderma
Lucidum) is known as Ling Zhi and
has been called the“queen of
mushrooms.”
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Fig: 2 Therapeutic applications of
(Ganoderma Lucidum)
CHAGA MUSHROOM
(Inonotus obliquus)
Chaga is high in oxalates, so
keep this in mind if you suffer from
kidney stones, vulvodynia, mast cell
disorders, or other oxalate-related
symptoms. Chaga is also a blood
thinner and can help lower blood
sugar levels. For that reason, it may
not combine well with blood thinning
medications like Warfarin or aspirin
or with diabetes medications. Always
speak to a trusted physician or other
health care provider before adding
new supplements, especially if you
are pregnant, nursing, are currently
ill, or take medications. Fig : 3

FUNCTIONAL PROPERTIES is very rare. Always speak to a trusted
physician or other health care
OF CORDYCEPS
before
adding
new
Cordyceps is the name provider
given to a whole collection (genus) supplements, especially if you are
of 750 different fungi which are pregnant, nursing, are currently ill, or
native to South Asia, Europe, and take medications.
Most studies and therapies
North
America.
Cordyceps
have
used
concentrated extracts
sinensis is the most studied.
However, in 2007, the fungus containing lentinan, an immunowidely known as Cordyceps modulating polysaccharide. In fact,
sinensis was found to be unrelated to polysaccharides are where the main
the other cordyceps species and so functional components of mushrooms
was reassigned to a news genus. It’s reside. The recommended amount is
now
officially
known 2-6 grams per day of whole, dried
as Ophiocordyceps sinensis, but it’s mushroom. Fig:5
still referred to as “cordyceps.”
Cordyceps sinensis is the only
cordyceps-related fungus to be
officially listed as an herbal
remedy in Chinese pharmacopoeia.
Supports healthy thyroid function,
anti-inflammatory response , liver
function,
Supports
healthy
metabolism and balanced immune
Fig 5 Shiitake mushrooms (Lentinula
function. Fig:4
edodes)
SOME HEALTH BENEFITS OF
MAITAKE INCLUDE
Maitake mushrooms (Grifola
frondosa) are also known as “Hen of
the Woods.” The originate in China
but also grow in Japan and North
America.
Supporting
healthy
metabolism,
hormonal
balance
and
Fig:4 Cordyceps fungus that grows
on
ghost
moth
caterpillars cholesterol levels. Fig 6.
(Thitarodes spp). For that reason, it’s
known as “caterpillar fungus.”

Fig: 3 Chaga mushroom (Inonotus
obliquus) grows primarily on birch
trees (but also ash and maple) in
northern climates, such as Russia,
Japan, northern Europe, and some
northern states of the USA. Chaga is
sometimes called the “king of
mushrooms.”

SHIITAKE MUSHROOMS
(Lentinula edodes)
Shiitake mushrooms can be
eaten on a regular basis with no
known
contraindications
or
interactions except if you’re taking
immunosuppressive/anti-rejection
drugs (then avoid).
Eating raw or undercooked
shiitake may result in a rash/
dermatitis/ photosensitivity, but this

Fig 6. Maitake mushrooms (Grifola
frondosa)

******
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asha Talakhadze recently
broke the dead lift world
record with a four hundred
and eighty four kilogram lift
which is absolutely completely
bonkers. Meanwhile the lifting power
of leaf cutter ant can able to lift a
medium-sized car completely over
his head and carry it home. The
scarab dung beetle could pull 1141
times of its weight. Compared to man,
ants and dung beetles and nature's
other miniature weight lifters are
special because they pull off their
amazing feats of strength without
bones.

L

SKELETON - BONES
A sack tied to a bunch of
carefully organized rocks is a
vertebrate and they do everything
with their bones. Skeletons are rigid
enough, that were built with 206
bones. We have 52 bones in our feet
alone which are twice as many as in
our spine. In hands and feet we have
more than half the bones compare to
our bodies. They are about seventy
percent mineral made of an inorganic
material called hydroxyapatite that's
combined with a flexible protein
called collagen, this keep away from
shattering. As a result, 20 pounds of

bones
in
the average
body can
withstand one ton of compression.
Where did bones come??

ORIGIN OF EXOSKELETON
AND ENDOSKELETON
The story goes back one
and a half billion years which is a
weird place because animals did
not even exist yet, but at that there
were moment violently shifting
tectonic plates, washing tons of
minerals into ancient oceans. The
minerals that one day become
skeletons. Early multicellular life
depended on the water and they are
skeletons less bodies, but then around
558 million years ago through
accident of evolution, two different
skeleton stories began. Life split in
protostomes and deuterostomes.
PROTOSTOME
In
protostome
branch,
strange creatures begin to develop the
first hard protective parts, the
precursors of exoskeletons. Newly
shielded organisms might have gotten
less predatory; they were better
protected from the ocean. In the game
of
natural
selection
early
exoskeletons got fancier with
crushing mouth parts, huge pincers

and full suits of armour. During this
period the earliest arthropods, the
group that includes modern insects
and crustaceans were developed.
DEUTEROSTOME
In that deuterostome branch,
squishy tadpole like creatures have
soft cartilage like back rods began to
form in order to provide scaffolding
for muscles and movement. Some
fishy creatures have cement like
armoured structures developed on
outside. This was a precursor of bone
and soon this hard formed the basis
for new structures like jaws, later this
mineral
armour
was
slowly
internalized, and those early
backbones became mineralized, these
became the key parts of the vertebrate
skeleton as we know it today.
SCIENCE BEHIND EXOSKELETON STRENGTH
Insects and crustaceans built
exoskeletons made from chains of
modified sugars called chitin. It is
molecularly similar as cellulose, they
find in plants but chitin is harder and
stable. If we zoom into a lobster shell
on the microscopic scale we see chitin
crystals arranged like stacks of
plywood
and
these
special
nanostructure arrangements, make
chitin exoskeletons incredibly tough

Fig. 1 Difference between endoskeleton and exoskeleton
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for their weight and that is why
insects are so strong. So if
exoskeletons are so strong then why
don not we have them? Every time a
lobster or cockroach is ready to size
up, they have to moult, shedding their
old skeleton and leaving them soft
and vulnerable for days or weeks
while they wait for their new outer
shell to harden. Meanwhile our
internal skeletons provide bigger
attachments for muscles than
exoskeletons, so our bones grow with
our muscles as we get bigger and
stronger. Bulkier vertebrates have
more massive bones, an elephant is
about 13% boned by weight and a rat
is 4% so that it's quick, it's pretty easy
to squish. Humans are about eight and
half percent, a compromise between

strength and mobility, if we had more
bone, we would not move as well.
Another problem is that a human
sized ant would suffocate. Insects do
not really have blood; they have very
limited circulatory systems that are
filled with a fluid called hemolymph
which is mostly full of metabolic stuff
and immune cells. Insects breathe
through tiny holes and their
exoskeletons to deliver oxygen
directly to their tissues through a
series of internal tubes. Having all our
muscles attached to outside means
that were strong but were not that
flexible.

small, a human-sized ant would be
very lethargic, very crumpled.
Remember that split that we talked
about earlier evolution, one branch
led to exoskeletons and the other
branch eventually led to vertebrate
and what's crazy to think about is that
we are this way of luck or chance. If
we played the story of evolution back
again from the beginning perhaps our
line will be built differently - which
means as we know now would be
very small at least we would have
armour, maybe some sweet wings and
even some horns, but and what would
ants look like.

CONCLUSION
Chitin exoskeleton is super
strong but only if the creature is

****
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Bacillus sp.
Bacillus sp. are gram-positive,
spore-forming, rod-shaped, motile
bacteria that are present in diverse
environmental conditions but mostly
in the soil. Their long-term survival in
different
harsh
conditions
is
attributed to the production of
endospores by the simple and rapid
development of different reliable
formulations . These species provide
protection to plants and fish against
microbial infections through diverse

mode
of
actions, e.g., through secretion of
antibiotics,
enzymes,
volatile
compounds,
etc.
The
use
of Bacillus as a BCA has also
reported to cut down the cost of
agriculture by suppressing the need
for fertilizers and pesticides.
Mechanism of Bacillus sp.
Bacillus spp. exhibit a
significant interaction with plant
roots and have both direct and
indirect positive effects on plant
growth and the reduction of both
biotic and abiotic stresses. Plant
growth is enhanced by the induction
of systemic resistance, antibiosis, and
competitive omission and other
mechanisms. The direct mechanism
includes
the
synthesis
of
many
secondary
metabolites,
hormones,
cell-wall-degrading
enzymes, and antioxidants that assist
the plant in its defense against
pathogen attack.
Mode of action of Bacillus sp.
B. subtilis is a gram-positive
bacterium that forms biofilms on inert
surfaces and

Bacillus spp. and plant pathogen inhibition

possesses
many
transcriptional
factors. Different strains of B.
subtilis synthesize a variety of
hydrolytic enzymes, including i.e.
cellulases, proteases, and β‐
glucanases. B. subtilis has the ability
to secrete antibiotics and hydrolytic
enzymes, it can modify its’
environment in a self-beneficial
manner and also produce resistant
endospores to sustain itself under
adverse conditions. The ability of B.
subtilis to exhibit biocontrol activity
is dependent upon three factors: host
vulnerability; pathogen virulence;
and the environment.

Bacillus sp. used for plant
disease control
Bacillus species are among
the most prominent bacterial
antagonists found to colonize plant
roots and soil. B. subtilis inhibited
mycelial growth of several soil borne
pathogens. Bacillus species protect
plants against pathogens by direct
antagonistic interactions between the
biocontrol agent and the pathogen, as
well as, by induction of host
resistance. It largely depends on a
wide variety of traits, such as the
production of structurally diverse
antibiotics, production of iron
chelators,
bacterial
phytohormones and the
solubilization of mineral
phosphates. Among the
various biocontrol agents
tested, B. subtilis strain G-1
was the most effective in
inhibiting the mycelial
growth of Soil borne
pathogens.
Bacillus
subtilis exhibit the ability to
act as biocontrol agents
against pathogenic fungi and
thus can be used to suppress
disease. Several mechanisms, both
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direct and indirect, are responsible for
their ability to control pathogenic
fungi. These include the production
of a wide array of antibiotic
compounds (lipopeptides), the ability
to form endospores, the ability to
form biofilms on root surfaces, and
the ability to induce host systemic
host resistance, and stimulate plant
growth.
Plant growth promotion and
defense action
B. subtilis is a species
of PGPR that are known to activate
plant host defense response (host
resistance) against pathogens. Host
cells undergo ultrastructural and
cytochemical changes in response to
a pathogen attack. B. subtilis is
known to activate induced systemic
resistance (ISR) in the hosts that they
occupy, which increases host
resistance to plant pathogens. The
activation of ISR by B. subtilis is
known to induce the synthesis of

jasmonic acid (JA), ethylene, and the
NPR1-regulatory gene in plants.
Chemical residues degradation and other uses
B. subtilis can reduce use of
synthetic pesticides and insecticides
in modern agriculture.
Chemical
fungicides
and
insecticides have a negative impact
on beneficial soil microbes present
that help to increase plant growth.
Thus, the use of beneficial bacteria,
such as. B. subtilis, could augment the
application of other microbial
pesticides as the use of chemical
pesticides are terminated. Bacillus
thuringiensis (Bt), and the use of Bt
toxin, provide a broad range of
insecticide control, Bt also inhibits
the growth of insect larvae and
increases plant growth. B. cereus, B.
amyloliquefaciens, and B. subtilis are
also used to control pests. PGPR,
such as B. subtilis administered
through the use of coated, aluminum,

gold, or silver nanoparticles, not only
increased plant growth but also
limited fungal growth in the
rhizosphere. Therefore, the concept
of nano-biofertilizers should be
considered. Encapsulated nanobiofertilizers have been reported to
deliver fertilizer to target cells, thus
dramatically reducing the amount of
fertilizer needed and preventing
pollution through runoff . Herbicides
such
as
pendimethalin
and
metalochlor, used in conjunction with
polymers, such as polystyrene
sulphonate
and
polyallyamine
hydrochloride, have also been used in
an encapsulated form for the
sustained release of active ingredient
to a specific place; thereby greatly
improving the efficiency and safety
of weed control.

******
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PNs are one of the most
effective biocontrol agents
for a variety of economically
important insect pests. Many surveys
have been undertaken around the
world to identify EPNs that could be
useful in the control of economically
important insect pests. The term
"entomopathogenic" was first used in
nematology nomenclature to describe
the
bacterial
symbionts
of
Steinernema and Heterorhabditis. It
is derived from the Greek words
“entomon”, which means insect, and
“pathogenic”, which means diseasecausing. Because of their mutualistic
relationship with bacteria, EPNs kill
their hosts in a very short amount of
time,
unlike
other
parasitic
nematodes. Operator and end-user
safety, absence of waiting periods,
minimization of the treated area by
monitoring
insect
populations,
minimum damage to natural enemies,
and
lack
of
environmental
contamination are only a few of the
advantages they have over chemical
pesticides. EPNs have sparked a rush
of scientific and commercial interest

due to advancements
in mass-production and formulation
technologies, the finding of multiple
effective isolates, and the desirability
of increased pesticide use.
Introduction
Entomopathogenic nematodes
(EPNs) are soil-dwelling, fatal insect
parasites that belong to the Phylum
Nematoda and have proven to be the
most effective biological control
agents for both soil and aboveground pests. Although they have
been
recognized
since
the
seventeenth century, it was not until
the 1930s that nematodes were given
substantial consideration for pest
control. These nematodes have the
great ability to kill the insect pests
within 24-48 hours. They are very
virulent, quickly killing their hosts
and may be easily cultivated in vivo
or in vitro. Due to their
diverse habitats, EPNs are biological
control agents for the next generation.
Furthermore, EPNs are simple to
apply because they can be mixed
practically with any chemical control
compound and are easily distributed
using standard equipment. The
bacteria carried by Steinernematidae
and Heterorhabditidae are both
members of the Enterobacteriaceae
family; the bacterium carried by
Steinernematidae is usually a species
of the genus Xenorhabdus, and the
bacterium
carried
by
Heterorhabditidae is usually a species
of Photorhabdus. The "infective
juvenile" (IJ), often known as the
"dauer" stage, is the third juvenile
stage of EPNs.
IJs of both
genera transfer their bacterial

symbionts into the insect host body as
fourth-stage juveniles and adults.
Septicemia is the primary cause of
death for the insects. Septicemia is
sometimes preceded by a bacterial
toxaemia. The Steinernematidae
family has two genera: Steinernema,
which has over 64 species, and
Neosteinernema, which has only one
species. Heterorhabditidae is made up
of one genus, Heterorhabditis, which
has 14 species.
Characteristics of Entomopathogenic nematodes










These are highly virulent and kill
hosts quickly.
EPNs are generally safe to
labourers , the crops, natural
enemies and pollinators.
These can be cultured easily in
vitro.
These are compatible with a
number of chemical pesticides.
These can be applied in
collaboration
with
other
biocontrol agents.
EPNs can be applied with
standard pesticide equipment.
These have high reproductive
potential and broad host range.

Life cycle
The life cycles of Steinernematids
and Heterorhabditids from these
families are very similar, with the
exception of the first generation.
Steinernema species are amphimictic,
which means they require the
presence of both males and females
for effective reproduction, whereas
Heterorhabditis
species
are
hermaphroditic and can reproduce
without the members of same species.
The lifecycle of EPNs includes an egg
stage, four juvenile stages, and an
adult stage. The life cycle of EPNs
begins with a third stage juvenile
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called as infective juvenile(IJs) or
“Dauer” stage that are non-feeding,
developmentally arrested stage and
have characters of both insect
parasitoids and predators. Its only
function is to seek out and infect new
hosts and to survive under
detrimental
conditions.
These
penetrates
through
natural
openings(mouth, anus and spiracles)
and then enter into the haemocoel.
IJs release cells of their symbiotic
bacteria into the haemocoel from
their intestines. The bacteria multiply
fast in the insect hemolymph,
providing sustenance to the nematode
and preventing additional intruders
from contaminating the host cadaver,
and the diseased host is usually killed
by bacterial toxins within 24–48
hours. After the death of the host,
nematodes continue to feed on the
host tissue, mature and reproduce.
The IJs develop to adults and
complete 2-3 generations depending
upon the availability of nutrients
within the insect cadaver. Under the
optimal conditions, it takes 3-7 days
for
Steinernematids
and
Heterorhabditids to complete one life
cycle inside a host from egg to egg.
Emergence of IJs from host requires
about 6-11 days for Steinernematids
and 12-14 days for Heterorhabditids.
The bacteria impart specific colour to
the cadaver, if Heterorhabditids kill
the insects, the cadaver turns red; if
Steinernematids kill the insects, the
cadaver turns brown or tan.
Life cycle of Entomopathogenic
nematode, Heterorhabditis spp.
Foraging strategies
EPNs have two main
foraging techniques: ambushers and
cruisers, and their foraging strategies
vary by species.
Steinernema carpocapsae is
an example of an ambusher, which

uses a low-energy strategy to wait for gram negative, facultative anaerobic,
mobile insects in the soil's upper rod-shaped and are present in a
layer. An ambusher searches by special pouch near anterior part of
standing on its tail so that most of its nematode intestine.
body is in the air, referred as Some recent examples of biological
nictation. These EPNs are effective control by EPN against various
against fast moving insect pests such insect-pests;
as cutworms, armyworms etc.
Cruisers,
such
as
Crop
Pest
EPN species
Steinernema
glaseri
and
Plutella
Steinernema
Cabbage
Heterorhabditis
bacterioxylostella
carpocapsae
phora, are highly active and
Listronotus Heterorhabditis
Carrot
generally
subterranean,
oregonensis bacteriophora
travelling substantial distances
Cydia
Steinernema
Apple
to find their host underneath
pomonella
carpocapsae
utilizing volatile cues and other
Steinernema
techniques. They are, however,
Comoritisal
carpocapsae,
Litchi
effective against white grubs
bicapilla
Steinernema
(Scarabid beetles), which are
feltiae
less mobile.
Steinernema
Maladera
feltiae,
Field
Mode of Action
insanabilis
Steinernema
crops
EPNs are nematodeglaseri
bacterium
complex.
Liriomyza
Steinernema
Lettuce
Nematodes relies on bacterium
huidobrensis
feltiae
for killing its insect host,
creating suitable environment for its
EPNs Formulations
development by producing antibiotics
The shelf life of many
that suppress competing secondary
microbes and breakdown of host nematode-based products varies
tissues into food source. Bacterium depending on the formulation, the
species,
and
the
requires nematode for protection nematode
from external environment and temperature. IJ is the only stage of the
inhibition of host’s antibacterial EPN life cycle that causes infection,
proteins. The bacterial symbionts are and it is morphologically and
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physiologically adapted to life
outside of the insect's body. As a
result, IJs are formulated as soon as
mass production is completed. The
EPN formulation refers to the
manufacture of a product from an
ingredient by the inclusion of specific
active (functional) and non-active
(inert) components. It is a process of
transforming living entities into a
product that can be applied by
practical methods or formulations.
Formulations
Alginate gel

Nematode species
Steinernema
carpocapsae

2. EPNs have a broad host range of
pest insects and able to seek or
ambush the host and kill the host
rapidly.
3. They are easy and relatively
inexpensive to culture.
4. EPNs can be used with
conventional
application
equipment.
5. Application of EPNs does not
require masks or other safety
equipment like chemicals.
Product
Microplant

S. carpocapsae

Biosafe

S. feltiae

Exhibit

Heterorhabditis
megidis

Nemasys-H

S. feltiae

Entonem

Water
dispersible

S. carpocapsae

Biosafe

Granules

S. carpocapsae

Biosafe -N

Clay

Advantages of EPNs
1. EPNs and bacterium associated
with them have proven to be safe
to warm blooded vertebrates,
including humans.

Company
Novartis,
Vienna
SDS Biotech,
Japan
Novartis,
Switzerland
Micro Bio, UK
Koppert BV,
Netherlands
Thermo
Trilogy,
Columbia
Thermo
Trilogy,
Columbia

Conclusion
and
future
prospective
EPNs, in particular, have
gained broad commercial attention as
excellent biocontrol agents of soil-

dwelling insect pests. The survival,
foraging behaviour and infectivity of
different nematode species and
strains differ, making them more or
less suited for specific insect pest
control programmes. Commercially,
entomopathogenic nematodes and
associated mutualistic bacteria are
employed to replace chemical
insecticides. Opportunities for their
development and implementation for
insect pest management should be
effectively utilized. Clearly, every
possibility to improve relevant EPN
research fields and use as
biopesticides should be embraced.
These
could
include
EPN
strain/species
improvement
by
reasonable and consistent EPN
sampling. Production, formulation
and application technologies should
all be improved further. The nonstability of beneficial features should
be investigated via Molecular
Handling of EPNs, preferably by
detecting chemical markers of
beneficial genes. Grower and
stakeholder awareness to spread
information about the conditions
under which the EPNs are a costeffective, value-added approach to
IPM should be prioritized.

*****
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NANOTECHNOLOGY
IN PLANT DISEASE
DETECTION
…?
Kalaimathi D.*
Dept. of plant pathology,
Annamalai University

Ayyandurai M.
Dept. of Plant Pathology
AC & RI, Madurai, TNAU

lant diseases are among the
major factors limiting crop
productivity. A first step
towards managing a plant
disease under greenhouse and field
conditions is to correctly identify the
pathogen. Current technologies, such
as quantitative polymerase chain
reaction (Q-PCR), require a relatively
large amount of target tissue and rely
on multiple assays to accurately
identify distinct plant pathogens. The
common disadvantage of the
traditional diagnostic methods is that
they are time consuming and lack
high
sensitivity.
Consequently,
developing low-cost methods to
improve the accuracy and rapidity of
plant pathogens diagnosis is needed.
Nanotechnology, nano particles and
quantum dots (QDs) have emerged as
essential tools for fast detection of a
particular biological marker with
extreme accuracy. Biosensor, QDs,
nanostructured platforms, nanoimaging and nanopore DNA
sequencing tools have the potential to
raise sensitivity, specificity and speed
of the pathogen detection, facilitate
high-throughput analysis, and to be
used for high-quality monitoring and
crop
protection.
Furthermore,
nanodiagnostic kit equipment can
easily and quickly detect potential

P

serious plant pathogens,
allowing experts to help
farmers
in
the
prevention of epidemic
diseases. The current
review deals with the application of
nanotechnology for quicker, more
cost-effective and precise diagnostic
procedures of plant diseases. Such an
accurate technology may help to
design a proper integrated disease
management system which may
modify crop environments to
adversely affect crop pathogens.
Detection of plant pathogens
Quantum dots (QDs)
QDs
are
semiconductor
nanoparticles that fluoresce when
stimulated by an excitation light
source. Furthermore, QDs are
inorganic fluorophores presenting
major advantages over traditional
organic fluorophores used as markers
on nucleic acids or proteins for visual
detection.
The
mycosynthesis
of
semiconductor nanomaterials was
first reported in unicellular yeast,
which were shown to be capable of
producing cadmium sulphide (CdS)
crystallites in response to a cadmium

salt stress. Different microbes have
also been used for the biosynthesis of
CdS; however, few studies have
focused on its luminescent properties.
Very luminescent CdSe QDs were
created
by the
fungus,
F.
oxysporum when incubated with a
mixture of CdCl2 and SeCl4 at room
temperature. A proficient mycomediated synthesis of highly
fluorescent
CdTe
QDs
was
accomplished
by
the
F.
oxysporum isolates when reacted with
a mixture of CdCl2 and TeCl2 at
ambient conditions. Description of
these
biosynthesized
CdTe
nanoparticles was performed by
transmission electron microscopy
(TEM) and selected-area electron
diffraction (SAED).
Nanosensors
Plant disease forecasting is a
management method used to forecast
the chances or severity of plant
diseases and to help farmers make
cost-effective
decisions
for
controlling
diseases.
Presently
research is being carried out by using
nanosensors to improve pathogen
detection methods in crop systems.
Many electronic companies have
been examining the use of electrical
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conducting polymers such as
polyaniline,
polythiophene
and
polypyrolle.
These polymers can also be
used to fabricate sensors that can
detect molecular signals with very
low intensity of spoilage and foodborne pathogens within minutes.
Such bio-analytical nanosensors were
utilized to detect and quantify minute
amounts of contaminants such as
viruses bacteria, fungi, toxins and
other bio-hazardous substances in the
agriculture and food systems. Nanosensors can be linked to a GPS for
real-time monitoring of disease and
distributed throughout the field to
monitor soil conditions and crop
health.
Nanobarcodes
A bio-barcoded DNA (b-DNA)
The bio-barcode assay is an
ultrasensitive
method
of
amplification and detection of
proteins or nucleic acids. DNA biobarcoded
tests
employ

oligonucleotidemodified
magnetic
gold
nanoparticles
(AuMNPs) for signal
amplification and for
simple separation of a
target protein from the
sample. The large bDNA-to-recognition
agent ratio affords a
means of substantial
signal amplification.
It is also promising by
allowing the quick detection of
numerous protein targets at lowattomolar concentrations and nucleic
acids at high-zeptomolar levels under
optimized conditions. The concept of
the bio-barcode assay is unique and
represents a potential alternative to
the PCR technique.
Conclusion
The
portable
diagnostic
equipment, nanoparticle-based, biobarcoded DNA sensor, and the QD
have potential applications in the
multiple detection of plant pathogens
and toxigenic fungi. To date, mobile
diagnostic
assays
have
been
developed to rapidly detect plant
disease and may be used to prevent
epidemics.
These
nano-based
diagnostic kits not only increase the
speed of pathogen detection but also
increase the accuracy of the
diagnosis.
Additionally, the combination
of nanotechnology with microfluidic
systems has been effectively applied

in molecular plant pathology and can
be adapted to detect specific
pathogens and toxins. A good
example is the micro-PCR where 40
cycles of PCR can be performed in
less than 6 minutes. In the near future,
nano-scale devices with novel
properties could be used to make
smart agricultural systems. For
instance, these nanodevices could be
used to identify plant health issues
before these become observable to
the grower. Such devices may be
capable of responding to special
situations, identifying the problem
and taking an appropriate disease
management action. In this way,
nanosmart devices will act as both a
protective and an early warning
system. During the next decade,
nanodevices, which can make
thousands of measurements speedily
and very cheaply, will become
available. Future prospects in plant
disease diagnostic will continue in
miniaturization of biochip technology
to
the
nanoscale
range.
Nanophytopathology can be applied
as a tool to understand plant–
pathogen interactions, providing new
methods for crop protection. Specific
nanodevices and DNA nanodevices
could enable accurate tracking,
detection and diagnosis of plant
pathogens in the early stages of plant
disease.

******
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Pseudobactin, Pyochelin, Pyoverdine
(soluble fluorescent pigment).

…?



Anam Khan
Ph.D Research Scholar
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SVPUA&T, Meerut

P

seudomonas bacteria is a
common gram negative, rod
shaped bacterium, belongs to
Pseudomonas genus. It has
multiple flagella and has an
extremely versatile metabolism and
can be found in soil and water. It is an
obligate aerobe, but certain strains are
capable of using nitrate instead of
oxygen as a final electron acceptor
during
cellular
respiration.
Pseudomonas fluorescens belong to
Plant
Growth
Promoting
Rhizobacteria (PGPR). It is an
important group of bacteria playing
major role in plant growth promotion,
induced
systemic
resistance,
biocontrol of plant pathogens.

Pseudomonas fluorescens as
biocontrol agent







They possess certain traits which
make them well suited as
biocontrol and growth promoting
agents.
They have the ability to grow
rapidly in vitro and can be mass
produced.
They rapidly utilize seed and root
exudates.
Colonize and multiply in the
rhizosphere and spermosphere





environments and in the
interior of the plants.
Produce a wide spectrum of
bioactive metabolites.
Adapt to environmental stress
It is inexpensive
Compete aggressively with other
microorganisms.

Mode of Action







Antibiotic Production
Siderophores Production
Induced Systemic Resistance
Competition
Hydrogen Cyanide Production
Plant
Growth
Promotion
Antibiotic Production

Antibiotic Production
It is very effective antibiotic
producer,
many
secondary
metabolites of this bacteria act as
antibiotics against plant pathogens. It
produces antifungal compounds
which are
fungistatic,
inhibiting spore germination and lysis
of fungal mycelia. Antibiotics
produced by bacteria are: Phenazine1-carboxylic acid (PCA), 2,4
Diacetylphloroglucinol
(DAPG),
Pyocinine, Pyrrolnitrin, Pyoluteorin,
Oomycin-A.

Induced Systemic Resistance
The P. fluorescence induced
systemic resistance in plants that is
phenotypically similar to systemically acquired resistance (SAR).
Induction of resistance by P.
fluorescence is mainly through the
production of phytoalexins, increased
lignifications, production of PR
proteins in the induced plants.
Phytoalexins
They are antimicrobial and
often
antioxidative
substances
synthesized by plants that accumulate
rapidly at areas of pathogen infection.
They are broad spectrum inhibitors
and are chemically diverse with
different types of characteristics of
particular plant species.
PR – Proteins
Pathogenesis related proteins,
produced in plants when pathogen
attack. Induced as part of systemic
acquired
resistance.
Infections
activate genes producing PR proteins.
Some proteins are anti-microbial
which attack molecules in the
bacterium or fungal cell wall. Others
may function as signals that spread
news of the infection to nearby cells.
Infections stimulate cross linking of
molecules in cell wall and deposition
of lignin, responses set up a local
barricade slows spread of pathogen to
other plant parts.

Competition
Siderophore Production
P. fluorescence prevent the
Siderophores are extracellular,
establishment of other microlow molecular weights compounds
organisms in rhizosphere through
with very high affinity for iron.
competition for favoured sites on
Siderophores limit availability of iron
roots and in the rhizosphere.
to
pathogens
and
ultimately
suppresses
their
growth. Hydrogen cyanide production
Siderophores
are:
Ferribactin,
HCN is representative of class
Ferrichrome,
Ferroxamine
B, of volatile inhibitors. P. fluorescence
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produces HCN which checks the
growth of phytopathogens.
Plant
Growth
Promotes
Antibiotic Production
P. fluorescence promotes plant
growth by production of auxins and
gibberellins and also by phosphate
solubilization.

pressure for 15
minutes. After the
broth has cooled
below the mother
culture
of
P.
fluorescens is added
to the king's B
medium in the
fermentor at the rate
of 3 lit for 40 lit of
the broth. Then it is
incubated in the fermentor for 2 days
with frequent mixing of the broth by
operating the stirrer. Then the broth
containing the bacterial growth is
collected in plastic buckets and used
for mixing with talc powder for

Isolation and Multiplication
It is collected from rhizosphere.
Serial dilution technique is followed.
King’s B media is used for culture of
Pseudomonas fluorescence. It can be
mass multiplied on King’s B broth.
Preparation of mother culture
Mother culture is prepared by
using the king's B medium
Peptone
:
K2HPO4
:
Mg S04
:
Glycerol
:
Distilled water :

20.0 g
1.5 g
1.5g
10 ml
1000 ml

The above broth is dispersed
into conical flasks and autoclaved at
15 Ibs pressure for 15 minutes and
cooled and inoculated with a loopful
of P. fluorescens and incubated for 2
days.
Mass multiplication
The king’s B medium is
prepared and poured into the
fermentor and sterilized at 15 Ibs

commercial formulation.









Trade Names
Sudo
Monas
Bioshield
TNAU Fp-7
Pseudon-F
Powerall
Ecomonas



Pathogens controlled by

P. fluorescence






Pythium species
Rhizoctonia solani
Erwina caratovora
Thielaviopsis basicola
Gaeumannomyces graminis var.
tritici
Conclusion
Keeping in view the severity of
plant diseases causing major loss to
food and money, biocontrol agents
like Pseudomonas fluorescens played
crucial role in the control of plant
diseases
through
various
mechanisms. Bacteria creates many
secondary
metabolites, which
enhance
the
availability
of
minerals,
nutrients, induce
plant
disease
resistance
and
improves
plant
health. Emphasis
must be given on
the use of bacterial
biocontrol agents
(antagonists) for
control of various
plant
diseases
rather than solely
dependant
on
harsh
chemical
fungicides which
causes loss of
microflora and microfauna of soil.
Biological control is an attractive
alternative to synthetic chemical
fungicides as it is environment
friendly and non-toxic to plants,
beneficial
microorganisms
and
humans.

*****

March, 2022/ Issue-23/Page | 58

Crops
Rice

Venkata Yaswanth Amara

Sorghum

M.Sc. (Ag) Plant Biochemistry
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Wheat

utstanding seed quality is a
number of criteria that cover
many
important
seed
attributes:
genetic
and
chemical composition, physical
condition, physiological germination
and vigor, size, and appearance and
presence of seed-borne pathogens,
purity and cultivar, weeds and crop
contaminants, and moisture content.

O

Mushroom reclamation at a
certain stage in the garage has been
studied in the context of an
assessment of the environmental
requirements and the degree of
deterioration at the first rate of seeds
intended for human and animal use.
Grains and various nuts are
considered sustainable. Various types
of adverse outcomes caused by
garage fungi on durable goods
include
reduced
germination,
discoloration, musty or bitter odors,
caking, dietary changes, and reduced
process First order processing. In
addition, mycotoxin contamination
by fungal pathogens is perhaps the
most serious adverse effect, resulting
in human and animal health risks.

Maize

Pathogens
Actinomucor repens,
Mucor geophilus,
Rhizopus oryzae
Actinomucor sp.,
Rhizopus sp.
Mucor sp., R. oryzae
Aspergillus sp.,
Penicillium sp.

Differences between field fungi and
storage fungi
Field fungi
Storage fungi
Invades the seeds Invades the seeds
either during
after harvest
development or
after maturity but
before harvest
Require high
Grow even at low
moisture (95%) moisture content
content for growth
and infection
Need atmospheric
Atmospheric
oxygen for their
oxygen is not
better growth
needed
Causes destructive No destructive
diseases
disease seed
responsible for
deterioration in
discoloration of storage, reduction
seeds, poor filling, in germination,
reduction in seed
discoloration,
size,
musty or sour
odors, caking,
nutritional
alterations, and
reduction in
processing quality
Not carried to next
Systemically
generation
carried to next
generation
Some fungi
Many fungi
produce toxins
produce toxins

B) Discoloration
Abnormalities
Crop

Rice

Pavan J. S.*
M.Sc. (Ag) Entomology
BACA, Anand agriculture
university, Anand Gujarat

Examples of storage fungi

Soybean

…?

Effects of Storage Fungi on Seeds
A) Effect on Seed Germination

The degree of germ reduction is
affected by humidity, temperature
and storage time, long-term storage
allows seed embryos to preferentially
penetrate, resulting in a significant or
even complete loss of germination.
Fungal overgrowth can rapidly
reduce seed viability. Safflower seed
germination
was
significantly
reduced as moisture content and
storage time increased when infected
with Penicillium chrysogenum.

Peanut and cereal
grains

PATHOGENS

of

Pathogen

Seeds

and

Changes

Drechslera
oryzae,
Curvularia
lunata
Cladosporium
cladosporioides

Seed
discoloration;
reduction in
germinability
Discoloration
of seeds;
Losses
in
quality and
nutrient
status
Aspergillus spp. Invade
the
embryos and
grow
profusely on
the
seed
surface and
pods

Figure 1. Discoloration of rice and
wheat due to fungi
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C) Lipid degradation
Lipids in seeds used as
energy
reserves
during
seed
germination. They may be degraded
endogenously and also through
pathogen activity, by both oxidation
and
hydrolysis,
involving
lipoxygenases and lipases.

Management Practices to Minimize
Damage from Stored Grain Fungi

Conclusion
Minimizing
post-harvest
losses is a very effective way to
reduce production area and thereby
increase food production efficiency.
By avoiding post-harvest losses,
household metal silos are also
becoming an important tool for
improving food security, especially
for smallholders in developing
countries.

Peanut

Rice

Soybean

Soybean

Safflower

Preharvest Control
The first step in ensuring a safe
final product is pre-harvest control
prevention.
Some
seeds
are
contaminated with mycotoxins in the
fields. When infections occur
Crop
Pathogen
Changes
in the field, such as wheat,
Penicillium
Increase in free fatty barley, and corn, fungal
chrysogenum acid, storage at 10°C pathogens (Fusarium spp.)
Progress during the postAspergillus
Increase in free
flavus and A. fatty acid contents at harvest stage and during
storage. Without exception,
niger
25°C
such
as
Diaporthe
Higher oil and free mycotoxins
fumonisin
B1
are
produced
phaseolorum
fatty acid contents
before harvest. Aflatoxins
var. sojae
can be produced both preharvest and post-harvest.
Biochemical changes due to storage
Drying the seeds to safe water activity
fungal infection
levels is one of the most
Crop
Pathogen
Biochemical
effective means available. By
Changes
reducing the water content of
F. solani
Turbid, rancid,
corn to 14% and peanuts to
high in free fatty
9.5% at 20 ° C, the growth of
acids
Aspergillus flavus can be
Phomopsis
Unmarketable
reduced (Wareing, 1999).
sojae,
Insect invasion of seeds leads
Cercospora
Low oil and
to higher levels of damaged
kikuchi
increase protein
grains and promotes higher
content
development of A. flavus and
A.
Decrease in CHO A. parasiticus. Therefore, by
padwickii
controlling the invasion of
A. flavus,
Increase crude fat insects, it is possible to
A. niger
content, Reduce
suppress the growth of
starch content
Aspergillus spp. To prevent.
Penicillium Reduce oil content And the production of
aflatoxin.
citrinum,
A. niger, A.
Postharvest Control
tamari
Factors such as currency,
A. flavus
Reduce oil content
cleaning and drying to
maintain safe moisture levels
are important at the time of
harvest. Plants grown in the
A. flavus,
Oil emit a rancid
field for a long time have high
A.
odour
levels of mycotoxins, so they
alternata
need to be harvested at the
right time and properly dried.

Biological methods for mycotoxin
detoxification have been studied.
Lopez Garcia and Park (1998)
reported the ability to degrade
aflatoxin using specific fungi that
produce peroxidase. Among the
various chemicals that have been
studied for their ability to inactivate
and reduce the risk of mycotoxin
contamination, ammonia treatment
has proven to be the most effective.
Aflatoxin contamination of maize,
groundnut and cotton can be
significantly reduced by ammonia
treatment. Due to the unpredictable
and heterogeneous nature of
mycotoxin
production
and
contamination, 100% mycotoxin
formation in all food systems may not
be achieved.

Safflower

Sunflower

Sesame

*****
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Methods
Real time PCR instrument
consists of two main components Thermal cycler (PCR machine).
 Optical module (to detect
fluorescence in tubes during the
run).
Thermal cycler

eal time PCR (or) Quantitative Real
Time PCR is a major development
of PCR technology that
enables reliable detection
and
measurement
of
products generated during
each cycle of PCR process (i.e.) in
real-time.

R

Principle
Instead of looking at bands on a
gel in conventional PCR at the end of
the reaction, the process is monitored
in “real-time”. Quantification of
amplified product is obtained using
fluorescent probes and specialized
machines that measure fluorescence.

 Denaturation
 Annealing and
 Extention
Optical module
This component measures
the fluorescence intensity in the
tubes.
Three methods for detecting
dna amplicon
 TaqMan probes
 Molecular beacons and
 Using SYBR Green

TaqMan probes
An oligonucleotide probe
sequence of 25-30 nucleotides. The
TaqMan probe is degraded by the 5–
3′ exonuclease activity of the Taq
polymerase as it extends the primer
during each PCR amplification cycle
and the fluorescent chromophore is
released. Amount of fluorescence amount of PCR product generated.
Molecular beacons
Molecular
beacons
are
fluorescent oligonucleotide probes stem-loop
folding.
They
are
complementarity
nucleotide
sequences that are complementary to
the target amplicon.
SYBR Green
SYBR green is a dsDNA
binding dye that intercalates
nonspecifically into dsDNA. SYBR
green molecules incorporated into the
DNA. Increase in incorporation increase in fluorescence
Quantification of result
Exponential phase of PCR amount of PCR product is
proportional to the amount of
starting template that was initially
added. The commonly used method
is called the cycle threshold method
(Ct method)
Advantages
It is a more contained system
and
less
prone
to
cross
contamination. Less labour is
required. It is more user friendly. It
provides data useful for selecting
primers.

March, 2022/ Issue-23/Page | 61

March, 2022/ Issue-23/Page | 62

PHOSPHINE RESISTANCE IN
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ndia produces about 82 million
tonnes of rice. 67 million tonnes
of wheat. 9 million tonnes of
maize and about 23 million
tonnes of millets and other coarse
grains. The grains are handled.
transported and stored in gunny
sacks. About 70% of the whole
production is reported to retained by
the farmers for consumption, seed
purposes and purchasable afterward.
The remaining 30% goes to the
central pool which is maintained for
public distribution and for export,
The Food Corporation of India, the
Central Warehousing Corporation.
State Warehousing Corporation and
State Civil Supplies Corporations are
involved within the storage of food
grains in India. Grain bags are
stacked, 150 tonnes per stack, 12
stacks in an exceedingly unit and
three units each in conventional
masonry godowns. About 5% of the
central pool is stored in metal or
concrete silos located during a few
centres. Average storage loss in
central storages thanks to insect
infestation has been reported to be
about 3%. The foremost grain pests
include the red flour beetle Tribolium
castaneum, the lesser grain borer
Rhyzopertha daminica and also the
rice weevil Sitophilus oryzae among
beetles and the tropical warehouse

I

moth, Ephestia cauttella among moth
pests .
Phosphine an ideal fumigant
Rarely has there been a
fumigant gas with such ideal
properties that it’s remained in use for
pretty much half a century. This
certainly applies to phosphine, which
is one amongst the foremost widely
used fumigants within the world.
Food-grains and other commodities
are stored globally as a part of food
security until the following harvest. A
necessary component of their safe
storage is that the management of
insects and other pests, that fumigant
gases are heavily relied upon in many
countries. Phosphine is especially
fitted to use within the tropics, where
a 5–7 day exposure at a good
concentration provides complete
control of all insect pests. In
temperate regions, longer exposures
(up to three weeks) could also be
required to realize similar effects.
The following features make
phosphine an ideal fumigant
 Effective against all respiring
pest species.
 Does not leave toxic residues in
treated communities.
 Does not harm viability of seeds.
 Generated in place from solid
metal phosphide products, on
exposure to moist air.
 Rapid diffusion in air means a
recirculation system is not
required
during
normal
fumigations.
The ease of application and
residue-safe nature made phosphine a
well-liked choice which replaced
virtually all other residue-producing
fumigants over the years. Methyl
bromide, which has been the sole
other alternative as yet is additionally

due for a terminate under the
Montreal Protocol because of effects
on the ozone layer. It seems likely
that phosphine will soon be the sole
major fumigant available for safe
disinfestations
of
stored
commodities. The longer term
availability and efficacy of phosphine
is very important for many
developing countries, specifically
where the mode of storage is in bags,
which can only be feasibly treated
with fumigant gases.
Phosphine fumigation should
be carried out under the
following conditions
 Trained staff to hold out
fumigations.
 Acceptable standard of gastightness of the realm under
fumigation.
 Appropriately-timed application
of
optimal
doses
of
phosphine,and maintenance of
the
exposure over a minimum
required length of your time.
 Monitoring of gas concentrations
at regular intervals to ensure
maintenance of effective levels.
Development of phosphine
resistance
Ironically, the favored use of
phosphine also led to its misuse over
the years. The residue-safe nature of
phosphine demands that fumigations
are administered effectively. The
absence of residual toxicity implies
that any surviving insects from an
inadequate fumigation can re-infest
commodities, negating the full
operation
and
necessitating
refumigations. An indispensable fue
effective use of any fumigant gas is
‘gastightness’of the fumigated space,
but in this is often ignored. Lack of
trained
staff
and
inadequate
management in many tropical regions
has led to repeated fumigations in
leaky structures, where phosphine gas
was rapidly lost during treatments.
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stage the aim is to show the damage
caused by the pests to the grain and its
influence on the image of the
company in selling or exporting grain
with pests.
2. Knowledge of the stored
grain unit
The inspection of the storage unit
should include all its aspects, such as
the reception point, silos, elevators,
grain-moving
equipment
and
vehicles, cleaning machines, grain
expedition etc in order to enable the
establishment of cleaning and control
strategies against the pests.

This practice, over the years,
contributed to selection of resistant
insect populations. Since first
detection within the 1970 the world
scale and spread of phosphine
resistance has been phenomenal,
which in part is due to trade in
commodities and poor quarantine
measures in some countries.
Phosphine resistance is now known to
be present in at least 11 species of
stored-product insects in 45 countries
and also the list is growing. In some
parts of the global (especially Asia
and Africa), insect populations with
very high levels of resistance are
pointing to the likelihood of future
control failures. In the UK, where
phosphine usage forms only a minor
part of the total commodity treatment
a survey of grain stores and animal
feed mills has revealed evidence of
phosphine resistance in three species
of grain beetles An example of the
employment of phosphine fumigation
in an exceedingly developing country
is made public within the following
article by Dr. Rajendran of the
Central Food Technological Research
Institute in India; it illustrates some of
the problems which can lead to the
spread of phosphine resistance.

The IPM strategies
The Integrated Pest Management
(IPM) of stored grain should be
carried out as much as is feasible to
preserve the grain commodities. The
main aim of IPM in stored grain is to
prevent the grain from the damage
caused by the pests that normally
infest the storage silos with the best
strategies to avoid the development of
pest resistance to the pesticides. As
the main problem in controlling pests
in stored grain is the resistance to
pesticides, strategies should be taken
to avoid it or at least postpone
resistance. In accordance with this
aim, an IPM "Stored Grain Program"
was started in 1999 by Embrapa
Wheat, for which the basic rules were
published in Lorini (2000) as
described below:
1. Changing the behaviour of
the storage personnel
This is the most important phase
and the beginning of the IPM, where
everyone involved with the stored
grain unit must be introduced to, and
trained in IPM. This involves the
grain operators as well as the head
manager of the company. At this

3.
Cleanliness
of
the
equipment and premise
The importance of the cleanliness
of the equipment and premises used
for storing, cleaning and moving the
grain as well as that of the vehicles
used for transportation, has been
known for a long time.
4. Pest identification
The correct identification of grain
storage pests will help in the efficacy
of the best choice of the insecticide to
be used. Each insecticide doesn't
control all the species and the right
choice of the insecticide will result in
an efficiency of the control treatment.
As an example, the pyrethroids
perform extremely well in the control
of R. dominica, but not in the contraI
of S. oryzae and S. zeamais.
Conversely, to control the last two
species
an
organophosphate
insecticide is needed despite' the fact
that it does not give good control
against R. dominica.
5. Potential pest damage
Each species of stored grain pest
has a different potential for causing
damage in grain silos. This depends
on several factors but the knowledge
of a particular pest is very important
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in determining the potential losses in
grain stored over a specific period of
storage. This must be understood in
order to avoid problems of pests at the
moment when the grain is sold.
6. Insecticide protection
After having been dried and
cleaned, the grain is stored and can be
protected with insecticides that
prevent later infestations. The perfect
mixture of the insecticide sprayed on
grain during the loading process into
the silos is very important. These
remain for about four to six months
thereby protecting the grain from the
pests. They can be regarded as an

"insurance" in the grain bulk.
Fumigation: this is used when grain is
infested by pests and needs to be
fumigated with phosphine. Exposure
should be for at least five days. The
silos should be perfectly sealed in
order to avoid gas leakage and failure
of fumigation. This treatment kills all
the species of the pests in all their
stages, namely - eggs, larvae, pupae
and adults.
7. Monitoring the grain
Storing grain requires a
continuous process of sampling and
monitoring the grain and the pests
that can infest the storage facilities. A

sampling procedure should be taken
weekly in a stored grain unit.
Whatever the type of pest trap used it
should detect the first individual pests
coming into the storage facilities to
start a new colonization. Also, the
temperature and grain humidity
should be monitored in order to help
taking decisions about pest control
strategies. It is known that a reduction
in temperature and humidity affects
the development rate of insects by
reducing the number of generations
per year and the number of insects in
each generation.
*****
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dopt following code of
practice at different stage
for management of insect
pests of stored grain.
Harvesting and threshing
stage
Harvesting
The time of harvesting is
determined by the degree of maturity.
With cereals and pulses, a distinction
should be made between maturity of
stalks (straw), ears or seedpods and
seeds, for all that affects successive
operations, particularly storage and
preservation.
Pre-harvest drying, mainly for
cereals and pulses.
Extended pre-harvest field
drying ensures good preservation but
also heightens the risk of loss due to
attack (birds, rodents, insects) and
moulds encouraged by weather
conditions, not to mention theft. On
the other hand, harvesting before
maturity entails the risk of loss
through moulds and the decay of
some of the seeds.
Post-harvest drying
The length of time needed for
full drying of ears and grains depends

considerably on weather and
atmospheric conditions. In structures
for lengthy drying such as cribs, or
even unroofed threshing floors or
terraces, the harvest is exposed to
wandering livestock and the
depredations of birds, rodents or
small ruminants. On the other hand, if
grain is not dry enough, it is
vulnerable to mould and can rot
during storage.
Threshing
If a harvest is threshed before it
is dry enough, this operation will
most probably be incomplete.
Furthermore, if grain is threshed
when it is too damp and then
immediately heaped up or stored (in a
granary or bags), it will be much more
susceptible to attack from microorganisms,
thus
limiting
its
preservation.
Adopt following code of
practice:
 Harvest fully mature crop.
 Use only properly cleaned and
disinfested
equipment
for
harvesting operations.
 Use moisture, insect and rodent
free threshing yards located away
from stores and godowns.

Disinfest the threshing yards
with recommended pesticides
 Deltamethrin 2.5WP 40g/litre.
 Malathion 50 EC 10ml/litre.
 Pirimiphos methyl 50 EC 10ml/litre
Spray solution
 Smooth surface 3-5 litre/100m2
area.
 Polythene surface 3-5 litre/100m2
area.
 Rough surface 6-8 litre/100m2
area.
 Jute Bag 8-10 litre/100m2 area.
Preparation
storage

of

grains

for

Clean the grain. If some grains
are broken during threshing, screen
them out from healthy ones. Dry the
grains properly under sun or in
mechanical dryers to bring its
moisture content at safe level. Before
filling the grain in the storage
receptacles, cool it to room
temperature and fill immediately after
it. To protect the seed from insect
infestation it may be treated with
deltamethrin 2.5 WP at the rate of
40mg/kg seed. If the seed is not
treated with insecticide and any
infestation is noticed, fumigate the
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seed with aluminium phosphide just
after filling the grain.
Selection and preparation of
storage structure/ premises
Never store the grain in bed
room. The select only moisture proof,
rodent proof, insect proof scientific
storage structure which could be
made reasonably airtight. Maintain
perfect store hygiene as it is pre
requisite for successful storage and
effectiveness
of
all
ongoing
measures. Always ensure that there is
no entry of water inside the structure.
The remove all domestic articles from
storage structure/premise; plaster the
cracks and crevice’s if any. If rat
burrows are there, seal them with
broken glass pieces, stone, concrete
and cement. Fix the wire mesh on
ventilators or windows to check entry
of birds. Clean the storage structure/
premise thoroughly and white wash
it. Disinfest the storage structure
/premises before keeping the grain by
spraying.

 Deltamethrin 2.5 WP solution.
 In case of bag storage, always stack
bags on wooden or LPDE poly
pellets which are at least 10cm
high.
 Arrange the bag in 3 or 5 units with
ears of bags pointing inwards.
 The size of stack should not exceed
4 and 3 meter high in case of jute
and plastic bag respectively.
 Leave a space of at least 1 meter
between stacks or stack and wall
and 1.5 meter between stack and
roof.
Selection and preparation of
storage structure
Storage of grains
After filling the grain, never
keep the structure open for longer
period as it will facilitate infestation
and entry of moisture. Inspect the
grain from time to time and adopt
counter
measures
as
per
requirements. As the chances of
insect infestation and deterioration
due to moisture are very high during

rainy season, special attention is
needed during this period. If there is
any infestation or entry of water and
increase in moisture in grain it
should be checked immediately. If
any stored grain insect or any other
sign of infestation is noticed during
storage period, fumigate the grain
immediately.
In
fumigation
phosphine is used under airtight
condition to kill the insects.
Aluminium phosphide (ALP) can
be used on all type of grain, but only
under technical supervision. It is
recommended only when relative
humidity is above 30 per cent and
storage structure is completely
airtight. It should never be used in
living room. under normal condition
exposure period of 5 days is
sufficient. With a relative humidity of
below 60% up to 6 days and more. In
case of resistance: at least 3 days
more in each case. Fumigation is
ineffective if the relative humidity is
below 30%. When mites are present,
a minimum exposure period of 10
days is required.
 ALP 56% 3g tablet 1-2 tablet per
tonne or 150 g/100 m3 (Grain
fumigation).
 ALP 56% 3g tablet 150g/1000m3
(Empty godown and shed).
 ALP15% 12g tablet 1 tablet per ton
or 600g / 100 m3 (Grain
fumigation).
 ALP 56% (F) 10g bag 1 bag /5 qtl
grain (Grain fumigation).
 ALP 56% (F) 34g bag 1 bag /15 qtl
grain (Grain fumigation).

*****
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ericulture is a high priority
sector for resource allocation
in developing countries as an
agro-based industry. After
China, India has emerged as the
world’s second largest producer of
raw silk, accounting 19% to total
global production. Mulberry (Morus
alba L.), which attributes to the genus
Morus and the family Moraceae, is
widely distributed in various climatic
regions. It is a perennial woody plant
of considerable economic importance
due to its foliage, which serves as
primary food for mulberry silkworms
(Bombyx mori). About 1100 Kg of
mulberry leaves are required for
rearing 100 layings of hybrid eggs.
Diseases have an impact on
productivity as well as leaf quality,
cocoon quality and silk production.
Fungal diseases are frequent and
mostly affect crop production in
fields. Powdery mildew fungi
represent one of the most widely
distributed and destructive groups of
plant pathogens worldwide. First
reported in the eastern Mediterranean
region of Turkey. It reduces leaf yield
up to 20%.

Management of powdery
mildew is mainly relying on regular
fungicide application, but this
chemical control has raised the high
cost, causing fungicide resistance and
residual effects on environment and
human. Therefore, as an alternative
control method, biological control by
arthropods or microbes has been
considered;
mycolytic
microorganisms.
SYMPTOMS
Stage- 1
 Initially white powdery patches on
lower surface of mulberry leaves.
These patches later spread and
cover entire lower surface of the
leaves.
 The corresponding portions of
white powdery patches on the
other side (upper surface) of
leaves develop chlorotic lesions.
 On severity of disease, white
powdery patches turn to brownishblack in colour; leaves become
yellow, coarse and less nutritive.
Stage- 2
Infection on young leaves also
causes curling, crinkling, reduction in
leaf width and longitudinal folding.
Stage- 3
 The disease slows down the
oxidation process and reduces the
production of carbohydrates and
nitrogenous matter.
 The diseased leaves have less
moisture and higher starch and
cellulose as compared to healthy
leaves.

The severity of powdery
mildew disease was graded as
follows:
No infection (NI) = No visible disease
symptoms.
Mild infection (MI) = Pustules small
in size few in number.
Moderate infection (MOI) = Many
pustules, larger in size and tending to
coalesce.
Severe infection (SI) = Many big
pustules, and covering almost the
entire leaf area.
EPIDEMOLOGY
The disease is air-borne and
prevalent during rainy (September,
October) and winter (December)
season, and is favoured by cool,
shady and moist environment.
FACTORS RESPONSIBLE FOR
SPREADING OF THE DISEASE
 Spread of fungal spores (conidia)
through wind currents.
 Congenial temperature (24 - 28º
C) and high humidity (75-80 %).
MANAGEMENT
Biocontrol Measures
 Mycophagous ladybird beetle,
Illeis koebelei belongs to the
sub-family Coccinellinae, family
Coccinellidae and Order
Coleoptera. They are the
potentially attractive agents for
the biological control of
powdery mildew.
 These beetles fed on conidia and
mycelia of Phyllactinia corylea.
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White powdery patches on lower
surface of mulberry leaves



The major diet of these
ladybeetles is powdery mildew,
and their alternative foods were
known for several species, for
instance sooty mold or pollen.

Chlorotic lesions



However, there is a little study
about Illeis koebelei in spite of
arising interest as the solution of
biological control of powdery
mildew disease.

White powdery patches turn
to brownish-black in colour



There is 100% reduction in
conidial density in powdery
mildew infected leaf surface fed
upon by the beetles.
*****
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olbachia is a gramnegative bacteria which
infects
insects
and
nematodes. It is a world’s
most common reproductive parasite
reported. Wolbachia is first identified
in Common house mosquito by
Marshall Hertig and Simeon Burt
Wolbach in the year 1924. Wolbachia
is having complex interaction with
hosts. The interactions is both
symbiotic and parasitic. 70% of insect
species act as potential host for
Wolbachia, in which 16% of insect
species is having symbiotic relation
with Wolbachia, and so they cannot
survive or reproduce without its
association. Wolbachia is mostly
associated with reproductive organs
of arthropods and in some insects
they survive whole in insect’s body.
Role in arthropods
Insects need Wolbachia for
development, survival, reproduction
etc. which is symbiotic relationship.
In some insects Wolbachia affect the
survival and reproduction, which is
their harmful effects on insects. Some
insects will not harbor Wolbachia and
have either of these effects. For
example,
Red
palm
weevil,

Rhynchophorus ferrugineus is
not harboring Wolbachia in it.
Effects in insects
Wolbachia behaves more like a
reproductive parasite by inducing:
 Feminization of genetic males,
 Parthenogenesis,
 Male-killing, and
 Cytoplasmic
incompatibility
(CI).
Feminization
Feminization effect of
Wolbachia causes conversion of
infected genetic males to functional
females. Wolbachia arrests male
hormone production and that leads to
severe shortage of males in insect
population. Example: Pill bugs,
Ostrinia scapularis (moth).
Parthenogenesis
Normally unfertilized eggs
produce males whereas fertilized
eggs produce females. But in
Wolbachia infected population both
fertilized and unfertilized eggs
produces female alone. This
situation causes scarcity of males.
Parthenogenesis
increases
reproductive potential in female
wasps,
which
increases
parasitisation and suppress pest
population effectively.
Male killing
Here Wolbachia infected
Male eggs will be killed and those
eggs will not hatch. Examples: lady
bird beetle, some butterflies.
Cytoplasmic incompatibility
Cytoplasmic incompatibility leads to
the inability of an infected sperm to
fertilize the uninfected egg, results in
death of embryos. Example:
Wolbachia induces cytoplasmic
incompatibility in Spodoptera litura.

*****
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n last 3-4 years Pink bollworm is
creating havoc
in cotton
cultivation. It has developed
resistance against Bt. One reason
may
be
indiscriminate
and
unjudicious use of pesticides and
non-cultivation of refugia. Also,
farmers are not using proper doses of
insecticides. If these practices lasts,
management of the pest will become
difficult. If timely action and proper
management practices are followed,
this pest can be managed below ETL.
Cultural practices
Sowing of early and short
duration recommended varieties of Bt
cotton. To avoid the development of
resistance in bollworm against the Bt
gene, grow refugia seeds also (non-Bt
cotton). If timely sowing (15 April to
15 May) is done it will help in escape
of late season attack of Pink
bollworm. Terminate the crop as
early as economically feasible. For
this purpose give last irrigation by
end of September. It would reduce
bollworm damage and its carryover.
Relay cropping of wheat in the
standing cotton fields must be
discouraged. Cotton sticks must be

uprooted immediately from the fields
where wheat was sown in the
standing cotton crop.
Extensive monitoring for pink
bollworm in the cotton fields grown
near the ginneries and last year left
over heap of cotton fields grown near
the ginneries and last year left over
heap of cotton sticks around the
villages.
Monitoring of Pink bollworm
moth emergence
For monitoring of pink bollworm
moth emergence pheromone traps @
2 per acre should be installed during
the season in the cotton fields. Place
it atleast 15cm above the crop canopy.
Replace the lure after 15 days
intervals regularly.
Monitoring of fruiting bodies
damage especially the rosette flowers
during the crop season at weekly
intervals should be done. However,
distructive green boll sampling
should also be done starting from 70
days onwards at weekly intervals for
PBW infestation.
Management of cotton sticks
after harvest to reduce the
carryover in fields
Animals should be allowed to
feed on leftover bolls immediately
after the final picking. It will also help
in reducing the carryover of
diapausing larvae. After the final
picking, PBW infested cotton field
should be shredded with the help of
shredder to kill the larvae. The sticks

should be stacked vertically away
from the field area where maximum
sunlight can penetrate in the sticks.
These sticks should be used for fuel
purpose by the end of February. Also
before stacking the sticks should be
beaten up on the ground to dislodge
the unopened bolls that may be
harbouring the larvae of pink
bollworm. These unopened bolls
should be destroyed.
Chemical control
Strictly follow ETL. Spray
insecticides when Pink bollworm
incidence of 5% rosette flowers or
green boll damage observed. From
60-120 days of crop if 5% damage of
flowers or green boll damage is
observed then spray Profenophos 50
EC 500ml or 250 g thiodicarb 75WP
per acre. After 120 days to 150 days
old crop spray 200 ml of
cypermethrin 10 EC. Don’t mix
insecticides. The same insecticides
should not be sprayed repeatedly.
Spray proper dosed of insecticides.

******
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griculture is the major
occupation of most of the
people in India and majority
of them are directly or
indirectly associated with agriculture
and allied sectors for their livelihood.
The Indian agriculture is growing
rapidly and
different
inputs/
components essential for the growth
of this sector need to be utilized
judiciously. Soil is one of the
important components that serve as a
source of essential nutrients for the
growth and development of plants.
Maintaining soil health is paramount
not only for productivity and
profitability but sustainability of
degraded environment. Balanced use
of different components of soil
(minerals, organic matter, water and
air) is important for the growth of
plants. Human interactions and
activities has down-graded this vital
component that sustains plants,
animals and humans. Non-judicious
use of pesticides and inorganic
fertilizers has affected soil health and
has affected badly. It has direct
impact on the growth of different
types of crops, hence the production

and quality of major crops
grown in India. So it is important to
manage and maintain the soil health
for sustainable cultivation of crops.
In the past farmers who are the
true warriors of this country, grow
different types of the crops at their
fields. Farmers use excessive and
imbalanced fertilizers at their farms,
resulted in environmental pollution,
health
hazards,
soil
health
deterioration and un-necessary rise in
input costs. As per the data available
from Fig. 1, it is evident that
nitrogenous fertilizer was used
excessively resulted in degradation of
both soil and water bodies, as only 3540% of applied urea is utilized by the
plants, and the remaining is leached
out. Similarly more nitrogen and
phosphorus fertilizers were utilized
against the recommended dosage as
shown in Fig. 2.
It must be noted that the
balanced fertilizer application is
recommended to the farmers, which is
more profitable in the long runreduce
input
costs,
enhance
production and maintain the soil
health constantly. However in
practice
the
consumption
of
nitrogenous fertilizers are far more
than that of other fertilizers, because
its effect on crop growth is more
visible and obvious in the eyes of
farmers and its visible impact
facilitates its diffusion and adoption in
the social system. However, this
practice has long lasting negative
impact on the soil health, crop
production thereby livelihood of the
farmers.
To ensure the health of the soil
and to maintain balanced nutrients,

besides preventing depletion of
various
components
of
soil,
Government of India has introduced a
scheme called the “Soil Health Card
Scheme”, which is an innovative
approach that helps the farmers to
assess the current status of fertility
level of soil. The scheme was
launched on 19th of February 2015 at
Suratgarh Rajasthan, promoted by
Department of Agriculture and Cooperation under the Ministry of
Agriculture and Farmers Welfare. A
Soil health card is a printed report that
contains the status of the soil of
farmer’s landholdings on the basis of
12 separate parameters viz. macronutrients (N, P, K), micro-nutrients
(Zn, Cu, Fe, Bo, Mn), secondary
nutrients (S), and physical parameters
(pH, EC, OC). Besides it contains
recommendations for different types
and quantities of fertilizers and
required soil amendments for the
farmer’s farm in order to enhance
production and ensure maximum
returns. To create awareness about the
benefits of the scheme among the
farming community, a soil health card
day is being observed every year on
19th January and this year (2021)
marks the sixth year of its launch.
CURRENT STATUS
Initially the government was
planning to issue the cards to 14 crore
Indian farmers. In the first phase i.e
cycle-I (2015-17) large number of soil
health cards (10.74 crore) were
generated and distributed among the
farmers, who have registered for soil
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testing of their land holdings and in
second phase i.e Cycle-II (2017-19)
11.97 crore of cards have been
distributed to farmers across the
country. Similarly, in Model Village
Programme (2019-20) a total of 11.64
lakh soil health cards were distributed
to the farmers (DoAFW, GoI).
Fig. 1 Graph showing the
consumption of different types of
fertilizers (million tonnes) in India. It
clearly shows that in 1956 the only
fertilizer used was nitrogen (0.1
million ton). Among all the fertilizers,
nitrogen was consumed injudiciously
and unwisely.
Fig 2 showing the NPK ratio
followed by the farmers in India since
1956, the graph clearly shows that
initially farmers use more of nitrogen
(ten times more than potassium) than
other fertilizers. It is worth
mentioning that in year 2015, the

NPK utilised by the farmers was in the
ratio of 6.7: 2.4: 1 against 4:2:1
Benefits of SHC
By the adoption of Soil health
cards and the recommendations
followed by the farmers, it was
reported that the consumption of
fertilizers was reduced; besides
farmers use other micronutrients,
FYM (Farm Yard Manure) and
gypsum in their farms. As per the
study conducted by the National
Productivity Council (NPC) it was
reported that adoption of Soil Health
Card scheme has declined the
chemical fertilizer consumption upto
10% and the productivity of crops was
enhanced by 5-6%. The net income of
farmers grew between 30% and 40%
and it is worth mentioning that the net
returns increased by 22% in soybean,
11% in paddy, and 16% in cotton and

 Farmers in rural areas do not have
knowledge about the scheme;
agricultural extension officials
need to aware the farmers through
awareness campaigns.
 Small group trainings need to be
organised in order to motivate and
impart needed skills to farmers
regarding SHC.
 Interest and action need to be
aroused among the farmers
through demonstrations to adopt
recommendations of SHC.
 To build the confidence of farmers
in SHC scheme; adaptive or
minikit trials need to be maintained
at each village to demonstrate
benefits of SHC recommendations,
as seeing is believing.
 Special trainings sessions need to
be organised to make the contents
of SHC understandable to the
farmers, thereby avoid rejection of
recommendations
inspite
of
adoption.
 The agencies concerned with the
generation of SHC should dispatch
the printed cards to the farmer
either through post offices or
village head.
Conclusion
Soil health card is beneficial to
the farming community to utilise
recommended dosage of chemical
fertilizers to their farms. Application
of right quantity of FYM, gypsum and
other micro-nutrients to the crops is
possible
only
by
following
recommendations
of
SHC.
Appropriate educational activities like
organizing trainings, demonstrations,
and exhibitions need to be undertaken
to fully adopt the recommendations of
SHC. □
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n the current competitive
scenario, making efficient use of
limited and costly resources,
incorporating other components
along with crop production is of
practical relevance today. Due to
increasing
urbanization
and
population pressure, the size of
landholding
per
capita
is
continuously decreasing, in these
circumstances, no single agricultural
business can fulfill the food and
domestic needs of this category of
farmers. Farmers can reduce the risk

by adopting the main crops as well
as other agro-based components like
animal husbandry, poultry farming,
duck farming, fish farming,
beekeeping, mushroom production,
etc.
It is not only a source of
regular income and employment but
its benefits can be fully exploited by
proper management of crop residues
and biomass available in abundance
in the crop production system.
Management of available resources
and their proper use is necessary to
find bright prospects in agriculture
and strengthen the economy of
agriculture, which can be done only
with an integrated farming system.

Objectives
of
Farming System

Integrated

Livelihood Security
The main objective of the
integrated farming system is to fulfill
all the family's needs through
agriculture so that the farmer's

dependence on the market can be
reduced. How much land is
required of the farmer's family for
grains, pulses, oil, milk, fruits,
vegetables, meat, eggs, etc.
throughout the year, all these things
are taken care of in this sequence.
Nutritional Security
In this agricultural model, it is
also the objective that food items rich
in minerals and vitamins should be
available in abundance to the farmer
and his family so that everyone's
health is good.
Increase in Income
The integrated farming system
also aims to maximize the benefits by
incorporating various components of
the available agricultural holdings.
Poverty Elimination
The economic condition of our
farmers is very bad. The debt burden
on the farmer is increasing. Through
an integrated farming system, the
economic condition can be improved
by making full use of whatever
resources the farmers have.
Employment Generation
Unemployment is the main
problem in India. By adopting the
integrated farming system, farmers
can create employment opportunities
and give employment to other farmer
brothers apart from their family
members. There is a significant lack
of employment in the rural economy.
Due to the diversification and
densification of the integrated
farming system, due to the addition of
more agricultural activities per unit
time per unit area, the need for more
agricultural
laborers,
the
unemployment of rural youth can be
reduced
significantly
and
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employment opportunities can be
created.

 Increasing demand for food items

due to changing dietary pattern.

each other while being partially
interdependent.

 Increasing competition in animal

Prudent use of land and water
resources
An
integrated
farming
system also aims at judicious use of
available holdings. This means that in
which agricultural business the
farmer brothers should use how much
land so that maximum production can
be taken from it. Similarly, it is
necessary to make judicious use of
water resources. Multiple-use of
available water has to be ensured so
that more yields can be obtained by
using every drop of water properly.
Sustainable Agricultural Development and Environmental
Improvement
The development of agriculture
is a continuous process. It needs
improvement from time to time and
the
process
of
improvement
continues. It is also an objective to
include from time to time whatever
new research is being done in this
context through an integrated farming
system and to solve new problems.
The environment can be improved to
a great extent through an integrated
farming system. This allows the
environment to be kept clean.
Justification of Integrated
Farming System
Adoption of this type of farming
system in a developing country like
India is justified due to various
reasons:
 Increasing
population
and
shrinking land.
 Urbanization
and increasing
income of people.

husbandry in crop production due
to decreasing pasture.
 To reduce the increasing burden
on the environment and to
conserve natural resources.
Advantages of
Farming System

Integrated

Proper management of waste
and availability of energy
In this farming system, the residue
produced from one component
becomes a source of raw material for
another component, such as crop
products or residues in animal feed
and animal excreta for crops. It is
used in manure. Animals can also be
used in the execution of various
agricultural activities like plowing,
grinding, load-bearing, etc.
Additional
income
and
effective use of natural
resources
In addition to milk and milk
products (curd, ghee etc.), farmers
can increase their income by using
urine and dung obtained from cows as
Ayurvedic medicines and pesticides.
By using integrated methods in
farming, we can save our natural
resources from over-exploitation and
preserve them for future generations.
Nutrient cycle
With the establishment of
interdependence between crops and
animals, the products of one become
useful for the other. But the cycle can
only partially fulfill the requirement
of various components. Integrated
crop animal systems complement

Effective use of animal dung
for energy production
Instead of using cow dung as
fuel only, it should be used in biogas
production, so that in the village
households run tasks with cooking,
lighting, and various enterprises
(mills and pumps). The energy
required for this is easily available,
and good manure is also available.
Biogas contains 55-60 percent
methane, 30-35 percent carbon
dioxide and other gases like
hydrogen, nitrogen etc. From this
methane can be separated and
compressed and used for purposes
like transportation. The greenhouse
effect can also be reduced by making
use of biogas instead of letting the
excreta of animals rot open.
Conclusion
Livestock based integrated
farming
system
provides
an
opportunity of increasing economic
yield per unit area per unit time in
small and marginal farmers. In this
system waste materials are effectively
recycled by linking appropriate
components.
Thus
minimizing
environmental pollution. Recycling
of products, by-products, and waste
materials in integrated farming
systems are the factors responsible
for the sustainability of the farming
system.

*****
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ecause of its many benefits,
CAD comes as a muchneeded aid to landscape
designers in this day of
multitasking and dwindling time.
Because CAD software employs
some of the most advanced
technologies, the percentage of errors
caused by manual design is
significantly decreased. The amount
of labour required to develop the
various models has been significantly
reduced thanks to the software, which
automates the majority of the process.

B

Using
computer-aided
design
software saves time and allows for the
creation of better and more efficient
designs in less time. It will be much
easier to make any modifications if
you utilise computer-aided design
software since faults may be readily
fixed. There is little question that
handwritten drawings will never
attain the level of precision that CAD
software provides. The CAD tools
make it easy to save and preserve files
in such a way that they may be used
again and again, as well as sent
without
any
unnecessary
complications.
CAD is a computer-aided
design (CAD) system that can
convert raw data into plans, drawings,
and models for better planning and
administration.
CAD is now in use for
 Using topographical maps to keep
track of data:
 Drains, electricity, metres, and
other assets may be evaluated;
areas and distances can be

calculated for planning and
maintenance; and exact positions
of all things can be documented
for future reference.
 Costs for soil volumes may be
estimated for a variety of factors
(from different suppliers and
different grades of raw goods).
 3D models can be constructed to
explain the idea and exhibit
interplay of light, shadow, plant
growth, and future development.
 CAD blueprints may be imported
into
software
that
can
automatically control earthmoving
machinery to level the site
according
to
the
plans'
specifications.
Data collection
It is required for every databased applications, and the following
solutions are available:
 Global Positioning System (GPS)
 Government departments
 Aerial surveys
 Total data station surveys
 Manual surveys
 Existing CAD systems
 Scanning or digitising original
paper maps/plans
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To effectively portray plants on
a design, a CAD application would
need to have a collection of maybe
over a million different visual
pictures to pick from. Most
landscapers, in fact, would like to
sketch the plants freehand to express
what they have in mind. Auto CAD is
a drafting application that uses
computer technology. It's utilised for
a variety of things, like construction
designs, bridges, and computer chips,
to mention a few. Auto CAD is a
computer-aided drafting software
tool that works in both 2D and 3D.
The most important steps in
using CAD to build outdoor
landscapes are
The design process is divided
into five steps:
1. Inventorying and analysing the
place
2. Identifying your requirements

3. Creating functional diagrams is
number three.
4. Creating conceptual design plans
is number four on the list.
5. Create a final design strategy.
The design's aesthetic, practical,
and
horticultural
needs
are
established in the first three phases. In
the next two processes, those
requirements are applied to the design
of the final landscape plan.
Advantages of Computer
Aided Design (CAD) in
Landscape Design
1. Errors in drawing may be readily
remedied.
2. Drawings may be swiftly sent and
received using tools.
3. For more detailed areas, the
drawing may be magnified,
copied, and pasted.
4. Repurposing designs

5. It can be saved on a computer.
6. Able to labour through the night in
order to generate a product 24
hours a day.
7. Finite element analysis may be
used to virtually assess and
optimise a design.
8. Decreased timeframes and errors.
CAD's drawbacks when it
comes to developing outside
landscapes
1. It may be rather costly.
2. It can be difficult to accomplish,
and handling requires training.
3. You may not be able to achieve all
you want due to a lack of tools.
4. Computer hacking allows for the
sharing of drawings.

*****
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arketing comprises all the
activities involved in the
supply of inputs and output
including
all
those
operations which are related to the
procurement, collection, storing,
transportation and selling of
sericulture products. Vanya silk
sector of Assam comprises of muga,
eri and temperate tasar. Muga and eri
silk is gaining name and fame
throughout the world. Temperate
tasar is at nascent stage and
commercialization has not yet been
started. Assam is the third largest
contributor to the country’s raw silk
production. Sericulture industry plays
indispensable role in the economy of
Assam. Assam contributes almost
82.29 per cent of muga silk and 70.09
per cent of eri silk production in India
and shares about 14.17 per cent of
total silk production of the country
(Anonymous, 2020). Sericulture is a
potential sector of the agriculture to
raise economic status of the farming
community and also earning foreign
revenue.
Muga is represented as a
traditional symbol of Assamese
culture and is indispensable in the
Assamese way of life. The socioeconomic status and proven market
potential of vanya silk in north-east
India have offered a great promise for
unlimited expansion of the vanya silk

industry. Besides, the
advantage of having
traditional sericulture skill
and rich heritage of handloom
weaving of the region have created a
potential ground for generating a
remunerative employment for a
sizeable population of the region.
Market Outreach Program
Tying up with leading brands:
Most of the leading brands have
design centers which work on new
developments
and
innovations.
Brands will take care of the design,
motif, printing etc. Branding will help
in easy introduction of a new product
and will enhance credibility and ease
of purchase. It will held in getting
premium price of the product. E.g.,
Raymond works with weavers to
develop designs, sources handloom
fabrics and then treats the fabric to
make it fit for mass production.
Generic and brand promotion of
vanya silks has been initiated by
Central Silk Board in association with
Silk Mark Organisation of India.
Development of the market
facilitation centre (CFC): To
mitigate the marketing constraints of
the vanya silk value chain a Common
Facilitation centre can be develop on
public private partnership(PPP)
model which will cover all the pre
cocoon and post cocoon activities. It
will help in creation of an organized
silk market. To maximize the market
potential of vanya silk, products can
developed in multiple formats and
common facilitation centre will play
an important role in marketing the
products. Government must develop
one CFC in each district for ease of
marketing of the vanya silk products
in Assam. Development of market
facilitation centre will prevent the silk
industry from engagement of
agents/middleman.

Premium channel-Airport/Assam
Bhawan/ARTFED/Malls:
Positioning a product is a matter of
price. In order to attract the right
customer, the stores location must
portray a premium image in the
consumer’s
mind.
Assam
Bhawan/Airport are the premium
locations to establish the stores. Staff
of the stores must be technically
trained to attract the consumer.
Online/E-commerce channel: The
online market has been rapidly
growing over the years and a large
number of consumers are shopping
online. Exploring more aggressively
to market the products through online
channels will benefit the producer.
Tying up with established online
marketplaces and also exclusive
portals can be developed along with
appropriate promotional activities.
India is flourishing market place for
flipkart, amazon, myntra etc. One can
reach customers anywhere in the
world through online marketing. In
the 21st century building a website is
cheaper than opening a store.
Conclusion
Marketing plays an important
role in easy distribution of the
products to the customer. Good
marketing strategy will help the
sericulture farmers to reach to the
customer within short span of time.
Rearers, reelers and weaver must be
equipped with sound marketing
information for development of
market oriented products. Provision
of integrated marketing system in the
rural areas will help in gaining profits
of the products. India has a huge
market potential due to its wide
geographical area for silk market
expansion. Development of proper
marketing channel will not only help
the producer and consumer but will
also help the country in becoming a
top leader in silk production. □
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anpower Planning which
is also called as Human
Resource
Planning
consists of putting right
number of people, right kind of
people at the right place, right time,
doing the right things for which they
are suited for the achievement of
goals of the organization. Human
Resource Planning has got an
important place in the arena of
industrialization. Human Resource
Planning has to be a systems
approach and is carried out in a set
procedure. The procedure is as
follows:
1. Analysing the current manpower
inventory.
2. Making
future
manpower
forecasts.
3. Developing employment programmes.
4. Design training programmes.

M

Steps in Manpower Planning
1. Analysing
the
current
manpower inventory
Before a manager makes forecast
of future manpower, the current
manpower status has to be analysed.

For this the following things have to iii. Work Load Analysis: It is
be noteddependent upon the nature of work
 Type of organization.
load in a department, in a branch
 Number of departments.
or in a division.
 Number and quantity of such iv. Work Force Analysis: Whenever
departments.
production and time period has to
 Employees in these work units.
be analysed, due allowances have
to be made for getting net
Once these factors are registered
manpower requirements.
by a manager, he goes for the future v. Other
methods:
Several
forecasting.
Mathematical models, with the aid
of computers are used to forecast
2. Making future manpower
manpower needs, like budget and
forecasts
planning analysis, regression, new
Once the factors affecting the
venture analysis.
future manpower forecasts are 3. Developing
employment
known, planning can be done for the
programmes
future manpower requirements in
Once the current inventory is
several work units.
compared with future forecasts, the
employment programmes can be
The Manpower
forecasting
framed and developed accordingly,
techniques commonly employed by
which will include recruitment,
the organizations are as follows:
selection procedures and placement
plans.
i. Expert Forecasts: This includes
informal decisions, formal expert
4. Design training programmes
surveys and Delphi technique.
These will be based upon extent
ii. Trend Analysis: Manpower
of diversification, expansion plans,
needs can be projected through
development
programmes,
etc.
extrapolation (projecting past
Training programmes depend upon
trends), indexation (using base
the extent of improvement in
year as basis), and statistical
technology and advancement to take
analysis
(central
tendency
place. It is also done to improve upon
measure).
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the skills, capabilities, knowledge of
the workers.

all types of incentive plans becomes
an integral part of staffing function.

Planning is advantageous to firm in
following manner:

Importance
Planning

Better human relations- A concern
can stabilize itself if human relations
develop and are strong. Human
relations become strong trough
effective control, clear communication, effective supervision and
leadership in a concern. Staffing
function also looks after training and
development of the work force which
leads to co-operation and better
human relations.

1. Shortages and surpluses can be
identified so that quick action can
be taken wherever required.
2. All the recruitment and selection
programmes are based on
manpower planning.
3. It also helps to reduce the labour
cost as excess staff can be
identified
and
thereby
overstaffing can be avoided.
4. It also helps to identify the
available talents in a concern and
accordingly training programmes
can be chalked out to develop
those talents.
5. It helps in growth and
diversification
of
business.
Through manpower planning,
human resources can be readily
available and they can be utilized
in best manner.
6. It helps the organization to realize
the importance of manpower
management which ultimately
helps in the stability of a concern.

of

Manpower

Key to managerial functions- The
four managerial functions, i.e.,
planning, organizing, directing and
controlling are based upon the
manpower. Human resources help in
the implementation of all these
managerial activities. Therefore,
staffing becomes a key to all
managerial functions.
Efficient
utilizationEfficient
management of personnels becomes
an important function in the
industrialization world of today.
Seting of large scale enterprises
require management of large scale
manpower. It can be effectively done
through staffing function.
Motivation- Staffing function not
only includes putting right men on
right job, but it also comprises of
motivational
programmes,
i.e.,
incentive plans to be framed for
further participation and employment
of employees in a concern. Therefore,

Higher productivity- Productivity
level increases when resources are
utilized in best possible manner.
higher productivity is a result of
minimum wastage of time, money,
efforts and energies. This is possible
through the staffing and it's related
activities (Performance appraisal,
training
and
development,
remuneration).
Need of Manpower Planning
Manpower Planning is a twophased process because manpower
planning not only analyses the current
human resources but also makes
manpower forecasts and thereby draw
employment programmes. Manpower

******
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eing a dominant sector of
ornamental horticulture both
in terms of foreign exchange
contribution as well as degree
of commercial activities, floriculture
is all set to speed up in overdrive
internationally. However, many of
the undesirable traits in flower crops
have become the limiting factors in
realizing the full potential of
commercial floriculture. Even though
conventional methods of cultivation
and breeding have attempted to
address some of these problems but
there is much needs to be achieved.
Non-conventional
methods
especially in the area of crop
improvement can only address viable
solutions to most or all of the
problems on a sustainable basis.
Important traits that are
limiting factors for successful
commercial floriculture are:
1. Less vigorous and disease infected
planting material.
2. Limited variation in natural flower
colour.
3. Early senescence due to high
ethylene action.
4. Limited variation in flower
morphology.
5. Limited types of fragrance.

6. Reduced
plasticity
using
conventional methods for plant
architecture.
7. More sensitive to diseases because
of virulent strains of pathogens.
Biotechnology, as a vital way of
crop improvement, has demonstrated
its all-pervading progressive impact
in agriculture and horticulture sector.
Lots of successes have been achieved
but still much more needs to be done
to get several concerns nagging
commercial
floriculture
using
biotechnology.
Lots
of
biotechnological components are
available which can be rationally
utilized in floriculture.
Modern tools of biotechnology for flower crops are
following:

derived from a known parent or
parents. The genetic markers can be
functional genes that affect the
phenotype of the progeny, or
randomly selected regions of DNA.
The only requirement is that they
must be reproducible and heritable
differences between the alleles of the
marker loci, so that different alleles of
the markers are detectable in different
progeny. Alleles of markers on the
same chromosome tend to segregate
together allowing the markers to be
classified into linkage groups. The
amount of recombination that occurs
between two markers in the same
linkage group is taken as a measure of
the genetic distance between the
markers. Molecular markers can be
different. The ability to construct a
dense genetic map with molecular
genetic markers makes it possible for
detection and segregation analysis of
loci controlling quantitative traits.
Molecular markers linked to a desired
allele, such as an allele conferring

Fig: -1 Biotechnological tools for crop improvement
Molecular breeding in flower resistance to a fungal pathogen, and
crop:
the inheritance of the marker used to
The
development
of infer the inheritance of the allele of
techniques for identifying genetic interest. These molecular markers can
variation at a molecular level has be used to advantage with traits that
changed the nature of genetic are expressed only in mature plants.
research. Genetic linkage maps are Identification of individuals of the
made by analysing the segregation of desired genotype at the seedling stage
the progeny, or markers in progeny reduces the number of plants that
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Fig: -2 Types of molecular marker
must be grown to maturity for further
selection on other characteristics. The
capability to find commercially
important recessive alleles in the
heterozygote state and to use that
information in scheming advanced
generation breeding approaches will
be of great value to plant breeders.
Transgressive segregation and
over dominance effects can be more
valuable in clonally propagated
ornamental species, as a single
individual of superior quality can be
captured
through
propagation.
Molecular markers will be of
significant use for selection of
commercially important characteristics such as length of juvenile phase,
chilling response, disease resistance,
flower number or plant size. Besides
their utility in breeding program,
DNA markers have also been useful
for verification of existing taxonomy
and for elucidating ambiguous areas
in plant systematics. DNA markers
created are utilized in developing
phylogenies and in computing
hereditary distances which help to
comprehend developmental connections among cultivars, species and
other taxa. More recent developments
were boosted by the fast progress
made in the area of molecular
genetics and led to the development
of two major areas. The use of

molecular markers and approaches to
genetically modify plants via genetic
engineering. A large number of
ornamental
plants
are
being
commercially propagated through
tissue culture. The dream of
multiplying disease free plants in the
required quantity on the specified
time schedule in an industrial way has
come
true
through
micropropagation. Plant breeding is the
soul of seed industry and time scale
for product development in this is
relatively long compared to many
other related industries like either
fertilizer,
pesticide
or
farm
machinery. Many of the plant
breeding companies in seed industry
are international with varieties being
spread throughout the world.
Biotechnology can play vital role in
modifying these both in terms of
varietal development and also in
terms
of
multiplication
and
dissemination of newly bred
varieties. With the support from
biotechnology, time span of breeding
can be considerably reduced. The
techniques of in vitro breeding, such
as embryo rescue, in vitro
fertilization, protoplast fusion all
have widened the available gene pool.
However, these in vitro breeding
techniques have to deal with
undesirable characteristics that gets in

and to purify it again back crossing
has to depend upon. Genetic
transformation overcomes both the
limited gene pool and the necessity
for successive back crossing. The
other great power of genetic
engineering, which surpasses any
possibility
with
conventional
breeding, is the introduction of
genetic material from non-related
species. Introduction of foreign
genetic material into a plant can be
used to convey disease resistance, to
open up new pathways of
pigmentation, or to create new
regulatory pathways that change
development and also to create new
form and quality of plant and flower.
Genetic engineering of plants is
entering a period of very rapid
application and offers a means of
expanding the market for ornamentals
in the near future. Recently, genes
controlling flower characteristics,
hormones, pest and disease resistance
have been engineered into ornamental
species. Genome analysis has
provided new means for constructing
chromosomal and molecular maps of
crop plants with the aim of locating
the position of the genes on specific
chromosomes and to tag genes with
closely linked markers. As a result,
marker assisted selection has
emerged as a powerful breeding
technique. Biotechnology allows the
plant breeder to improve crops in two
key ways: first, by broadening the
genetic base with which the plant
breeder may work through direct or
indirect genetic modification and
second, by increasing the efficiency
of the plant selection process.
Recently, CRISPR/Cas9 technology
has emerged as a powerful approach
for targeted genome modification and
has also been found efficient in
petunia.
******
March, 2022/ Issue-23/Page | 82

STRATEGIES FOR SUSTAINABLE
FOOD PRODUCTION:
…?
Sartaj Ahmad Wania*
Rafiq A. Shah
M. Ashiq Kuchay
Subhash Chand
Sher-e-Kashmir University of
Agriculture Sciences &
Technology – Kashmir

lobal food security is under
pressure by several factors,
such
as
population
explosion, the amount of
arable lands, availability of water
resources, climate conditions and
accessibility of food and its losses etc.
Over time, the world has taken a
steadily more comprehensive view of
food and nutrition. To ensure food
security with regard to its managerial,
environmental and developmental
aspects, new agriculture methods /
technologies are needed.
Indian farming community is
facing the second generation
problems such as decreasing factor

G

productivity, low soil fertility, saline
and alkali soils, scarcity of irrigation
water, nutrient removal and addition
gap widen etc. Here we specify
various agricultural and its related
strategies that ensure adequate food
production to the growth of
increasing global population in the
future.
1. Efficient Use of Renewable
and Nonrenewable Resources
There is significant potential
for agricultural involvement in the
production and consumption of
renewable resources like solar, wind,
geothermal,
bio-refineries
and
biomass energy. Use of this a
growing source of energy and income
can be used in agriculture in a number
of ways, saving money, increasing
self-reliance and reducing pollution.
Forest cover, crop residues and litter
biomass after briquetting can be used
as organic manure.
2. Crop Diversification
Diversification involves the
shift of resources from the regional
dominance of one crop / livestock to

a large mix of crops / livestock.
Diversification of agriculture in
favour of non-cereals and high-value
commodities
such
as
fruits,
vegetables, milk, meat, eggs, fish etc.
are emerging as a promising source of
income augmentation, employment
generation, poverty alleviation and
export promotion.
3. Soil resource management
Sustainable management of
agricultural soils has become
imperative for ensuring global food
security. Being a finite resource, the
natural area of productive soils is
limited under increasing pressure of
intensification and competing uses
for cropping, forestry, rangelands and
urbanization and complicated by
anthropogenic activities (erosion,
surface crusting, salinisation as well
as
chemical
pollution).
Intergovernmental Technical Panel
on Soils of the Global Soil
Partnership recommends actions: soil
protection and reclamation as well as
sustainable
land
management
projects; increase area under
sustainable
soil
management
practices, enhance restoration of
degraded
soils
and
promote
‘sustainable production intensification’ through adapted biological
resources, increasing soil fertility,
water-use efficiency etc.
4. Nutrient management
Nutrient management involves
matching a specific field soil, climate
and crop management conditions to
rate, source, timing and place (known
as 4R nutrient stewardship) of
commercial fertilizers, manure, soil
amendments and organic by-products
and
through
best
nutrient
management practices (BMPs).
Integrated Plant Nutrient system
(IPNS) is the management and
conservation of natural resource base
to supply nutrient by optimizing the
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benefits from all possible nutrient
sources.
Improving
nutrient
management is a central element in
meeting the challenge to increase
food production, increase farm
incomes, improve soil quality, reduce
nutrient losses and protect natural
ecosystems.
5. Conservation agriculture
(CA)
CA involves a set of
agricultural practices with three
interrelated core principles: minimum
mechanical
soil
disturbance,
permanent organic soil cover and
diversified crop species in rotation or
associations including legumes.
Among the sustainable cropping
systems available to smallholder
farmers limited to rain-fed practices,
CA can reverse soil degradation,
improve
crop production and
enhance socio-economic condition of
smallholder farmers.
6. Use of precision farming
(Precision Agriculture or
Prescription Farming
The idea is to know the soil and crop
characteristics unique to each part of
the field and to optimize the
production inputs within small
portions of the field. Precision
agriculture involves the use of these
technologies provides a better and
more accurate farm management
system.
7. Organic Farming
Organic agriculture contributes
to food security through a
combination of many ways:
 Increasing yields in low-input
areas.
 Conserving bio-diversity and
natural resources on the.
 Producing safe and varied food.
 Being sustainable in the long term.

8. Good quality seed/planting
materials
Seed is the most critical input
on which the efficiency of all other
inputs
depends.
Increasing
agricultural production can be
effective
and
sustainable
if
subsistence farmers have access to
affordable quality planting material.
9. Biotechnology in crop
Biotechnology must be viewed
as just one element in a
comprehensive food security strategy
focused on broad-based agricultural
growth. Plant biotechnology has
emerged as a supplemental tool to
increase the efficiency of crop
production by way of developing
transgenic plants with improved traits
viz. as disease and pest resistance,
herbicide tolerance, abiotic stress
tolerance, quality improvement,
delayed
fruit-ripening.
Quality
augmentation to improve standards of
produce by developing bio-fortified
products,
facilitating
enhanced
ripening and addressing abiotic
stresses by adapting to adverse local
agro-climatic. Nanotechnologies are
being applied to agricultural areas
like water treatment, energy storage,
food processing and storage, pest
detection, agricultural productivity
enhancement
and
improved
environmental management.
10. Adaptation and mitigation climate
To meet future food goals
while minimizing further impacts on
the
climate,
low
emissions
development (LED) options for
producing food are needed. The most
promising outcomes compatible with
future food security will arise from
sequestering
carbon
through
increased agro-forestry, increased
productivity & efficiency of inputs,
reduced food loss, diets based on
lower emission foods.

11. Information systems in
agriculture
Computer based information
systems are capable of providing
information on some specific areas of
application such as crops, diseases,
insects
etc.
Information
and
communication technologies (ICTs)
are used by many international
organizations for mapping and
monitoring world food supplies, early
warning systems and to respond when
disasters strike.
Epilogue
Agricultural research, when
appropriately focused creates an
impetus for solving farmers’
problems and increased productivity.
Researchers
should
use
a
participatory, bottom-to-top approach
in addressing problems and conduct
holistic research of national priorities
using a multi-disciplinary approach.
Promotion
of
appropriate
technologies through extension
services should be emphasized.
Development of low-cost, adoptable
technologies that encourage small
scale enterprises, increased food
processing through small-scale agroindustries can contribute to yearround availability. Many agricultural
practices such as conservation tilling,
terracing, contouring and windbreaks
should be encouraged. Current
decision-making processes must
include land-use planning, crop and
animal production factors, economic
factors and integrity of local surface
and groundwater as well as fate of faraway environmental systems. Today,
different approaches, such as plant
breeding, genetically modified foods,
in-vitro planting and spread of closed
ecological systems are applied as a
solution
to
increase
food
accessibility.
******
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griculture is a vital part of
each country's economy, and
it also serves as a major
supply of food for the world's
continually rising population. Many
innovations have been made in the
world of agriculture in recent years to
improve the productivity and revenue
of small and marginal farmers.
Integrated farming is a type
of farming that involves the
simultaneous operation of many
agricultural production activities or
agricultural enterprises. It promotes
more
sustainable
agriculture,
employs a dynamic approach, and
may be used in any farming
environment around the world.
Integrated farming system is play
significant role in increasing the
production per unit area as well as it
also involves in maintaining proper
soil health and waste management.
This type of farming technique is eco
–friendly and it involves in improving
the livelihood of small and marginal
farmers.










Scope of Integrated Farming
System
Integrated farming enterprises
include crop, livestock, Poultry, fish,
tree crops, etc. A combination of one
or more enterprises with cropping
when carefully chosen plant and
especially for small and marginal
farmers, when well-executed, yields
bigger rewards than a single
enterprise.
 Soil and climatic features of the
selected area.
 Land, labour and capital resources
availability.
 Present level of utilization of
resources.

Various models of Integrated
farming system
 Agricultural cum livestock.
 Agricultural, livestock
cum
poultry.
 Horticulture, fish culture cum
poultry.
 Pig cum fish culture.
 Agricultural cum silvipasture.
 Sericulture cum fish culture.
 fish culture cum sericulture.
 Agricultural (rice), fish cum
mushroom cultivation.
 Agricultural,
duckery
cum
poultry.
 Poultry cum fish culture.
Current
Problems
agriculture









of

A reduction in factor productivity.
decline in food production.
Malnutrition is on the upswing.
Increasing environmental pollution.
Depleting ground water table.
Increasing cost of production.
Low farm income.
Increasing unemployment.

Objectives of IFS

Advantages of IFS



 Increased productivity levels of a
higher economic yield per unit of
area per time.
 Increased profitability due to the
recycling of enterprise waste as
energy inputs for other systems.
 A higher level of production
sustainability.
 Integration of several manufacturing systems (solve malnutrition).
 Year-round employment and a
stable income.
 Assists in the production of food
and nutrition.





Why is needed of IFS?
 To mitigate the threats of biotic
and abiotic strains.
 High input costs.

In order to supply the growing
demand for food, feed, fiber, fuel,
and fertilizer.
Nutritional requirement of family.
A rise in the need for soil nutrients.
For increasing the income.
Employment.
Standard of living.
Sustainability.

farmers vulnerability and poverty
of landless laborers.



Models including main and allied
enterprises for various farming
conditions should be location
specific.
It should provide optimal
resource
consumption
and
conservation, as well as effective
recycling within each system.
It should increase the farm
household's net return by
combining main activity with
associated enterprises.
It should address the nutritional
insecurity of resource poor
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Integrated Farming System Module
 Agricultural residues, byproducts,
and wastes are recycled for the
environment.
 Improved soil quality for longterm agriculture.
 Pollution risks are minimized.
 Enhances the microclimate
 Natural resource conservation
Limitations of IFS









Lack of awareness about
sustainable farming systems.
Unavailability of varied farming
system models.
Lack of credit facilities at easy
and reasonable interest rate.
Non-availability of ensured
marketing facilities specially for
perishable commodities.
Lack of deep freezing and storage
facilities.
Lack of timely availability of
inputs.
Lack of knowledge/education
among farming community
specially of rural youth.

Role of IFS in improving the
income of Farmers
Indian
agriculture
is
characterized by mixed farming,
involving a system of combining crop
production with one or more of the
livestock enterprises, such as rearing
of cattle, sheep, goats and poultry.
Here, a farmer usually plans his
farming system not only with the sole
purpose of maximizing the net returns
but also to include family welfare in
terms of family nutrition, risk
aversion and assurance of returns
from his individual enterprises. A
farming system incorporating a wide
scope of enterprises, like crops, dairy,
poultry, horticulture and sericulture,
may help a farmer achieve regular
and safe employment opportunities
throughout the year along with
increased farm income.
Conclusion
the

resource
efficiency
and
environmental preservation without
sacrificing economic growth and
development. Integrated Farming
Systems are unique in that nothing is
wasted, and the waste from one
system becomes the input for another.
India has a large livestock, poultry,
and crop waste population. IFS is a
potential method for enhancing
overall productivity and profitability
by repurposing farm waste and
maximising the use of existing
resources. The system can selfsustain about 95 percent of its
nutritional needs by recycling
resources. The profit margin grows in
lockstep with the number of
businesses. It might also provide
year-round work options for rural
communities, as well as improved
economic and nutritional security.

*****

Sustainable development is
only approach to enhance
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he green revolution technologies are
often associated with environm-ental
harm. Such damages caused by the
excessive use of mineral fertilizers
and chemical pesticides as well as
enhanced vulnerability to
pests and diseases as a result
of genetic homogeneity in
high yielding hybrid crop
varieties cultivated over large
cultivated areas. With increasing
population there is a steady decline in
the per capita availability of land and
water.
This
makes
higher
productivity per unit pf land and
water imperative.

IIFS involves intensive use of
resources of the farm. Intensification
is based on techniques which are
knowledge based rather than capital
intensive based. The inputs are used
are biological. This is brought about
through integrated farming involving
animal husbandry, fisheries and
agroforestry. This provides scope for
organic recycling. On farm and off

farm employment can then
be linked in a symbiotic
manner.
1. Soil health care
Soil health is fundamental to
sustainable intensification. Stem
nodulating legumes such as Sesbania
rostrata and incorporating Azolla,
blue green algae and other sources of
symbiotic
and
non-symbiotic
nitrogen fixation are a part of the
farming
system.
Vermiculture
constitutes an essential component.
Green leaf manure and small
quantities of powdered neem cake are
used.
These
bulky
organic
supplements have to be generated on
the farm itself to avoid transportation
costs over long distances.
2. Water
harvesting
and
management
Included in the agronomic
practices are measures to conserve
rain water so that it can be used in a
conjunctive manner with other
sources of water. Maximum emphasis
is placed on on-farm water use
efficiency and adopting drip and
sprinkler irrigation to optimize the
benefits from the available water.
Efficiency, economy and equity in
water use are to be ensured through
cooperative
management
of
watershed and command areas.

3. Crop management
Integrated nutrient supply is an
important component. Plant nutrient
can be supplied through different
sources viz., organic manures, crop
residues, bio-fertilizers and chemical
fertilizers. Integrated nutrient supply

has to be chosen on the basis of
farming system and the agroecological and soil conditions of the
area. Hybrids and high yielding
varieties have to be cultivated. IIFS
has to be based on both land saving
agriculture and grain saving animal
husbandry.
4. Pest management
Integrated pest management
system
forms
a
component.
Antagonistic
fungi
such
as
Trichoderma viride and other
beneficial bacteria like Pseudomonas
fluorescence are used to control a host
of pathogenic infection in a wide
variety of crops. A wide range of
botanical pesticides such as neem
derivatives, extracts of Vitex nigundo,
custard apple seed oil, and a host
decotions of local plants are used by
farmers for either repelling or
eliminating pests. The use of
biological agents such as parasites
and predators are used in place of
toxic pesticides.
5. Energy management
Energy is an essential input. Every
effort should be made to harness
biogas, biomass, solar and wind
energies to the maximum extent.
Solar and wind energy is to be used in
hybrid combinations with biogas for
farm activities such as pumping
water, drying grains and other farm
produce.
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6. Post harvest management
Best available threshing, storage
and processing measures should be
adopted. Value-added products form
every part of the plant or animal have
to be produced. Post-harvest
technology assumes importance in
the case of perishable commodities
such as fruits, vegetables, milk, meat,
eggs, fish and other animal products.

methods in respect of diseases.
Timely information has to provide to
farmers
on
meteorological,
management and marketing factors.
Organization and management are
key elements and depending on the
area and farming system, steps have
to be taken to provide small producers
the benefits of scale in processing and
marketing.

7. Information, skill organization
and
management
empowerment
A meaningful and effective
information and skill empowerment
system is necessary for the success of
the IIFS system. Decentralized
production system will have to be
supported by a few centralized key
services such as supply of seeds, biopesticides, and diagnostic and control

IIFS is best developed
through participatory research among
scientists and farmers. IIFS can
succeed if it is human centered rather
than a mere technology driven
programme. The essence of IIFS is
the symbiotic partnership between
farmers and their natural resources
endowment of land, water, forests,
flora, fauna and sunlight. It will be
difficult for small farmers to adopt

IIFS without appropriate public
policy support in areas such as land
reform, security of tenure, rural
infrastructure, input and output
pricing
and
marketing.
IIFS
methodology shows the path to
achieving
the
goal
through
agricultural
intensification,
diversification and value addition in
an ecologically, economically and
socially sustainable manner. IIFS
programme properly implemented
will trigger an Ever Green Revolution
if naturally reinforcing packages of
technology,
training,
technoinfrastructure
and
trade
are
introduced.

*****
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t is predicted that the world
population will reach 9 billion by
2050, of which 70% will live in
urban centre. This change,
alongside a changing climate, will
strain Earth‘s resources, specifically
the ability to supply food. A valuable
investigation would be to determine
other ways to supply food to cities
alongside
current
agricultural
practices in a sustainable manner.
One idea is the concept of vertical
farming. In 1915, Gilbert Ellis Bailey
coined the term “vertical farming”
and wrote a book titled “Vertical
Farming”. In the 1980s, Åke Olsson,
a Swedish ecological farmer,
invented a spiral-shaped rail system
for growing plants and suggested
vertical farming as a means for
producing vegetables in cities. Today,
the context of vertical farming has
completely changed and is confined
to the aim of utilizing each and every
inch of land and space, no matter
whether it is urban or rural for
growing maximum possible food for
the hungry population. It has now
emerged as a new farming technology
all over the world. In India also,
vertical farming is stepping in
actually. Many entrepreneurs are

coming
forward for
vertical
farming
with
high
net returns. Vertical farming can be
implemented
in
buildings,
warehouses, rooftops and balconies.
WHAT IS VERTICAL FARMING
Vertical farming is the practice
of growing crops in vertically stacked
layers or integrated in other structures
(such as in a skyscraper or old
warehouse) with use of less water and
no soil. The modern ideas of vertical
farming
use
indoor
farming
techniques and controlled environment agriculture technology, where
all environmental factors can be
controlled such as artificial control of
light, humidity, temperature also Bio
fortification which is to breed crops to
increase their nutritional value.
SCOPE AND POTENTIAL
a. Less deforestation and land use.
This means less erosion and less
flooding.
b. Abandoned or unused properties
will be used productively.
c. Crops will be protected from harsh
weather conditions like floods,
droughts and snow.
d. Reduction in vehicular transport as
the crops produced is easily
consumed.
e. Less CO2 emission and pollution
by decreasing reliance on coal
burning product.
f. Overall wellness as city wastes
will be channelized directly into
farm buildings.
g. Water is used more effectively
SYSTEMS USED IN VERTICAL
FARMING
Hydroponics

Hydroponics is a method of
growing plants without soil. Instead
of having their roots supported and
nourished by soil, the plant are
supported by an inert growing
medium like coco peat and are fed via
a nutrient-rich water solution and
uses about 70% less water than
traditional farming. Hydroponic
systems may be as simple as a glass
of water filled with pebbles and water
containing fertilizer or as complex as
a large greenhouse structure
containing
beds
of
clay
pellets/troughs filled with coco peat
that are periodically supplied with a
nutrient solution. Nutrient Film
technique (NFT) is also a kind of
hydroponic farming that is adopted
by many commercial farmers these
days.
Aeroponics
Aeroponics is the process of
growing plants in an air or mist
environment without the use of soil or
an aggregate medium. The basic
principle of aeroponic growing is to
grow plants suspended in a closed or
semi-closed environment by spraying
the plant's dangling roots and lower
stem with an atomized or sprayed,
nutrient-rich water solution Plants in
a true aeroponic apparatus have 100%
access to the CO2 concentrations
ranging from 450 ppm to 780 ppm for
photosynthesis. High rate of crop
growth and uses 70% less water than
hydroponics.
Aquaponics
Aquaponics is a recirculating
system that combines hydroponics
(growing plants in water without soil)
and aquaculture (fish farming) to
create an efficient closed loop system.
FEASIBILITY OF VERTICAL
FARMING IN INDIA
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India is one of the largest
producer of vegetables, fruits and
many other agricultural commodities.
ICAR experts are working on the
concept of ‘vertical farming’ in soilless conditions, in which food crops
can be grown even on multi-storeyed
buildings in metros like New Delhi,
Mumbai, Kolkata and Chennai
without using soil or pesticides.
Scientists at the Bidhan Chandra
Krishi Vishwavidhalaya in Nadia
have already had initial success in
working on vertical farming
hydroponically on a small scale.
Small-scale adaptations of vertical
farming have been seen in Nadia,
West Bengal and in Punjab. Bidhan
Chandra Krishi Vishwavidhalaya in
Nadia has found initial success in
growing brinjal and tomato. Punjab
also has succeeded in producing
potato tubers through vertical
farming.

ADVANTAGES OF VERTICAL
FARMING
1. The first and the major advantage
of vertical farming is producing
extremely high yields per
available land or area.
2. Producing the food throughout the
year without the risk of vagaries of
nature of nature like floods, heavy
rains, uneven rains, hail and
snowfall, drought, dry spells,
extreme high temperatures, cold
waves, epidemics of pest and
disease etc.
3. It reduces the cost over
transporting loads of food grains
from rural area to urban areas.
Fossil fuel consumption in
transporting the farm produce to
cities from village places is also
reduced to a greater extent.
4. Vertical farming uses 70 to 95 %
less water compared to traditional
farming.

5. 90%less or no soil is needed in
vertical farming and thereby no
pest and disease infestations.
6. Pesticide free or organic food is
produced as there is no use of
pesticides.
7. Due to reduced food supply chain,
consumers get the fresh produce
with all its original nutrient
qualities.
8. High productivity per unit area i.e.
almost 80% more harvest per unit
of area in vertical farming.
9. It will lead to greening of the urban
areas and help to reduce the rising
temperatures and mainly the air
pollution in cities.
CONCLUSION
Vertical farms in urban areas
are a relatively new phenomenon, but
interest in this approach is growing,
and the number of vertical farms in
the United States is expanding every
year. There are several variations of
vertical farms being tested throughout
the world, and new innovations and
technology will likely increase the
energy efficiency and profit margins
of these farms in the future. In the
near term, most vertical farms will
focus on high-return and shortrotation crops such as salad greens,
with nearby restaurants often buying
all of the production.

******
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uar gum, is a galactomannan
polysaccharide derived from
guar beans, also known as
guaran that has thickening
and stabilising properties and is
widely in use in food, feed, and
industrial applications. According to
the application, the guar seeds are
mechanically dehusked, hydrated,
milled, and screened. It is usually
manufactured as a free-flowing, offwhite powder.
PRODUCTION
Guar, also known as cluster
bean, is an agricultural crop grown in
arid zones of West and North-West

India, Pakistan, Sudan, and parts
of the United States. Rajasthan, in
western India, is the most
important guar-producing state,
accounting for 70% of total
production.
Gujarat, Haryana,
Punjab, and parts of Uttar Pradesh
and Madhya Pradesh also grow guar.
PROPERTIES

Chemical composition
Guar gum is an exopolysaccharide made up of the
sugars galactose and mannose. The
backbone is a linear chain of 1,4linked mannose residues to which
galactose residues are 1,6-linked
every second mannose, resulting in
short side-branches. Guar gum can
withstand temperatures of up to 80 °C
(176 °F) for five minutes.

Solubility and viscosity
Guar gum is more soluble
than locust bean due to the added
galactose bifurcation. Unlike carob, it
is not self-gelling. Either borax or
calcium can cross-link and gel the
guar gum. It is nonionic and
hydrophilic colloid in water. It is not
affected by ionic strength or pH, but
deteriorates at extreme pH and
temperature (such as pH 3 at 50 ° C).
It remains stable in solution over the
pH range of 5-7. Strong acids cause
hydrolysis and viscosity reduction,
and high concentrations of alkali also

tend to reduce viscosity. Insoluble in
most hydrocarbon solvents.
Thickening
Guar gum is used, among
other things, as a thickener in human
and animal foods and medicines.
Because it is gluten-free, it is used as
a flour additive in baked goods. It has
been shown to lower serum
cholesterol and lower blood sugar
levels. guar gum is economical
because it is about eight times thicker
than other commodities and requires
less to produce the proper viscosity.
In addition to its effect on the
viscosity of guar gum, its high
fluidity or malleability provides
favourable rheological properties.
Ice crystal growth
Guar gum slows the growth
of ice crystals by
slowing
mass
transfer through the
solid-liquid
interface.
Shows
good stability during
the
freeze-thaw
cycle. Therefore, it is
used for eggless ice
cream. Guar gum is
synergistic with carob and sodium
alginate.
MANUFACTURING PROCESS
The
endosperms
are
recovered after separation of the husk
and the germ and milled. The clarified
gum is obtained by dissolution in hot
water and then recovery by
precipitation
in
ethanol
or
isopropanol solutions. A watersoluble plant mucilage obtained from
the ground endosperms of Cyamopsis
tetragonoloba.
Industrial applications
 Textile industry-sizing, finishing,
printing.
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 Paper industry molding, folding,
high density surface improvement
for printing.
 Explosives as an impregnating
agent mixed with ammonium
nitrate, nitroglycerin, etc.
 Pharmaceuticals as a binder or
disintegrant for tablets Industries.
Main component of some bulking
agents.
 Cosmetics and personal care
industry, toothpaste thickener,
shampoo conditioner (usually
chemically modified version).
Hydraulic fracturing shale oil
and gas exploration industry is about
guar gum produced in India and
Pakistan Consume 90%. The split
manufacturing process produces
shells and bacteria known as "guar
powder", which is widely used in the
international market as animal feed.
Derivatization of guar gum leads to
subtle changes in properties, such as
decreased
hydrogen
bonding,
increased solubility in water-alcohol
mixture, and improved electrolyte
compatibility. These changes in
properties result in increased use in
different fields, like textile printing,
explosives, and oil-water fracturing
applications.
CROSS LINKING GUAR
Crosslinking of linear guar chains
requires a low concentration of guarforming agent. A decrease in guar
concentration has been shown to lead
to better and more complete fracture
destruction. Decomposition of the
crosslinked guagels after crushing
restores the permeability of system

and allows increased petroleum
product flows. Extraction.
 Hydroseed
forms
“guatack”
containing seeds.
 Medical facilities used to
concentrate liquids and foods for
patients with dysphagia, especially
nursing homes.
 Flame Retardant Industry - As a
thickener for Phos Chek.
 Nanoparticle industry - For the
production of silver or gold
nanoparticles,
or
for
the
development of innovative drug
delivery mechanisms for
the
pharmaceutical industry.
FOOD APPLICATIONS
Guar gum`s biggest marketplace
is the meals industry. In the United
States, one-of-a-kind probabilities are
set for suitable concentrations in oneof-a-kind meals applications. In
Europe, the EU meals additive code
for guar gum is E412. Xanthan gum
and guar gum are used gummies in
gluten-unfastened recipes. Guar gum
may be utilized in cottage cheese,
cottage cheese, yogurt, sauces, soups
and chilled confectionery. Guar gum
has 80% soluble fibre on dry weight
basis.
Applications include:
 For breads, the yield of dough is
increased, the elasticity is
increased, and the texture and
shelf life are improved. For dairy
products, thicken milk, yogurt,
kefir and liquid cheese products to
help maintain the homogeneity

and texture of ice cream and
sorbet.
 Acts as a meat binder.
 Seasonings improve the stability
and appearance of salad dressings,
barbecue sauces, relishes, ketchup,
etc.
 Used as a thickener and stabilizer
in canned soups, pet foods, frozen
foods.
NUTRITIONAL AND MEDICINAL EFFECTS
As a water-soluble dietary fiber,
guar gum acts as a bulky laxative. In
the late 1980s, guar gum was used
and was widely advertised with
several weight loss drugs. As a result,
guar gum is no longer approved for
use in over-the-counter weight loss
medications in the United States, but
this restriction does not apply to
dietary supplements. In addition, a
meta-analysis found that guar gum
supplements are not effective in
losing weight.
Dioxin contamination
In July 2007, the European
Commission became a member of
after detecting high levels of dioxin in
guar gum, a food additive used as a
thickening agent for the additive.
food. I have issued a health warning.
Exhausted. Small amounts of meat,
dairy products, desserts or cold cuts.
Guar gum in India is believed to be
contaminated with the now-discarded
pesticide pentachlorophenol. PCP
contains polluting dioxins. Dioxin
effects the human immune system.

******
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What is Plasticulture?
The term plasticulture refers to
the practice of using plastic materials
in agricultural applications. The
plastic materials themselves are often
and broadly referred to as "ag
plastics”. Plasticulture ag plastics
include soil fumigation film,
irrigation drip tape/tubing, plastic
plant packaging cord, nursery pots
and bales, but the term is most often
used to describe all kinds of plastic
plant/soil coverings. Such coverings
range from plastic mulch film, row
coverings, high and low tunnels
(polytunnels), to plastic greenhouses.
Plastic used in agriculture was
expected to include 6.7 million tons
of plastic in 2019 or 2% of global
plastic production.
Types of plastics used in
horticulture
The types of plastics used in
plasticulture can be roughly divided
into two categories1. Commodity plastic
Polyethylene (PE): Low
Density PE (LDPE), High Density PE
(HDPE), Linear Low Density PE
(LLDPE),
Polypropylene
(PP),
Polyvinyl
Chloride
(PVC),
Polystyrene.
2. Engineering and Specialty
plastics:
Styrene derivatives (PS/ EPS
and SAN/ABS), Polycarbonate,

Polymethyl
methacrylate,
Poly
oxy
ethylene
plastics.
Polyethylene (PE) is the plastic film
used by the majority of growers
because of its affordability, flexibility
and easy manufacturing. It comes in a
variety of thicknesses, such as a lowdensity form (LDPE) as well as a
linear low-density form (LLDPE).
Advantages of Plastic used in
plasticulture
 Higher strength to weight ratio.
 Very high flexibility, ability to be
folded and rolled easily.
 Impermeable to gas, water etc.
 Corrosion resistant.
 Chemical resistant.
 Smoother surface resulting in very
less friction.
 Light weight, hence assists in
increasing storage space and more
efficient transportation and less
fuel consumption while being
transported.
 Very durable.
 Preferred hygienic method of food
packaging.
 Exceptional
electrical
and
thermal insulation.
 Relatively
cheaper
to
manufacture.
Types of plasticulture applications
1. Water management
 Lining of canals, ponds and
reservoirs with plastic film.
 Drip and Sprinkler irrigation.
 PVC & HDPE pipes used for
water conveyance.
 Sub-surface drainage.
2. Nursery management
Nursery bags, pro-trays, plastic
plugs, coco-pits, hanging baskets,
trays etc.

3. Surface cover cultivation
 Soil solarization.
 Plastic mulching.
4.
Controlled
environment
horticulture
 Polyhouses.
 Shade net houses.
 Low tunnels, High tunnels.
 Plant protection nets.
Uses of plastic in Horticulture
 Mulching
 Drip irrigation
 Sprinkler irrigation system
 Farm Pond plastic lining sheets
 Polyhouses / Protected cultivation
 Plastic shade nets.
 Soil solarisation using Plastic
mulching.
 Low tunnels Plastic sheets
 Plastic Vermi bed in organic
farming
 Plastic uses in nursery
 Plastic uses in post-harvest
activities

Environmental aspects
As (non-biodegradable) plastics
are used in agriculture, there is a risk
of it ending up in the soil, thus,
polluting it in the process.
*****
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ulch is a substance that is
put on the surface or
vertically in the soil to
help with soil, water
conservation and soil productivity.
Mulching is a long-standing
vegetable habit that promotes plant
growth and development while also
assisting in optimal crop output.
Mulching can be done at any time of
year. Mulching helps decrease loss of
moisture content and maintains soil
temperature during the growing
season. The mulch protects the plants
by regulating the temperature in the
winter.
Types of mulch used in the
vegetable crops
Mulches are divided into two
different categories: organic and nonorganic. Only those mulch materials
that are often utilized in vegetable
cultivation have been discussed in
detail below.
1. Organic Mulch:
Compost/Manure/peat
These materials are suitable
for mulching and can have a pleasing
appearance. They should be put out in

a 2"–3" thick layer. Plants may
be harmed if manure is not well
decomposed before it is laid.
These materials will help to
improve soil fertility. It is
widely regarded as the best mulching
material for use in the home garden.
It is usually devoid of weed seeds and
is reasonably priced. When it's
available
from
commercial
manufacturers or homes, it can be
very satisfying. Compost can be made
from things found in one's yard.
Mulching does not necessitate the
purchase of pricey materials.
Peat Moss
This mulch is easy to work
with, but it is a bit expensive. Because
moistening dry peat moss takes a long
time and a lot of water, it should only
be put to a 3-inch depth or less and
should be avoided in drought-prone
locations. Because of its acidic pH, it
is ideal for acid-loving plants.
Sawdust
Mulch made from partially
decayed sawdust that has been aged
for a long time is good and lasts a long
time. It has a high carbon to nitrogen
ratio and is prone to caking. It has half
the nutrients of straw, is slow to break
down, and causes nitrogen robbery,
so it should not be used in the soil
until it has broken down to a brown
'soil' and worms have been
discovered in it. Softwood sawdust
takes longer to disintegrate than
hardwood sawdust.
Straw
Straw is similar to grass
clippings in terms of properties, but it
must be laid down in a thick layer (510 cm).
News paper

To secure lay down sheets of
newspaper and loosely cover with
grass clippings or other mulch.
They're too prone to blowing away on
their own, and once wet, they're
quickly split up or infiltrated by
weeds. Newspapers are largely
chlorine-free, and no one is at risk of
contracting lead poisoning from the
ink. Cover edges of paper with dirt if
no other mulch materials are
available. It's difficult to apply on a
windy day. This is unquestionably
accessible and cost-effective, but it is
a little tricky to put into practise.
Place two to three sheets of
newspaper beneath a thin layer of a
more appealing, more expensive
mulch as an under mulch.
2. Non-organic Mulches:
Polyethylene mulches
Non-organic mulches, on the
whole, lack soil-enhancing qualities,
particularly in terms of improving
soil particle aggregation, structure
development, and soil reaction
management. Plastic mulches are the
most widely used inorganic mulches
because of their properties of
moderating the hydrothermal regimes
of crop microclimates, as well as their
positive effects on weed control, soil
dryness
and
crusting,
water
conservation
by
preventing
evaporation from the surface, soil
erosion, and nutrient loss by leaching.
Types of plastic materials
PVC or polyethylene are two
common
plastic
compounds.
Polyethylene is preferred because of
its higher permeability to long wave
radiation, which might raise the
temperature around the plants
throughout the night.
Aluminium-coated plastic and
foil
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Use is restricted to vegetable
plants, where research has shown a
considerable reduction in insect pests
such as aphids and viruses
transmitted by insects. Weed control
is great with only one layer of either
of these products. These materials
take a long time to degrade, but they
are also quite expensive and ugly
mulches.
Criteria for Selection of
Mulches
It's critical to choose the right
mulch for the job, which is dependent
on the crop and season.
 Crop- Never mulch with stuff
from the same crop you're trying to
protect. This increases the risk of
disease transmission to the present
crop.
 Season- During the summer and
early fall, when temperatures are
high. Mulches with light colours
should be chosen since they reflect
heat and protect plants from
scorching. Dark-colored mulches
should be favoured in the early
spring since they allow for earlier
planting and stimulate early
development by warming the soil.
 Mulches should be spread when
crops are well established to
reduce crop production risks and
provide weed suppression in the
middle and late seasons.
Advantages of Mulching
 Mulching prevents sunlight from
reaching the soil, which inhibits
the growth of weeds. Weed growth
is slowed because photosynthesis
does not occur in the absence of
sunlight.
 Soil
moisture
conservationMulching lowers water losses by

preventing
direct
evaporation of moisture
from the soil. Mulching
contributes to water
conservation
and
irrigation
frequency
reduction in this way.
 Mulches avert the direct
impact of rain drops on
the soil, preventing soil
erosion and reducing soil
compaction.
 Organic
mulches
promote soil fertility and
health by gradually
decomposing
and
providing nutrients to the
soil.
 Protects the plant roots from harsh
conditions such as heat, cold, or
drought. Enhances the visual
appeal of the region and gives it a
neat appearance.
Disadvantages of Mulching
 Expensive-Some
mulching
materials, such as plastic films, are
expensive and out of reach for
most people.
 Frequently
unavailable-Some
mulching products, like as
compost and manure, are not
always readily available.
 Cause nitrogen insufficiencySawdust or straw can cause
nitrogen deficiency in plants.
 Keeps the soil moist-Organic
mulches can sometimes keep the
soil overly wet. This reduces the
amount of oxygen available in the
root zone, which is particularly
important in soils with poor
drainage.
 Plastic
mulches
could
be
detrimental to the environment or
to persons.

Organic Mulch

Inorganic Mulch

Conclusion
Vegetable crop consumption
has expanded globally as a result of
industrialization and rising health
consciousness. Finding solutions to
boost
yield
while
lowering
production costs is critical. Mulching
is thus one of the most essential
cultural activities for increasing
vegetable crop growth, yield, and
quality. Mulching has become an
unavoidable part of agriculture
production due to the numerous
beneficial impacts of all types of
mulches, both organic and synthetic.
Mulching is an example of a
procedure that can aid in the
production of high-quality food in
large quantities. Farmers will employ
this breakthrough technology in the
coming days to help them save
moisture, eliminate weeds, and
greatly increase soil health while
producing more. This will also
contribute significantly to the world's
long-term food security.

******
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xpanding water demand
along with the impact of
changing climate, is already
micturition deficiency a
reality in arid and semi-arid several
regions. The urban needs, industrial
sector, and the agriculture sector are
the most important water consuming
sector that is limiting the water, at the
same time irrigation water stress is
one of the most important limiting
factors that’s the affected crop and
fruits growth productivity. The report
suggests that over seventy percent of
water is used for agriculture purposes
and by 2050 feeding the world
population fifty percent more
production will be required and thus
also reflect fifty percent more water
demand. So, there is a vast need to
find
alternatives
to
control
desertification and the lack of water
threaten agriculture, hydrogels can
play a suitable role of remedy in the
agricultural sector by creating an
alternative beneficial climate to plant
growth and improving water use
efficiency.

E

Hydrogels are superabsorbents,
can change the physical properties of
soils that helps by increasing waterholding and water use (up to 85% for
sand), improving soil permeability
and infiltration, increasing the
efficiency of the water being used as
well as by reducing the need for
irrigation, the tendency of the soil to

What is Hydrogel ?
Hydrogel is a 3D cross-linked
polyelectrolyte polymer that absorbs
water on a large scale within a short
period and desorbs the absorbed
water under stress conditions. Some
can absorb 100 times of its weight are
specified as super absorbent. Besides
this the other characteristics such as
permeability,
rigidity,
and
transparency make them candidates
for soil conditioners by changing the
copolymer composition leads to a
broad improvement of water
availability and improving potential
irrigation to plants by increasing
water-holding properties of soil.
Based on agricultural use hydrogels
are 3 types:
1. starched based graphing hydrogel,
relatively cheap, biodegradable,
and easily modifiable in terms of
water holding capacity.
2. Potassium polyacrylate (Mineral
or Non-Mineral grafing type).
3. Sodium polyacrylate (Mineral
grafing type).
Hydrogel is also considered as
mini water reservoirs of soil, when it
is mixed with the soil, it forms an
associate amorphous gelatin–like
mass on hydration and with the
osmotic pressure difference in root
mantle the water detached from the
hydrogel for an extended time, thus
acts as a slow unharness supply of
water within the soil. Besides that, as
the water desorbed, the hydrogel
sinks, creating intervals in soil that
make further space for air,
infiltration, storage, and root

development. hydrogel polymer can
also use as a soil implement to
regulate soil infiltration rates in heavy
rainfall regions.
Use of Hydrogel polymers in
Agriculture
Natural Hydrogel polymers are
mainly petroleum-based products but
recently are also manufactured using
soy oil. Therefore, it is more
biodegradable and kinder to the
environment. Potassium and Sodium
polyacrylate-based superabsorbent
hydrogels are now used in
agriculture. Therefore, the hydrogel
can absorb plenty of water and turn
into water gel and desorb water when
faced with stress.
Agricultural hydrogels (AH)
refer to the water granules which can
absorb many folds of water of their
size when they come into contact with
water and slowly released the water in
the evaporation process. The
commonly used agricultural hydrogel
can intake 150-400 gm of water per
gram of hydrogel. Based on their
characteristic AH are soluble and
insoluble types. Soluble types are
used for irrigation where soil erosion
is prime and insoluble types are used
in gardens, nurseries to reduce the
number and frequency of irrigation.
Based on their kind they are used
either to reduce drought stress in
plans or increasing better use of
irrigation. Hydrogels can be applied
as a soil application or by spraying.
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Thus, permitting the mixing of
hydrogel with micronutrients and
pesticides.
A) Use of the hydrogel as soil
conditioner
Physically good soil is always n
perfect with high water holding
capacity. In the Indian context, most
of the rainfall is received in a small
amount of time thus huge water of
water is either runoff or infiltrated
deep down or leached and finally lost.
Besides this, some form hydrophobic
crust which triggers water runoff
instead
of
infiltration.
The
incorporation of hydrogels allows
water to infiltrate more and that water
again passes back to soil over some
time and provides a condition for
better root growth. Hydrogels are
tightly bound with roots thus enabling
transport of ions and beneficial
nutrient transport among soil and
plant.
B) Use
of
hydrogel
as
fertigation
The hydrogel can be used in the
slow release of phosphatic fertilizers

by making ester bonding between
polyvinyl alcohol and phosphoric
acids. Acrylamide and finely
powdered attapulgites made claysuperabsorbent polymers have been
shown excellent water retention with
a controlled rate of the role of
fertilizers and this is cheap as
compared to polyacrylate hydrogels.
C) Use

of

hydrogel

as

herbicide and pesticide
In
modern
agriculture,
Hydrogels can simultaneously supply
and maintain slow release of
herbicide and pesticide along with the
release of water. Hydrogels are made
with oligooxyethelene methacrylate
polymer and other acrylate monomers
can bind with herbicides like MCPA
and 2,4-D by ionic and covalent
bonds. Thus, proved different
combination approaches with various
pesticides in different rates of release
along with good soil retention.
Insecticides like cypermethrin and
fungicide like copper sulphate can
also be used as Hydrogel baits.

Conclusion
The high cost of hydrogels
makes it impossible for worldwide
use. Until the price is brought down,
this well-wisher polymer will remain
in limited government and other big
funded organization hands and
private sector and farmers remain
deprived of its good wishes. The
government of India has now taken
some initiatives. In 2015, IARI
Collaboratory
with
Reliance
Industries limited developed novel
hydrogel to cope with drought and
make efficient utilization of water for
farmers of the arid and semiarid
region. Furthermore, Alstahydrogel
was introduced by Indian agricultural
Marketing for the utilization of
farmers. But till now farmers are
unaware of it. So better technology
transfer and communication are again
important to link farmers and
hydrogel.

******
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ndia is a major producer of
vegetables throughout the world. In
terms of vegetable production, it is
second only to China. The United
States, Turkey, Iran, and Egypt were
the next largest producers of
vegetable. With only 2.4 percent of
the land, India can support more than
17 percent of the world's population.
On a large scale, it appears that we are
on the verge of a global food crisis.
According to a recent UN special
report on the right to food, nearly one
billion people around the world sleep
without food, and a child dies of
malnutrition every 6 seconds.

I

leafy green vegetable, such as lettuce
and spinach, is usually a full cup.
Vegetables are rich in vitamins
like vitamin-A (leafy vegetables,
pumpkin), vitamin-B (peas, tomato
and spinach), vitamin-C (moringa,
tomato and chilli) and vitamin-K
(leafy vegetables), minerals (calcium,
tomato,
spinach
and
peas),
phosphorus (tomato, cucumber), iron
(spinach, peas, tomato, bitter gourd),
iodine (okra, summer squash), trace
elements and some vegetable contains
useful amount of protein (such as
moringa and peas) though generally
they
contain
little
fat
and
carbohydrates, all of which are

beneficial to human health. Calcium
is required for the formation and
maintenance of strong bones in
humans. Broccoli and dark, leafy
greens like kale, bok choy, and collard
greens
contain
it
naturally.
Antioxidants and carotenoids are rich
in red and orange vegetables.
Vegetables are a good source of fiber
and are low in calories. To acquire the
maximum fiber, consumers should
consume produce in its whole form
rather than in juice form. Fiber helps
the digestive system work correctly
and avoids blood sugar rises by
delaying the digestion process. Fiber
is abundant in broccoli, squash, pears,
and apples, among other fruits and
vegetables. Anthocyanins, which are
found in blue and purple vegetables,
have
anti-inflammatory
and
antimicrobial properties. Dark, leafy
greens, on the other hand, are high in

Vegetables are an essential
component of everyone's daily diet,
especially in India, where a major
percentage of people is vegetarian. As
a result, they depend on vegetables to
meet their dietary needs. Five to nine
servings of fruit and vegetables per
day are recommended by the USDA
Dietary Guidelines for Americans.
The total amount consumed differs by
age and gender, and is based on
typical portion sizes as well as general
nutritional content. Potatoes aren't
counted because they're mainly
source of starch. One serving of most
vegetables and vegetable juices is half
a cup, which can be eaten raw or
cooked. A single serving of
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as their level of living
rises and they become
more aware of the
benefits of eating
high-quality
foods.
Farmers
are
implementing
contemporary
crop
yielding improvement
technologies for better
yield, quality biotic
resistance, flexibility
to respond to changing
climatic circumstances, and nutritional
management in food to make it healthy
in today's period of variety. Vegetables
gave more yield than other traditional
crops such as wheat and rice. Wheat
yields around 50-55 quintal/hec, while
vegetables like tomatoes yield around
250 quintal/hec. Thus, they provide
much more production of food per unit
area. However, there are a few
difficulties, including tumultuous
weather, seasonal cyclones, occasional
droughts,
demographic
pressure,
industrialization, urbanization, and
unprecedented pesticide use, as well as
the compulsion for rural populations to
migrate to urban areas, particularly for
livelihood.

crop requires different planting
methods; and, thanks to the
convenience of modern planting
techniques and equipment, they can put
this knowledge to good use and
produce a wide variety of vegetables on
their smaller farms. Smallholder
farmers can earn more money by
growing high-value crops. Because
vegetables are harvested rapidly, three
to four harvests may be grown
throughout the year to fulfil the
growing demand. As a result, variations
in food intake and demand for specific
vegetables may be accommodated.
Because of high yield and short
cultivation time, vegetables are a major
source of income for farmers. As a
result, a potential trade for smallholder
farmers, which will assist to reduce
rural poverty and unemployment in the
long run.

calcium, fiber, and carotenoids. A
considerable amount of the mineral
may also be found in oranges and
dried figs. The regular consumption
of the recommended amount of
vegetables is beneficial to human's
health.
However, vegetables often also
contain antinutrients and toxins which
interfere with the absorption of
nutrients. These include α-chaconine,
Here are some helpful tips for
α-solanine, enzyme inhibitors (of
producing your own vegetablesprotease, cholinesterase, amylase
 Soil Testing - This is critical since
etc.), cyanide and precursors cyanide,
it will have a direct impact on the
tannins, oxalic acid and others. The
growth of your crops. So, have a
insufficient consumption of highlook at it and then get planting.
quality vegetables, on the other hand,
 Planting Methods - Managing
causes a variety of mineral deficiency
ideal crop requirements and
symptoms. The quality of vegetables
appropriately spacing plants.
is primarily depending on the
Agricultural mechanization has  Alternate Crop Planting - Crop
production system and post-harvest
been
regarded
a key role in the
rotation is usually recommended
processing procedures.
development and sustainability of
each season since each crop or
Horticulture has achieved vegetable production, despite its
plant requires different soil
significant progress in recent years in historical neglect. Farmers and state
conditions.
terms of increased area and governments recognize the benefits and  Appropriate Drainage and
productivity under various crops, are implementing schemes and
Water supply - This is critical for
increased productivity, technological programmes to assist farmers in
soil drainage since excess or
production
interventions,
crop adopting mechanization on a broad
standing water can suffocate crops.
diversification and post-harvest and scale. Although much work has to be  Soil Nutrients and Use of
forward connections through value done in this area, a head start has been
Fertilizers - One of the most
addition and marketing. India can made.
significant variables that have a
Smallholder farmers have incultivate a broad range of vegetable
direct influence on vegetable
crops throughout the year due to its depth knowledge of their land, which is
production and quality is the use of
diverse agro-climatic zones. People are passed down through the generations;
fertilizers and soil nutrients.
becoming more concerned about their they have a better understanding of
health and purchasing better vegetables their seeds and crops, as each type of
******
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t least once taste every fruit
of every tree in the garden; it
is an insult to creation not to
experience fully," stated
Stephen Fry, a well-known British
actor. Countries in the tropics India,
for example, is endowed with a
diverse array of fruits and vegetables.
vegetables that are cultivated in a
natural environment, for example,
Mangoes, Apples, bananas, guavas,
and citrus fruits are plentiful. Because
of their particular flavour and aroma
these fruits are also good for you.
Attracting the attention of organic
scientists on a regular basis
horticulturists, new study will aid
them even more. Determine the
quality of their work Fruit lovers, on
the other hand, and it is also important
for the average guy to understand that
there are more fruits that are
occasionally
referred
to
as
"Underutilized fruits" that are high in
nutrients in terms of vitamin C,
carotenoids, and antioxidants, they
are superior. Despite this, they are
successful.In spite of this, they are
inexpensive andare easily available
across the country. Some of them
havedistinct flavors and are easy to
cultivate under harsh conditions as
compared to exotic fruits like apples,
mangoes, kiwis, cherries, grapes, etc.
The underutilized fruit plants are also
naturally disease tolerant and are
adapted to hot, hardy climate
conditions very much in sync with

equatorial
climate
conditions. In India, they are
found basically in the dry
regions
of
Rajasthan,
Madhya Pradesh and Gujarat.
Some of them are confined to natural
wild and semi-wild arid zones.
Although the nutritional value of
majority of the forest foods are
unknown, but most of them which
have been researched is found to be a
storehouse of nourishment.

Reasons for the low consumption of underutilized
fruits
The poor consumption of
underused fruits can be traced back to
a variety of factors. The majority of
native fruit trees aren't widely
planted. There is a scarcity and
dispersion of grown in farms
understanding of the nutritional value
of their fruits Furthermore, many
people choose to eat fruit that has a
high nutritional value. Because wild
fruits contain a lot of the dreaded
tannins and glycosides, to name a
few. As a result, fewer people are
affected. Indigenous fruits are neither
large nor fleshy and contain lots of
seeds. The fruits are highly perishable
and difficult to store in the fresh form.
Most of the wild fruits are not really
easy to handle and consume. Along
with this, the major reason is thatmost
of them are often available only in the
local marketsand are rarely known in
other parts of the country.
Oncontrary, benefits of such
underutilized fruits far exceedtheir
limitations.

the local tribes to cure various
diseases. Many of the fruits, seeds,
leaves of the plants are used as
curative foods in the traditional
Indian medicine and ayurveda. For
example, Alma is used for treating
diabetes, bael fruit for beating the
heat, bael leaf for diabetes, and ber
and phalsa being highly rich in
Vitamin C are used in cases of
Vitamin C deficiency. In addition,
some fruits have excellent flavor and
taste and are used for preparing
delicacies at household level for
example, ber, matira, pickles made by
lasora.

Medicinal significance and
processing
of
some
underutilized fruits
Aonla/Amalaki/Amla
(Emblica officinalis):
Aonla is a deciduous fruiting
plant grown in many states of India.
The tree is hardy, prolific bearer and
a suitable choice for arid regions of
the country. The nutritional values of
aonla are numerous and is
recommended to be included as part
of the daily diet. The fruit is the
richest source of vitamin C and is a
diuretic, aperients and laxative. It
cures insomnia, scurvy, constipation,
used as a cooling agent to reduce the
effects of sun strokes. As an antioxidant, it prevents premature ageing.
It reduces blood sugar in diabetic
patient Aonla is also used in many
hair tonics. It enriches the growth and
hair pigmentation. It prevents

Benefits of underutilized
fruits
Most of the underutilized fruits
are cheap and highly nutritious. They
have known for medicinal and
therapeutic properties and are used by
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premature graying and falling of hair.
Due to its highly acidic and astringent
nature, the fruit in fresh form or as a
table fruit is not popular and
consequently, it is used in the
preparation of various ayurvedic
tonics like chayvanprash, triphala,
etc. However, aonla fruits are
processed into a number of food
products like preserve, jam, jelly,
candy, toffee, pickle, sauce, squash,
juice, RTS beverage, cider, shreds,
dried powder, etc.
Wood
apple/Kath
Bel
(Feronia limonia):
It is originated in India and
belongs to the family Rutaceae. It is a
hardy upright tree, producing
nutritive acidic fruit and the pulp is
eaten raw with or without sugar. The
pulp is a rich source of calcium,
phosphorus, iron and vitamins like
carotene, riboflavin, niacin, thiamine
and vitamin C. The fruit is used as a
liver and cardiac tonic, and when
unripe, for easing diarrhoea and
dysentery. Wood apple can be
converted into value added products

oldest cultivated fruits in India, it has
a mythological significance viz.
leaves are used for worshiping Lord
Shiva. This fruit is also commonly
found in the hilly regions of India.
The fruit is used as ayurvedic remedy
against diarrhea, dryness of the eye
and common cold. It is also useful in
preventing scurvy and strengthens the
stomach and promotes its actions. It
can be used for jam, jelly, squashes
and other beverages.
Jamun (Syzygium cumini)
It is an important indigenous
fruit of commercial value in the
country. It belongs to the family Myrtaceae. The tree is ideally suited for
windbreak and roadside plantations.
It is taken as a dessert fruit and is also
used in making beverages, squash,
jam, jelly and wine. It is used in blood
purification, diabetes, diarrhoea,
eczema and as an antidote for

strychnine poisoning. It is stomachic,
carminative and diuretic and lowers
the blood pressure. The jamun seed
powder reduces the sugar content in
urine.
like jam and fruit bar in order to avoid
glut and utilize the surplus during the
season. Wood apple juice when
mixed with other fruits can serve as
an excellent beverage.
Bael/stone
apple/Bengal
quince/Bel/Siriphal
(Aegle
marmelos)
It is native to India and
Pakistan and spread throughout
South-East Asia. Being one of the

Ber/Indian Jujube (Zyziphus
mauritiana)
It belongs to the family
Rhamnaceae. It is an ideal fruit tree
for arid and semiarid regions in
tropical and subtropical climate
where most of the fruit crops cannot
be grown. Fruits are greenish yellow
to reddish brown. It has a high
amount of vitamin.C. More vitamin C
was found in the fruit flesh near the

seed rather than near the skin of the
fruit. It is also a rich source of vitamin
A and B complex. The fruits can also
be used for making several products
like chutney, dried ber, murabba,
jelly, etc. Wines can also be prepared
from the fruits. The decoction from
root and bark is good for dysentery
and diarrhoea and leaf decoction is
useful as gargle in sore throat and in
bleeding gums. The seed kernels are
aphrodisiac. The powder of ber roots
has medicinal properties for curing
ulcer, fever and wounds.
Fig (Ficus carica)

Fig was an important food
crop in ancient civilization. It is a
highly nutritious fruit. The fruit
contains protein, calcium, iron,
vitamin A and thiamine at varying
concentrations. Figs are consumed as
fresh or dried, preserved, candied or
canned. Fresh figs are nutritious and
used as dessert or for making jam,
jelly, pudding, cakes, etc. The fruit is
valued for its laxative property. It is
applied for boils and other skin
infection.

Promotion of underutilized
fruits
A great deal is known about
the virtues of the underutilized fruits
of India, but unfortunately very few
of these fruit crops have ended up in
farmer’s orchards. They can
contribute to food security, health or
energy needs of people. Promotion of
their cultivation and conservation is
hence essential. Most of the
indigenous fruits have only a few
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specified varieties. Therefore, their
improvement and development of
ideal propagation methods and agrotechniques should also be adopted.
Being local crops and harvested from
the wild or found in the home
gardens, they are easily available and
there by provides food security to the
people. The crops are not readily
processed. The promotions for setting
up of processing industries (jams,
jellies, fermented products, etc),
industries for manufacturing of
resins, gums, etc. and lifestyle (e.g.,
cosmetics)
should
also
be
encouraged.
Underutilized fruit crops can
be used in sustainable lands since
they do not require external inputs

such as irrigation or fertilization. The
low external input requirements have
also given rise to suggestions that
underutilized crops production can go
hand in hand with organic
certification, thus opening niche
market options to the producers. In
addition, underutilized crops are
components of mixed cropping
systems, whether on terraces, agro
forestry systems or home gardens.
Besides, underutilized crops are
integrated into the farming system
and are better suited to harsh
conditions
than
domesticated
commercial
crops.
Since
an
uncertainty of climate is prevalent, a
certain level of resilience can be built
through increased agro-biodiversity.
If one crop, or one variety, fails due

to unforeseen events, others might be
available to provide food or income
instead.

Conclusion
Though minor fruits are
popularly known as ‘less known
fruits’ or ‘underutilized fruit’, these
fruits have great values both in
nutritional and medicinal properties.
Having a wide degree of adaptability
with high degree of tolerance, they
can thrive well under adverse climatic
conditions. These fruits also serve a
potentiality in sustainable agriculture.
Hence, research and development
work, awareness to farmers and
feasibility for the cultivation of
underutilized fruits must be given due
considerations.
******
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mong vegetables, the potato,
tomato and mushroom were
selected for identifying the
training needs as it has huge
potential of processing into various
value added products. The study was
conducted to identify the training
needs of tomato processors, potato
processors and mushroom processors
from Dhar (MP), Meerut (UP) and
Sonepat (Haryana) respectively for
value chain development. From each
commodity, 15 processors were
selected purposively. The tomato
processors were mainly making

tomato sauce, the potato processors
were engaged in making chips,
namkeen, papad, laccha etc. whereas,
mushroom processors were found
canned mushroom making.
For
identifying the training needs the
scaled developed by Shruti in 2019
was used. The scale was developed in
four dimensions namely marketing,
technical, information and social
responsibility.
1. Marketing Training Needs
Within marketing dimension,
four sub-dimensions i.e. Product,
Price, Place and Promotion (4Ps)
were identified. The Table 1
illustrates that the most preferred area
of training need for tomato processors
were  Identifying the types of value
added product from tomato (12.6),
 identifying the potential customers
as well as point and volume of sale
(10.93),

 deciding nutritional value of
products and using natural
ingredients (10.53) and
 pricing of products and fixing
discounts on it.
However, for potato processors,
online marketing (11.13) and
selection of agricultural commodities
(11.07) were observed to be preferred
area. The reason for ‘selection of
agricultural
commodities’
as
preferred area of training need due to
irregular and high cost of suitable
variety of potato in Meerut. In case of
mushroom processors, the preferred
area was noticed for types of value
added product (13.3) that can be
possible, as presently, the processors
were restricted to canned mushroom
only instead of various potential for
value addition in mushroom. Within
sub-dimension, among all the three
processors the promotion was found
to be most preferred area of training
need due to trend of online marketing
in present scenario and promotional
strategies i.e. free sample, coupon,
contests,
incentives,
loyalty
programmes.

Table 1. Preferred area of training need in market dimension among vegetable processors to upgrade value chain
as per Friedman test
Tomato
Potato
Mushroom
S. No
Statements
X2 70.89
X2 85.72
X2 112.7
(14)p<0.05
(14)p<0.05
(14)p<0.05
A
Marketing Dimension
I.
Product
3.5
3.64
3.46
Selection of agricultural commodities
8.2
11.7
1.76
1.
Designing or planning of types of value added products
12.6
7.4
13.3
2.
that can be developed
No need of training to determining features of value
6
7.03
8.53
3.
added product i.e. size, quality, appearance etc.*
Technology used in processing and packaging value
4.13
8.5
7.1
4.
added products
Determining branding of value added products
8.9
5.33
7.06
5.
Deciding nutritional value of products and using natural
10.53
5.46
8.46
6.
ingredients
II.
Pricing
3.78
3.25
3.68
No need for training to estimate cost of value added
4.16
3.26
3.73
7.
products*
Pricing of products and fixing discounts on it
10.33
7.067
7.4
8.
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9.
10.
III.
11.
12.
13.
IV.
14.
15.

Identifying price differences among target customer
groups
Determining the competition for the products
Place
No need of training to identify enterprise opportunities
and its premises*
No need of training to identify distribution of product
through direct selling or intermediaries involvement*
No need of training to determine potential customers as
well as point and volume of sale*
Promotion
Strategies for promotion i.e. free sample, coupon,
contests, incentives, loyalty programmes
No need of training for online purchasing facility of value
added products*

6.56

6.4

10.83

6.7
4.15
8.7

9.33
3.8
5.3

11.96
3.24
4.4

8.96

10.6

6.1

10.93

9

9.76

4.26
7.3

4.63
9

4.1
9.76

5.93

11.13

9.8

2. Technical Training Needs
processors, the preferred areas of quality and safety standards (11.8)
Under technical dimension, training need were developing followed by determining sources,
the sub-dimensions were inputs, innovative value added product or price trends, demand and supply of
infrastructure, finance, legal and services (12.43 and 12.76) followed potato (10.46) were preferred area.
managerial. The Table 2 represents by modern processing technology
that in case of tomato and mushroom (11.03). For potato processors, food
Table 2. Preferred area of training need in technical dimension among vegetable processors to upgrade value
chain as per Friedman test
B
Technical Dimension
Tomato
Potato
Mushroom
2
X2 75.28
X 55.65
X2 143.51
(13)p<0.05
(13)p<0.05
(13)p<0.05
I
Inputs
3.8
4.11
3.73
Determining sources, price trends, demand and supply of
4.9
10.46
1.86
1
critical raw materials
No need of awareness about international/national
6.83
6.23
9.3
2
standards, regulations and laws of agricultural technology*
No need of training to use appropriate and modern
11.03
8.2
11.16
3
technology for processing*
No need of training for developing innovative value added
12.43
7.4
12.76
4
products or services*
II
Infrastructure
4.46
3.76
2.36
No need of training to determine cost effectiveness of
5.73
8.86
4.23
5
storage capacity*
No need of training for estimating cost effectiveness of cold
4.6
5.03
4.5
6
chain facility*
III
Finance
3.86
3.57
3.35
Effective financial planning including balance sheet, profit
10.76
7.13
9.76
7
and loss statements etc.
Forecasting the need for additional capital for agri-enterprise
5.36
5.2
9.06
8
No need of training to identify the credits availability,
7.06
5.5
3.33
9
sources, types and rules as well as procedures to avail it*
IV
Legal
3
4.26
3.02
Registration of agri-enterprise
5.2
8.9
3.43
10
No need of training to obtained appropriate licenses*
7.06
6.56
6.8
11
Knowing different food quality and safety standards
9.06
11.8
8.43
12
V
Managerial
3.2
3.8
4.26
Need of training for enhancing decisions making skills
6.96
7.9
9.06
13
Need for exposure for networking skills
7.93
5.73
11.16
14
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3. Information Training Need
Within
information
dimension, the Table 3 clearly
indicates that tomato and mushroom

processors required information
regarding enterprise expansion and
diversification (5.46 & 5.73) whereas
potato processors needed information

regarding
(5.13).

marketing

information

Table 3 Preferred area of training need in information dimension among vegetable processors to upgrade value
chain as per Friedman test
S.
Information
Tomato
Potato
Mushroom
X2 38.73
X2 39.45
X2 11.07 (5)p<0.05
No
1
2
3
4
5

6

Information and support for agri-start-up, its expansion and
diversification
Marketing information about prices, flow of products, food
processing units etc.
Need of information regarding new technology from
governments etc.
No need of information regarding post-harvest management
of agricultural produce*
No need of training for searching and utilising data from
patent information, innovation information and other sources
of knowledge*
Understanding of the different ethical issues that exists in
relation to enterprise and its utilisation

4.
Social
responsibility
Training need
In
case
of
social
responsibility, Table 4 illustrates that
tomato processor preferred training

(5)p<0.05

(5)p<0.05

5.46

4.63

5.73

3.3

5.13

4.23

4.5

2.06

3.86

2.16

3.7

2.46

2.76

2.83

3.2

2.8

2.63

1.5

need for reducing deleterious effect
of value added products on human
health (4.36) whereas, potato
processor
preferred
training
regarding
compliance
with

government rules, procedures and
legal requirements (4.33). The
mushroom processor wanted training
for effective utilization of fund and
resources (4.1).

Table 4 Preferred area of training need in social responsibility dimension among vegetable processors to upgrade
value chain as per Friedman test
Social Responsibility
Tomato
Potato
Mushroom
D
X2 30.96
(4)p<0.05

1
2
3
4
5

No need of training to provide conducive working environment
for work culture*
Effective utilization of funds and resources
No need of training for prevention of environmental pollution*
No need of training to reducing deleterious effects of industrial
products on human health*
To comply with government rules, procedures and legal
requirements

Conclusion
The most common dimension
for training needs among these three
processers namely tomato, potato and
mushroom was found marketing. All
the processors showed their interest

X2 18.22
(4)p<0.05

X2 23.76
(4)p<0.05

1.9

2.33

1.96

2.9
2.2
4.36

3.16
2.43
2.73

4.1
2.83
3.83

3.63

4.33

2.26

for marketing dimension as training
need because of their need to
diversify their value added products,
identifying the potential customers as
well as point and volume of sale and

learn online marketing and other
promotional strategies.

*****
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SOLAPUR LAL (NRCP H-6):
FIRST BIO-FORTIFIED HIGH
YIELDING POMEGRANATE HYBRID
…?
Sharad Shikandar Jadhav
Ph.D. Research Scholar
PGI, MPKV, Rahuri MH
Omegranate (Punica granatum
L.) is an important fruit crop of
arid and semiarid regions of the
world. There has been
enormous increase in pomegranate
acreage, production and export over
the past decades. India has occupied
first position in world with respect to
area and production as well as leading
consumer of pomegranate in the
world with around 50% share
globally. In India, it is cultivated over
2.62 lakh hectares with an annual
production of 30.34 lakh tonnes and
average productivity of 11.58 tonnes
per hectare. Maharashtra is leading
state in production of pomegranate.

P

Pomegranate is high value crop
also called as dollar crop. Every part
of pomegranate including seed, rind,
fruit, flower, leaves, wood, trunk bark
and root have great economic
importance. Demand in domestic and
international market has widened the
scope for earning higher dividends
from this crop.
Due to the rapid increase in
the area of the pomegranate, the
pomegranate industry began to have
obstacles due to diseases and insect
pests. Pomegranate production is
hampered due to diseases such as
bacterial blight and wilt due to
monoculture with the susceptible

variety Bhagwa in large areas,
favorable weather conditions for
diseases, absence of satisfactory
chemical control measures for
bacterial blight, lack of understanding
of its mode of propagation and spread
this resulted in the spread of the
disease to newer areas causing great
losses to farmers.
ICAR-NRCP
addressed
obstacles to pomegranate cultivation
and began strategic research on
pomegranate. The pomegranate
breeding program relies heavily on
exploring the variability of existing
traits in the germplasm, therefore the
NRCP has a well-established field
pomegranate gene bank with 362
indigenous and exotic germplasm
lines including cultivated and wild
species which serve for the collection
of genes for various traits.
Considering the important
role of pomegranate in horticulture
not only as a super healthy fruit, but
also in doubling the income of
farmers in arid and semi-arid areas
facing the challenges of water
scarcity, climate change and small
farm land holdings, NRCP launches
the first biofortified, high-yielding
“Solapur
Lal”
(NRCP
H-6)
pomegranate hybrid in 2017. A
promising Solapur lal pomegranate

hybrid has been developed through
crossing Bhagwa with (Ganesh x
Nana) x Daru. For hybridization, a
traditional commercial Bhagwa
variety was used as the female parent
and a wild variety such as Nana and
Daru as the male parent.
Solapur Lal (NRCP H-6) hybrid
Characteristics:
Solapur lal is the first high
yielding biofortified pomegranate
hybrid. This hybrid fruit contains
more iron, zinc, ascorbic acid
(Vitamin-C) and anthocyanin than the
traditional
Bhagwa
variety.
Biofortification is the process of
increasing
the
content
of
micronutrients and the nutritional
value of crops through selective
reproduction
and
genetic
modification. In the world, 60% of
the population is iron deficient and
30% of the population is zinc
deficient, so this hybrid will be a great
help to alleviate malnutrition in
humans.
Solapur lal hybrid matures
earlier so the cost of production can
be reduced compared to Bhagwa as
well as this hybrid is more productive
than Bhagwa. Export demand is
expected as Solapur is more
nutritious and the fruit is more
attractive than Bhagwa. The fruits of
the Solapur lal variety are medium in
size and the fruits and arils are an
attractive dark red colour. The texture
of the seed of this variety is medium.
TSS and the weight of 100 seeds of
this hybrid is more than the Bhagwa
variety. The preservation quality of
the fruits is high due to their thicker
rind. This hybrid will be very
important for the increase of the
production since in this hybrid the
flowering and fructification or fruit
setting is superior to other Varieties.
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Solapur Lal

Bhagwa
Many farmers feel that the Solapur lal
hybrid is less susceptible to bacterial
blight and other diseases than the
prevalent Bhagwa variety.
Due to its high productivity,
the Solapur lal hybrid has become
popular among farmers in a short
time. This variety is in high demand
in Maharashtra as well as in the
pomegranate
producing
states of the country. More than 10
Lakh saplings of the Solapur lal plant
have been successfully planted in the
country through the nursery provided

Sr.No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

by the National Pomegranate
Research Center.
Recommendation for Planting:
Climate: Arid- semi arid climate
receiving annual rainfall of 550-700
mm / year is suitable.
Soil: Well drained loamy soil rich in
organic matter is preferred.
Spacing: 4.5 m x 3.0 m
Plant Population: 740 plants/ha.
Pruning: Being nutrient responsive,
this hybrid is vigorous in nature.
Hence, pruning twice a year is
recommended to maintain ideal plant
canopy.

Image credit: ICAR-NRCP Solapur.

Crop Load: It is advisable to practice
crop regulation from third year
onwards. The flowers should be
removed up to two years. Thinning of
flowers and fruits at setting stage is
recommended to maintain optimum
number of fruits on each plant
according to age of plant.
Third year: 60 -80 fruits/plant
Fourth year: 80 -100 fruits/plant
Fifth year: 100 -120 fruits/plant
Sixth year and onwards: 140 -160
fruits/plant.

Characteristics of Solapur Lal (NRCP H-6)
Fruit Maturity (Days)
No. of Fruits/ Plant
Fruit Yield (kg/Plant)
Fruit Yield (t/ha)
Aril colour and Size
100 Aril weight (g)
100 g Aril juice content (ml)
TSS (Brix)
Fruit colour
Fruit size
Rind thickness (mm)
Vitamin-C (mg/100g)
Anthocyanin (mg/100g)
Iron (mg/100g)
Zinc (mg/100g)
Purpose

160-165 Days (15-25 days earlier than Bhagwa)
130 to 140 (Higher than Bhagwa)
35 to 39 (Higher than Bhagwa)
23 to 27 (Higher than Bhagwa)
Bold with Dark red colour (Higher than Bhagwa)
40 to 42 (Higher than Bhagwa)
45 to 50 (Higher than Bhagwa)
17.5 to 17.7 (Higher than Bhagwa)
Dark red
Medium
3.3 to 3.5
19.4 to 19.8 (Higher than Bhagwa)
385 to 395 (Higher than Bhagwa)
5.6 to 6.1 (Higher than Bhagwa)
0.64 to 0.69 (Higher than Bhagwa)
Table purpose and suitable for processing
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