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OSmart Far mi

Ambeeg, an environmental intelligence company th
supplies hyperlodanvironmental data in reéime,
has launched S mar t F ar anew afferibga |t
that brings data science techniques to farmers aryd
agribusinesses to improve the health of their farmg.
O Smart Far bylAmbgewill helpdarmers
understand their fams better, mitigate the impact of
climate change on agriculture, take measures ta
monitor and mitigate soil degradation, and increade
agricultural productivity using environmental data
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Zulfikar, Director LULU group d Hypermarket declared that
due to positive approach assam Government and APEDA it
IS decided to start trials eburcing Gingerfrom Assam, the
group declared that they Wbe starting trials of 150 M§inger
sourced from Assam within next fortnightpon the successful
trials, long term agreements will be finalised taking support fi
APEDA and state of Assam

Agricultural and Processed Food Products Export Developmgt
Authority (APEDA) organised oone-day International Buyer
Seller Meet (IBSM) orMarch 10, 2022 in Guwahati.

The objective of the IBSM was firomote the exports of the
potential agricultural and processed foodoroducts from the
Assam and other Norbastern states, apdovide market linkage
to the producers.
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nternati onall

The 49" ExeMive Meetil

of the Heads of™®|egations
of the Inten(s '

bar % Y

Global recognitiorhas come to India's pper farmers in the
form of thelnternational Pepper Community award for
Jomy Mathew, who hails fromPothanikkad, near
Kothamangalam.

On the sidelines of the award function, organised undei
aegis of the&spices Board Mr. Mathew said there was
tremendouscope for various spice crops in the country
Includingpepper, which had suffered some setback in the
recent past. Mr. Mathew said he cultivated about a hun
acres inShimogain Karnataka, wherpepper, rubber,
arecanut and coffeawere major crops. Hgaid the IPC

recognition had come his way owing to high productivit
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Scientists make use aftificial intelligence and

machine learning to set a new world recordgenerating
algaeas a reliabléiofuel source Available of algae to

produce oxygen forur 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 §
greener and more economical fuetource for jet aircraft
and other kinds of transportation could be achieved. The
research project is conducted by Joshua Yuan, PhD., §

Office.

March, 2022/ Issue23/Page [13

timesofagriculture.in

W Times of Aariculture

A Resonancein Agriculture




HOW rAKMERS CAN
BENEFIT _%SING
KISAN DRONES IN

FARMING




India is primarily an agrarian economy. Agricul  ture 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 amoun t 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 ofthe 0 Dr one Ki s aKisanYrartes véllbe
used for crop assessment, digitization of land records, and spraying
of insecticides and nutrients. He concl uded I n hi
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”. C rop 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 a s 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 pr oduct 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 constru ction, 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 itreadily available to Indian farmers
and ready to be used to increase agricultural productivity.
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Crop monitoring

Crop surveilla nce 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 mo nitoring 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 b y 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.




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 c an detect
a sick animal and swiftly take actions accordingly. As a result,
drones' effect on precision dairy farming is quickly becoming the
new normal.




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 m apping.

Monitor growth

Even when everything is going as planned, crops need to be
surveyed and monitored to en sure that the right amount of yield
will be available at the time of harvest. It is also important for long
term planning, whether it is about determining the right price for
the open market, or harvesting cyclical crops. Drones can provide
accurate data a t every stage of crop development, and alert farmers
to any changes before they become a crisis.




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

1 Connectivity issue:  Often, on line coverage is unavailable in rural areas.
Under such circumstances, a farmer needs to invest in internet connectivity,
which can turn into a recurring expense.

1 Weather dependent: Drones do not have any operational delays and can
work double the speed of human labor.

1 Weather dependent: Drones are heavily dependent on good weather
conditions. Under rainy or windy weather conditions, it is not advisable to
fly drones.

1 Knowledge and Skill: Using new technology is a welcoming change but
using it daily require s 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 Aut

SanyogitaDhanwal
(Ph.D. Scholar)
Deptt. ofExt. Education and

Communication Management
CCSHAU, Hisar Haryana
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ETHANOL PRODUCTION IN INDIA:
CURRENT SCENARIO, OPPORTUNITIES
AND LIMITATIONS

/ \ AEnvironment pollution is very bad in India. The main
& £ 7 cause of pollution is due to burning of fossils fuel and
- also affects the health of human. Though, Ethanol
Ankit Kumar blending in fossil fuels are very effective to control
B.Sc. Agriculture serious harm to ecological chain or worsening
Deptt. of Agriculture environmental pollution. This article presents the
CT group of Institutions ) ) . N
k / Ethanol production , its methods and opportunities .0

n recent ears, few

. y. Yeast l
environmental issues have
aroused the concern of

(| il
public as much as burning of | . [ J [

fossils fuel, especially in Sugarcane Industrial ~Molassesor formantation Distillation  Ethanol

relation to the health of  culture processing  Cane Juice
human. Henry ford and L ' L ‘

Alexander Graham Bell were -
the first to recognize that the TR

existing sugars found in plants Sugar Vinasse
coud be easily and
inexpensively converted into
clean burning, renewable
alcohol fuels.

Ethanol (GHsOH) is a clear, dilute aqueous solution, but a
colourlkess liquid with pleasant burning taste in more concentrated
odour. It is also known as Ethylsolution. Ethanol has a normal
alcohol, Grain alcohol and EtOH.density of 0.789g/ml at 20°C and
It has somewhat sweet flavor inmdts at -114.1°C. It boils at
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beothi goes traugh

£thanol anhyarowus and
Fopcdrated are produced

destilation columns
78.5°C. It most often used as areast gets energy from glucosethe occurrence of environmental
motor fuel, mainly as a biofuel As a result, ethanol is produced. pollution.
additive for gasoline. There has Currently only tke sugar (e.g. x More than 90% of U.S
been considerable debate abowgugarcane ) and starch (e.g. corn) gasoline contains ethanol,
how useful bioethanol/Ethanol iscan be economically converted. typically E10 (10% ethanol,
in replacing gasoline. ConcernsThe starches, on the other hand 90% gasoline), to oxygenate
about its production and use fiela must be broken into simple sugar the fuel, which reduce air
to increasing food prices due to thdirst. Diatase, an enzyme produced pollution.
huge amount of arable landby germinating barley, transformx Ethanol may be mixed with
required for crops, as well as thestarches into sugars. Therefore, petrol at any percentage upto
energy and pollution balance ofthe fird stage in brewing beer from  100%(E100).
the whole cycle of ethanolstarchy plants is the germination
production, especially from corn. of barley, also known as malting.

Fermentation is the most

ETHANOL AS A FUEL
comma method for Ethanol : H i i
production. In India, ethanol is A Tuture concern ethanol can rursl
developm
/("

mainly produced from Sugarcanebe mixed with gasoline to form

-
ent
mollasses by fermentationd'fferem blends..As the ethangl |
themolecule contains oxygen, it W) in Ethanol
dllows the engine to  more i

L2 NES SR

potentials

y

process. Fermentation is
biochemical process that occur

= y

when yeast break down glucoseSCMPIetely comtl)gst 'thef fuel, 0
OO, 4 GHaO00 light — CeH o0y 4 605 [photosynthisis) reS}J tlng in tewer
Ol — 20 HOH 20004 heat  [fermentation]  €MISSIONS and
CoH:00 + 30, = 2005 + 3H-04 heal [cornbustion) thereby reducing
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x Ethanol may also be used tocome
make biodiesel and power fuelremaining 9% from maize.
cells to reduces groundwaterLIMITATIONS FOR ETHA - x Total annual installedcapacity

and soil pollution.

NOL PRODUCTION

andETHANOL AVAILABILITY
& REQUIREMENT

from sugarcane

of ethanol &acohol in India is

x Ethanol (an alcohol fuel) has ax
high quality and octane rating,
resulting in improved engine

performance  and lower

emissions. x
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 gase€GHG)
emissions and to helpthe
sugarcandased industries that arg
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) wérein
and indicative target of E20 by
2030 laid out. About 90% ethanol

A Resonancein Agricultare

.
f(my) T

It requires a large piece of crop 693 Cr.Liters.

land as we know that ethanol isx Total annualinstalledcapacity

produced from sugarcane, of ethanol in India is 460 Cr.

corn andgrains. litersgrainbased 75 Cr.liters

The process of distilling molasses based385 Cr.liters

fermented corn or grain takes grain basedi 75 Cr. liters

long time and involves a lot of  molasses based385 Cr .liters

heat. The source of heat isx OMCs requires more than 310

mostly fossil fuel, and it emits Cr. liters ofethanol to achieve

a lot of greenhouse gas, which 10% ethanol blending in

cause environment pollution. current ESY 120.

x  Whereas OMCs have received
206 Cr.liters of allocation till
cycle 4 91% allocatio from
molasses basedthanol 9%

GOVERNMENT INITIATI -
VES TO INCREASE BLE N-
DING OF ETHANOL

imes of Aaqriculture

Inclusion of alternate feedstock
for ethanol production
Reduction of GSTon ethanol x
for blending in fuel.

Amendment of the provisionsof

allocation from grain based
ethanol

In next five years OMCs
ethanol requirement will be ap
prox 20002400 Cr.liters as

Industries  Development &  per 10%ethanol blending at all
Regulation Act, 1951 for India basis
freemovement of ethanol
ACrOSS CONCLUSIONS
Administrative pice. . .
e Ethanol
simplifying the  ethanol thanol is a very important

raw materials itcan be used in
alcoholic beverages,chemicals,

pharmaceuticals, cosmetic
products and automotive fuel.

procurement from 18% to 5%
Implementation of
10%blending ofethanol in all
movement of ethanol
acrossstates mechanism for Most of the ethanol
ethanol procedures of OMCsproduced in world by fermentation

States of India including Union process. Since ethanol is produced
territory except islands from plants that harness the power

(Andaman & NicobarLaksha of the sun, ethanol is also
dweep) considered as renewable fuel.
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NANO UREA: A POTENTIAL WAY TO

ENHANCE YIELD AND NUTRIENT minimizing the agro chemical

leaching to the soil. Nano Urea

USE EFFICIENCY OF CROPS (Liquid) contains ano scale nitrogen

tparticles which have more surface
ea (10,000 times over 1 mm Urea

effective  for precise nutrien

t) management in precision agricultureé®’
& £ with matching the crop growth stageP'ill) @nd number of particles (55,000
nitrogen particles over 1 mm Urea
Anuradha Yadav for nutrientand may provide nutrient n”)g FurFt)her Sl
Dept. of Agronomy throughout the crop growth period.P rurther, applicat !
SKRAU. Bikaner NanoUrea increase crop growth upurea (liquid) improves yield, biomass,

7 to optimum concentrations furthersoil health and nutional quality of

increase in concentration may inhibitthe produce.

Pn"s /granular urea are not only the crop growth due to the toxicity of

costly for the producer but , ot “NaneUrea provide more MANUFACTURING PROCESS
may be harmful to humans and

the environment. Furthermore,

surface area foriffierent metabolic Ammonia and carbon dioxide
nano urea may also be used fo rZ'?eCti;‘nZtigt?seyr?tlsgé,l:lhai;g ig?;zisc?nre conventionally used as reactants
enhancing abiotic stress tolerancemore dry matter and yield of the crop amﬂjnlgnzgsfiztrzgen dofoxlljdriaareTpeii
Nano_Urea pTe"e”‘S emvonr_nentgl is also prevented plant from . ¢ t ¢ d at
poI_Iutlon and improves physiological different biotic and abiotic stress. into a_ reactor. main a:ne a @
traits of wheat grown under drought temperature of 180210°C and a
stress conditions. The nano urea Nano sized fertilizers are the Pressure of 180 bar. Reactions
consists  of hig_her_ surface ared .\v frontier of involved in the manufacture of urea
because lesser in size of the nanp 4. o sustainable agrlcultureare as follows:

particle and have high reactivity, Nano Urea manufacturing method2N + CO, Y NHCOONH
solubility in water. When sprayed on rovide a simplistic way to develop (ammonlum Carbamate)

leaves Nano Urea easily enterd +
through stomata and other opening&@n0 scale material for better crop'\l|'|2COO'\l|'|4Y H20 + NH,CONH,

and is assimilated by the plant cells. [Production  while  significantly (urea)
is easily distributed through phloem

from_source to sink ?r?side the plant as IFFco NANO U REA

per its need. Unutilized nitrogen is

stored in the plant vacuole and is LIQUID ;:‘,@
1

slowly released for proper growth and .
development of plant. Nano Urea Introducing World's First Nano Urea "=

(Liquid) does not involve any for Farmers

government subsidy and will be made (" ‘--) I I

nanotectology

available to farmers at a 10% lower

price than a bag of urea. Reduces Increases

Transportation would be easier anc Input Cost Farmers’ Income
economical, as one 50l bottle = l )
would be equivalent to one bag of (4%¢3) ( 487)

regular urea fertilizer. Due to the

ultra-surface properties of nano urea, Environment-

Enhances Crop

it gets absorbed by the plants wher friendly Productivity

sprayed their leaves. Nano Urea art — 8- g

the important tools in agriculture to @t | e (E]])

improve crop efficiency, igld and : ® -

guality parameters with increase Nut:mg:'\z\ll%inuo *-n'thocxpor_thcm

nutrient use efficiency, reduce Com:)ontlonal
rea

wastage of fertilizers and cost of
cultivation. Naneurea is very
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Both reactions are reversible3.Environment friendly product upon crop and its nitrogen
reactions with the first one being improve soil, air & water quality requirement.
exothermic and the later endothermic. thus, helps in addressing th@aPPLICATION INSTRUCTIONS

The overall conversion rate of C@ concerns of Global Warming. 1. Shake well the bottle before use.
urea is usually about 65%. Presen#.Cheaper than conventional ureadue Use flat fan or cut nozzles for
methods desitsed herein allow for  reduce in cost of transportation and  spraying on the leaves.

an increase in the conversion rate to handling. 2. Spray during morning or evening
over 85% and also allow for the5.Reduce input cost to farmers, leads hours avoiding dew.
production of urea particles with to increase in farmers income. 3. If rain occurs within 12 hours of

superior properties. The methodss.Improves crop productivity, soil the spray of Nano urea, it is
described herein can be used to health and nutritional quality of advised to repeat the spray.

produce a nanarea which can be produce. 4. Nano Urea careasily be mixed
easily absorbed in the soil and7.Naro Urea is developed to replace with biostimulants, 100 % water
controlled hydrolysis to ammonia conventional urea and it can curtail soluble fertilizers and

takes place. The method involves the the requirement of the same by at agrochemicals. It is always
use of a spinning cone reactor as a least 50 per cent. It contains 40,000 advised to go for a jar test before
Surface for carrying out the synthesis parts per million (ppm) of Nitrogen  mixing and  spraying for
of nano urea. This technology uses in a 500 mL bottle, which is compatibility.

the rotating Surfaces for systems equivalentto the impact of nitrogens. For better result Nano urea should
which are heat and mass transfer nutrient provided by one bag of pe used within 2 years from the
limited, to achieve good mixing and conventional urea means 50 kg. date of its rnufacturing.

product yield for viscous reactants.8.To test its efficacy, around 11,000 SAFETY & PRECAUTIONS

Nano urea can be manufactured using farmer field trials were undertakeny NanoUrea has been tested for bio
such rotating Surfaces for a faster on more than 94 crops across India gafety and toxicity as per the
reaction and lower residence times. In and results showed an average 8 pergyidelines of the Department of
this method, the primary reactants centincrease in crop yields. Biotechnology (DBT), Govt of
(ammonia and carbon dioxide) are9.Nano urea has been included in the |ndia and OECD international
reacted on spning cones which are government's Fertiliser Control  gyjgelines.

axially rotated on a common shaft. Order after the field trials were 2 Nano urea is safe for the user: safe
Centrifugal forces produced by the undertaken under National  for flora andfauna and is netoxic,
spinning of the cones cause shearing Agriculture  Research ~ System pgwever, it is recommended to use
and formation of thin films leadingto  (NARS), 20 ICAR research 5 face mask and gloves while
process intensification and institutes,  State  Agriculture  gpraying on the crop.

improvement in heat and mass Universities and Krishi Vighyana 3 store in a dry place avoiding high
transfer rates. Additionally, this Kendras on 43 crops. temperature and keep away from
mechanism also facilitates APPLICATIONS the reach of children and pets.
atomization of the nano urea particles Mix 2 to 4 mlof nano urea in CONCLUSION

and can render Surface modificatiorone Liter of water and spray on crop Nano urea have high specific
for desired properties in the product. leaves at active growth stages. FOErface gea. Nano urea is directly
BENEFITS OF NANO UREA best results apply 2 foliar spray$.1 gpplied to crops as foliar spray so it is

1.Reduces the requirement ofspray at active tillering / branching girectly absorbed by the stomata of
conventional urea by 50% or morestage (3685 Days after Germination |eaves because of nano sized
due to no leaching and othlesses or 2025 Days after Transplanting) particles. The losses of nano urea are
is less in nano urea. and 29 spray 2025 days after & |ess than conventional urea. It
2.Required in less quantity andspray or before flowering in the crop.jncreases the growth parameters,
produces more. Efficacy of oneNote: Donot cut t h eyl an AdirierdduleSeficiety of
bottle of Nano Urea (500 mL) is nitrogen. Reduce only tegressed crgps,
equivalent to one bag (45 kg) ofurea application. Number of sprays of * ko
urea. nano urea can be increased depending
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‘MATE CHAN‘ AND lTs l Economic Losses of Climate
IMPACTS ON AGRICULTURE Change in A griculture

Critical challenges that

IN INDIA agriculture sector would face ihe

event of climate change are:
economy and provides food and(i) water availability as result of

& £ ’) livelihood activities to much of the changing rainfall patterns, alteration
. Indian population. In India, almostin stream flow ad increase in crop
Aakash Sunaratiya 70% of the population depends orwater demand.
ICAR PG Research Scholar agriculture for their livelihood. 23% (ii) deterioration of watequality due
GBPDUGE_I"’_‘,”ITaenr;Lg;’;‘grt?:r:‘man g of Indiaés Gros st shmawaienintrasion, Fanspait i t

Himanshu Tiwari (GNP) repesenting agriculture sectorsalts from the deeper soil layers as a

Ph.D. Research Scholar alone, which plays a major role in theresult of over exploitation of aquifers

Department of Agronomy countryos d e v el ospdfialtyirrigatmmpdacticesh a | |

SVPUAT, Meerut, Uttar Pradesh | coniinue to hold an important place in(iii) Increased frequency and intensity

the national economy (Khan et al.,of extreme weather events such as
2009 causingclimate change but droughts, floods andyclones and
o face the challenges of food@lso contributing to the irregular these would affect the production
I security and climate change,@infall pattens. Climate change levels more than the impaot mean
the country needs to reorientScenarios include higher changes in the climate.
its land use and agriculture with thelémperatures, changes in(iv) heat stress due to higher
stateof-the-art technologies and Precipitationand higher atmospheric temperature at tical stage of the
policy initiatives. Impact of climate CO2 ~concentrations. Agriculture — crop growth.
change on gender imather area that Sector in India contributes to 28% of(v) unpredictable change in pest and
needs to be concentrated. There is We total green house gas emissions.disease load. There is also pidity

need to develop policy framework for of minor pest becoming major pest

implementing the adaptation and\/\r/]h a t7o S dr i ving with chdngirg dlimdtic condition.
change?

mitigation options so that the farmers . e :
are saved from the adverse impacts of ~ 1"€ primay focus of the Mitigation -~ and - Adaptation

climate changeAccording to Inter accommodations is  on carbonStrategies

government panel orlimate change dioxide, a hothouse gas that's released ~ Adaptation of Indian
(IPCC) the global average emissionVhen fossil energied coal, canvas Agriculture to Climate Change
from agriculture is only 13.5%. and natural ga8 are burned, as well Potential adaptation strategies to deal
Emissions from agriculture are @S by timber fires, land use changewith the impact of climate change are

primarily due to methane from rice and natural sources. developing cliivars tolerant to heat

fields (23%). The Industrial Revolution of and salinity stresses and resistant to
the late 180s started an enormousflood and drought, modifying crop

Introduction increase in the burning of fossilmanagement practices, improving

'Climate change' is a defining energies. It powered homes, diligencavater management, adopting new
issue currently. A lot of significant and opened up the earth to travelfarm techniques such as resource
long-term cranges are happening inThat same century, scientists linkecconserving technologies (RCTSs),
global climatic system which areC @T bon di ox i de 0 scrop diversificatiana impravig pestt o
visible all over the world. increase global temperatures, whichmanagement, better weather forecasts
Specifically, thecarbon mono oxide at the time was cortered a possible and crop insurance and harnessing the
levels are at peak and itsbenefit to the earth. Methodicalindigenous technical knowledge of
concentration has reached up to 41f'€asures started in theri@00s and farmers. Some of these strategies are
ppm at present, which is a principalh@ve shown a steady increase imliscussed below. Similarly, it is
cause of warming effect. Agriculture carbon dioxide, with the maturity of it essential to develop tolerance to
represents a core part of the Indiaflirectly traceable to the combustionmultiple abiotic stresses as thegcur

of fossil energies. 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.

I ndi abds climate ct
estimable and put the ball forcefully

in the court of the formerhyich world

to now show that they mean business.
This is because, India has not been a
literal contributor to the hothouse gas

to improve the root efficiency for the ¢.  High urban poverty leve driven emigrationsd from 1870 to 2019, its
uptake of water and nutrients from by high costs of living. emigrations have added up to a
soil. Examination of relatively recentd. Poor improvements in rural Miniscule 4 per cent of the global
weather of the last century at many  education until the late 1990s.  adgregate.
parts of the country indicatese. A slow process of social
warming trends although stéatcally transformation.
may not be significant, but there are Global climate change isn't a
enough indicators to suggestamodestn di a6s new c | i md§Wemirgcle..Clmate és the primary
increase inCO, and temperature. In Indi ads ¢ o mmyeterminant, of agrarian productivity
spite of the uncertainties about theachieve Net Zero Emigrations byWh'Ch directly impact on food
; ; ; . . . _ product across the globe. Agriculture
precise magnitude of climate change070 is akin to not just walking the

; ; . _ sector is the most prone sector as it'l
on regional scales due to scenarioglk on the climate extremity, but pave 4 direct bearing on the living of

and crop models on impactrunning the talk. At the 26th 1 5> pilion people. India has set a
assessment, an assessment of tfonference of Parties (CoP26)target of halving hothouse gas
possible impacts of climate change onndian Prime Minister Narendra Modi emigrations by 2050. The future of
I'ndi ads agricult gdclared par ive-fdlg t strtdgy Wiimdt€ change and its associated
varying socioeconomic conditions isnominated as thepanchamrita to impacts is largely changeable, which
important for formulating response achieve this featThese five points makes planning for mitigation and

Conclusion

strategies, which should be practicalinclude: adaption a bit complex. This
affordable and acceptable to farmersy . |ndia will get its norfossil energy necessitates the expressionf o
Migration in India has been 2030. involving an interdisciplinary

constrained by a number of 5 |hgia will meet 50 per cent of its @PProach according to the region.
factors, including: energy conditions from renewable
a. A crisis in creating new urban energy by 2030

formalsector livelihoods in an 3 |ndia  will reduce the total S

era of globalization. projected carbon emigrations by
b. Dismal living and working  one billion tonnes from now
conditions for the poor in cities. onwards till 2030.
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CARBON FARMING:
A CLIMATE CHANGE

SOLUTION

& £7
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ANDUAT, Ayodhya
Harshit Mishra
M.Sc. Student

Deptt. of Agricultural Economics

ANDUAT, Ayodhya

Pavan Kumar Singh
Ph.D. Scholar

Deptt. of Agricultural Economics

ANDUAT, Ayodhya

arbon farming (alsoknownasg mart o6 t he

carbon sequestration) is anygsist India in attaining this goal.
management

approach that helps the land

agricultural

store more carbon and relea
less greenhouse gases into t
atmosphere.

Agriculture and livestock
are responsible for 18% of tot
country emissions. Agricultur

is responsible for over 80% o

total nitrous oxide emission
owing to fertilizers both

synthetic nitrogen and manur’

in sois and pastures. It

methane emissions.

the remainder coming from savanng
fire and crop residues for agricultural
uses. (According to World Economic?
Forum)

( N .
% (02 ) Times of Agriculture

also
contributes about 45 percent of tota
Methan
emissions from livestock production,
including enteric fermentation and
manure management, account for
around 80% of agricultural methane
emissions. Rice cultivatioris the )
second most significant source otb usinesses,
agricultural methane emissions, with

A Resonancein Agriculture

While agriculture contributes their income while also storing
to climate change through carbon in their land.

greetmouse gas (GHG) Carbon farming is successful
emissions, shifting weather when carbon benefits from better land
patterns is also negatively managemenbr conservation efforts
impacted. With frequent dry outweigh carbon losses.
spells, heat waves, and variabléMethod of Carbon Farming
rainfall, climate change jeopardizes Suitable interventions  for
India's agricultural prosperity. With a promoting low carbon agriculture are,
growing population and the need toForest Management
increase fod production, the task of Healthy forests capture and store
fulfilling rising food demand while carbon dioxide emissions from other
managing and lowering GHG sources, making them a valuabl
emissions from agriculture will be source of GHG sequestration. Carbon
difficult to strike a balance. offsets can be achieved through a
By 2070, India has pledged tovariety of methods, including:
achieve zero carbon emissiofmhis 9§ Avoided deforestation,
refers to a balance between theal Permanent land conservation,
amouwnt of emissions produced andq Reforestation and replanting
the amount of emissions removed jnitiatives, and
from the atmospherdy adopting a q Better forest management.
systems appr oac fgrassRiids Cofisbrlatiomat e

vegetation, like forestry, serve as a
By managing their grazing natural source of greenhouse gas
v (GHG) absorption and
‘ ( sequestration. This kind of
b2 carbon offset focuses on
preserving native plant life
through longterm land
| conservation rather than
“ converting grassland for
\,“' . | commercial development or
. ol ‘ ! " intensive agriculture.
}: *w.'ﬁ-;‘\b- \ -‘{j S | Using Cover Crop
These crops are grown
Fields, farmers can maintain @n to cover the soil rather than to be
Jestore vegetation on their grazingcollected. They are produced after the
pastures, including tree cover alongharvest of the main crop. They return
waterways. This method supports theénore carbon to the ground and sustain
land in carbon storage and thesoil microbes that play vital roles in
removal of greenhouse gas emissionsarbon storage.
from the environment. Individuals, Mixed Farming
and ngovernmental They were raising cattle and
organizatbons  concerned  aboutcrops together in a climateendly
climate change would compensatevay. Carbon in soil is replenished by
farmers if their soil carbon levels rotating cows around pastures, which
rew. It will help farmers increase allows grasses to recover from
grazing and atiws 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 t¢ .
remove the initial weeds. However, "
tillage increases carbon =
mineralization leading to carbon £5% 8
dioxide emssion from the soil.
Reducing the soil disturbance is a
valuable tool to protect soil organic
matter;

Introduction ~ of  superior soundness,
livestock breeds to reduce numbergisks in the rainfed regions, weedsubsidy and other incentives for the

(especially unproductive cattle) andProblem, yield loss, inadequateinstallation of resource conserving
increase yield; use of livestock wastegnarket facility, lack of awareness andnfrastructure, training for  skill
to produce enesgfor cooking and limited postharvest facilities. It may development, public = awareness
heating through biogas technologyPe challenging to edtéish baselines generdion, development of loveost,
can reduce methane emission angnd measure carbon storage imnvironmerdfriendly herbicides,
save electricity costs for the agriculture. It is a complex effort to accurate weather forecasting,
households. prepare an accredited carbon budgetevelopmenbf post arvest facilities
Benefits of promoting low (carbon emissions and farming) forand refining of technologies for
carbon techn0|ogies each farm. making them Simple, Cheap and
The key advantages include Some  programmes  (e.g.,effective.

cost savings in irrigation water, agroforestry) have a long gestation Cooperatives, seliielp groups
labour, and energy;educed GHG time and are subject to untanty. (SHGs), and evefuge commercial
emissions; increased water and-urthermore, getting to the stage ofnterprises could work together to
fertilizer usage efficiency; moisture Carbon trading entails a significantovercome the problem of small farm
and heat stress tolerance; improvedfansaction cost. To make itsize.

soil health: increased income andeconomical, a considerable amount of The introduct.
improve other planetary boundariesC Mmitigation must be created, whichC r € d Blsos known as carbon
in peril such as freshwater, Necessitates the widespread adoptic@llowances, ~which  function  as

- . . - emission permission slips. When a
of these technologies. Because th . :
biodiversity, land use, and nitrogen g corporation purchase a carbon credit

use. average size of a farmer's landholding, .~ ihe government they given
Constraints in promoting low in India is tiny, many farmers would gythorization to emit one tonne of
carbon technologies need to implement these technologieCO,. Carbon income flow vertically

Significant constraints include to benefit from C trade. from firms to regulators with carbon

credit, while companies with extra
credit can sell them to other
companiesand the study of local

requires participation at a larger levelRequired interventions  for
(include sound policies), more promoting low C technolo -

challenging for the farmer in hot anddies _ ‘ _ carbon markets to adoptv-carbon
dry areas, high initial cost, The interventions required to technology.

infrastructure for installationand Overcome the constraints ardet

maintenance, knowledge creation of irrigation facility, Fkkkk

intensiveness and technicalprovision of incentives for saving of
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AIR POLLUTANTS:

THEIR EFFECTS AND MANAGEM i
IN HORTICULTURAL CR(

4 N

& £ 7
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Transportation: Smoke is
generated by automobile exhaust.
Incomplete carbonaceous matter
human health and the environment, isombustion causes the smoke. The
known as air pollution. There is amost common pollutants are carbon
specific percentage of gases in thénonoxide, CQ@ and hydrocarbons.
atmosphere. Changes in  thdii) Burning of Fossil fuels and
composition of these gas, whether fires: The conventional sources of
positive or negative, are harmful toenergy are wood, coal, and fossil
human health. The earth'sfuels. The byproducts of fossil fuels
temperature has risen as a result gire nothing but poisonous gases such
this imbalance in the gaseousas CO, CH, SQ, and NQ.
composition, which is known as iv) Deforestation: The balance of
global warming. O, and CQ is maintained in
Air Pollutant nature by the vegetation. The

An air pollutant is a chemical in
the atmosphere thacan affect
humans and the environment. Solid
particles, liquid droplets, and gases

deforestation by man for his own
needs has disturbed the balance
of CO, and Q concentration.
Deforestation is mostly caused

are all examples of pollutants. by the burning of fossil fuels and

ncreasing  urbanization has fires. _
resulted in a steady decline in air SOURCES OF AIR v) Domestic Sources:
quality, which is a serious POLLUTANTS Household cleaning products and

environmental issue in  many Anthropogenic Sources paints release toxic compounds into

metropolitan areas in both developed _ the air. The ingredientg in theipts
of air pollution are notestricted to Factories are the main source Ofreshly painted walls. It not only

the short term or to the plants that grgydrocarbons, - organic  compoundspollutes the air but also makes

harmed or died. Air pollution, on the and chemicals. These are releasegreathing difficult.

other hand, has loAgrm intol_thefa;mogpherj, Io_weringhthevi). | Mining.activiti.es: During a
consequences on plants, includind!¥? ity of the air. Industries such asmining operation, minerals beneath

Industrialization :

fruit trees. When horticultural 4 /" : X z the earth's surface are
crops are exposed to great( . ~ extracted.The  dust and
or excessive quantties o v # & chemicals emittediuring the
u ‘ process not only contaminate
they are affected. The damag ' * . the air but also harm the health

»
oy
2

of employeesnd local people

from apparent lea : living in the nearby areas.
diminished @™ * L vii)  Agriculture

‘ : activities: One of the most
dangerous gas released during
agricultural activity is

. . . e b
different air ontaminants, 11§ T ’Pﬂ 2
manifests itself in a variety o ‘

ways, \
markings to
growth and productivity, as
well as the plant's unexpecte

death. -~
What is Air Pollution ‘ ammonia.The insecticides,

The release of pollutants into pulp paper,  chemical, pedicides and fertilizers emit harmful
the air, such as gases, partidegpetallurgical plants, refineries arechemicals into the atmosphere and
biological molecules, and other responsible for air pollution, the mostcontaminate it.

substances that are damaging t§°mmon pollutants are GO CO,
SO, H2S, NO, ¢c.

’“\\ | ‘
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Air pollutants and their major
sources

Abrasion, quarrying (stone mining), soll
erosion fuel combustion in automobiles
industrial effllents,etc.

Powerhouses, smelters, coal and other
fossil fuels combustioretc.

Combustion, automobiles, acid
manufacturing.

The petroleum industry, wastewater
treatment, oil refineds,etc.

1. Particulate dust

Oxides of Sulphur
(SOx)

3.  Oxides of nitrogen

4.  Hydrogen sulfide

5 Carbon Metabolic activity, fuel combustion,
monoxides automobiles exhaust

6. Ozone Photochemical reactions

7. Lead Automobile exhaust

8 Organic solvents = Pesticides, cosmetics

9 Mercury Pesticides paints and laboratories.

Glass and ceramics, cement factories,

B. Effects of sulfur dioxide on
horticultural crops

Coatburning 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

10. Fluorides (HF)

fertilizer industry etc result of repeated exposure. Sulfur

dioxide is particularly dangerous

Types of Air Pollutants A Effects of oxidants  on since it can harm higher plants such

Air Pollutants can be classified horticultural crops as trees and crops. Sulfur dioxide
as: penetrates the leaves through the
Primary Air Pollutants: The term The main contaminant in the airStomata, causing either immediate or
"primary  pollutants” refers to js ozone. Plant damage caused bpersisten harm. Acute damage
pollutants that are released directlyhzone has been documented in Qccurs when a large amount of
from a known source. These number of countries throughout theSulphur dioxide is absorbed in a short
contaminants are released into thevorld. Sensitive species includePeriod of time. The symptoms show
atmosphere directly. For examples grape, citrus,etc Ozone tolerant @s twosided (bifacial) lesions that
0 Particulate Matter species include pear, aloricot,normally form between the veins and,
i Oxides of Sulphur etc. Symptoms of ozone exposureln rare occasions, along the leaf
U Oxides of Nitrogen include flecking, bronzing, or Margins. Depending on ¢htime of
U Carbon Monoxide bleaching of upper leaf tissues. Yieldyear, the plant type afflicted, and
Secondary  Air  Pollutants: decreases are frequently associatedlimatic —conditions, the necrotic
Secondary air pollutants erthose with visible foliar danage, however, "egion can range in colour from light
that result from the reaction of two orcrop loss can occur even when therfn to near white to oranged or
more main pollutants in  the are no visible signs of pollution stressPrown.
atmosphere. For example, Smog Black tip of mango
formed by the intermingling of smoke ~~ Some crops, on the other hand, Black tip is a serious mango

and fog is a secondary pollutantmight have a visible foliar injury disease that has been seen mostly in
without affecting production. Many farms near brick Kkilns.
carbon dioxide,

Sulphur
carbon

Other examples are as follows:
i Ozone

U Formaldehyde

i Photochemical smog

U Peroxyacetyl nitrate (PAN)

environmental and plant developmentlioxide,
parameters impact ozone jury
susceptibility. The level of
maturation has an impact on th

Effects of air pollutants on
horticultural crops

leaves. Young and mature leaves &
both resistant, but mature leaves a®
the ones that get the most damage.
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monoxide, and ethylene, which makea grey or lighigreen watesoaked 1.
up the fumes from brick kilns, harmlesion that progresses from a tan to
the growing tip of fruits and causereddish colour. Fluoride enters the2.

black tip symptoms. leaf through the stomata and goes to

the margins, where it builds up and3.

Disease Management damages the tissue. The most
Borax @ 0.6%- I* sprayi yulnerable plant species to fludeis 4.
flowering initiation, |d Spray i the are apricot, b|ueberry, peach,

full bloom and I Sprayt after fruit g|adi0|usl grape, p|um' prune, andb.

set. The orchard should be & others. Pear, strawberry, and other
kilometres away from the brick kilns. fruit crops are tolerable.

The chimney should be 18) metres
above ground level. Mango plants aréd. Effects of ammonia
saved from brick links smoke by horticultural crops
being wrapped in cellophafmags. Ammonia toxicity is frequent g
in locations near fertilizers
C. Effects of fluorides industrieghat prodee anhydrous and
horticultural crops aqua ammonia fertilizersRepeated
Fluorides are emitted into the exposure leads to the appearance of
air as a result of coal combustion, therreqular, bleached, bifacial, necrotic
manufacturing of brick, tile, enamel |esjons. Recovery from serious injury
frit, ceramics, and glass, thetg fruit trees can occur through the
manufacturing of aluminium and development of new leaves. Apples,
steel, and the manufacturing ofraspberries, and other sensitive
hydrofluoric ~ acid,  phosphate species are examples. Alfalfa, beet,
chemicals, and fertilizers. Fluoridescarrot, corn, cucumber, eggplant,

absorbed by leaves are carried to thgnjon, peach, rhubarb, and tomato are

on

on

wide leaf edges (grapes). Theamong the tolerable crops.
absorption  point  sustains little Ajr pollution control

damage, while the Edges or tlpS of the The f0||owing are some of the
leaves accumulate harmfulmeasures that should be taken to

concentrations. The dam@gegins as reduce air pollutin:
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Avoid places with polluting units
such as industry.

Periodically spray water to clean
the leaves of deposits and dirt.
Plant high windbreak to avoid
movement of smog.

To avert the death of plants, quick
remedial action must be taken.
Various fungicides, some
antioxidants, antitranspirants and
growth regulators may provide
some protection to ozone injury
when applied adoliar sprays or
soil drenches.

Maodification of management
practices may provide
considerable protection against
gaseous pollutants.

Otha management practices that
reduce pollution injury include
nitrogen fertilization, use of
relatively insensitive cultivars and
use of chemical treatments that
have a protectant role.

*kkkkk
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G,&Wia Optiva (Bh imal): the major agricultural crops.

Due to multipurpose nature

A boon Tree species Under Traditional o« ciewia opiva in

Aaroforestrv in Garhwal Himalavan traditional -~ agroforestry
) system, iiis considered most

Reaion of Uttarakhand important tree species and

primary choice of farmers in
hilly region of Uttarakhand

r) Grewia oppositifolialocally Beside this there are some
& £ 7 ! Opposie!

. known as bhimalpihul ,biung and disadvantages  aspect of the
Naveen Tariyal* dhaman belong to the family ;,ovstematic orientation or

Aalok G. Yewale Tiliaceae ,mainly found elevational . qitional way of growing of Grewia

Krishi Vigyan Kendra range i.e. 50@500 m in India, {ee |ike reduction in grain yield due
Tehri Garhwal Pakistan and Nepal and the species {3 canopy coer and competition for
Ajay Mamgam commonly distributed in the fodil light, water and nutrient between
Project Assistant and midhill regions of Jammu and : :
College of Forestry, Ranichauri ) _ trees and associated cro@rewia
Tehri Garhwal, Uttarakhand Kashmir, Himachal Pradesh andy 4 have been reported being

Uttarakhand. It provides green andyg|iperately grown by farmers due its
protein rich fodder especially during i, itiourpose character found mostly

_ lean (winter) period andit also j, yhe Northern and Southern aspect
groforestry is one of the consider as good fuel wood species ., id hills of Uttarakand.

ancient farming systems due to its high cakific value.

prevalent in hills in which Bhimal in Traditional Agrofo - Carbon sequestration through
agriculture crop, woody perennialsrestry System Grewia based Agroforestry
and Livestock are practiced Grewiabased Agroforestry issystem
simultaneously. It helps in fulfilment very comnon 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 lonkgsting solution
handle and also plays a vital role inPrunus, Pyrus, Ficus anezedirach for mitigation throughout the world.
biodiversity  consemtion,  soil (daikan) etc under Agroforestry areafter comprehensive research, it has
moisture improvement and carbongeliberately retained on the bunds obeen realizedhat the agroforestry is
sequestration. In Garhwal Hima|aya,agriculture farm by the local farmersthe only suitable way to reduce the
agroforestry ~ provides a goodin order to fulfill ther various need carbon dioxide level of atmosphere
opportunity to increase overall namely; fodder, fuel, fiber, fruits, through tree carbon sequestration
system productivity and decrease soihgriculture tool handle, medicinal process. In  Garhwal Himalaya
loss by checking the runoff. purpose and small timber along withyarious studies show thaBrewia

oppositifolia trees are also play an
vital role in sequester ofufficient
amount of carbon in agroforestry
system and have the greatest potential
to provide significant mitigation
alternatives to sequester the carbon.
Bijalwanet. al, 2016 reported that of
more carbon sequestration potential
of Grewia optivain lower elevation
compare to upper elevation because
of the number of trees are higher in
lower elevation due to suitable
environment condition for growth
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As a fuel wood and fodder retting process and used for makindgarm bunds and widely used for

li.' -y A Resonancein Agriculture

In hilly region of Uttarakhand ropes; mates and thin branches anchecking soil erosion.
the presence of woody perennial orfilso used for making baskets and
the agricultue field is old tradition other utensils. After removal of fiber, Conclusion
and provides the fodder, fuel wood,remaining stick olGrewia optivawas It can be concluded that
fiber and fruits etc. Commonly it is used as a torch in previous time. InGrewia oppositifoliais the dominant
found that the Agroforestry treesfew decades ago, when rugaople agroforestry tree tha provide
existing on f a rafgenptpaware @bpug the synthefiqwutrition fodder in sufficient amount
traditional way are useful for the shampoo/soap tender Bhimal twigsduring lean period to the villagers of
fodder and fuel wood production. Inwas used as shampoo and due tearhwal Himalaya and also play an
Garhwal Himalaya undeiraditional presence of saponin rural people useiinportant role in mitigating global

agroforestry system mainly consist ofit as soap warming and climate change and
the fodder tree species likBrewia increase  overall  productivity
optiva, Celtis australisToona ciliata R€duce soil erosion provided, fodder, fuel and fiber for
Quercus leucotricophorand Ficus In hilly  region  of the farmers.
species Uttarakhand, agriculture field are

generally outward sloppingriented
Used as a Fiber and Shampoo so due to runoff soil erosion is

*kkkkk

Grewia fiber is obtained from common in sloppy land. Farmers
the bark of lopped branchafter the commonly retained Bhimal trees on
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CROP ROTATION
BIODYNAMIC FARMING Management  of  plant

system provides food for humans anr‘i]I 1Seases

/ \ livestock. meets the requiremt. In ~Some pathogenic fungi and
& £ P crop rotation, several crops are growrPacteria survive only in crop residues

. in a specific sequence to prevenfiNd Soil, which can be prented by
Ved Prakash pests, diseases, and weeds, improydOP rotation as they cannot survive
Research Student soil fertility, and manage nutrients. @ft€r the debris has decomposed.

Deptt. of Agril. Sciences
IAS, BHU, Varanasi
Vishal Tripathi
Assstant Professor

gathogens 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

Simultaneously, the system ensures
high quality output with minimal use
of external inputs. This syem is

Lovely Professional University based on high quality production, _ )
Jalandhar (Punjab) healthy and important crops as®'® susceptible to varioymthogens
V. M. Chandana determined by crop rotation. are selected. Alternating crops in
Research Student different crop families is a good
Deptt. of Agril. Sciences Generally, crop rotation in starting point, but some pathogens

IAS, BHU, Varanasi

organic farming is more complex attack crops from two or more crop

/ than in conventional farming. It will families. Corn, small grains are
be important to assess whether th&sually good crops to plant in order
rganic farming system plays extent of organic faning appears to With vegetable crops. However,

an important role in be more diverse and multifunctionalPumpkn fruit rot has been more
harmonizing the than conventional farming. Betterprevalent in pumpkins after corn.
environment  protection  cum understanding of the specifics andlhese include some protection crops
ecosystem as well as food productionland use structure of organic cropping@nd green manure crops, as well as
Chemical fertilizers, pesticides, is also an important aspect which iscash crops. The inclusion of disease

o

growth regulators and livestock feedcurrently lacking. managing species in one cycle
supplements are banned encthis reduces the production time of cash
system, so crop rotation is considered:ffects of crop rotation crops. These plants ugpress

a successful role in organiclmproving soil fertility and plant ~pathogens by stimulating beneficial
production systems. The term cropnutrition: organisms in the soil and producing
rotation is used to express that crop Decomposition of fossils harmful chemicals. Incorporation of

are grown in a very specific sequencgrovides opportunities for improving large amounts of biomass (the rest of
over a period. Local and practicalsoil physical quality, especially by the crop excluding grains) in the form
aspects should be considered textending the period of active growthof green manure stimulates the
strengthen the crop rotation concept.and reducing the amount of tillage inactivites ~ of ~ microorganisms.
the crop rotation. Careful selection ofSimulates the growth and activity of
Crops are planted in the crops in cop rotation system helps in Soil microorganisms, in addition to
available space in such a way that theninimizing the problems related toincreasing nitrogen and organic
crop grown is never adjacent to thesoil quality. Denseooted crops help matter in the soil.
field where the previous crop was, towith plow-to-layer plowing, while
prevent the spread of pests andieeprooted crops help address soil ~ Management — of  Weeds
diseases in the following year.structure problems at the bottom. InManagement of weeds in organic
Additionally, a poper agre many cases, crop rotation should@Ming can be done in many ways
ecological design contributes to theinclude a vakty of crops to increase SUCh as tillage, mulching, —crop
stability of ecosystems and crop cyclahe diversity of organic matter that'otation etc. @p rotation is a central
functions throughout the farm. supports the growing organisms ofcomponent of all sustainable farming
Creating a sustainable agriculturakhe soil and maintains their fertility. SyStéms. Diversity is the key to a
system requires diversification. This successful cropping cycle, which
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includes the following Various U The nitrous oxide emission is
methods should include: Control of Climate change reduced by 16 percentihe crop
i Cultivation of early growing, late ~ Crop rotation helps in mitigating  with the rotation.
growing and deciduous crops.  climate change in two importanty The carbon footprint in the crop
i Planing highly competitive crops Ways: rotation system was 150 percent
(such as alfalfa or barley) with U Reduction in greenhouse gas |ess.
less competitive crops (such as emissions

flax or lentils). U Increase in the capacity of the soilHigher crop yield
i Using perennial stages in the crop ~ to store carbon The list of positive effects of
cycle, with sowing or intensive crop rotation would not be complete

grazing, to control perennials and 'Ntensive agriculture is one of thewithout mentioning the increased
disrupt the annual life cycle in Main emitters of a potent greenhousgield. All the previous benefits
cultivated crops. gas called nitrous oxide. The globakogether create a  suitable
warming potential of this gas is 300environment for growing healthy and
Cover crops: times greater than that of carborgpundant crops. Several studies have
Crops planted after a harvestdioxide. Due to the excessive use Ofonfirmed that crop rotation as a
are also known as cover crops ofur nitrogen fertilizersn agriculture, systainable farming method increases
caught crops. It recovers nutrientdts emissions have increased by abowrop production. For example, a study
that would otherwise reach the50 percent. By implementing cropconducted by Washington State
subsoil and groundwater. Manure andotation, nitrogen fertilizer use can beyniversity that exained changes in
soil nutrients are the main basis ofeduced up to 100 kg per hectare pefaize yield in a crop rotation system
formation. They supply a sigmifant year. in Malawi found that compared to
portion of the nitrogen needed for In a study to show the potentialpnon-cultivated maize, crop rotation
crops such as corn and wheat. Onef crop rotation in mitigating climate was between 11 and 58 percent
study found that leguminous cropschange, scigtists compared wheat higher. Yields increased. Similar
such as alfalfa, peas and mest grass Crops with rotation of lentils and studies in other developing countries
can provide 80 to 100 percent of thevheat. Scientists found that bothconfirm that maize, potato ammilse
nitrogen required for a potato crop,Systems produced almost identicatrops have nearly doubled on

and if harvested for fodder orexy Wheat but ~ managed land. Such positive results
the latter crop. It contains 40 to 60U About 30 percent less fertilizer is are most likely to be due to better use
percent of the required nitrogen for used in crop rotation fields. of weeds and pesticides, healthy soil
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maintenance, and better use obrganisms. As organic matterbiological activity of the soil is
nutrients throughout the croppingaccumulates in the soil, soil structureenhanced through this, and it also
cycle. improves as well as populations ofhelps in maintaining the loAgrm
microorganisms @t bind soils and fertility of the soil. With the reduction
This is especially important in the reduce their erosion or runoff. Inof external components, the cost of
first few years of an organic terms of production, poor quality soil production also comes down. &tisk
production system. Under this, thejimits plant growth and vigor and of major crop failure is minimized by
following various facts should be affects our climate. Therefore, diversification, agreforestry, and
kept in mind: organic agriculture has an importantarmers get higher prices for organic
U Reducing the amount of weedrgle to play in mitigating climate produce, which improves their social
seed produced and reducing itghange and in improving tition and economic status. The organic
pressure by reducing perennialgnd health. Any activity that causescropping system gives better yields
weeds. environmental degradation  will and uses less available tecloyés
U To increase the amount ofcertainly affect the productivity of than others. The production of
mineralizable nitrgen in the soil. crops and also the health of humansultivable crops has decreased
U Destroying host insects andThe system also helps in thedramatically as a result of nutrient
disrupting their life cycles. conservation of natural resourcesanalysis to produce organic sources
) _ with health, ecological fairness, andof essential including land area.
Along  with qleve!oplng a. carefor humans, as well as the fourBecause there are more and more
successful crop rotation, '_t '_S essentl.a{)asic principles of ecosystemrestrictions on the arrival of organic
N ensurg that healthy soil is essent'_arlnanagement such as crop diversiproduce,tiis difficult to maintain the
to a profitable and successful organiGcaiion jivestock management, andevel of its yield consistently.
system. In organic farming SyStemSmanagement of biodiversity.

most of th? hutrients are SlJIOpIIeoILeaching of nitrate (lower surface)
from organic matter composts andypiey) is significantly reduced in the
cover crops. These amendments feegiological system, thuspreventing

not only plants, but also soil g, ngwater contamination. The

*kkkk
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environment ér centuries. Plastics enzymes and then enhance it to
SIX LEG THAT really transformed the world, theyreproduce them in bioreactors. This
DEG RADE created our modern world which istechnology cannot help with the
safer, more hygienic, more colourfulplastic already in the environment;

PLASTIC than the world in past. In history, wehowever it could revolutionize our

built things with stuff that found in recycling systemTo really recycle
\ nature like wood, rocks and metalssomething we have to break it down
r) but as the wdd modernized there to its basic elements so that it can
& £ . was a growing demand for theserearrange them into original, on other
properties. In the mid of 19th centuryhand we cannot break down plastic
people were worrying that, so manybonds so we can only recycle it once
elephants were being killed for theiror twice before it becomes to

-

Aravinthraju K .*
Senior Research Fellow
Department of Entomology

TNAU, Coimbatore tusks to make billiard balls, that theunusable and that is whhese worms
Moorthy A.V . elephants were being driven intocan be a game changer. Bio recycling
Ph.D. Scholar extinction. J W Hyattwho spent is taking that plastic, break it down

Department of Entomology several years tinkering in his workinto its components and reuse it again

k ClEfEAL o FETTEEET / shed and eventually came up with thisnd again infinitely in fact it sounds
amazing celluloid, now called aslike scHi. For example a French
hese worms are doing Plastic. Thus plastic age had beguncompany named Carbios is already
something that we always Celluloid replaced ftortoise shell, using enzymes to recigcbotiles like
thought impossible, they arecoral and pearl. Nylon replaced silkthese, not just once or twice but in

degrading the  nedegradable, and Bakelite replaced the sai. infinitely. So the technology works,

digesting the nowligestible. They are but it is not scalable yet and it is still
eating plastic. Galleria mellonella FATE OF PLASTIC more expensive than virgin plastics.
(wax moth) caterpillars, these insects It is funny because in the Oil and gas is really cheap, so that

feed on polymer materials such agarly years plastic was seen as sort gfieans, it is cheaper to make plastic
plastic and nylon. It was also® salvation of nature and today wefrom oil and gas rather than from
observed that the faecal matter leflo9k at it as one of the chief enemiesecycled materials.

pf the natural world. Plastic is now

behind by these insects is manure. | )
we could harvest their superpower€Verywhere, some are light andcONCLUSION

we could get rid of our plastictrashintranSparent like plasticbhags and We need to get these
weeks, rather than centuries. The)?thers are extremely resistant liketechnologies working at a much
could save countless animals, angullet proof vests. Those are made upigger scale than we are currently
&epeating atomic units, that beads likedoing now. Currently we are in a
chain. Plastic behaviour, depends omoxic relationship with plastic. We
how the beads are put together anthvented it to substitute and repel
this is reason behind why plastic lastsnsects ad now we are turning the

clean the environment and also avoi
toxic plastic incinerations. First we
need to understand what is plastic.

HISTORY OF PLASTIC so long in the envimmment. insects to get rid of it. It is difficult to
In the natural world, natural live without plastic. People want to

substances decompose ancack to PLASTIC DEGRADE BY INSECT  demonize plastic, the issue is not the

their essential elements like carbon. It is not the insect themselvesmaterial; the issue is how we make

water and oxygen.Plastic is a &€ breaking it down; it is the bacteriaand how we use it and how we
mysterious, it does not g’etinside those insects probablydispose of it.

decomposed; rather it just ge,[Sproducing enzymes. Some of those
smaller and smaller but it still Pacteria are growing on the surface of

essentially plastic. That is the reasof€ Plastic and digesting it. The goal .
where micro plastics stain theis to find new insects and bacteria that
can digest plastic and isolate their
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BIOLOGICAL DIVERSITY AMENDMENT
BILL 2021: A TROJAN HORSE FOR
TRADE O R A WISDOM OWL FOR
CONSERVATION

establishment of dedicated

& £ ’) committees. At the same time, the
2 act exempts the Indian biological o

Paul Mansingh, J* resources that are normally traded agPplication process so as to have a
Nisha, A. commodities, traditional uses ofconducive environment for research

VIT Schaol of Agricultural Indian  biological resources and@nd investments. An example to this
Innovations and Advanced associated knowledge and when thel{p the case filed in Uttarakhand high
Ve||0r|ée|i;r:;{]u%e(\é¢!|'é|;)ﬁn0|Ogy are used in collaborative resea_rcl?Ourt in December 2016 by Divya
Vellore, India ' projects between Indian and foreign”harmacy (founded by Swami

institutions with the approval of the Ramdev and Achary8alkrishna in
central government, resources uselttarakhand) against the orders of
ndia, being 8 in the list by cultivabrs and breeds, e.g_Uttarakhand Blpdlversny Board
among the megebio diverse farmers, livestock keepers and(UBB), the Cou_rt "_] 20]_-8 Upheld_ the
nations in the world harbour beekeepers and traditional healer2OWers of the biodiversity board in its
many endemic flora and fauna.Owing to the limitations and judgement.
The Biological Diversity Act, 2002 exceptions of the existing act, the
with 12 chapters and 65 sections waBiological Diversity (Amendment)
passed by the parliament of India tdBill, 2021 was tabled in the
protect biodiversity and facilitate the Parliament on 16 December, 2021.
sustainablenanagement of biological

This  bill exempt the
registered AYUSH medical
practitioners and people accessing the
indigenous  knowledge, @ among

resources with the local communitiesAmendmen t  Bil:  What & others, fro.m giving prior intimation to
and to protect against the exploitationVhy? State blo?)!vlers!ty | boards f(;r
of the biodiversity. The Act was The Biological diversity 2¢C€ssing bloogical resources for

enacted to meet the requirementdmendment bill 2021 (Bill No. 158 certain purposes. The Amendment

stipulated by the United NationsOf 2021) is proposed to set somé!ll Was introduced without seeking
Convention on Biological Diversity relaxations for certain rules of Public comments as required under
(CBD), to which Inda is a party. Biological Diversity Act, 2002. It the prelegislative  cosultative
proposes to reduce the pressure O[P!0|IC¥. Under the ambit of the hill,
The major highlights of the wild medicinal plants through violations of the law related to access
act includes the regulation of accespromoting the cultivation of O biological resources and benefit
to biological resources of the countrymedicinal plants; exempts AyushSharing with communities, which are
the conservation and sustainability opractitioners ~ from  intimating Currently treated as criminal offences
biological diversity, protecting the biodiversity boards for accessing®"d aré noiailable, have been
knowledge of local communities biological resources or knowledge;ProPosed to be made ciaffences.
regarding biodiversity, seice sharing facilitates fastracking of research, Th q q
of benefits with local people assimplify the patent application . € proposed amen mepts
conservers of biological resourcesgprocess, decriminalises certainContlnue o marglngllse biodiversity
and holders and torch bearers obffences; bring more foreign management committees (BMCs). As
knowledge and information relatinginvestments in biological resources,.per the Nagoya Protocol, — the
to the use of biological resourcesyesearch, patent and commercia) " d. 'f 9 edn ous ~an d loc
protection and rehabilitation of utilisation, without copromising the fg:of;i'rn;r:;ng uizrt;lsjgtef e&i;ﬁ?ary
threatened  species and  thenational interest Ayush sector (Mohan ZOZBThe bill has excludgd
involvementof institutions of state comprising of medicine, seed,t he ’ ¢ e—m. mi 1fibs st i 0n o
governments in the broad scheme oihdustry, and research  want S |
the implementations of the Biological relaxations in the rules of beitef out bio utilization woglq_leave ou_t an
Diversity ~ Act  through the sharing mechanisms, and paten%‘rray of activities like

/ N ; ; March, 2022/ Issue23/Page [39
&‘_ [} ) Times of Agriculture

A Resonancein Agriculture timesofagriculture.in




characterization, inventorisation and1992 entered into force on 12 Octobepurview of the Act, which is not

bioassay which are dertaken with 2014) The amendm# also allows practically feasible. This opens the

commercial motive the foreign investment in biodiversity controversy that the amendment will
Legal Initiative for Forest oriented research through Indianmark the way for bio piracy of the

and Environrent (LIFE) criticized Industries. This also will exempt theresources.

t hat this a me n d megistered b IAYUSH i snedicall y

benefito the AY Ufsaktitionéis and pebpleyccessimgitheonclusion

pave the way f orindigénous gnowleglgey damengn c e In  this scenario, the
AYUSH manufacturing companies others, from giving prior intimation to government must take efforts to build
would no longer need to takeState biodiversity boards fortrust and rapport between the
approvalgThe Hindu Bureau, 2021). accessing biological resources forpgencies in the area and the people
The existing act had limited the certain purposes. The bill is expectedyng depend on these forests by
coIIa_boratwe _r_esearch initiatives of to brl_ng enormous oppurtu_nltles Nireating them as equal citizens like
medical practitioners and researcherghe field of research using the
The amendments attempts tdndigenous knowledge and diversity.
encourage research and patenting

across the country through regional But the bill receive )
patenting centres. This will alsoamalgam of responses, ede the must b_e commensurate b other
hasten up the transfer of researclpposition, environmentalists, legalintérnational —treaties. The proper
results to the soety for the experts have raised their concerflocumentation of folk knowledge,
upliftment and development. This canagainst the amendment. The primaryises, history, ogoing changes and
empower the communities who areconflict of opinion was with regard to forces driving changes in biodiversity
the real torchbearers of thethe openaccess provisiongiventothe e sour ce s, and peo
biodiversity to use the resourcesAYUSH medical practitioners for the on the resource management need to
especially medicinal plants, seeds etdiological resources and itsse in pe done.

Farmers will be more motivated andcommercial aspects without giving

encouraged to do the cultivation ofprior intimation to the state

medicinal flora. These modifications biodiversity board. This questions the

were brought i n prigna purpoge; of the bill whighjisal® s

ratification of Nagoya Protocol in conserve and protect the biodiversity Sk

2014 (Nagoya Protocol on Accessand knowledge of the local

and Benefit Sharing (ABS)s an communities. The bill also exempts

agreement in 2010 to théBD of cultivated medicinal plants from the

everyone else in the country. The
implementation of Nagoya Protocol
¢ cannot work in isolation and thus

timesofagriculture.in
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COMPOSITION, PROCESSED
PRODUCTS, AND MEDICINAL USES
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Muzeev Ahmad*
Khursheed Alam
Ph.D. Scholar
Deptt. of Hortialture
SVPUAT, Meerut, U.P.
Falak Fayaz
M.Sc. Student
Deptt. of Plant Pathology
SVPUAT, Meerut, U.P.

arica @paya is the scientific

Usually, papaya fruits are
used not often at a global level.

Thus, to increase the sélive of

papaya fruit, they can be used for the

development
products and

of processed foo
other associate

products. Lots of works are reportedE

in this area, for example, papaya is
used for making jam with other
substances (Fig.2)

Use of papaya waste

name of the orange and green

Huge quantities of papaya a

fruit known more commonly produced every year and utilized fo

has a soft texture that many fingnumber of wastes and b}oroducts

appealing. The seeds are also ediblére generated. Approximately the"

t heyor e Pgif§Hage ohwastq of papayanpg
Papayas are origingll is 12% and papaya seeds 8.5%, of t

al though
fruit itself.
from Central America. They growf

best in a tropical region where there i€ontains vitamins such as vitamin A,

ruit weight. The ppaya peel

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,

phosphous, and magnesium. Due to
this richness in vitamins, minerals,
nd phytochemicals, papaya peel is
sed for different purposes for
ample in cosmetics for the growth
of microorganisms. The chemical
composition of seed oil of papaya
reported containing oile 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
gSource of heterogeneous catalyst for
blodlesel production. Overall, the
waste materials obtainedfn papaya
ave been used for the production of

H nuthe?of products. However, most

of the data is based on laboratory
research, thus a pilot plant trial is

: ) : required. Further, the physico
plentiful rainfall but little longterm NUTRIENT COMPOSITION
flooding. Freezing temperatures
Im:y damage ‘Ia .pai)]aya Cro| VITAMINS ) MINERALS
ndigenous people in the area a PR
papayas and wused them fc /':‘sgcgrblcoac‘ril)c 43 kcal Mg 21 mg (5%DV)
ici 37 pg (9% DV) Magnesium
medicinal purposes. Ithe 1500s Folate Bg
' 47 pg(5%D
and 1.6003, Spanish and Portugue Vita'fﬁi(n AoR/:’E) A ‘ C‘.IN:;:;!':3 mg (5% DV)
colonizers brought the seeds i 0191,,,#(4%,,\3 ~
other tropical areas of the globe  Pantothenicac 5~
_ _ mee ) 2.6 pg (2% DV) 182 mg (4% DV,
including the Philippines and India Phypoqw‘r.roneK ‘ Potas"s‘r%r(n =)
0.357 mg (2% D'
U f . d ol Nrac‘rln) B3 ”
se of papaya in processe 038 mg 2%0V) 3 Ca 20 mg (2% DV)
food and beverages Pyridoxine 96 W Calcium
0, @
It has been already "07mg(2%DVI[3 T ,M 004mg (2%6DV)
reported that the papaya fruit grow 0.023 mg(TZI% DV) B \ ) n Manganese
hiamin

very fast, cultivated throughout the
year, and thus production rate |
high. Hence, the main problen
exists is that how to use entir yy
products, otherwise it will spoil.
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Less than 2% DV vitamins: Choline

88.06g 047 g(i% oV

0.3 mg (2% DV)
Alpha-Tocopherol

E

zIN

n "M
10.82g (4%DV)

Serving Size: 100 g

"~ 0.262 (0%DV)

Less than 2% DV minerals:
Phosphorus, Iron,
Selenium & Zinc

DIETARY FIBER

1.7g(7%DV) 782g(16%DV)

Fig. 1 Nutrient composition in papaya
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PAPAYA BASED
PROCESSED
FOOD AND

OTHER
PRODUCTS

Pickie

Fig.2 Papaya based processed food and beverages

chemical properties of papaya peeWhen <chol est er ol withxa ninorzupset stomdclkd Bothmo 1
vary with the geographical locatip likely to create blockages that lead tgpapain and chymopapain also help to
varieties, season so on, and mapeart disease. Additionally, papaya'seduce inflammation.
affect the processing, and otherigh fiber content may reduce the risk
associated activities. of heart diseas Highfiber diets mmune System
lower cholesterol levels. Eating foods high in vitamin
C can help to boost the immune
Digestion ~ and  Reduced system, allowing the body tight off
Protection ~ Against  Heart Inflammation bacterial and viral illnesses. Papaya
Disease The papaya fruit contains two has a good amount of this antioxidant,
Papayas contain high levels ofenzymes, papain, and chymopapaimmaking it part of an immunkealthy
antioxidants vitamin A, vitamin C, Both enzymes digest proteins,diet.
and vitamin E. Diets high in meaning they can help with digestion
antioxidants may wuce the risk of and reduce inflammation. Papain is i
heart disease. The antioxidant%n ingrelient in some ovethe

prevent the oxidation of ChOleSterOLCounter digestive Supp|ement3 to he|p
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BLACK WHEAT: A HEALTH
PROMISING CROP

black wheat has a

Richa Khanna*

Virendra Singh characteristic black color grains due
Krishan Pal to presence of very high
Abhay Saini concentration of anthocyanin

School of Agricultural Sciences pigment. Besides, it contains a

& Engineering, IFTM

Uniersiy Moradabad number of bioactive and nutritional

compounds which enhancests i 1
dietary values. Traditional wheat
he color of fruits and contains approximately 5 ppm of
vegetables is predominantly anthocyanin, whereas black wheat
decided by the presence ofcontains 10200 ppm of anthocyanin
pigments known as (approx. 140 ppm).
anthocyanin. The cwentration of Black wheat is a power food 1
anthocyanin is  responsible inpacked with phenolic compounds,

determining the color of naturally carotenoids, phytic acid, essential
available edible foods. The color Ofarn'no acids, dietary fibers, minerals

pigmented wheaie., black wheat is and vitamins etc. It is also an{

attributed to higher anthocyaninjmportant source of correcting
content in the outer layers. Thismicronutrient deficiencies as it
pigment provides characteristic bka contains 35 % more amount of zinc
color to wheat crop, which is regardedgnd 60 % more amount of iron as
as black wheat. Apart from compared to traditional wheat. It isq
pigmentation, black wheat iSfOUﬂdthJso a rich source ofselenium,
be more nutritious food as Comparednanganese, magnesium,  copper,
to traditional wheat. Since a largecalcium, potassium etc. All theseq
proportion of our population is gualites make black food a health
suffering from nutritional  promising crop which may prove
deficiencies, foodike black wheat excellent in combating nutritional

have very hlgh potential in Curing thiSdeficiencies among the people_ q

Higher anthocyanin content is a
boon to human health as it lends
protection against high blood
pressuve, 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 anti
carcinogenic properties.

It has bengcial effects on skin
due to presence of antioxidants
which has antageing 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 maintang a
healthy heart.

As the market price is higher, it

world wide problem. Benefits of black wheat may prove as a remunerative crop
Where did black wheat come consumption: for the farmers.
from? Black wheat is gaining conclusi on

Black wheat became famousattention as it has several health
among the mass after a post went Vifaéromising qualities. Such as:

Since the advent of
pandemic, we have realized that a

at social media platform about itsq |t is a nonGMO food which is free healthy immune system is the key to

distinguished color and nutritional
values ad the credit of conducting
research on it goes to NABile.,
National AgreFood Biotechnology
Institute, Mohali, Punjab in 2017.
Reports further suggested that
institute has patented the black wheat.
How it is different from
traditional wheat?

While tradtional wheat
varieties are golden yellow in color,
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from gluten, hence suitable forgood health. We are looking forward
people allergic to gluten. for improvednutritional values in our

Higher  concentration of food stuff. Black wheat is a novel
antioxidants as compared tooption which may serve this purpose
traditional wheat helps in as its nutritional value is very high as
contolling free radicles and compared to traditional wheat. There

antibodies and thus strengthenss a need to further verify the
our immune system by providing available statistics and make it
protection against DNA damageavailable to faming community for
and lipid peroxidation in our body. mass production.
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PEPTIDES AND PROTEIN active peptids, exhibit various biological activities
HYDROLYSATES AS proteins and including antihypertensive, anti

amino acids have oxidative, antithrombotic, hypogly

ALTERNATIVE FOOD significant caemic, hypocholesterolemic, and

antimicrobial and antibacterial activities among others.
P R ES E RVATIVES antioxidant Many protein hydrolysates afoactive
activity. Biologically active peptides peptides have already been
are the inactive protein fragments incommercially produced and are
f) the sequence of their precursors. Buavailable in international market, and
& £ . in the presence of proteolyticsome functioal food products are

Kanneboina Soujanya enzymes, these peptides combinalso enriched with such peptides.

o o with appropriate receptors and
Dept. of Food and Nutrition, regulate  various  physiological Protein hydrolysates and
Development, PJTS Agricultural functions of the body. These activebioactive peptides in food
University, Rajendranagar, peptides can also be formed from thdndustry
Hyderabad food proteins during digestion by the Food preservatives helps to

hydrolysis process. Biopeptides carprevent unwanted changes to food
owadays Acl ealc.?chbe syﬁ\thfsdzgdl cgemically or byduring processing and trans.portation.
becoming more popular. the expredsn of appropriate ggnes. Up npyv many .ant|OX|dant
Most of the people are Bas e.gl on t hei r pregsermatives ar added |t0dtltb_esfood
interested to buy and composition, sequences,but now the tren.d has sh.lfte_d to
consume least processed food withoJ?ydrOphObiCity’ and length, peptidesnatu_ral prese.rvatlves. Antlox@ant
food preservatives. Food derivedreleased from food proteins, beyonopep'gdes constltut.e—:BG amlnp qus
protein hydrolysates, biologically their nutritional properties, can (mainly tyrosine, histidine,

[ Milk [Soaybean] Cereals (wheat, corn, rice, sorghum, barley, oat) Sunflower ][ Meat ]
| | | |

[ Enzymatic digestion or fermentation ]

[ Bioactive peptides }

]
| 1

-[ Health promoting effects ] [Food-rclated functional eﬂ'ccts]
|
Hypocholesterolemic Blood cholesterol control Foam stabilization
1
— ACE-inhibitory Improves cardiovascular system Solubility
I
Antioxidant Scavenge free radical formation Emulsifying ability
1
Immunomodulatory Boost immune system Water holding capacity
i
Antimicrobial Improves digestive system Surface hydrophobicity

Health-promoting and functional properties of bioactive peptides
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Chemical deterioration
Microbial infection r

Phyvsical damage % Barrier to vapors
>

> . \_}
Environmental changes \ \ ‘
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Barrier to gases

methionine,  tryptophan, lysine) attention. Peptides obtained from bycomponent and to minimize their
exhibit the antioxidant properties. Inproducts such as sesame Dbradisadvantages.

a study, addition of mutton ptein to  (sulphurcontaining méhionine and Conclusion

muttan patties improved the sensorgysteine), wheat bran, sunflower Development of protein
quality and shelf life of the product. seeds (coppeshelating peptides), hydrolysates in controlled conditions
Addition of 0.5mg/g of cuttlefish skin rapeseed, and hemp seeds showesl current interesting research areas.
gelatin  hydrolysates to turkey remarkable antioxidant properties. These bioactive peptideBave the
sausages, decreased fat oxidation and potential to improve the health as
improved shelf to 10days. ProteinProtein hydrolysates and g ,ciional foods and nutraceuticals.
hydrolysate from milk retarche lipid ~Piologically active peptidesas g |imited number of products

Uses of film coating of food

oxidation of muscle foods. Another biodegradable packaging  car1ying biopeptides are available in
casein calcium peptide also improvednaterials the market. Therefore, more research
the storage stability of meat products. Edible coating s applied to has to be done in this area to ascertain

Fish protein hydrolysates as coating$ood products to improve the storagehat protein hydrolysatesyhich are
agents act as a good alternative tetability, visual, tactile features, andconsidered to be safe, did not show
synthetic antioxidant and sensory qualities. These coatings acdverse effects (particularly at high
antimicrobial activity. The total itk as barriers for oxygen and waterdoses) that might be exerted by some
protein powder, skim milk powder, vapour. The main edible films usedpjoactive or inactive peptides
caseinates, whey protein concentrateare vegetable proteins (e.g. SO¥ontained in the hydrolysates,
and whey protein isolates, can be begiroteins, gluten, zein),némal (e.g. including toxicity and allergenicity.
used for film and coating preparation.casein, creatine, gelatin, collagen)present, most of the invitro studie
Incorporation of casein to film is polysaccharides (cellulose, chitosanare concentrating on health benefits
advantageous as it improves filmpectin, carrageenan, starch), fats angind biological activities of food
strength, oxygen barrier waxes and also to carnactive derived peptides in human subjects to
charactastics, integrity and substances such as antimicrobialvalidate their biological activity and
adherence to food surfaces. Due to itantioxidants ~ and  nutraceuticals.safety.

transparent  properties, excellenfrotein, polysaccharide films nd

barrier properties to aroma, oxygencomposite films formed by mixing Fkkk
and oil, whey proteins attained muchthem provide best properties of each
{ A\ ’ . - ' March, 2022/ Issue23/Page 45
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THERAPEUTIC PROPERTIES

AND CU RRENT MEDICAL Table 1 Nutritional component of

mushrooms
USAGE OF MEDICINAL Cor?(;:))nent ferr,\rlmzrrllted Fermenteﬁ

MUSH ROOMS Protein ~ 11.0+0.5 16.5+0.7

Crude fat | 10.3+0.6 | 8.5+0.3
Starch 64.5+15 25.3+0.8

chemical composition. The  Reducing
) mushroom containpolysaccharides,  Sugar 4.21£0.2 = 20.610.8
&£ polysaccharidepept i de —<compl ex, b
Brindhadevi S* glucans, lectins, organic germaniumeyUNCTIONAL PROPERTIES
rindhadevi S? . : :
Ph.D. Research Scholar (Ge), adenpsme, ' trlte'rpen.md.s,op REISHI MUSHROOM
Deptt. of Plant Pathology phenols, steroids, amino acids, lignin Supporting hormonal and
NAU, Madurai mycins, vitamins, nucleotides andimmune balance Supporting
Margeswari P. nucleosides each having their oWrpoianced  female hormones
DASthCf'égle Pt“F’)fetShSOIr outstanding medicinal effest5, 16. gynnorting sleep, Supporting a
eptt. of Plant Pathology . . . ,

NAU, Madurai Most  fractions  of identified peqjthyweight, Supportingoalanced
Akila R. polysaccharides and triterpenes havmgaq (in a study of breastcancer
Professor more than hundred compounds thepatients) Swpporting healthy liver

Deptt. of Plant Pathology are  potent  immunemodulators. s tion Supporting the body 6 s
AyN;:ﬁgﬂuiil;rK/Il antioxidants and/or chemo preventivenay ral antiinflammatory response
M.Sc. Research Scholar andtumoricidall7 . Supportinghealthyanti-agingeffects.
Deptt. of Plant Pthology Reishihastraditionally beengivento
NAU, Madurai NUTRITIONAL VALUES y d

_ : supporthealthysleepcyclesby East
Nutritional  analysis — of agjan  herbalists. Even today,
ushrooms  are  an S€veral mushroom species  of o giate Pharmacopoeiaof the
Mimportant natural source different origins had been carried oup o ¢ pepuBlisof Chinayear2000
of food and medicines. "M Many laboratories in the world. But g, yiiion saysthat reishihelpseasethe
Traditionally medicinal nutritional values oflpcallycultlvatgd mind and recommends it for
properties of mushroom have beerMusShrooms —remain  speculative g\, tinghealthysleep.Fig : 1 and
well demonstrated particularly in MOr€oVer, nutritional composition is g .
Eastern Asian countries. In moderrfiffécted by many factors; these
clinical practices, the bioactive Nclude differences amon
compounds derived from the extracStains,  composition  of
of mushroom sporocarps ord"owth substrate, metho

mycelium has been widely used for®f cultivation, stage  of
harvesting, specific portio

the prevention and treaemt of

various human diseases such ad the fruiting bodies usec
cancer, diabetes, immune systeni®’ analysis. The
disorders and infections. Recently COmMPosition of Ganoderme
considerable attention is focused ofucidum extract (% of dry
anticarcinogenic bioactive Weight)(Table 1) consisted

compounds particularly those derived®! olin-positive  material _ o
from medicinal or wild mushrooms. (68-9%), glucose (11.1%), protein Fig:1 Reishi mushroom

(7.3%) and metals (10.2%) (K, Mg Reishi  mushroom (Ganoderma
BIOACTIVE CONST ITUENTS and Ca are the major componentLucidun) is known asLing Zhi and

The bioactive consiituent of With Ge having the 5th highest metahas been called t h e fi g wfe e n
mushroom originates from its COncentration at (489ug/g). mushrooms. o
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Immunomodulatory

Fig: 2 Therapeutic applications of
(GanodermalLucidum)

CHAGA MUSHROOM
(/nonotus obliquus )

Chagais high in oxalatesso
keepthis in mind if you suffer from
kidney stones,vulvodynia, mastcell
disorders, or other oxalaterelated
symptoms. Chagais also a blood
thinner and can help lower blood
sugarlevels. For that reason,it may
not combinewell with bloodthinning
medicationdike Warfarin or aspirin
or with diabetesnedicationsAlways
speakto a trustedphysicianor other
health care provider before adding
new supplementsespeciallyif you
are pregnant,nursing, are currently
ill, ortakemedicationsFig: 3

Fig: 3 Chaga mushroom (Inonotus
obliquug grows primarily on birch

trees (but also ash and maple) in

northern climates, such as Russia,
Japan, northern Europe, and some
northernstatesof the USA. Chagais

sometimes called the fi ki rofg
mushrooms. 0

FUNCTIONAL PROPERTIES
OF CORDYCEPS

Cordyceps is the name
givento a whole collection(genus)
of 750 different fungi which are
native to South Asia, Europe,and
North America. Cordyceps
sinensis is the most studied.
However, in 2007 the fungus

widely known as Cordyceps
sinensiswasfoundto be unrelatedo
the other cordycepsspeciesand so
wasreassignedo a newsgenus.| t

is veryrare.Always speako atrusted

physician or other health care
provider before adding new
supplements,especially if you are
pregnantnursing,arecurrentlyill, or
takemedications.

Most studies and therapies
have used concentrated extracts
containing lentinan, an immuno
modulating polysaccharide. In fact,
polysaccharides are where the main
functional components of moms

ogreside. The recommended amount is
now officially known 2-6 grams per day of whole, dried
as Ophiocordycepssinensis buti t émushroomFig:5

still referred to as icor dy c:
Cordyceps sinensis is the only
cordycepgelated fungus to be
officially listed as an herbal
remedy in Chinesepharmacopoeia.
Supports healthy thyroid functipn
antrinflammatory response, liver
function Supports healthy

metabolism and balanced immune
function.Fig:4

Fig 5 Shiitake mushrooms(Lentinula
edode}

SOME HEALTH BENEFITS OF
MAITAKE INCLUDE

~ MaitakemushroomgGrifola
frondosg arealsoknownasfi H eoh
the Wo o d $he ariginatein China
but also grow in Japanand North
America.  Supporting  healthy

metabolism hormonal balanceand
cholesterolevels.Fig 6.

Fig:4 Cordycepsfungus that grows
on ghost moth caterpilars
(Thitarodesspp).For thatreasonj t 6
knownasfic at efrippnd d |a.r

SHITAKE MUSHROOMS
(Lentinula edodes )

Shiitake mushroomscan be
eaten on a regular basis with no
known contraindications  or
interactionsexceptif y o u dakirg
immunosuppressivahtirejection
drugs(thenavoid). Fig 6. Maitake mushrooms(Grifola

Eating raw or undercooked frondosa
shiitake may result in a rash/
dermatitis/ photosensitivity,but this

*kkkkk
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BONE VS EXOSKELETON bones in and full suits of armour. During this

the average period the earliest arthropods, the
body can group that includes na®rn insects
withstand ondon of compression. and crustaceans were developed.

Where did bones come??
& £7?

DEUTEROSTOME

Moorthy A\ * ORIGIN OF EXOSKELETON In that deuterostome branch,
Poholrj éch.olér AND ENDOSKELETON squishy tadpole like creatures have

Department of Entomology The story goes back onesoft cartilage like back rods began to

GBPUAT, Pantnagar and a half billion years which is aform in order to provide scaffolding
weird place because animals didor muscles and movement. Some
Aravinthraju K. not even exist yet, but at that therdishy creatures have cemte like
Senior Research Fellow were moment violently shifting armoured structures developed on

Department of Entomology,

_ tectonic pates, washing tons of outside. This was a precursor of bone
TNAU, Coimbatae

minerals into ancient oceans. Theand soon this hard formed the basis

minerals that one day becomefor new structures like jaws, later this

skeletons. Early multicellular life mineral armour was  slowly
asha Talakhadze recentlyyenended on the water and they arimternalized, and  those  early
broke the dead lift world ge|etons less bodies, but then arounbackbones became mineralized, these
record witha four hundred g5g mjjion years ago through becametie key parts of the vertebrate
and eighty four kilogram lift 5cigent of evolution, two dirent skeleton as we know it today.

which is  absolutely completely g eajeton stories began. Life split in

bonkers. Meanwhile the lifting power protostomes and deuterostomes.
of leaf cutter ant can able to lift a TON STRENGTH
mediumsized car completely over [IeRIer] (oI - Insects and crustaceans built
his head and carry it home. The In  protostome  branch, exoskeletons made from chains of
scarab dung beetle could pull 114strange creatures begin to develop theodified sugars called chitin. It is
times of its weight. Compared to man,first hard protective parts, the molecularly similar as cellulose, they
ants and dung beetles and naturejsrecursors of exoskeletons. Newlyfind in plants buchitin is harder and
other miniature weight lifters are shielded organisms might have gotterstable. If we zoom into a lobster shell
special because they pull off theiress predatory; they were betteron the microscopic scale we see chitin
amazing feats of strength withoutprotected from the ocean. In the gamerystals arranged like stacks of
bones. of natural selection early plywood and these  special
exoskeletons got fancier with nanostructure arrangements, make
SKELETON - BONES crushing mouth parts, huge pincershitin exoskeletons incredibly tough
A sack tied to a bunch of

carefully organized rocks is a

vertebrate and they do everything
with their bones. Skeletons are rigic
enough, that were built with 206
bones. We have 52 bones in our fee
alone which are twice as many as ir
our spine. In hands and feet we hav
more than half the bones compare t
our lodies. 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 fron"

shattering. As a result, 20 pounds of Fig. 1 Difference between endoskeleton and exoskeletc
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for their weight and thatis why strength and mobility, if we had moresmall, a humasized ant would be
insects are so strong. So ifbone, we would not move as well.very lethargic, very crumpled.
exoskeletons are so strong then whyAnother problem is that human Remember that split that we talked
don not we have them? Every time aized ant would suffocate. Insects dabout earlier evolution, one branch
lobster or cockroach is ready to sizenot really have blood; they have veryled to exoskeletons and the other
up, they have to moult, shedding theitimited circulatory systems that arebranch eventually led to vertebrate
old skeleton and leaving them softfilled with a fluid called hemolymph and what's crazy to think about isttha
and vulnerable for days or weekswhich is mostly full of metabolic stuff we are this way of luck or chance. If
while they wait for their new outer and immune cells. Insects breatheve played the story of evolution back
shell to harden. Meanwhile ourthrough tiny holes and their again from the beginning perhaps our
internal skeletons provide biggerexoskeletons to deliver oxygenline will be built differently- which
attachments for muscles thandirectly to their tissues through ameans as we know now would be
exoskeletons, so our bones grow witlseries of internal tubes. Having all ourvery small at least we would have
our muscles as we get bigger ananuscles attached to outside meanarmour, maybe some sweet wings and
stronger. Bulkier vertebrates havethat were strong but were not thatven some horns, but and what would
more massive bones, arephant is flexible. ants look like.

about 13% boned by weight and a rat

is 4% so that it's quick, it's pretty easiSeMGRHON

to squish. Humans are about eight and Chitinexoskeleton is super

half percent, a compromise betweerstrong but only if thecreature is ok
N ; , i March, 2022/ Issue23/Page |49
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1Baciilius spp. 1S A POTENTIAL
BIO CONTROL AGENT factors. Different strains ofB.

possesses many transcriptional

subtilis synthesize a variety of

i h hmode . of fhydrolytic enzymes, including i.e.
/ ’? \ act{z_ns,. e.g., throug secretloln '|O cellul ases, pZot e
& £ ¢ antibiotics, enzymes, volatile glucanasesB. subtilishas the ability

. compou_nds, etc. The US€io secrete antibiotics and hydrolytic
Ayyandurai M.* of Bacillus as a BCA has also it can

enzymes, i
Dept. of Plant Pathology ) . -
AC&RI, Madurai, TNAU reported to cut down the cost Ofenwronment in a selbeneficial

agriculture by suppressing the neeqnanner and also produce taint

Muthukumar G. for fertilizers and pesticides endospores to sustain itself under
Kalaimathi D. iti ili
Deptt. of Plant Patholo Mechanism of  Bacillus sp. adverse conditions. The abilty 8.
P ant athology . - subtilis to exhibit biocontrol activity
Annamalai University Bacillus spp. exhibit a .
S : . . is dependent upon three factors: host
_ _ significant interaction with plant . . .
Brindhadevi S. roots and have both direct andvulnerablllty, pathogen virulence;
Deptt. of Plant Pathology and the environment.

S indirect positive effects on plant

Annamalai University .

\ / growth and the reduction of bOthBac”/us sp. used for plant

biotic and abiotic stresses. Plantdisease cont ol

growth is enhanced by the induction

Bacillus sp. of systemic resistance, antibiosis, angj.
Bacillus sp. are grampositive, conpetitive omission and other

sporeforming, rodshaped, motile mechanismsThe direct mechanism

bacteria that are present in diversgncludes the synthesis of

environmental conditions but mostlymany  secondary metabolites

in the soil. Their longerm survival in - hormones, celall-degrading lants acainst pathogens by direct
different — harsh  conditions s enzymes, and antioxidants that aSSiSzlinta onigtidnterzctioni betweyen the
atvibuted to the  production of the plant in its defense againStbiocc?ntrol agent and the pathogen, as
endospores by the simple and rapighathogen attack. well as t?y in ductionp of ghoét

development of different reliable it it v d q
formulations. These species provideMode of action of  Baci/ lus sp. regs ancg. arge.y epends on a
wide variety of traits, such as the

protection to plants and fish against B. subtilisis a grarpositive duct ¢ structurally  di
microbial infections through diverse bacterium that forms biofilms on inert pro- L_JC .|on or's ruc_ura y "’_erse
antibiotics, production of iron

surfaces and -

chelators, bacterial
phytohormones and the
solubilization of mineral
phosphates. Among the
various biocontrol agents
tested,B. subtilisstrain G1
was the most effective in
inhibiting  the  mycelial
growth of Soil borne
pathogens.

Bacillus species are among
most prominent bacterial
antagonists found to colonize plant
roots and soil.B. subtilis inhibited

mycelial growth of several soil borne
pathogens.Bacillus species protect

Bacillus
subtilis exhibit the ability to
act as Iocontrol agents
against pathogenic fungi and

thus can be used to suppress
disease. Several mechanisms, both
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direct and indirect, are responsible fojasmonic acid (JA), ethylene, and thegold, or silver nanopddes, not only

their ability to control pathogenic NPRLregulatory gene in plants. increased plant growth but also
fungi. These include the production limited fungal growth in the
of a wide array of antibiotic Chemical residues degradat - rhizosphere. Therefore, the concept
compunds (lipopeptides), the ability ion and other uses of nanebiofertilizers should be

to form endospores, the ability to ~ B. subtilis can redice use of considered. Encapsulated nano
form biofilms on root surfaces, andsynthetic pesticides and insecticidesgjofertilizers have been reported to

the ability to induce host systemicin modern agriculture. deliver fertilizer to target cells, thus
host resistance, and stimulate plant Chemical fungicides and dramatically reducing the amount of
growth. insecticides have a negative impactertilizer needed and preventing
on beneficial soil microbes presentpollution through runoff . Herbicides
Plant growth promotion and that help to increase plant growth.sych as pendimethalin and
defense action Thus, the us of beneficial bacteria, metalochlor, used in Conjunction with

B. subtilis is a species such asB. subtilis,could augmentthe polymers, such as polystyrene
of PGPRthat are known to activate application of other microbial sylphonate and  polyallyamine
plant host defense response (hogtesticides as the use of chemicahydrochloride, have also &e used in
resistance) against pathogens. Hoglesticides are terminatedacillis an encapsulated form for the
cells undergo ultrastructural andthuringiensis(Bt), and the use of Bt systained release of active ingredient
cytochemical changes in response ttoxin, provide a broad range ofto a specific place; thereby greatly
a pathogen attackB. subtilis is insecticide control Bt also inhibits jmproving the efficiency and safety
known to activate induced systemicthe growth of insect larvae andgfweed control.
resistance (IR) in the hosts that they increases plant growtl8. cereusB.
occupy, which increases hostamyloliquefaciensandB. subtilisare
resistance to plant pathogens. Thalso used to control pests. PGPR,
activation of ISR byB. subtilisis such as B. subtilis administered ko
known to induce the synthesis ofthrough the use of coated, aluminum,

timesofagriculture.in
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ROLE OF ENTOMOPATHOGENIC
NEMATODES IN MANAGEMENT
OF INSECT PESTS

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

due to advancements
in massproduction and formulation
technologies, the finding of multiple
effective isolates, ahthe desirability
of increased pesticide use.

toxaemia. The Steinernematidae
family has two generaSteinernema,
which has over 64 species, and
Neosteinernemawhich has only one
species. Heterorhabditidae is made up
Introduction of one genugeterorhabditiswhich

Entomopathogenic nematoded@S 14 species.
(EPNSs) are soitlwelling, fatal insect .

. Characteristics  of
parasites that belong to the Phylum th . tod
Nematoda and have proven to be thBAogenic nem.ao es. :
most effective biological control T These are highly viruleraind kil
agents for both soil andibove hosts quickly.
ground pests. Although they havel EPNs are generally safe to
been recognized since the labourers , the crops, natural

& £7?

Manisha Yadaw
PG Scholar
Dept. of Entomology, CCS
Haryana Agricultural University,
Hisar

Dr. Vinod Nagal
Asst. Scientist
Dept. of Nemablogy
CCS Haryana Agricultural
University, Hisar

Entomo -

PNs are one of the mostseventeenth century, it was not until

effective biocontrol agents the 1930s that nematodes were giveff

for a variety of ecoomically  substantial consideration for pest
important insect pests. Many surveygontrol. These nematodes have th§
have been undertaken around th@reat ability to kill the insect pests
world to identify EPNs that could be within 24-48 hours.They are very 1
useful in the control of economically virulent, quickly killing their hosts
important insect pests. The termand may be easily cultivatéd vivo
"entomopathogenic” was first used ingr  in  vitro. Due to their
nematology nomenclature to deseri  diversehabitats, EPNs are biological
the  bacterial ~ symbionts  of control agents for the next generationy
Steinernemaand Heterorhabditis It~ Furthermore, EPNs are simple to

is derived from the Greek WOI’dSapp|y because thegan be mixed
fifent omono,

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.

whi ¢ h praEdcally} With an chénfichl contrd ILitk cycle

Apat hogenico,
causingBecause of their mutualistic ysing

W h icofnPount 8ndl Bré easlly disBiBue® The life cycles of Steinernematids
standard equipmentThe and Heterorhabditids from these

relationship with bacteria, EPNs kill pacteria carried by Steinernematidadamilies are very similar, with the
their hostsm a very short amount of agnd  Heterorhabditidae are bothexceptim of the first generation.

time, unlike other
nematodes. Operator and emskr

parasitic members of the EnterobacteriaceaSteinernemapecies are amphimictic,
family; the bacterium carried by which means

they require the

safety, absence of waiting periodsStenernematidae is usually a speciepresence of both males and females
minimization of the treated area byof the genusXenorhabdusand the for effective reproduction, whereas

monitoring  insect  populations, pacterium carried

by Heterorhabditis

species are

minimum damage to natural enemiespeterorhabditidae is usually a speciesiermaphroditic and can reproduce

and lack of

environmental of Photorhabdus The

"infective without the members of same sf&s.

contamination are only a few of the juvenile" (1J), often known as the The lifecycle of EPNs includes an egg
advantages they have over chemicaldauer" stage, is the third juvenilestage, four juvenile stages, and an

pesticides. EPNs have sparked a rusftage of EPNs.
of scientific and commercial interestgenera transfer

% (C8J ) Times of Agriculture
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adult stage. The life cycle of EPNs
bacterial begins with a third stage juvenile
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called as infective juvenile(lJs) or
ADauer 0 st agfeeding,h
developmentally arrested staged
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 Emergence /Adult\ : |
and then enter into the é@ocoel. . ”

IJs release cells of their symbiotic ? @ o <"
bacteria into the haemocoel from =% gene'an . Development_f_
their intestines. The bacteria multiply J

fast in the insect hemolymph,
providing sustenance to the nematoddSes a lowenergy streegy to wait for gram negative, facuitive anaerobic,

and preventing additional intrudersmobile insects in the soil's upperrod-shaped and are present in a
from contaminating the host caday layer. An ambusher searches bypecial pouch near anterior part of
and the diseased host is usually killegtanding on its tail so that most of itsnematode intestine.

by bacterial toxins within 248 body is in the air, referred asSome recent examples of biological
hours. After the death of the hosthictation. These EPNs are effectivecontrol by EPN against various
nematodes continue to feed on th&dainst fast moving insect pests sucimsectpests;

host tissue, mature and reproduce?S CUtWOrms, armyworms etc

The 1Js develop to adults and Cruisers, such as @ Pest EPN species \
complete 23 generations dependingSteinernema  glaseri and Cabbage Plutella Steinernema

upon the availability of nutrients Heterorhabditis bacterio xylostella ~ carpocapsae

within the insect cadaver. Under thePhora are highly active and Listronotus = Heterorhabditis
optimal conditions, it takes-3 days generally subterranean, “®™"  gregonensis  bacteriophora

for Steinernematids and travelling substantial distance Cydia Steinernema

Heterorhabditids to complete one lifet® find their host underneatt Apple pomonella  carpocapsae

cycle inside a host from egg to eggUtilizing volatile cues and other Steinernema

Emergence of 1Js from host requiredechniques. They are, however, Comoritisal ~ carpocapsae,

about 611 days forSteinernematids effedive against white grubs Litchi bicapilla Steinernema

and 1214 days for Heterorhabditids. (Scarabid beetles), which are feltiae

The bacteria impart specific colour tol€ss mobile. Steinernema

the cadaverif Heterorhabditids Kkill ] Field Maladera feltiae,

the insects, the cadaver turns red; iMOde of Action crops insanabilis Steinernema

Steinernematids kill the insects, the EPNs are nematode glaseri

bacterium complex.
Nematodes relies on bacterium Lettuce
for killing its insect host,
creating suitable environment for its )
Foraging strategies development by producing antibioticsEPNS Formulations

Liriomyza Steinernema
huidobrensis feltiae

cadaver turns brown or tan.
Life cycle of Entompathogenic
nematodeHeterorhabditisspp.

EPNs  have two main that suppress competing secondary ~ 'he shelf life —of ~many
foraging techniques: ambushers anflicrobes and breakdown of hos tnematgdebased h prfoductls . Vaﬂi
cruisers, and their foraging strategied!SSues into food source. Bacteriunf!ePen ;ng on the formu a(';lon, :]e
vary by species. requires nematode for protectionnématode SlpeCI(;S Ian tf‘;

Steinernema carpocapsag TOM  external environment and temperature. IJ is the only stage of the
an example of an ambusher, whicd "hi bition —of h BRI lifg gycle 19af gavsgsqnieptigny |

proteins. The bacterial symbionts aré’md it is morphologically and
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physiologically adapted to life 2.
outside of the insect's body. As a
result, 1Js are fonulatedas soon as
mass production is completed. The
EPN formulation refers to the 3.
manufacture of a product from an
ingredient by the inclusion of specific 4.
active (functional) and neactive
(inert) components. It is a process of
transforming living enties into a 5.
product that can be applied by
practical methods or formulations.

EPNs have a broad host range oflwelling insect pestsThe survival,
pest insects andble to seek or foraging behaviour and infectivity of

ambush the host and kill the hostifferent nematode species and
rapidly. strains differ, mking them more or

They are easy and relativelyless suited for specific insect pest
inexpensive to culture. control programmes. Commercially,

EPNs can be used withentomopathogenic nematodes and
conventional application associated mutualistic bacteria are
equipment. employed to replace chemical

Application of EPNs does not insecticides. Opportunities for their

require masks or other safetydevelopment and implementatiorr fo

equipment like chemicals. insect pest management should be
effectively utilized. Clearly, every

Formulations Nematode species  Product Company possibility to improve relevant EPN
Alginate gel Steinernema Microplant N\?vartls, research fields and wuse as
carpocapsae |er?na biopesticides should be embraced.
S. carpocapsae Biosafe SD? Biotech, These could include EPN
apa_n strain/species  improvement by
S. feltiae Exhibit SN(_)V&r?S’d reasonable and consistent EPN
. ezl sanpling. Production, formulation
Clay Heterorh:.bdltls NemasysH = Micro Bio, UK and application technologies should
MEgIdIS all be improved further. The nen
S. feltiae Entonem | OPPertBY, stability of beneficial features should
Netherlands be investigated via Molecular
Water _ Thermo Handling of EPNs, preferably by
dispersible S. carpoc@sae Biosafe Trilogy, detecting chemical markers of
Columbia beneficial genes. Grower and
_ Thermo stakeholder awareness to spread
Granules S. carpocapsae  Biosafe-N Trilogy, information about the conditions
Columbia under which the EPNs are a cost
Advantages of EPNs IeFf)fl\e/Icu;]/e, | (;/ilueaniq prroach to
1. EPNs and bacterium associatedConclusion and future should be prioriized.
with them have proven to be safeprospective
to warm blooded vertebrates, EPNs, in particular, have ek

including humans.

gained broad commercial attention as

excellent biocontrol agents of soil
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NANOTECHNOLOGY serious plant pathogens,salt stress. Different microbesave
IN PLANT DISEASE allowing experts to help also been used for the biosynthesis of

farmers in the CdS; however, few studies have

DETECT'ON prevention of epidemic focused on its luminescent properties.

diseases. The currentVery luminescent CdSe QDs were
review deals with the application ofcreated by the fungus, F.

& £ ’2 nanotechnology for quicker, moreoxysporumwhen incubated with a
. costeffective anl precise diagnostic mixture of CdC} and SeCl at room
Kalaimathi D .* procedures of plant diseases. Such aemperature. A prafient myce
Dept. of plant pathology, accurate technology may help tomediated synthesis of highly
Annamalai University design a proper integrated diseas#uorescent CdTe QDs was
Ayyandurai M . manggement system which mayaccomplished by the F.'
Dept. of Plant Pathology modify crop environments to oxysporumsolates when reacted with
AC & RI, Madurai, TNAU adversely affect crop pathogens. a mixture of CdCl and TeCl at
ambient conditions. Description of
_ Detection of plant pathogens these biosynthesized CdTe
lant diseases are among th?guantum dots (QDs) nanoparticles was performed by

majct;r fa.ctorsAllmfl.tlng crop QDs are semiconductor transnission electron microscopy
productivity. TSt SEP nanoparticles that fluoresce wher(TEM) and selectedrea electron

_ towards managing a plant . o0 by an excitation light diffraction (SAED).

disease under greenhouse and field

. . . ) source. Furthermore, QDs are

conditions is to correctly identify the . : .

_ inorganic fluorophores presentingNanosensors

pathogen. Current technologies, such __. " _ ——

- _major advantages over traditiona Plant disease forecasting is a

as (quantitative polymerase chain .

. : . organic fluorophores used as markermanagement method used to forecast
reaction (QPCR), require a relatively

) on nucleic acids or preins for visual the chances or severity of plant
large amount of target tissue and rely . .

. detection. diseases and to help farmers make
on mutiple assays to accurately

. o costeffective decisions for
identify distinct plant pathogens. The  rhe mycosynthesis of controlling ~ diseases.  Presently
common disadvantage of

the i ; ‘ ; . . .
. . . . semiconductor nanomaterials Watresearch is being carried out by using
traditional diagnostic methods is that ¢ reported in unicellular yeast

h . . dq 1 rnanosensors to improve pathogen
they are time consuming and lackyhich were shown to be capable Odetection methods in crop systems.

high sensitivity. —Consequently, progycing cadmium sulphide (CdS)Many electronic companies have

developing lowcost - methods 10 grystallites in response to a cadmiunpeen examining the use of electrical
improve the accuracy andpidity of

plant pathogens diagnosis is needec
Nanotechnology, nano particles and
guantum dots (QDs) have emerged a
essential tools for fast detection of a
particular biological marker with
extreme accuracy. Biosensor, QDs
nanostructured platforms, nano
imaging and nanopore DNA Detect Labeled DNA 1 BENENTNLN
sequencing tools have the potential tc

raise sensitivity, specificity and speed
of the pathogen detection, facilitate
high-throughput analysis, and to be
used for higkguality monitoring and
crop protection. Furthermore,
nanodiagnstic kit equipment can
easily and quickly detect potential
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oligonucleotide in molecular plant pathology and can
modified  magnetic be adapted to detect specific
gold nanoparticles pathogens and toxins. A good
(AUMNPs) for signal example is the mickl®CR where 40
amplification and for cycles of PCR can be performed in
simple separation of a less than 6 minutes. In the near future,
target protein from the nanaescale deices with novel
sample. The large-b properties could be used to make
DNA-to-recognition smart agricultural systems. For
agent ratio affords a instance, these nanodevices could be
means of substantial used to identify plant health issues
signal amplification. before these become observable to

Conducting polymers SUCh as It |S aISO pr0m|S|ng by the grower. SUCh deVlceS may be
polyaniline,  polythiphene and @allowing the quick dtection of capable of responding to special
polypyrolle. numerous protein targets at low situations, identifying the problem

attomolar concentrations and nucleitand taking an appropriate disease

These polymers can also beacigs at higlzeptomolar levels under management action. In this way,
used to fabricate sensors that cagptimized conditions. The concept oinanosmart devices will act as both a
detect molecular signals with veryihe pisharcode assay is unique aniprotective and an early warning
low intensity of spoilage and foed (epresents a potential alternative tisystem. During the next decade,

borne pathogens within minutes the pCR technique. nanodevices, which can make
Such bieanalytical nanosensors were _ thousands of measurementeedily

utilized to detect and quantifpinute  Conclus ion . _and very cheaply, will become
amounts of contaminants such a The  portable  diagnostic oy ijaple. Future prospects in plant

viruses bacteria, fungi, toxins ancéquipment, nanoparticleased, bi® yisease diagnostic will continue in
other bishazardous substances in thbarcoded DNA sensor, and the QL iniatyrization of biochip technology
agriculture and food systems. Nanohave potential applications in the;, e nanoscale  range.
sensors can be linked to a GPS fcmultiple detection of plant pathogensNanophytopathology can be applied
reattime monitoring of disease andand toxigenic fungi. To date, mobile ;o 5 {00l to understand plant
distributed throughout the field to diagnostic  assays  have  beeiyaogen interactits, providing new
monitor il conditions and crop developed to rapidly dect plant ethods for crop protection. Specific
health. disease and may be used to preve ;;ndevices and DNA nanodevices

epidemics. ~ These  nafmsed .,y enable accurate tracking,
diagnostic kits not only increase the yotaction and diagnosis of plant

A bio-barcoded DNA (KDNA) speed of pathogen detection but als paqgens in the early stages of plant

Nanobarcodes

increase the accuracy of thEdisease.
The biobarcode assay is andiagnosis.
ultrasensitive method of N o
amplification and detection of Additionally, the combination ko

of nanotechnology with microfluidic

proteins or nucleic acids. DNA bio _ _
systems has been effectively applied

barcoded tests employ
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Pseudomonas fluorescens:
A POTENTIAL BIOAGENT
IN PLANT DISEASE
MANAGEMENT

environments and in the
interior of the plants.

& £ 72

1 Produce a wide spectrum o
Anam Khan bioactive metabolites.
Ph.D Research Scholar {1 Adapt to environmental stress
Entomology .. .
SVPUA&T, Meerut T Itisinexpensive
1 Compete aggressively withther

microorganisms.

seudomonas bacterla. IS @ pMode of Action
common gram negag, rod
shaped bacterium, belongs to
Pseudomonasgenus. It has

Antibiotic Production
Siderophores Production
Induced Systemic Resistance

multiple flagella and has an N

extremely versatile metabolism andl ~COmpetition

can be found in soil and water. Itis anl Hydrogen Cyanide Production
obligate aerobe, but certain strains aré Plant  Growth  Promotion

capable of using nitrate instead of Antibiotic Production

oxygen as dinal electron acceptor
during cellular respiration. : : _
Pseudomonas fluorescehglong to It is very effective antibiotic

Plant Growth Promoting Prodicer, many secondary
Rhizobacteria (PGPR). It is anmetabolites of this bacteria acas

important group of bacteria playing
major role in plant growth promotion, Produces
induced  systemic resistance Which are
biocontrolof plant pathogens.

Antibiotic Production

antifungal
fungistatic,
of Antibiotics

fungal mycelia.

Pseudomonas fluorescens
biocontrol agent

as
1-carboxylic acid (PCA), 24

Diacetylphloroglucinol (DAPG),

T They possess certain tra.uts WhIC"|=>yocinine, Pyrrolnitrin, Pyoluteorin,
make them well suited as

Pseudobactin, Pyochelin, Pyoverdine
(soluble fluorescent pigment).

Induced Systemic Resistance

The P. fluorescenceinduced
systemic resistance in plants that is
phenotypically similar to systemi
cally acquired resistance (SAR).
Induction of resistance byP.

ffluorescenceis mainly through the

production of phytoalexins, increased
lignifications, production of PR
proteins in the indeed 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 charaatstics of
particular plant species.

PR o Proteins

compounds
inhibiting spore germination and lysis

produced by bacteria are: Phenazine

Pathogenesis related proteins,
produced in plants when pathogen
attack. Induced as part of systemic
acquired  resistance. Infections
activate genes producing PR proteins.

antibiotics against plant pathogens. ItSome proteins are antiicrobial

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

which attack molecules

molecules in cell wall and deposition

of lignin, responses set up a local
baricade slows spread of pathogen to
other plant parts.

) . OomycinA.
biocontrol and growth promoting .
agents. Siderophore Production Compedtition
1 They have the ability to grow Siderophores are extracellular, P fluorescence prevent j[he
rapidly in vitro and can be masslow molecular weights compoundses'[abl_'Shmer_1t O_f other  micro
produced. with very high affinity for iron. organlsms in - rhizosphere .through
1 They rapidly utilizeseed and root Siderophores limit avaibility of iron competltlo.n for fgvoured sites on
exudates. to pathogens and uItimaterrOOtS and in the rhizosphere.
1 Colonize and multiply in the suppresses their growthHydrogen cyanide production
rhizosphere and spermosphere Siderophores  are:  Ferribactin, HCN is representative of class

Ferrichrome, Ferroxamine B,

imes of @aqriculture

A Resonancein Agricultare tlmesofagrlculture.ln

.
'

"
wlCmy T

of volatile inhibitors.P. fluorescence
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Cooperation Dispacsil pressure for 15 { Pathogens controlled by
minutes. After the P. fluorescence -

/ broth has cooled VvV Pythium species 5= W 3

/} / 1 below the mother V Rhizoctonia solani o —= &

2 ) culture of P. V Erwina caratovora "

Amagomsm : o fluorescenss aldded V' Thielaviopsis basicold gl

) / \* to the king's B V Gaeumannomyces graminis var.
4 Competition medium in  the triti ci
\’r fermentor at the rate Conclusion

produces HCN which checks the
growth of phytopathogens.

Plant Growth
Antibiotic Production

Promotes

P. fluorescenc@romotes plant
growth by production of auxins and
gibberellins and also byphosphate
solubilization.

Isolation and Multiplication

It is collected from rhizosphere.
Serial dilution technique is followed.
Kingds B media i
Pseudomonas fluorescendiecan be
mass multiplied

Preparation of moth  er culture

Mother culture is prepared by
using the king's B medium

Peptone 20.0g
Ko:HPOy 15¢g

Mg SO 1.5g
Glycerol 10 mi
Distilled water : 1000 ml

The above broth is dispersec
into canical flasks and autoclaved at

of 3 lit for 40 lit of

Keeping in view the severity of

the broth. Then itis plant diseases causing major loss to
InCUbated in the fermentor for 2 daySfood and money’ b|oc0ntr0| agents

with frequent mixirg of the broth by

like Pseudomonas fluorescens played

operating the stirrer. Then the brothcrycial role in the control of plant

containing the bacterial growth isdiseases

through various

collected in plastic buckets and usegnechanisms. Bacteria creates many

for mixing with talc powder for

MASS PRODUCTION TECHNOLOGY

FOR PSEUDOMONAS FLUORESCENS

commercial formulation.

15 Ibs pressure for 15 minutes andy T,5de Names pons s’
cooled and inoculated with a loopful e
- V' Sudo BIO SHIELD
of P. fluorescensnd incubated for 2 V Monas w
days. V Bioshield
s V TNAU Fp-7 1 ; B
Mass multiplication ety
Th P I _ V PseudofF i
e Kkingds By BE b mER

prepared and poured into

fermentor and sterilized at 15 Ibs

th eV Ecomonas

timesofagriculture.in

PSEUDOMONAS CULTURE

INOCULATION INTO
KB BROTH

* Ui

secondey
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

CULTURE GROWN IN H
FERMENTOR FOR 72 Hras plant d|SeaseS
rather han solely
l dependant on
T harsh  chemical
BIOFORMULATION (400 mi/kg) 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 nortoxic to plants,
beneficial micoorganisms  and
humans.

kkkkk
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STORED GRAIN PATHOGENS
AND THEIR MANAGEMENT

Effects of Storage Fungi orSeeds
A) Effect on Seed Germination

& £7?

Pavan J. S¢
M.Sc. (Ag) Entomology

Examples of storage fungi

BACA, Anand agriculture Rice Actinomucor -repens
university, Anand Gujarat Mucor geophilus
Rhizopus oryzae

Venkata Yaswanth Amara Sorghum  Actinomucorsp.,
M.<c. (Ag) Plant Biochemistry Rhizopussp.

BACA, Anand agriculture Wheat Mucor sp, R. oryzae

university, Anand Gujarat : :

Maize Aspergillussp.,

Penicilliumsp.

utstanding seed quality is a _ _
number of criteria that cover Differences between field fungi and

many  important  seed _ Sthge fungi |
Field fungi Storage fungi |

attributes:  genetic  and
chemical composition, physica Invades the seed:Invades the seed
' either during after harvest

condition, physiological germination development or
and vigor, size, and appearance al after maturity but
presence ofseedborne pathogens, before harvest
purity and cultivar, weeds and crop Require high Grow even at low

contaminants, and moisture content. Mmoisture (95%) moisture content
content for growth

Mushroom reclamation at a and infection

certain stage in the garage has be Noied ;ﬁr?grsfh:?r”( ﬁ;m%ipigir(';
studied in the context of ar Y9 yg

_ better growth needed
assessment of the environment

requirements and the degree afauses destructivi No destructive
dekrioration at the first rate of seeds  diseases diseaseseed

intended for human and animal use. responsible for = deterioration in
Grains and various nuts are discoloration of storagereduction

considered sustainable. Various typ(%eedsp_oor_fllllng, In germination,
reduction in seed/ discoloration,

of adverse outcomes caused by

_ size, musty or sour
garage fungi on durable goods odors,caking,
include reduced germination, nutritional
discoloration, musty or bit odors, alterations, and
caking, dietary changes, and reduced reduction in
process First order processing. In _ processing quality
addition, mycotoxin contamination Not carried 10 e Sy;temlcally

. generation carried to next
by funggl pathogens is perhaps ;r generation
most serious adverse effect, resulting Some fungi Many fungi
in human and animal health risks. produce toxins = produce toxins

1( () ) Times of Agriculture
7 " timesofagriculture.in
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The degree of germ reduction is
affected by humidity, temperature
and storage time, loAgrm 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 Penicllium chrysogenum.

B) Discoloration of Seeds and
Abnormalities

Crop Pathogen Changes
Drechslera Seed
g oryzae, discoloration;
@ | Curvularia reduction in
lunata germinability

Cladosporium | Discoloration

= cladosporioides of seeds;

L Losses in

=) quality and

n nutrient
status

§ Aspergillus spp. Invade the

3 embryos anc

T o grow

© 'S profusely on

590 the  sed

§ surface  anc
pods

Figure 1. Discoloration of rice and
wheat due to fungi
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C) Lipid degradation Management Practices to Minimize Biological methods for mycotoxin
Lipids in seedsused as Damage from Stored Grain Fungi  detoxification have been studied.
energy reserves during seed Lopez Garcia and Park (1998)
germination. They may be degradedreharvest Control reported the ability to degrade
endogenously and also through  The first step in ensuring a safeaflatoxin using specific fungi that
pathogen activity, by both oxidation final product is preharvest control produce peroxidase. Amg the

and hydrolysis, involving Prevention. ~ Some  seeds  argarious chemicals that have been
lipoxygenases and lipases contaminated with mycotoxins in thestudied for their ability to inactivate
fields. When infetions occur  and reduce the risk of mycotoxin
Crop Pathogen Changes in the field, such as wheat, contamination, ammonia treatment
g Penicillium  Increase in free fatty barley, and corn, fungal has proven to be the most effective.
g chrysogenum acid, storage at 10°( pathogens Rusarium spp.) Aflatoxin contamination of maize,
§ Aspergillus Increase infree Progress during the pest groundnut and cotton can be
(‘g flavusandA. fatty acid contents a harvest stage and duringsignificanty reduced by ammonia
niger 25°C storage. Without exception, treatment. Due to the unpredictable
= Diaporthe  Higher oil and free mycotoxins ~ such ~ as and  heterogeneous nature  of
Q phaseolorum fatty acid contents fumonisin B1 are produced mycotoxin production and
(t/:>)‘ var. sojae before harvest. Aflatoxins contamination, 100% mycotoxin
can be produed both pre formation in all food systems may not
Biochemical changes due to stage harvest and podtarvest. pe achieved.
fungal infection Drying the seeds to safe water activity
levels is one of the most Conclusion
effective means available. By Minimizing postharvest
_ : _ reducing the water content oflosses is a very effective wato
F. solani Turbid, rancid, :
o corn to 14% and peanuts toreduce production area and thereby
A0 free e 9.5% at 20 ° C, the growth of increase food production efficiency.
g _ eI Aspergillus flavus can be By avoiding posharvest losses,
§ Phor_nop3|s Unmarketable reduced \areing, 1999). household metal silos are also
3 Sojae, : Insect invasion of seeds leadsbecoming an important tool for
Cercospora  Lowoiland  , pigher levels of damagedimproving food security, especially
kikuchi INcrease protein grains and promotes higherfor smallholders in developing
conter]t development of A. flavus and countries.
3 A.  Decreasein CHO A parasiticus. Therefore, by
s padwickii controlling the invasion of
*é A.flavus, Increase crudfat insects, it is possible to
S A. niger content, Reduce suppress the growth of
o starch content  Aspergillus spp.To prevent. .
o Penicillium Reduce oil conten And the production of
% citrinum, aflatoxin.
3 A. niger, A.
n tamari Postharvest Control
5 A.flavus  Reduce oil conten ~Factors such as currency,
= cleaning and drying to
% maintain safe moisture levels
A are important at the time of
: : . harvest. Plants grown in the
) A-flavus, Ol emit a rancid field for a long time have high
5 A. odour levels of mycotoxin th
ycotoxinsso they
= alternata
3 need to be harvested at the
right time and properly dried.
4 N
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DETECTION OF PLANT
PATHOGENS THROUGH
REAL TIME PCR

Methods
Real time PCR
consists of two main components

& £7

Akila R* .

Ayyandurai M. u
Brindhadevi S.

Deptt. of Plant Pathology
AC&RI, Madurai, TNAU

Optical module (to

run).

Thermal cycler

|t PCR itative R IU Denaturation
eal time PCR (or) Quantitative ealy  an nealing and

Time PCR is a major development..

of PCR technology that U Extention
enables reliable detection

and measurement of
products generated during

) “the flu

each cycle of PCR process (i.e.) mt b

reattime. ubes

Optical module
This component measues
orescence intensityn the

Three methods for detecting

Principle )
dna amplicon

Instead of looking at bands on a
gel in conventional PCR at the end of.
the reaction, the process is monitore(tf_I TagMan probes
in fi ri enaeQuantification of u Mqlecular beacons and
amplified product is obtained using! YSINg SYBR Green
fluorescent probes and specialized
machines that measure fluorescence.

RNA, DNA—
isolate, purify, quantify

l

Reverse Tkanscription

qPCR reaction set up

Analysis of data

Tl );, Times of Aqriculture

timesofagriculture.in
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instrument TagMan probes

An oligonucleotide probe

U Thermal cycler (PCR machine) sequence of 280 nucleotidesThe
detect TagMan probe is degraded by the 5
fluorescence in tubes during the3 Nj

exonucl ease act
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.

Molecula r beacons

Molecular beacons are
fluorescent oligonucleotide probes
stemloop folding. They are
complementarity nucleotide
sequences that are complementary to
the target amplicon.

SYBR Green
SYBR green is a dsDNA
binding dye that intercalates

nonspecifially into dsDNA. SYBR
green molecules incorporated into the
DNA. Increase in incorporation
increase in fluorescence

Quantification of result

Exponential phase of PGR
amount of PCR product is
proportional to the amount of
starting template that was fiailly
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 friendlylt
provides data useful for selecting
primers
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1) Denaturation

R RAERRRERY

AR RRRRRRRIRRES
2) Primer annealing / Probe hybridization
“_OI"Q o @ o ": 2) Primer annesling
" XN 1 1 anneaing
ARssdntinRibnanulnis s il
T €
E wHHONENE RN ONE
3) Extension 4 i =
qu‘, =¥ {
TTTTTTTTT e
AR AR RRARDRRERENE
3) Extension
F @
PFIEUBEENERNRREEER kl lll pl1i11111
pitel el
Target
(e.g., mRNA)
Probe region
Molecular
beacon
Quenched ——- «——— Quencher
fluorophore dye
SECTESARETEE
Hybrid
Quencher
Unquenched dye
fluorophore
‘\.-..\
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PHOSPHINE RESISTANCE IN

due for a terminate under the

STORED GRAIN INSECT PESTS

Montreal Protocol because of effects

on the ozone layer. It seems likely

-

Vijay Kumar
Pradip Kr. Patel
ResearchScholar

used fumigants within the world.
Deptt. of Entomology

\ moth,Ephestia cauttellamong moth that phosphine will soon be the sole

& F p) pests . major fumigant available for safe
. disinfestations of stored
Rajneesh Pat Phosphine an idea | fumigant commodities. The longer term
M. Sc (Ag.) Rarely has there been aavailability and efficacy of phosphine
Deptt. of Entomology fumigant gas with such idealis very important for many

i ities Phosphine fumigation should
K ANDUAT, Ayodhya j Foodgrains and other commodities p g

are stored globally as a part of foode carried out  under the

security until the following harvest. A following conditions

necessary component of their saféi
or storage is that the management of
of wheat. 9 million tonnes of jnqects and other pests, that fumigang
maize and about 23 million gaqes are heavily relied upon in many
tonnes of millets and other coars&q ntries. Phosphine is especially
grains. The grains are handledfiteq to use within the tropics, where
transported and stored in gunny, g7 day exposure at a goodu

sacks. About 7% of the whole cqncentration provides complete
production is reported to retained by.onirol of all insect pests. In

the farmers for consumption, seedemperate regions, longer exposures
purposes e_m_d purchasable afterwarc{UIO to three weeks) could also be
The remaining 30% goes 1o thereqyired to realize similaffects. u
central pool which is maintained for

public distribution and for export, The following features m  ake

ndia produces about 82 million
tonnes of rice. 67 million tonnes

Trained staff to hold out
fumigations.

Acceptable standard of gas
tightness of the realm under
fumigation.

Appropriatelytimed 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.

The Food Corporation of Indiahe  phosphine an ideal fumigant Development of phosphine

Central Warehousing Corporation:;

i Effective against all respiring resistance

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

pest species.

Ironically, the favored usefo

Does not leave toxic residues inphosphine also led to its misuse over
treated communities. the years. The residigafe nature of
Does not harm viability of seeds. phosphine demands that fumigations
Generated in place from solidare administered effectively. The

three unit each in conventional metal phosphide productspn absence of residual toxicity implies

masonry godowns. About 5% of the
central pool is stored in metal orli Rapid diffusion in air means a
concrete silos located during a few recirculation system is not
centres. Average storage loss in required during normal
central storages thanks to insect fumigations.

infestation has been reported to be

about 3%. The foremost @n pests The ease of application and
include the red flour beetlEribolium residuesafe nature made phosphine
castaneum the lesser grain borerwell-liked choice which replaced
Rhyzopertha daminicand also the virtually all other residugroducng
rice weevil Sitophilus oryzaemong fumigants over the years. Methyl
beetles and the tropical warehouse bromide, which has been the sole

: : » W.
other alternative as yet is additionally

A Resonancein Agricultare

exposure to moist air. that any surviving insects from an
inadequate fumigation can -nefest
commodities, negating the full
operation and necessitating
refumigations. An indispensable fue
effective use of any fumigant gas is
6gastightnessodof
but in this is often ignored. Lack of
€%rained staff and inadequate
management in manyadpical regions
has led to repeated fumigations in
leaky structures, where phosphine gas
as rapidly lost during treatments.
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ANDUAT, Ayodhya properties that idevéleping eonatries) especifically u s
pretty much half a century. Thiswhere the mode of storage is in bags,
certainly applies to phosphine, whichwhich can only be feasibly treated
is one amongst the foremost widelywith fumigant gases.
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stage the aim is to show the damage
cause by the pests to the grain and its
influence on the image of the
company in selling or exporting grain
with pests.

2. Kno wledge of the stored
grain unit

The inspection of the storage unit
should include all its aspects, such as
the reception point, siloglevators,
grainmoving equipment and
vehicles, cleaning machines, grain
expedition etc in order to enable the
establishment of cleaning and control
strategies against the pests.

3. Cleanliness of t he
equipment and premise

The importance of the cleanlires

This practice, over the years : . .

: ’ : _ 'The IPM strategies

contributed to selection of resistant Thelnte ratid Pest Mana ement?f the ngpment- and premlsgs used
insect populations.  Since first g g or storing, cleaning and moving the

detection within the 1970 theorld (PM) of stored grain should be grain as well as that of the vehicles
scale and spread of phosphinecamed out as much as is feasible tgsed for transportation, has been
resistance has been phenomendy coc Ve the grain commodities. Thgoyn for a long time.

which in part is due to trade in main aim of IPM_ln stored grain is to

commodities and poor quaranting”revent the grain from the damage; pest identification

caused by the pests that normally the correct identification of grain

measures N~ some countries e storag silos with the best
Phosphine resistance is now known t§' oo € storag silos 5! storage pests will help i efficacy
. : trategies to avoid the development of . . .-
be present in at least 11 species 0 . o of the best choice of the insecticide to
. ) . pest resistance to the pesticides. A ) . ,
storedproduct insets in 45 countries . . . e used. Each insecticide doésn
the main problem in controlling pests ol all th . d the riaht
in stored grain is the resistance ggrontrot all Ihe species an €ng

and also the list is growing. In some
o pesticides, strategies should be takeﬁhOice of the insecticideill result in

parts of the globalespecially Asia

and Africa), insect populations wit to avoid it or at least postpone@n efficiency othe control treatment.

very high levels of resistance are . . i« As an example, the pyrethroids
pointing to the likelihood of future resistance In accordance with this ,

X aim, an IPM "Stored Grain Program" perform extremely wll in the control
control .fallures. In the UK, where was started in 1999 by Embrapaof R. dominicabut not in the contral
phosphine usagefms only a minor . : :

. Wheat, for which the basic rules wereof S. oryzae and S. zeamais.
part of the total commodity treatment ) o4 5™ | orini - (2000) as C ly, to control the last t
a survey of grain stores and anima escribed below: on\{erse y, o control the fast two
feed mills has revealed evidence o ' W species —an organo_phlosphate
phosphine resistance in three species Changing the beh |nsec't|0|de is needgd despite’ the fact
of grain beetles An example of the,,’ that it does not give good control

employment of phosphine fumigation againstR. dominica.

in an exceedinglyeveloping country 1 1S IS the most importanthase
is made public within the following @"d the beginning of the IPM, wheres poten tial pest damage

article by Dr Rajendran of the €Veryone involved with the stored Each species of stored grain pest
Central Food Technological Researctgrain unit must be introduced to, anchas a different potential for causing
Institute in India; it illustrates some oftrained in IPM. This involves the damage in grain silos. This depends
the problems which can lead to thegrain operators as well as the headn several factors but the knowledge

aviour of
the storage personnel

spread of phosphine resistance manager of the company. At thisof a particular pest is very important
/ N ; ; A ; March, 2022/ Issue23/Page 64
[} ) Times of Agriculture
W~ 2 ?—' A Resonancein Agriculture timesofagriculture.in




in determining the potential losses in"insurance" in the grain bulk. sampling procedure should be taken
grain stored ovea specific period of Fumigation: this is used when grain isveekly in a stored grain unit.
storage. This must be understood ifnfested by pests and needs to b&/hatever the type of pest trap used it
order to avoid problems of pests at théumigated with phosphine. Exposureshould detect the first individual pests
moment when the grain is sold. should be for at least five days. Thecoming into the storage facilities to
silos should be perfectly sealed instart a new colonization. Also, the
order to avoid gas leakage and failuréenperature and grain humidity
After having been dried and of fumigation. This treatment kills all should be monitored in order to help
cleaned, the grain is stored and can be species of the pests in all theitaking decisions about pest control
protected with insecticides thatstages, namely eggs, larvae, pupae strategies. It is known that a reduction
prevent later infestations. The perfechnd adults. in temperature and humidity affects
mixture of the insecticide sprayed on the development rate of insects by
grain during the loading process into 7. Monitoring the grain reducing the number of generations
the silos is very important. These Storing grain requires a per yearand the number of insects in
remain for about four to six monthscontinuous process of sampling angach generation.
thereby protecting the grain from themonitoring the grain and the pests

6. Insecticide protection

pests. They can be regarded as that carinfest the storage facilities. A ko
N ; , i March, 2022/ Issue23/Page [65
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MANAGEMENT

OF INSECT PESTS

OF STORED
GRAINS

& £7

Ankit Upadhyay
Deptt. of Agril. Ent.
CSAUAT, Kanpur

dopt following code of

practiceat different stage

for managementf insect
pestsof storedgrain.

Harvesting and threshing
stage

Harvesting
The time of harvesting

determined by the degreerofturity.
With cereals and pulses, a distinction _

should be made between maturity off N"eshing
stalks (straw), ears or seedpods and

weather and

atmospheric conditions. In structuredPisinfest the threshing yards
for lengthy drying suctas cribs, or With recommended pesticides
even unroofed threshing floors orf Deltamethrin 2.5WP 40g/litre.
terraces, the harvest is exposed tfi Malathion 50 EC 10ml/litre.

considerably on

wandering livestock and the  Pirimiphos methyl 50 EC 10ml/litre
depredations of birds, rodents or

small ruminants. On the other hand, ifSpray solution
grain is not dry enough, it is 1Smooth surface -8 litre/100m2

is vulnerable to mould and can rot area

9 Polythene surface-8 litre/100m2
area

9 Rough surface 8
If a harvest is threshed before it grea

during gorage.

litre/100m2

seeds, for all that affects successivé® dry enough, this operation will q jute Bag 810 litre/100m2 area.

operations, particularly storage andMoSt

preservation.

Pre-harvest drying, mainly for
cereals and p ulses.
Extended prénarvest

field susceptible to attack from micro

drying ensures good preservation bugrganisms,
also heightens the risk of loss due t@reservation.
attack (birds, rodents, insects) and
moulds encouraged by weatheiPractice

conditions, not to mention theft. On Harvest fully mature crop.

probably be incomplete.
Furthermore, if grain is threshedPreparation of
when it is too damp and thenstorage

immediately heaped up or stored (in &
granary or bags), it will be much more

grains for

Clean the grain. If some grains
are broken during threshing, screen
them out from healthy ones. Dry the

thus limiting  itS gains prperly under sun or in
) mechanical dryers to bring its
Adopt  following  code  of moisture content at safe level. Before

filing the grain in the storage
receptacles, cool it to room

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

disinfested  equipment  for i To protect the seed from insect

harvesting operations. infestation it may be treedl with
I Use moisture, insect and rodenijeltamethrin 2.5 WP at the rate of
free tireshing yards located away4omg/kg seed. If the seed is not
from stores and godowns. treated with insecticide and any
infestation is noticed, fumigate the

full drying of ears and grains depends

/

o

i

Y
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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 isoticed 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
recommendedonly 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

seed with aluminium phosphide just
after filling the grain. 1 Deltamethrin 2.5 WP solution.

1 In case of bag storage, always Stachposure period of 5 days is

bags on wooden or LPDE poly gyficient. With a relative humidity of
pellets which are at least 10cmpaiow 60% up to 6 days and reoln

Selection and preparation of
storage structure/ p  remises

o high. case of resistance: at least 3 days
Never store the grain in bedq{ Arrange the bag in 3 or 5 units withmore in each case. Fumigation is

room. The select only moisture proof, - ears of bags pointing inwards. ineffective if the relative humidity is
rodent proof, insect proof SCientific  rhe sjze of stack should not exceedelow 30%. When mites are present,
storage structure which could be 4 5,4 3 meterigh in case of jute a minimum exposure period of 10
made reasonably airtight. Maintain 504 piastic bag respectively. days is required.

perfect store hygiene as it is pr fatl
isite for successful storage an Leave a space of at least 1 meter
requisite 9 between stacks or stack and walll ALP 56% 3g tablet 2 tablet per

effectiveness  of all - ongoing . 41 5 eter between stack and tonne or 150 g/100 m3Grain

measures. Always ensure that there is roof fumigation)

no entry of water inside the structure. ' 1 ALP 56% 3g tablet 150g/1000m3
The remove all domestic articles romsejection and preparation of (Empty godown and shed)

storage structure/premise; plaster thgyorage structure  ALP15% 12g tablet 1 tablet per ton
cracks and cr eV i=c—ets— Ay ! oFaGbOglloo m3  (Grain

burrows are there, seal them WithStorage of grains

] fumigation)
broken glass pieces, stone, concrete

) : After filling the grain, never § ALP 56% (F) 10g bag 1 bag /5 qtl
and _Icement. F'thhe ereh miSh Orlkeqo the structure open for longer grain (Grain fumigation)
ventilators or windows to chec entryperiod as it will facilitate infestation §f ALP 56% (F) 34g bag 1 bag /15 qtl

of birds. Clean the storage structureémd entry of moisture. Inspect the grain (Grain furigation)

prem!sg thoroughly and white W""Shgrain from time to time and adopt
it. Disinfest the storage structure

_ _ _ ~counter measures as per
/premises before keeping the grain b¥equirements. As the chances of

Sprayng. insect infestation and deterioration
due to moisture areevy high during Sk
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MYCOPHAGOUS YELLOW LADYBIRD
BEETLES IN THE MANAGEMENT OF
MULBERRY POWDERY MILDEW

Management of powdery

& £ ? mildew is mainly relying on regular
' fungicide application, but this
PhRD Cglan?l;k;*l chemical control has raised the hlghrhe Severity of powdery
.D., Plant Pathology . o . _ _
AC & RI. TNAU. Madurai cos.t, causing fungicide r_eS|stance anghjldew disease was graded as
residual effects on environment and);ous:
K. Naveena human. Therefore, as an alternative g infection (NI) = No visible disease
Ph.D., Agrl. Entomology controlmethod, biological control by gymptoms
AC & RI, TNAU, Madurai thronod icrobes has Deemsia e o
arthropods —or microbes nas Deeyild infection (MI) = Pustules smalll
S. Brindhadevi cons@ered; mycolytic ~ MICFO i, size few in numer.
Ph.D., Plant Pathology organisms Moderate infection (MOI) = Many
AC & RI. TNAU. Madurai pustules, larger in size and tending to
SYMPTOMS coalesce
ericulture is a high priority Stage-1 Severe infection (SI) = Many big
sector for resource allocation{ Initially white powdery patches on pustules, and covering almost the
in developing countries as an lower surface of mulberry leaves. gntire |eaf area.

agrobased industry. After These patches later spread and
China, India has emerged as the cover entire lower surface of theEPIDEMOLOGY

worl doés second | aleayes.s t producer o f The disease is aborne and
raw silk, accounting 19% to total 1 The corresponding portions of prevalent during rainy (September,
global prodation. Mulberry (Morus white powdery patches on theQctober) and winter (December)

albalL.), which attributes to the genus  other side (upper surface) ofseason, and is favoured by cool,
Morus and the family Moraceae, is leaves develop chlorotic lesions. shady and moist environment.
widely distributed in various climatic  On severity of disease, white

regions. It is a perennial woody plant powdery patches turn to brownish FACTORS RESPONSIBLE FOR
of considerable economic importance black in colour; leaves becomeSPREADING OF THE DISEASE
due to its foliage, which serves as yellow, coarse and less nutritive § Spread of fungal spores (conidia)
primary food for mulberry silkworms through wind currents.

(Bombyx modi About 1100 Kg of Stage-2 T Congenial temperature (228°
mulberry leaves are required for Infection on young leaves also C) and high humidity (780 %).
rearing 100 layings of hybrid eggs.causes curling, crinkling, reduction in

Diseases have an impact orleaf width and longitudinal folding. MANAGEMENT

productivity as well as leaf quality, Biocontrol Measures

cocoon quality and silk production. St29€ -3 1 Mycophagous ladybird beetle,
Fungal diseases are fraqu and T The disease slows down the .. koebelebelongs to the
mostly affect crop production in oxidation process and reduces the subfamily Coccinellinaefamily
fields. Powdery mildew fungi production of carbohydrates and Coccinellidae and Order
represent one of the most widely Nitrogenous matter. ColeopteraThey are the

distributed and destructive groups ofl The diseased &es have less ., ioniially attractive agents for
plant pathogens worldwide. First moisture and higher starch and 0 io|0gical control of
reported in the eastern Mediterranean Cellulose as compared to healthy .\ qery mildew.

timesofagriculture.in

region of Turkey. It reduces leaf yield leaves 1 These betles fed on conidia and
upto 20%. mycelia ofPhyllactinia corylea.
1
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White powdery patches on lower

1 The

surface of mulberry leaves

major diet of these

ladybeetles is powdery mildew,

and

their alternative foods were

known for several species, for
instance sooty mold or pollen.

- Times of Agriculture
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Chlorotic lesions White powdery patches turn
to brownish-black in colour

However, there is a little study § There is 100% reduction in
about llleis koebeleiin spite of conidial density in powdery
arising interest as the solution of  mildew infected leaf surface fed
biological control of powdery upon by the beetles.

mildew disease.

*kkkk
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WO LBACH IA Rhynchophorus ferrugineuss 2

not harboringNolbachiain it.

AND INSECTS

Effects in insects
Wolbachiabehaves more like a
reproductive parasite by inducing:
& £ 7 1 Feminization of genetic males, 100% male progeny
: . 0% X-chromosomes
_ _ 9 Parthenogenesis,
Aravinthraju K .* 9 Malekilling, and

Senior R h Fell . . I
grg;;. O?Séenigcmmsgsw 9 Cytoplasmic incompatibility

TNAU Coimbatore;T.N. (CI). Parthenogenesis
o ] infected N
Moorthy A.V . Feminization © ‘ -
Ph.D. Scholar Feminization effect of '
Dept. of Entomology

GBPUAT, Pantnagar Wolbachia causes conveion of 4

infected genetic males to functional o ! o
females. Wolbachia arrests male * ? * * %
hormone production and that leads to .

olbachia is a gram o reproduction without males
. . : severe shortage of males in insect
negative bacta which . .

. . population. Example: Pill bugs, .
infects  insects  an Qstrinia scapularigmothy. . Male Killing

nemat odes. I m’
mfected unmfected
most common reproductlve parasﬂq;,arthenogeneSIS * w u

reportedWolbachiais first identified Normally unfertilized eggs
in Common house mosquito by q4.ce males whereas fertilized ;
Marshall Hertig and Simeon Burt eggs produce femalesBut in

Wolbach in the year 192Wolbachia  \yq|hachiainfected population both m * * *

is having complex interactiomvith

fertilized and unfertilized eggs dead
hosts. The interactions is both

Wolbachia kills infected males

produces female alone. This

symbiotic and parasitic. 70% of insecij;,ation causes scarcity of males.
@ - S

species act as potential host fob,ithenogenesis increases () X &)/ i)Y
Wolbachia in which 16% of insect oooquctive potential in female k- e
species is having symbiotic relatlonWaSpS which increases My % O/

. . ' ( < Incompatible
with Wolbachia and so they cannot 5 aqjtisation and suppress pest p 4
survive or reproduce without its population effectively. o 4
assoaation. Wolbachia is mostly Q RS == O d
associated with reproductive organsviale killing ; A :
of arthropods and in some insects Here Wolbachia infected O X O > O O/
they survive wholmale égfs Willlbg Rilled &h§ thds® ‘

eggs will not hatch. Examples: lady

Role in arthropods bird beetle, some butterflies.

Insects needNolbachia for
development, survival, reproductionCytoplasmic incompatibility
etc. which is SymbiOtiC relationship. Cyt0p|asmic mcompat|b|||ty leads to
In some insect$Volbachiaaffect the the inability of an infected sperm to
survival and reproduction, which isfertilize the uninfected egg, results in
their harmful effects oninsecSome death of embryos. Example:
insects will not harbowolbachiaand Wolbachia induces Cytop|asmic

have either of these effectsor jncompatibility inSpodoptera litura.
example, Red palm  weevil,
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MANAGEMENT STRATEGIES OF
PINK BOLLWORM IN COTTON

uprooted immediately from the fields
where wheat was sm in the
standing cotton crap

& £7?

Dr. Meenu* Extensive monitoring for pink
Dr. Yogita Bali bollworm in the cotton fields grown
KVK, Bhiwani

near the ginneries and last year le
over heap of cotton fields grown near :

the ginneries and last year left oveishould be stacked vertically away
heap of cotton sticks around thefrom the field area where maximum

CCSHAU, Hisar

n last 34 years Pink bollworm is

) _ villages sunlight can penetrate in the sticks.
creating lavoc in  cotton These sticks should be ad for fuel
cultivation. It has developed Monitoring of Pink bollworm purpose by the end of February. Also

resistance against Bt. One reasomoth emergence before stacking the sticks should be
may  be indiscriminate  and™ " For monitoring of pink bollworm beaten up on the ground to dislodge
unjudicious use of pesticides andnoth emergence pheromone tra@s the unopened bolls that may be
norrcultivation of refugia. Also, 2 per acre should be installed durindharbouring the larvae of pink
farmers are not using proper doses Ghe season in the cotton fields. Plackollworm. These unopened bolls
insecticides. If these practices lastsj gtleast 15cm above the crop canopyshould be destroyed.
mana@ment of the pest will become Replace the lure after 15 days
difficult. If timely action and proper jntervals regularly. Chemical control
management practices are followed, Monitoring of fruiting bodies Strictly follow ETL. Spray
this pest can be managed below ETLyamage especially the rosette flowerinsecticides when Pink bollworm

during the crop season at weeklyincidence of 5% rosette flowers or

Cultural practices

intervals should be done. Howevergreen boll damage observeBrom
Sowing of early and short yigirctive green boll sampling 60-120 days of crop if 5% damage of
duration recommended varieties of Bih g4 also be done starting from 7Glowers or green boll damage is
cotton To avoid the development 0 ays onwards at weekly intersalor  observed then spray Profenophos 50
resistance in bollworm against the BIPBW infestation. EC 500ml or 250 g thiodicart6WP
gene, grow refugia seeds also (& per acreAfter 120 days to 150 days
cotton) If timely sowing (15 April to  Management of cotton sticks old crop spray 200 ml of
15 May) is done it will help in escapeafter harvest to reduce the cypermethrin 10 ECDon &t  mi
of late season attack of Pinkcarryover in fields insecticides The same insecticides
bollworm.  Terminate the crop as Animals should be allowed to should not be sprayed repeatedly
early as economically feasible. Forfeeq on leftover bolls immediately Spray proper dosed of insecticides.

this purpose give last irrigation by after the final picking. It will also help
end of September. It would reduce, reducing the carryover of

bollworm damage and its Carryover.giapausing larvae After the final
Relay cropping of wheat in the picking, PBW infested cotton field
standing  cotton fields must Dbeghoyid be shredded with the help of
discouraged. Cotton sticks must b&predder to kil the larva@he sticks
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CURRENT STATUS AND WAYS
FORWARD

SOIL HEALTH CARD SCHEME: SOIL HEALTH

CARD

and quality of major crops

& £ 7 grown in India. Sotiis important to
. . . Swasth Dhara, Khet Haraa
manage and maintain the soil healtl =
Dr. Zahoor Ahmad Shalt for sustainable cultivation of crops. besides preventing depletion of

Research Scholar

SKUAST Kashmir In the past farmers who are thivarious  components  of  sall,

true warriors of this country, grow Government of India has introduced a

Dr. Arif Hussain Bhat different types of the crops at theiischeme called the@ So i | Healt
Assistant Professor fields. Farmers use excessive arSc h e,mehith is an innovative
ATV, (FURE imbalanced fertilizersat their farms, approach that helps the farmers to
Dr. Eajaz Ahmad Dar resulted in environmental pollution,assess the current status of fertility
Scientist (Agronomy) health hazards, soll healtrlevel of soil. The scheme was
KVK Ganderbal deterioration and unecessary rise in launched on 19of February 2015 at

input costs. As per the data availablSuratgarh Rajasthan, promoted by
from Fig. 1, it is evident that Department ofAgriculture and Ce

griculture is the major pitrogenous fertilizer was usecoperation under the Ministry of
Aoccupation of mdasof the excessively resulted in degradatiof Agriculture and Farmers Welfare. A

people in India and majority poth soil and water bodies, as only 32 Soil health card is a printed report that

of them are directly or 409 of applied urea is utilized by thecontains the status of the soil of
indirectly associated with agriculturepjants, and the remaining is leachef ar mer 6 s lorahe dabisofl d i
and allied sectors for their livelihood. oyt, Similarly more nitrogen and12 separateparametersviz. macre
The Indian agriculture is growing phosphorus fertilizers were utilizecnutrients (N, P, K), micro-nutrients
rapidly —and  different inputs/ against the recommended dosage (Zn, Cu, Fe, Bo, Mn), secondary
components essential for the growtlshown in Fig. 2. nutrients(S), andphysicalparameters
of this sectorneed to be utilized It must be nted that the (pH, EC, OC). Besidesit contains
judiciously. Soil is one of the pajanced fertilizer application isrecommendationfor different types
important components that serve as recommended to the farmers, which iand quantities of fertilizers and
source of essential nutrients for thémore profitable in the long run required soil amendmentsfor the
growth and development of plantsedquce  input costs, enhancf a r mamméirs order to enhame
Maintaining soil health is paramountproduction and maintain  the soilproduction and ensure maximum
not only for productivity and peaith constantly. However inreturnsTo createawarenesaboutthe
profitability but sustainabty of practice the consumption  ofbenefits of the schemeamong the
degraded environment. Balanced USnjtrogenous fertiliers are far more farmingcommunity,asoil healthcard
of different components of soil than that of other fertilizers, becausday is being observedevery year on
(minerals, organic matter, water ancits effect on crop growth is more1g" Januaryand this year (2021)
air) is important for the growth of yisinle and obvious in the eyes omarksthesixthyearof its launch.
plants. Human interactions andfgymers and its visible impact
activities has dowgraded this vital facilitates its diffusion and adoption inCURRENT STATUS
component that sustains plantsthe social system. However, this Initially the government was
animab and humans. Neudicious practice has long lasij negative planning to issue the cards todrére
use of pesticides and inorganiCimpact on the soil health, cropindian farmers. In the first phase i.e
fertilizers has affected soil health ancyroduction thereby livelinood of thecyclel (2015-17) large number of soil
has affected badly. It has directigrmers, health cards (10.74 crore) were
impact on the growth of different To ensure the health of the soigenerated and distributed among the
types of crops, hence the production gng to maintain balanced nutrientsfarmers, who have registered faoil
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wheat dter the adoption of SHC
scheme
Ways Forwar d

1 Farmers in rural areas do not have
knowledge about the scheme;
agricultural extension officials
need to aware the farmers through
awareness campaigns

1 Small group trainings need to be
organised in order to motit@and

1956 1981 1991 2001 2011 2015 impart needed skills to farmers
regarding SHC

T Interest and action need to be
aroused among the farmers
through demonstrations to adopt
recommendations of SHC.

9 To build the confidence of farmers
in SHC scheme; adaptive or
minikit trials need to be mintained
at each village to demonstrate
benefits of SHC recommendations,
as seeing is believing.

Nitrogen Phosphorus Potassium

Million Tonnes

1956 1981 1991 2001 2011 2015 1 Special trainings sessions need to

be organised to make the contents

Fig.-2 The data for the graphs were retrieved from Fertiliser Association of India (20 of SHC understandable to the

testing of their land holdings and ir NPK utilised by the farmers was inthe  farmers, thereby avoid rejection of
second phase i.e Cyelk(2017-19) ratio of 6.7: 2.4: 1 against 4:2:1 recommendations  inspite of

11.97 crore of cards have been adoption.
distributed to farmers across théBenefits of SHC 1 The agencies concerned with the
country. Similarly, in Model Village By the adoption of Soil health  generation of SHC should dispatch

Programme (20120) a total of 11.64 cards and the recommendation the printed cards to the farmer
lakh soil health cards were distriledt followed by the farmers, it was either through post offices or

to the farmers (DoAFW, Gol). reported that the consumption o village head.
Fig. 1 Graph showing the fertilizers was reduced; besides Conclusion
consumption of different types offarmers use other micronutrients, Soil health card is beneficial to

fertilizers (million tonnes) in India. It FYM (Farm Yard Maure) and the farming community to utilise
clearly shows that in 1956 the onlygypsum in their farmsAs per the recommended dosage afhemical
fertilizer used was nitrogen (0.1study conducted by the Nationafertilizers to their farms. Application
million ton). Among all the fertilizers, Productivity Council (NPC) it was of right quantity of FYM, gypsum and
nitrogen wasconsumed injudiciously reported that adoption of Soil Healtrother micrenutrients to the crops is
and unwisely. Card scheme has declined thpossible only by following
Fig 2 showing the NPK ratio chemical értilizer consumption upto recommendations of SHC.
followed by the farmers in India sincel0% and the productivitof crops was Appropriate educational activities like
1956, the graph clearly shows thaenhanced by-6%. The netincome of organizing trainings, demonstrations,
initially farmers use more of nitrogenfarmers grew between 30% and 40%ndexhibitions need to be undertaken
(ten times more than potassium) thaand it is worth mentioning that tiet  to fully adopt the recommendations of
other fertilizers. It is worth returns increased by 22% in soybeagyc |
mentionirg that in year 2015, the11% in paddy, and 16% in cotton and
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FARMING SYSTEM

LIVESTOC K BASED |NTEG RATED dependence on the market can be

6 AN EFFICIENT reduced. How much land is

required of the farmer's family for

USE OF FARM RESOURCES grains, pulses, oil, milk, fruits,

& £ 7

Nitesh Kumar Tanwar*
Ph.D. Scholar
Dept. of Extension Education,
Rajasthan College of Agriculture
MPUAT, Udaipur

Durga Shankar Goswami
Dheeraj Kumar Bagri
Ph.D. Scholar
Dept. of Animal Production
Rajasthan College of Agriculture
MPUAT, Udaipur

vegetables, meat, eggs, etc.
throughout the year, all these things

as other agrdbased components like

animal husbandry, poultry farming, Nutritional Security

duck farming, fish farming, In this agricultural model, it is
beekeeping, mushroom production@lso the objettve that food items rich
etc. in minerals and vitamins should be

It is not only a source of available in abundance to the farmer
regular income and employment bu@nd his family so that everyone's
its benefits can be fully exploited by health is good.
proper management of crop residues
and biomass available in abundanc#\crease in Income
in the crop production system. The integrated farming system

Management of available resourcesiso aims to maximize the benefits by

~and their proper use is necessary ttcorporating variougomponents of
n the current competitive fing pright prospects in agriculture the available agricultural holdings.
scenario, making efficient use ofang  strengthen the economy of
limited and costly resources, agriculture, which can be done onlyPoverty Elimination

incorporating ~ other  componentsyith an integratd farming system. The economic condition of our

along with crop production is of

practical relevance today. Due toQbjectiv es of Integrated

farmers is very bad. The debt burden
on the farmer is increasing. Through

increasing urbanization and Farming System an integrated farming system, the

population pressure, the size of

economic condition can be improved

landholding ~ per  capita s | jyelihood Security by making @l use of whatever

continuously decreasing, in these
circumstances, no single agriculturalI
business can fulfill the food and
domestic needs of this category of
farmers. Farmers can reduce the risk

Engine exha‘ust

The main objective of the resources the farmers have.

ntegrated farming system is to fulfill _
all the family's needs through Employment Generation
agriculture so that the farmer's Unemployment is the main

problem in India. By adopting the
integrated farming system, farmers
can create employment opportunities

« E?&f‘@ =\ and give employment to other farmer

J . .
Fived rop Harvest — brothers apart f.romth'elr' 'famlly
nutneng ¢ eSS0 members. There is a significant lack
(r Storage Volatlleloss of employment in the rural economy.

/

Volatile loss 4

1 .
~\{ Soil
Purchased _,
fertilizer o ="
Runoff &

Leaching loss

Volatile loss
Exported manure
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Due to the diversification and
3 i densification of the integrated
Y /)« Purchased feed, farming system, due to the addition of
bedding, etc. more agricultural activities per unit
time per unit area, the neear fmore

2 agricultural laborers, the
Milk and unemployment of rural youth can be
animals reduced significantly and
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employment opportunities can bef Increasing demand for food itemseach other while being partially

created. due to changing dietary pattern interdependent.

1 Increasing competition in animal
Prudent use of land and water husbandry in crop production dueEffective use of ani  mal dung
resources to decreasing pasture for energy production

To reduce the increasing burden
on the environment and
conserve natural resources

An integrated farming Il
system also aims at judicious use of
available holdingsThis means that in

Instead of using cow dung as
© fyel only, it should be used in biogas
produdion, so that in the village

which agricultural business the households run tasks with cooking,
farmer brothers should use how mucht\dvahtage E af InegEen lighting, and various enterprises
land so that maximum production carf 2Ming System (mills and pumps). The energy
be taken from it. Similarly, it is Proper managementof wa ste required for this is easily available,
necessary to make judicious use Ofnd availability of energy and good manure is also available.

water resources. Multiplase of In this farming system, the residueBiogas contains 560 percent
available water has to be ensd so produced from one Comloonentmethane, 335 percent arbon
that more yields can be obtained by)a-omes a source of raw material fofioxide and other gases like
using every drop of water properly. oqiher compaent, such as crop hydrogen, nitrogen etc. From this

. _ products or residues in animal feednéthane can be separated and
Sustainable Agricultural Dev " and animal excreta for crops. It iscompressed and used for purposes

elopment and Environmental used in manure. Animals can also bdk€ transportation. The greenhouse

Improvement used in the execution of various€ffect can also be reduced by making
agricultural activities like plowing, US€ Of biogas instead of letting the

The development of agriculture excreta of anirals rot open.

is a continuous process. It needdMnding, loadbearing, etc.
improvement from time to time and
the proces of improvement
continues. It is also an objective to€ffective use of natural

include from time to time whatever Ff€SOUrces . ) 3 .
new research is being done in this N addition to milk and milk OPPOrtunity of increasing economic

context through an integrated farmingProducts (curd, ghee etc.), farmerg/i€ld per unit area per unit time in
system and to solve new problemsCan increase their income by usinggmall and marginal farmers. In this
The environment can be improved tdifine and dung obtained from cows agystem waste materials are effectively
a great extent througmantegrated Ayurvedic medicines and pesticidesrecycled by linking appropriat
farming system. This allows theBY using integrated methods inCOMPONeNts. Thus  minimizing

Additional ~ income  and Conclusion
Livestock based integrated
farming  system provides an

environment to be kept clean, farming, we can save oumatural €nvironmental pollution. Recycling
resources from ovesxploitation and ©f pro.ducts,. biP.VOdUCtS, and waste
Justificatio n of Integrated preserve them for future generationsmaterials in integrated farming
Farming System systems are the factors responsible
. . . ' for the sustainability of the farmin
Adoption of this type of farming Nutticaticygle system y g

system in a developing country like With the establishment of
India is justified due to various Interdependence between crops and

reasons: animals, the products of one become

1 Increasing  population  and useful for the other. But the cycle can Hekkkk
shrinking land only partially fulfill the requirement

1 Urbanization and increasing©f various components. Integrated
income of people crop animal systems complement
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USE OF CAD IN OUTDOOR calculated for planning ah
AND INDOORSCAPING maintenance; and exact positions

of all things can be documented
for future reference.
9 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

Using computeaided design

& £ f) software saves time and allows for the
. creation of better and more effioie

designs in less time. It will be much

easier to make any modifications if
you utilise computeaided design

Prachi Tamrakar*
Nini R. Kuotsu
Deptt. of Floriculture &

Landscaping software since faults may be readily
SHUATS, Prayagraj, (U.P.) fixed. There is litle question that 9rowth, and future development.
handwritten drawings will never T CAD blueprints may be imported
Nikhil Parihar attain the level of precision that CAD ~ into  software  that  can
Dept. of Fruit Science software provides. The CAD tools automatically control earthmoving

RSVKVY. Gralcqtdy make it easy to save and preserve files machinery to level the site

in such a way that they may be used according to  the  plans’
again and again, as well as sent Specifications.
B ecause of its many benefits without any unnecessary

CAD comes as a mueh complications. Data collecti on
needed aid to landscape CAD is a computenided It is required for every data
designers in this day of design (CAD) system that canbased applications, and the following
multitasking and dwindling time. convert raw data intplans, drawings, solutions are available:
Because CAD software employsand models for better planning andfl Global Positioning System (GPS)

some of the most advancedadministration. 1 Government departmest
technologies, the percentage of errors 1 Aerial surveys
caused by manual design isCAD is now in use for 1 Total data station surveys

significantly degreased. The amt ¢ Using topographical maps to keepy Manual surveys
of _Iabour required to deyelgp the track of data: 1 Existing CAD systems

automates the majority of the process. 5reas and distances can be
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