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Nutritive Value of
Mushrooms .. ...

Calories
22 Kcal

F)

1

Fiber

%;o gm
@2

Fat
Carbs
0.34 gm

3.26 gm

Protein

3.1 gm
Calcium (mg) 29 Zinc (mg) 0.5
Iron (mg) 0.5 Copper (mcg) 305
Magnesium (mg) 8.6 Selenium (mcg) 8.9
Phosphorus (mg) 82.6 Vitamin C (mg) 2.0
Potassium (mg) 305 Vitamin D (mg) 0.2
Sodium (mg) 4.3 Folate (mcg DFE) 16.3
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ortification contains
vitamins and minerals that aresupplies to new born babies and.6 t0 8 per 1000 births. It
not naturally present them.mothers. Many nutrients are addecedimated that 57/0% of these birth

Fortification is meant to improve they are vitamin
peopleds | evel s
and is common focereals food that niacin (vitamin Bs), vitamin B,
adults and children typically eat,vitamin By, vitamin D, folic acid,
such as grains, milk, and juice.zinc, iron, calcium etc.
Cereal is mostly fortified as foods. India is a large
Fortification is necessary country with its
mainly for India because in the population second largest
western countries already the trendifter china and mal
for the fortified cereals has increms nutrients status in India is
to greater extent it is due to manyalso so much that many of

A,

B0 00%

60.00%

About Author

& £ 72

Vaibhav Pathak*
M.Sc. Agronomy

Bundelkhand University, Jhansi
(U.P)

added babies it is due to less nutrientsmalformation with an incidence of

is

thiamine defects are preventable one of major
gvitamin B,), riboflavin (vitamin B)u t causedfndfidency of iron.

Table- Representing Nutritional status

of children less than 5 years of age.

NFHS-4 and NFHS-5: Nutritional Status of children under-5 years of age

W NFHS4 [l NFHSS

reasons as we all know that India ighe children die in India is .
one of the major country leading inheadng towards meeting II PRI o
production of cereals and it is alsoits demand for maternal, oo~ oo ol -

seen that it consumes maximum parinfant and young ones no
of the produce for its

Wasting Seoverely Wastod  Overweight

own progress has been made in reducingenefits

consumption most of the cerealsanemia but these fortified cereals],
such as ricevats, and wheat etc. arerich in folic acid can help them in
produced which lacks in nutrientsovercoming these problem like over
status naturally we have seen thab2.0% of women aged 15 to 49 years,
scientists are working in the field of now affeced low birth weight of
innovation for the genetic modified infants is also other cause for
crops but it takes much time to carryproblem, 58.0% of infants aged50
out the successful experiments immonths are actually breast feeder.”
limited time so the need for But 33.97% of children fewer than 5
fortification is felt to great extent. years of age are still affected as
In western countries like in mentioned in table more clearly.
USA and others already the fortified The 70% of people in Indiao 4.
oats and wheat has taken place som®t consume enough micronutrients
of them says that it is good for youngvitamins and minerals. About 70%5.
children, breast feeding mothers anaf preschool children suffer from
vegetarians we as an fad are also anemia 57% have vitamin a6.
having current crises of malnutritiondeficiency neural tube defects are
among our youth and new bornmost common congenital
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They are maximumas nutrients
are also added to improve health
of large section of people

It is the safest the quantity of the
nutrients added is small so there
are no chances of over dose.

3. It does not require change in food

habits of people so it is socially
culturally accepted to supply

nutrients to people.

It do not change the smell, taste,
feel and look of food.

It is implemented quickly and

requires less time to be added.

It is cost effective and has minor
difference of prices has high b:c
ratio.y’
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MILLETS
‘A SUPERFOOD_FOR HEALTHY

illets are small seed sized common name ofmillets
harif crops belonging to

Poaceae family. It

M Crops Scientific .. ’
k ) names
supposed to be cultivated sinc s

Sorghum

before the plough age. Dependir Sorghum ool Jowar

upon the size of the seeds, millews Pear Pennisetum _

can be categorized into major and millets glaucum Bajra

minor millets. SorghungJowar) and Finger Eleusine '

pearl millets (Bara) are major millets coracana Ragi

millets while finger millets(Ragi), Kodo Paspalum

kodo millets (Kodo) proso millets millets  scrobiculatum Kodo

(Cheena), little millets (Kutki), i

barnyard millet{Sawa)are all minor P'roso P.e}nlcum Cheena

millets. These are drought resista...m!"ets m|||aF:eum

crops and can grow in lower water L!ttle Panicum Kutki

requirement (80-500mm). They are millets sumatrense

C-4 plants which make then Bamyard Echinochloa o
millets esculenta

physically efficient enabling them tc
provide higher biomass productivity.

Times of Aqriculture
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Rashmi Kumari*
M.Sc (Ag.)
Deptt. Extension Education
BAU, Sabour, Bhagalpur (Bihar)

Ranjeet Kumar Ranjan
M.Sc (Ag.)
Deptt. Agril. Economics
BAU, Sabour, Bhagalpur (Biha|

Agro -climatic regions for

millet cultivation
In India,

producing states includes Rajasthan,

major millets

Andhra Pradesh, Telangana,
Karnataka, Tamil Nadu,
Maharashtra, Gujarat and Haryana.

Nutritional value of millets

It includes protein, essential
fatty acids, vitamins and vital
minerals like iron Calcium,
Magresium, PotassiunZinc. Due to
its outganding nutritional
composition they are considered to
be nutritious grain or nutrieereals.

It has antidiabetic properties
and being gluten
free, it can
also be
used by
celiac
disease
patients. Bajra
is a major
source of iron
and can be used as
dietary supplement
for anemia patients.
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In order to reach every
individuals and every plate, the
Government of India decided to
observe 2018 as National Year of
Millets. The Minimum Support Price
for millets has been hiked. The
government has included millets in
the public distribution system along
with other cereals. There has been
provision to provide inputs to
farmers, supporting their
marketability by building value
chain through Farmers Producer
Organization.

Conclusion

Ragi is rich in Calcium, thus Challenges i )
Still, there is need to generate

beneficial for allthose havingoone Despite of providing a wide

related problems. range of nutritional components,mass awareness.among people apout
there is still gap in achieving thethe health ‘_’e”ef'_ts and e.conomlc

Nutritional composition of desired acceptance of millets as welF€CUrity which millets provides due

millets (for 100g of each  as bringing in diet plan of everyto its low investment, rain erendent
hardy crop and short growing season

§70100 days) and lower requirement
(350-500mm). Thus, it can prove to
be sustainable income to farmers.
eMoreover, there imeed to provide

millet) individual in the country. There is
need to eradicate the challenge
which are hamperinthe acceptance
of millets asa main course staple

Sorgh 10 2.6 54
orghum food. One such challenge is th

Pgarl 10.6 16,9 38 wheat which is used for makingfarmers_ With rglevant inputs for its
millet rotis/ chapattis have gluteprotein, cultivation, linking them with market
I:]ri]l?;r 7.3 3.9 344 which makes the rotis soft, which isar?d als_o turnlpg the traditional
o not possible with millets which is millets into various value added.
0')I(I at' 123 2.8 31 gluten free. The GovernmentProducts such as upma, bheelpori,
r;u € launched the National Food Security?!SCUits, — cakes, — muffins, — efc
rﬁsto 125 08 14 Act of 2013, under which providing scope for statips.
mille .
Kodo households were provided 5kg of This is a high time for millets
) 8.3 05 27 wheat per person per month at the s
millet . as the people are shifting towards
rate of Rs2/Kg and rice at the rate . . o
Barnyard 5 5 of Rs 3/Kg respectively. This effort choosing healthier foods. Thus, it is
millet 11. 15. 1 ‘ great opportunities for the farmers

_ _ _ of government reduced the demant?l . : .
(Source: Indian Institute of Millets Research) ¢ "o 0 bring economic prosperity as well
' as an approach for sustainable

agriculture and healjh foody
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ROLE OF OME
FATTY ACIDS
HEALTH

we eat provide us with the ome@a

& £ 9 fatty acids we require. The finest Heart disease provides the

: source of omega fatty acids in food Most convincing evidence that

Shakti Singh* is fish. OmegeB fatty acids are also 0mega3 fats have a positive impact.

Bal Veer Singh found in several plants. A significant These lipids seem to support the
o family of polyunsaturated fats is theheart's ability to beat steagiiland

Omega3 fam”y The three primary avoid |rregU|ar I’hythms that could be

omega3s are: harmful or even fatal. Most of the

1. Eicosapentaenoic aj_;|(EPA) and 500,000+ cardiac deaths that take
mega3 fatty acids are docosahexaenoic acid (DHA) place each year in the United Stgtes
essential fats that the body Ccome mainly from fish, so they IS brought on by such arrhythmias.
cannot produce on its own @are sometimes called marineOmega3 fats also improve blood

and must be obtained from food. ©megass. vessel function, lower triglycerides

Fatty acids are important building2: Alphalinolenic acid (ALA), the a larger doses, and lower blood

blocks of cell membranes that alsc MOSt common omega fatty acid Pressure and heart rate.

regulate gene transcription, functior N most Western diets, is found in barticivants i the more

as cytokine precursors, and suppl: vegetable oils and nuts (especiall ‘3 pEPA Lioid Int i

energy in intricately interwoven  Walnuts), flaxseeds and flaxseedr:tciln JaEpﬁg 'Ip' rllfr:/e?hlon

systems. Additionally, there have Oil. leafy vegetables, and some tut.y (I )tIV\./eret efs «ely than
been alarming changes in the animalfat, especially in graded statironly participants fo expem:]nce
proportion of Omeg® to other fats ~ animals. a major coronary event, such as

in the typical human diet during the
past  century. Our present
understanding of the crucial roles
that OmegeB fatty acids and their
metabolites play in preserving
human health vlibe presented here.

Introduction

The body is unable to produce
omega3 fatty acids on its own. ‘.:~
Since they are an essential fat, they
are required for survival. The foods
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sudden cardiac death, a fatal « Omega also contain ALA. Despite being a

nonfatal heart attack, unstabl  Type of Serving 3 Fatty |ess abundant source of omeda
angina, or a procedure to open (  Seafood Size Acids  fatty acids, ALA has been linked in
bypass a narrowed or blocke (@rams) . certain studies to a decreased risk of

Mackerel 3ounces 2.52.6
Salmon (wild) 3 ounces 1.8
Tuna (Bluefin) 3 ounces 1.2

Herring 3ounces 1.32
Lake Trout 3 ounces 2
Lake White fish

cardiovascular diseaseGround or
milled flaxseeds, flaxseed oil, chia
seeds, walnuts, soy products, and
canola oil are all excellent sources of
ALA. Algal or algae oil, which is

coronary artery. The advantages .
omegab6 fats for the heart have alsn
been supported by a large number <.
human research and trials. There i
little doubt tat many Americans

would benefit from increasing their ¢eshwaten) 3ounces 1.5 converted to DHA, is another source
consumption of omega fatty acids, Halibut 3 ounces  0.90 of ALA. Algal oil is used in several
but there is also proof that ome@a Sea Bass foods that have been enregh with

fatty acids have a protective effect(mixed species) Sounces| 0.6 omega3. These are fantastic choices

on heart disease risk factors ar Striped Bass 3ounces 0.80 for vegetarians who avoid fish.

cardiovascular risk factors. There are no suggested serving sizes
How much Omega -3 do | for foods high in ALA at the

A different kind of balance need 2 moment. However, include these

that between potential effects of The  American  Heart foods regularly in your diet may

marine and planbmega3 fats on Association advises people toimprove your heart health.

prostate canceris the subject of consume at least two servings of fish

intense study by researchers. EPAgch week even if they have noConclusion

and DHA are mostly found in fish famijly history of the condition (a Omega6  fatty  acid
and seafood, and research from theyta| of 68 ounces). The seafood inconsumption has increased
Health  Professionals  Followp  thjs should be varied. Omeg@afatty dramatically over the last 100 years,
Study and other stue has shown gcids are abundant in celater but omegaB fatty acid consumption
that men who consume more of thesgild fish spetes like mackerel, tuna, has dropped by 80%. Omegafatty
fats in their diets are less likely togaimon, sardines, and herring. Tcacids are predominantly
develop advanced prostate canceghoose fish with high omeghifatty cardioprotective due to  their
than those who consume less Ofcid content, refer to the list abovefavourable effects on arrhythmias,
them. Fish or other seafood shoulgeyen if you take medicine to lower atherosclerosis, inflamation, and
be consumed one to two times peyoyr triglyceride levels, if you have thrombosis. There is evidence that
week, preferably fatty (dark flesh) nhigh levels, you may need to eathey also improve endothelial
fish that are higher in EPA andgdditional foodsthat are rich in function,  significantly  lower
DHA, given the wideanging omega3 fatty acids. In general, cholesterol, and lower blood
relevance and advantages of maringeome with elevated triglyceride pressure. There is substantial
omega3 fatty acids. Because of |evels should take -2 grammes of evidence in the literature that
worries that mercury and otherepa + DHA daily. Studies have increasing omeg8 fatty acid diet
potential contaminants would harmingicated that this dose can reducean improve cardiac @tomes.
their unborn children, many womentriglyceride levels by 25 to 35 Doctors must incorporate dietary

avoid eating fish, but the elence percent. advice for omeg® fatty acid
indicating harm from a lack of consumption into daily
omega3 fats is far more consistent Wh at i f | 6 m alor e gaffiovasculafcard. | S h

and a balance of benefit vs. risk isi on6t want to eat fish?

easily acquired. Omega3 fatty acids are best

found in fish, however some plants

timesofagriculture.in
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n % =
& £ 2 surfaces, such as the ba f? 1' |
Kalpana Yadav* feet or thin shoes of crop® W\ =y
Deptt. of Vegetablécience workers and
Kapil pedestrians, the rubber of
Deptt. of Entomology bicycle tyres, and the

CCS Haryanagricultural University )
Hisar, Haryana mouths and  skin

k J grazing animals.

Description
Tribulus terrestris is a plant Tribulus terrestris

found in hot and humid parts.
of the Mediterranean, Eurrjope,'s an a.nnual herbaceo
Asia, Africa and Australia. This Plant with taproots that
plant has many benefits and is use@fows In temperate areas
in traditional medicine to treat aduring the summer. The

variety of ailments, including kidney stems originate from thems =
stones, lower blood pras®, anti crown with a diameter oft |

diabetic properties, heart d'seaseapproximately 10 cm toi"’

gastrointestinal issues, and maleover 1 m and are frequentl o _
sexual function. T. terrestris is quentlymedicine to treat a variety of

antimicrobial, antibacterial, free Pranched. In the shade or amongjiments, including kidney stones,

radical scavenger and inhibits lipidlarger plants, they may rew |ower blood pressure, anfiabetic
peroxidation. It is antinflammatory vertically. The stems that extendproperties, heart disease,

and anticancer in nature ande@nit  from the crown are thickly hairy. gastrointestinal issues, and male

goes dnott pro_guceff o ha{)m.f”'The leaves are opposite andsexyal function. T. terrestris is
yproducts or side effects, it is being i o1 o oo i e o ) ) .
used as a dietary supplement. pinnately compound, with leaflets upantimicrobial, antibacterial, free

to 3 mm long and densely hairy. Theradical scavenger and inhibits lipid
Introduction flowers are 4.0 mm broad and have peroxidation. It is antinflammatory
Tribulus _terrestris is a (Ve petals that are lemeyellow, and anticancer in nature and since it
widely distributed annual plant V& Sepals, and ten stamens. ltdoes not produce any harmful
belonging to the caltrop family blooms  from _Apr'l_ to Octobe_r N byproducts or side effects, it is being
Zygophyllaceae It is adapted to Southern California, where it isysed as a dietary supplemént.
regions with a dry climate where fewparticu_larly invasivg in wastelands|ength and #6 mm in width. These
other plants can survive. It is and disturbed enwronrpents. Aft'erburs have a striking resemblance to
indigenous to warm tempeea and the flower b.Ioomg, a fruit that easily the heads of goats or bulls, which
tropical climates in the southernSeParates into five burs developsgives them their common names
parts of Eurasia and Africa. It has!N€ burs are firm and have/o t0 invarious places. The "horns" are
been brought unintentionally to four sharp spines measuring 10 mnufficiently ~sharp to  puncture
North America and Australia. Tribulus terrestrisis a plant found in pjcyclesand other pneumatic tyres.
Tribulus  terrestris is  widely Not and humid parts of the Additionally, they can inflict painful
recognised as a noxious weed due tMedlterrane.anv El.Jrope' Asia, Afrlcainjuries to bare feet and livestock
its small woody fruit, the bur, which @nd Australia. This plant has manygrazing on the plant. Within each
has long, sha, and strong spines benefits and is used in traditionalpyr, the seeds ararranged onto one
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another and separated by a toughiealth benefits and  uses inflammatory and arMtancer

membrane. As an adaptation to arid The Tribulus terrestrisplant effects. Becausel. terrestris does

regions, the largest seed germinate§as peenitilizedin traditional Indian MOt Produce any toxic byproducts or
first, while smaller seeds may wait;,4 Chinese medicine for a Veryadverse effects, it has being
untii more moisture is available long time as a tonic, aphrodisiac, andnvestigated for use as a dietary

before sprouting. The bur spinesyr the treatment of numerousSUPPlEMeENt.

point upward, where they ad®eto  giments, It is useful for treating Economics

the feet and fur of animals to kidney stones and other kidney
disperse the seeds. This causes harfg|sied problems, such as painfuh_ _
to domesticated animals and reducegyination and Bright's diseasand as igh demand as a dieyasupplement

the quality of wool. a diuretic, it regulates the productionfor Increasing - energy, - promoting

and flow of urine. Gokhru fosters a
healthy reproductive system

. N . enhancing male and female fertility.
Tribulus terrestris is "shepherd's L . -
In addition to enhancing vitality,

weed" or "iron thistle." It is a small . .
. sexual desire, and erectile. )

leaved plantthat grows in many . . : its powder and extract is gaved
_ dysfunction, this herb is also a
different parts of the world, L by market demand.

_ _ _ fantastc libido booster. PCOS, or
particularly China and Asia, as well
as certain regions of Europe, Africa
and the Middle East. A network of
fine rootlets develops from the
taproot to exploit soil moisture

allowing the plant to survive iarid

Gokhru powder extract is in

healthy hormone function, enhancing
muscle action, and providing athletes
with energy during training. It is also
commonly employed in numerous
Ayurvedic medicines. The pricing of

Range and habitat

The common name for

polycystic ovarian syndrome, is Summary
fairly prevalent in women nowadays. Tribulus _terrestris is _a

Gfok::.ru zglpsdto tre? t:e SYMPOMS. 5 imon  annual weed native to
,? t '_S 'S?r o, W IChcan 1ange, arm temperate and tropical regions
rom irregular periods and acne toand found in a variety of crops. It is

regnancy difficulties. Gokhru is an : -
environments. It grows in nearly a"Zxcgellent)rgat cal Bt for requlating = herbaceous plant with highly
ural @i gu 9 pranched stems that emerge from the

soil types but thrives in dry, Ioose’serotonin levels. This herb is one of
sandy soils, and deserts. It can thrive_ ' crown. At the proper dosaget
e most powerful treatments for

in heavy soils, particularly if they are _ &~ = L g otheprOVideS the body with all the
fertle or moist, as well as in PSY 9 hutrients and minerals needed for

neuradisorders, and it also enhance .
compacted soils along roadways. brain function. Consumin Gokhrusr’nuscle strength and body functions.
h ' ded d 9 " Gokhru powder extract is a popular
Hosts or species affected atthe recommen € osgge provi e&etary supplement because it boosts
the body with all the nuents and energy, helps keep hormones

minerals es.sentilal for rnlJSCIefunctioning well, makes muscles
strength, making it a natural means;,nction optimally, and gives

crops, including cereals with IargeOf building a superb and sculpted . N

and small grains, legumes, tre ) g P _ P®Cathletes energy during training. The

’ ' Shysique. T.  terrestris s e of | q g _

crops, vegetable crops, pastures, angl imicrobi . ) > price of its powders and extracts is
, , _ ; timicrobial, antibacterial, punﬂesd t ined b ket d q
ornamental plantsl. terrestrisposes o adicals. and prevents lipid etermined by market demand.

a significant risk to most crops if horoxigation via cell and molecular
they are grown ni their natural (jes  his herb has  anti e
habitat.

T. terrestrisis a weed that
can be found in a wide variety of

August, 2022/Page [34

A Resonancein Agriculture

( N ,
A CCE2 )Y Times of Aariculture
W - timesofagriculture.in




ARTIFICIAL INTELLIGENCE IN FOOD
AN INDUSTRY PERSI

consistency in decisiemaking across products and enhances its quality
the organizatin. attributes resulting in a superior
product.

Artificial intelligence is a
field in computer science that mics Artificial intelligence could
/ \ human thinking, learning and memory.also be employed for the robust
&I 2 It can discover patterns andcleaning operation in the food
' correlations t h a tindugtry, Wihexeb Clegm-place GIRd n 6 t
Ashoksuraj B. S occur to human observers inis generally done for equipment
PhD Scholar applications where there are too manganitation. CIP is an efficient and

National Institute of Food Technology, . . . .
TR BT L E T E T variables for the mind to handle. It caneffective way to clean equipment, but

Thanjavur, Tamil Nadu implement solutions around scheduldt uses harsh chemicals and copious

J optimization, predictive maintenanceamounts of water. An Atrtificial
rtificial intelligence is the and predictive analytics within food intelligence system using ultrasound
future of food industry. It can from farm, until it reaches to fork. and ultraviolet sensors to provide
impact most areas of . . . . feedbackcan able to reduce water use
manufacturing and supply Art'f'C'aI_ |nteII.|ge.nce wil in this process. Here, UV system is

chain in food Industry. It would lead pIayawtaI ro!e n appl|.cat|ons. such asplaced inside the top of a tank and

ways for the systems that run_s°“'”9_’ grading and inspecting IOOthfeature UV lights and a camera,

processing equipment to deal With|ngred|ents and produ.c.ts. _It could SeQ/vhereas the ultrasonic sensors are

standards and specifications for

gradations, subtleties and causations i i %ttached to the outside of pipework
that are too comiex or numerous for product, and doing so could determine

it broduct deviates f bt and equipment. Al determines once all
the human mind. Artificial intelligence a cagse It produc (;awa els rom di tof the foulirg has been removed. This
is already being used in some foocPPEC! 'C_a 'On,s ‘_r’m aso  predict el could be integrated with other
processing applications and has thgorrelatlonsns higher accuracy and

; detection limits. F e | sensors & data loggers to minimize
: : ower detection limits. For example, in .
potential to be used in many more, PI€. 1N\ ater use, also optimize flow rates,

including maintenance, sanitation and® production line handling different temperature and chemical

L similar products on the same line, . .
logistics. h P diff Cl q concentration to reduce time and
ere may occudifferent losses an :
y resource  use leading to an

. Therg are a lot of uchrtaintiesinefficiepcies .(Waste.z dug O anvironmental sustainability process.

associadd with manufacturing of all overweight, quality rejects, size and
kinds of food and beverage productsshape variances, colour Conclusion
There are many possible factorsinconsistencies, unstable yield). An Al Artificial intelligence has the
causing a process to fail. The decisioicould easily do multivariate analysispotential to be the most powerful tools,
of what constitutes a good producton all the data, from data on the rawemploying it more judiciously would
and what should the threshold for amaterials, to quality dataand even move the food processing sector to a
product before it must be reworked orexternal data relevant to the productiorsustainable form of industry, which
discardel comes from a series of dataprocess. Which usually includes all thecould potentially increase efficiency in
gathered along the process. Thecomplex, dynamic interrelationshipssome of the most impt@ant, and
difficulty in processing all of these between the different data tags on thichallenging, applications to be found
data would adversely impact the finalline. Thereby, minimizing the time and in a food plant.
decision. This results in greateffort in finding the cause which
variability and therefore lack of usually might gounnoticed by human *hkk

observers. This safeguards the
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DRONE

- i = .

water conservation across the globeplanting to harvest. This includes

About Author (1). UAVs might be utilized to applyingfertilizer at the appropriate
monitor  potentially  dangerous times, inspecting for pests, and
& £ 7 situations and activities. UAVs have monitoring the weather. Seasonal

steadily gained effectiveness incrops need crop monitoring to
agriculture  such as precision ensure a timely harvest. Drone may
agriculture, livestock monitoring, help farmers plant to trees and

Aditi Negi

Pranav Wadje o ; )
Meenatchi R.* irrigation, smart greenhouse, fish crops. Drones can monitor and

farming and  several other manage vast flocks of animals
applications (2). The agriculture because their sensors include high

Ph.D. Research Scholar
Deptt. ofPrimary Processing,

Storage and Handling community has positively accepted resolution infrared cameras that can

N WSS @f Feee the drone technology as it easy,discover unhealthy animals rapidly

Technology Entrepreneurship and . o . . ’
Management, Thanjavur, (TN) tremendously helpful in precision Agri-drones can sprartilizersand

agriculture. It is estimated that in the pesticides since they have reservoirs

next 10 years the dronectenology that can be filled quickly. Weather
rones, often called UAVS  can create more than $ 127 billionmay bethe farmer's friend and foe.
(Unmanned Aerial - across  different global industries Storm drones enhance forecasting

V.ehicle),. are being used (3) accuracy. This may help farmers
for surveillance in several sectors. prepare. Storms or a lack of rain

Selfflying aircraft that can be Uses ofDa?)::(;ultl;ral dbrontes: ied for ™Y be used to determine what
controlled remotely are kn.own as .r S are bes sw_ or crops to sow and how to care for
UAVs, or drones. Information and large fields. Crop surveillance y o oqonvards @).

communication technologies and assists in  understanding  and

approaches such as embeddepreparing for the next season.Benefits  of agricultural
systems, global positioning systems Drones using infraredameras may drones:
(GPS), and sensors are used thelp farmers to monitor crops and Drones work twice as fast

operate UAVs. Smart agriculture improve plant health in real time. as humans and have no operating
not only helps to satisfy the food They may be used to place sensordelays. Agricultural drones employ
needs of a rising population, but it that — monitor  soil  moisture, ultraslow volume (ULV) spraying,
also helps with current agricultural topography, soil conditions, erosion, which saves water. Agri drones are
trends such as Organic farming’nutrients, and fertlllty Crop durable, lowcost, and low
enhancing agrictiire efficiency, ~surveillance monitors a crop from maintenance. Detachable container,
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low-cost frame, precision pestild  A. Detection

spraying are significant advantages.
Drone pilots are in charge of the
aircraft. As a result, there is no risk
of their being misused. Agri drones
are durable, inexpensive, and need
little maintenance. A removable
container, a lowost frame, and
precison pesticide spraying are

some of the important
characteristics (4,2).
Limitations of agri drones:

In remote places, internet
access is often unavailable. In such
cases, a farmer would need to invest
in internet access, which will
become a regular costDrones
operate at double the speed of
humans and have no operating
delays. Drones rely greatly on
favourable weather conditions.
Drones should not be flown in wet
or windy weather. Using new
technology is a refreshing shift, but
doing so on a regular basneed the
necessary ability and understanding.
Drone functions may be difficult to
comprehend for the common
farmer. Either he must acquire the
necessary expertise or rely on an
experienced someone.

Case studies using drone:

The purpose of this case
stud/ is to analyse the most
common and recent approaches to
technological issues employed in

autonomous drones used in
agricultural  applications.  Case
studies reported here showsC.

agriculturatspecific  potential of
Drones/ Unmanned Aerial Vehicles
(UAVs). Three different studies
were carried out in Greece by
Psirofonia et al., 2017 with the

specific  applications in  crop
protection through infestatiosuch

as:

el A Resonancein Agriculture

of infestation
symptoms (canopy discoloration)
by phytopathogenic bacterium

Xylella fastidiosaon olive tree. D.

The reported bacterium
responsible for the extremely
destructive disease also known as
named Aolive Qu
Syndr ome 0
identification and detection of the
presence of bacteria is time
intensive (area covering 33 E.
million trees). The data recorded
shows 26 olive trees with
regional dried foliage were found

in an olive grove with the use of
drones (5).

B. The use of drone was evaluated

for palm tree mapping and red
palm weevil Rhynchophorus

ferrugineus)infestation detection

by visual markers in large palm
plantations. The infestation
caused by the weevil leads to fall
of all their leaves and the trunk
rots, resulting in the tree's
eventual death thus the early

mission from the server and
perform action such as spray or
inspection (5).

In a Brazilian soybean field,

drones were employed to assist
reduce pesticide usage by 52 %.
Basedon the data generated the
hecbicide dpplication map can be

( OQD S yreated thaa saveg farmers on

average 52 % of herbicides in the
2018/19 Brazilian season (6).
Cirsium arvenseis widespread
weed and to control its growth in
specific areas of a field rather
thanthe whole field, DJI partner
Planta Drone were used to collect
the multispectral data and test a
spot spraying solution using
drones to reduce chemical
glyphosateusage With the help of
drone 67.78% of chemicals were
saved with savings of 14.57 EUR
per hetare for farmers (7).

Conclusions:

Drone technology  will

transform agriculture in the future,

Times of Aqriculture

according to experts. Many Indian
businesses are also expressing
interest in the market, with plans to
h | | ‘ dinvest in lowcost drones that may
_ € panr]] paims were sepz.rade assist farmers whilalso providing
Z‘to ttlrei ItarOUpT | Iet ' job possibilities for rural youngsters
pparently healtny p.am pgn > and improving farmer expertise.
and palm trees with evident . .

id ¢ infestation. O h However, the business requires
,eV' ence ot iniestation. Lnce e ature adjustments that take into
infested tree located can be : :

account the expanding population,

destroyed and endangered e armer requirements, operational

E:;n be treated with msecﬂudesrules, and dwindling acreage.

UAV attached with electroni Furthernore, competent pilots are
a {f ed Wl ee(? ronic required to propel the drone sector
traps _t at count INSECS jpoad The harbingers of change are
automatically and report counts
) our farmers and drone operators.
to a server, which then summons

i . Overall, it will be fascinating to
and directs drones to spray in :
o : watch how things progress and how
specific locations. Here theteap

} . beneficial drone applications
sends the signal to base stat|or|become in the future

when the counts of insects
exceeds to threshold of 30
insects. Then UAV gets the

detection with the UAV can be
helpful for the minimizing the
loss. Based on captured photos

*kkkk
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FOR SUSTAINAB LE DEVELOPMENT

About Author The main criteria for green taking into account ecological
) technology are social equity,concepts. For the interplay of
&If . &7 economic viability, and multiple systems, these principles are

sustainability. Green energy, organiccrucial. Through indirect or direct
Surendra Kumar* far_rlm.ng, ecefrlendly. textiles, gree: links, ev?jry subsyster:n in Eature is
a7 A bui dlng construction, and the connected to every other subsystem.
Deptt. of Genetics and Plant Breeding produdion of related goods and Economic principles
CSAUAT, Kanpur (U.P.) materials to support green business princip o
Economic principles

are some of the potential sectors ) .
Pradeep Kumar P mbrae terms like Environmental

Deptt. of Fruit Science where these developments and

CSAUAT, Kanpur (U.P.) growth are anticipated to emergeAccountlng, Eceefficiency (Factor

X, Factor 4, and Factor, and Ethical

from.
Investments.
" . Principles . .
he term sustainable : _ Environmental accounting
development" has been more Environmental, Ecological, The goal of environmental

popular over the past tenEcCOnomic, and Societal Principles,ccounting is to bring environmental
years, and current research and th@ake up the systembasic building osts to the attention of business
expansion of knowledge in this aregPlocks (principlesy stakeholders who ryabe able and
have raised interest in it. AsEnvironmentalprinciples motivated to find ways to reduce or
suggested by its name, green These concepts are groupedyoid such costs while also
technology serves a --greennfrom preventative to control enhancing the organization's
function. We do not ffer to green as Principles and include renewablegpyironmental quality and
the color. Green inventions are thos€SOUrces, resource = minimizationyqfitapility.
that are favorable to the environmengource reduction (dematerialization),

and frequently address issues likd€cycling, reuse, repair, regeration, Eco-efficiency
energy efficiency, recycling, health recovery, remanufacturing, Ecoefficiency is the supply

and safety, and renewable resourcegurification,  eneof-pipe, ~ and Of competitively priced goods and
services that meet human

requrements and improve quality of
life, while gradually reducing

Understanding the interactionseco|ogica| impacts and resource
between natural habitats requires
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Natural resources are finite and somé&eterioration.

of them are alrady exhausteq or Ecological principles
destroyed. Human health is at
serious risk.
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training requirements. There may be
additional obstacles that prevent the
adoption and dissemination of these
technologies. Others may be related
to technology, finance, politics,
culture, or the law. The identification
and elimination of these obstacles
that prevent the widecale transfer
of clean technologies to developing
nations is necessary to promote
green growth.

Conclusions
intensity throughout the life cycle, to Applications of green Product demand from_
a level at least consistent with thetechnology in our life consumers for green technology is
earth's projected carrying capacity. Y Solar array rising. The range of products
covered by such regulations is
Societal principles : 1 Reusable water bottle expanding, and government
Social responsibility isthe 9§ Solar water heater customers are being compelled to

growth of individuals in a secure,f Rainwater harvesting system  puy green whenever possible. The
liberal, equitable, and equal mannef Building with green technology R&D phase is where green

and the environment. The European generation Products are being redesigned to
economic area defined the polluter Benefits to the rural areas utilize less hazardous materials, use
pays principle as the idea thaly penefitto the urban areas less shipping material, use less
individuals who produce pollution ¢ Green nanotechnology energy, and support recycling at the
should be responsible for the end of their useful lives. They are
expenses it generates. Challeng es 0 9reeN " making changes to either avoid

technology adoption unfavorable effects, satisfy green

Sustainable systems - -

The maximum level of activity is often externalized in conventional i i
presented by sustainable systems irr]11 anufacturing  processes,  gree reason, jther'e is no .den‘glrnhat they
order to advance , Tare moving in the direction of green.

sustainablet hnol : icall .

echnology 1s typically  more | order to move our society toward
developments are expensive than the technology it - it
1 Sustainable production . I I N sustam_able development, . it ”IS
seeks to replace. It can be moressential to grasp sustainability

T Sustainable consumption expensive than more establisheqyords, their definitions, and how
T Sustainability policy technologies because it is a talely  they relate to one another.
1 Sustainable development. new technology and because of the

accompanying development and VY Y

August, 2022/Page [39

Times of Aaqriculture

A Resonancein Agriculture

timesofagriculture.in




About Author
& £7

Sanyogita®
Research Scholar
Deptt. of Extension Education
and Communication
Management, CCSHAU, Hisar

Santosh Kumari
ResearchScholar
Deptt. of Family Resource
ManagementCCSHAU, Hisar

N Water supplies will fall 40
’ J )4 percent short of satisfying
! K ! A K t & r t ! d 3 n global water needs by 2030,
and profit margins are
HOW TECHNOLOGY CAN YIELD MOJ aready oeing pressured by
growing energy, labour, and
A significant changes. Farm equipmennutrient expenses. Around a fourth
griculture plays a crucial role in has grown in size, speed, an(of arable land has been damaged and
ensuring food security. InCreaSingproductivi'Fy as a result of requires extensive restoration before
agricultural  production  through technological advancementsit can be used to grow crops on a
sustainable techniques can hel@lowing  for  more  efficient large scale agn. There are also
reduce the amount of land re0|uire(.cu.ltlva.ttlon of more land. Seed, increasing environmental and social
for farming while also slowing !rrlgatlon, and fgrtlllzers havg all pressures, such as the push for more
environmental  degradation anc|mproved dramatally, allowing ~ethical ~and  sustainable farm
climate  change  caused byfarmers t(? enhf':mce h_arvestSpractices, such as higher standards
deforestation. Agriculture is the main/9riculture is now in the midst of for farm animal welfare and reduced
source of livelihood in developing yet another t.ransformatlon, W'th _df"‘téuse of chemicals and water, as well
countries. Two third populations of 2nd connection at its core. Artificial as social pressures, suchs the
intelligence,  analytics,  linked economic impact of catastrophic
sensors, and other developiniweather events.
technologies have the potential tc

developing countries are depender
on agriculture fotheir breaddirectly
or indirectly. Farmers may utilize

information and communication boost yields, enhance water an . .Agriculture must embrace a

technology to adapt cropping Othel’.lnpl.Jt. eff|C|ency,. ‘and wpprove dlgltallzgtl.on enabled by

patterns to climatic trends, manag‘sustalnablllty and resilience in cropconnectivity to  confront  these
and animal husbandry. pressures poised to further roil the

inputs and resources in na
ecologically and sustainably friendly
manner, and deal with productivity
risks. Public authorities may alter
policy based on ICT data, forecas
food supply, focus social
programmes, and boost vyield
technologies.

business. Agriculture, on the other
Food demand is increasinghand, is less digitalized than many
at the same time as land and farminother irdustries around the world.
inputs are becoming scarce. ByThe majority of previous
2050, the world's popation is advancements were mechanical in
expected to reach 9.7 billion peoplenature, such as more powerful and
necessitating a 70 percent increase efficient machinery, and genetic in
calories available for consumption,nature, such as more productive seed
Over the last 50 years, theeven as the cost of the inputs needeand fertilizers. To provide the next
agriculture ndustry has undergoneto produce those calories risesproductivity jump, significatly
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more advanced digital technologiessuch as sophisticated crop anismoother links between soil, farm
are now required. Some already exiclivestock monitoring. However, equipment, and farm management
to help farmers use resources morbecause hardware costs were high could unleash a valug $130 billion
efficiently and sustainably, while the past, the business case fcto $175 billion

others are in the works. These newvdeploying loT in farming did not

technologies can upgrade decisiohold up. Device and hardware cost2. Livestock monitoring

making, allowing better risk and are falling rapidly these days, anc In largescale livestock
variablity management to optimize numerous companiesiow provide Management, where most animals
yields and improve economics. Theysolutions at a price that we feel willare kept in close quarters on a

can improve the welbeing of pay off in the first year. regimen that assures they go readily
livestock when used in animal through a highly — automated
husbandry, addressing growing WHAT ARE THE USES? processing  system, preventing
concerns about animal welfare. o disease outbreaks @nrecognizing
1. Crop monitoring animals in distress are crucial. Chips
CURRENT CONNECTIVITY IN Connectivity allows for a and body sensors that monitor
AGRICULTURE range of improvements in croptemperature, pulse, and blood

In recent years, many Surveillance and maintenance. Bpressure, among other things, could
farmers have égun to consult data more correctly recognising anddetect illnesses early, reducing herd
about essential variables like soil anticipating shortfalls, integrating infection and enhancing food quality.
crops, livestock, and weather.meteorological — data, irrigation, Farmers are already employingre
However, few, if any, have hadnutrition, and other systems coulctag technology from firms like
access to  modern  digital OPtimise resource use and raisSmartbow (part of Zoetis) to track
technologies that could aid in theyields. Sensors monitoring soil cows' heat, health, and location, as
transformation of these data intcconditions, for example, may well as equipment from Allflex to
useful, actionable information. communicate through LPWAN t0 conduct comprehensive electronic
Almost all farm work in less instruct sprinklers to alter water anctracing in the event of disease
developed areas is done by hancnutrient application. Sensors mayoutbreaks. Similarly, environmental
with little or no technological Potentially send imagery from far sensors could rigger automatic
technology or equipment. Even influng parts of fields, allowing adjustments in ventilation or heating
the United States, a pioneer irfarmers to make more infioed and i parns, lessening distress and
connectivity, only about a quarter oftimely decisions and receive earlyimproving living conditions that
farms use connected equipment cindications of diseases or pestsincreasingly concern consumers.

devices to access data, and thFarmers may be able to optimise th
tecology isn't exactly cuttingdge, harvesting window with the use of3. Farming by drone

running on 2G or 3G networks thaiSmart monitoring. Monitoring crops Drones have been used in
Tel cods ar e for quality characteristiés say, agriculture for nearly two decades,
decommission or very lowand loT sugar content and fruit codrcould with farmers all over ta world
networks that are difficult and help farmers maximise the revenuerelying on pioneers such as
expensive to set up. In eitherfrom theircrops. Most loT networks Yamaha's RMAX remoteontrolled
scenario, those networks can onhtoday are incapable of supportinchelicopter to assist with crop
support a limited number of deds ‘picture transfer between devices, lespraying. Now, the next generation
and lack the redime data alone autonomous imageryof drones is beginning to make an
transmission performance required tiProcessing, or of supporting biginfluence on the industry, with the
unleash the value of more advance€nough device numbers and densitpotential to quickly and efficiently
and complex use cases. to accurately monitor widedields. survey crops ah herds across large
In many cases, however, Narrowband Internet of Things (NB regions, or as a relay system for
current loT technologies operating!/oT) and 5G have the potential totransferring reatime data to other
on 3G and 4G cellular networks areaddress  these  bandwidth  andinked equipment and installations.
sufficient to allow simpler use cas, connectiordensity challenges. By Drones might potentially employ
2030, the usage of greater anicomputer vision to  monitor
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agricultural conditions and deliver for human involvemen saving time providers selling seed, nutrients,
exact fertilizers, nutrients, andand money. Autonomous machinegesticides, and equipment have
pesticides where they're needeare also more efficient and precise irplayed a critical role in the data
most. They might also plant seed irthe field than humaoperated ecosystem to date. One of the world's
faraway regions, saving money ormachinery, potentially saving fuel largest fertilizer distributors, for
equipment and labour. Drones mighand increasing yields. By 2030,example, now offers fertilizing
produce between $85 billion andincreasing the autonomy ofagents as wellas software that

$115 billion in value by lowering machinery through improved analyses field data to assist farmers
costs and enhancing yields. connection might cdnbute $50 in determining where and how much
billion to $60 billion in value. fertilizer to apply. Similarly, to
4. Autonomous farming improve the efficiency of field
machin ery 5. |mp|iC&ti0nS for the equipment, a |argequipment
The introduction of smart agricultural ecosystem manufacturer is developing precision
and autonomous farm machinery New pockets of value will controls that use satellite image

could be aided by more precise GP$nost likely be unlocked as the farmgng vehicleto-vehicle connections.
controls combined with computer business digitizes. Because of their

vision and sensors. Farmers may uselose ties with farmers, their own YYY

a variety of equipment on their field knowledge of agronomy, and their

at the same time, without the needrack record of innovation, input
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fruits. Sugars, acids, vitamins,
minerals, and other minor

About Author

& £ P, components are mostlygsent in the
) juice, which is extracted using
various processes. Thermal
Rohit Kumar * cf processing and freezing are used to
Research Scholar ‘% keep them safe. Apple, pineapple,
Deptt. (E)afu PAoTst g;nrngb TPe;:hnoIogy ”gh%‘ citrus, grapes, pomegranate, and
’ 1 'ﬂ o mango juices are all common fruit
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beverages.
(2) Sweetened juice
It produces aproduct that
comprises at least 85% juice and
Dept. of Fruit Science

BUAT, Banda(U.P.) component in foods and otherl0% total soluble solids (TSS?_
beverages, such as smoothies. WitfWweetened beverage consumption
the introduction of pasteurizationhas been connected to weight gain,
technologies, which allowed for the Obesity, and health hazards.
preservation gf juic.e.without the user, its beverages

of fermentation, juice became a

Fruit b ducti popular beverage cha@cFruit drinks T ruit beverages are highly
rui everage production on a_ . beverages are easily digestimeqlgestlble, highly refreshing,

commercial scale was unknown unt|Ihighly pleasant, thirst quenching,appet'zng and nutritionally far

round 1 it h in rown, . . . . i i
around 1930, but it has since gro Uelicious, and nutritionally superior SUPEMor too many  synthetic  and
into a significant business. New

svnthetic and aerateoaerated drink. Fruit beverages are
Zealand and Colombia are the tw y

d classified into two groups.
countries that consume the most fruib {A) Unfermented beverages
juice. Fruit juice consumption rises

Fruit juices which do not

ruit beverages or drinks are

one of the moswidely used

groups of liquids drink
intended for human consumption.

to most
everages. The use of frloase
everages and drinks has rise
rapidly in recent years.

in tandem wih the amount of undergo alcoholic fermentation are
national GDP. Fruit beverages give &ruit juic e term as unfermented beverages.
refreshing cold drink in tropical They include natural fruit juice,
countries like India during the hot (1) Natural fruit juice (Pure sweetened juice, ready to serve
summer months]uice is a beverage juice) (RTS), nectar, cordial, squash crush
made by pressing or extracting the Natural fruit juices are also etc.

natural liquid contained in fruit. considered fresh/pure juice. It can béB) Fermented beverages

Juice is widely consumed asa defined as 100 percent fruit juice Fermented juice which have

beverage or as a flavoringproduced from ripe and matureundergone alcoholic fermentation by

{ N ,
A CCE2 )Y Times of Aariculture
. - timesofagriculture.in
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yeasts include port, nira, sherry, Nectar Cordial is best made by using citrus
tokay etc. Nectar is made by adding sugarjuices such as lime and lemon.
acid, and other components to the
pulp of tropical fruits such as mango,;  Crush
litchi, guava, papaya, citrus fruits,  This type of fruit beverage

i Ready to Serve (RTS) and pineapple. According to FSSAlcontains at least 25% fruit juice or

This is a type of fruit guidelines, nectar should have a TS®ulp and 55% total soluble solids. It
beverage that comprises at least 10%f no less than 15 percent and a fruiis more or less similar to sgsh
fruit juice (5% juice in the case of cortent of not less than 20 percenthaving about 1% acid and diluted

lime drink) and not less than 10%ith the exception of pineapple andbefore serving.
total soluble solids. These drinkSCitrus fruits, which should have a

must have an acidity of 0.3 percentsfyyit content of not less than 40%. Asl  Carbonated beverage

RTS beerages are preserved using beginning material, you can utilize Fruit juices are used in the
class second preservatives containingyit  pulp, puree, juice, or preparation of carbonated drinks.
no more than 70 parts per million ofconcentrate. The nectar acidityMostly artificially flavored drinks
SG; or 120 parts per million of should not ezeed 3.5 percent asare prepared by this method. The use

Unfermented beverages
made f rom fruit juice or pulp

benzoic acid. It is regarded as read)anhydrous citric acid. of fruit juice would increase the
to serve since it is not diluted before nutritive vdue of carbonated
serving (RTS). Mango, guava,! Cordial beverages. Carbonated beverages
orange, papayaand other fruits are Fruit juice cordial is a can keep well for about week
appropriate for RTS. sparkling clear sweetened fruitwithout addition of any
beverage that has been fully free opreservatives.  Pineapple, apple,
i Squash pulp and other suspended materialsgrape, lime, lemon etc. fruits can be

Fruit squash is made up of fruitcjarified fruit juice, sugar syrup, prepared are examples of carbonated
juice or pulp that has been sweetenegciq  and other substances arbeverages. They are prepared either
with cane sugar. The fruit squashcompined to make  cordial. by pre mix or post mix method.
must have a minimum of 25% fruit aoccording to FSSAI  guidelines, Theliquidis chilled and cascaded
juice or pulp and a maximum of 40%cydial should have at least 25down in an enclage containing
total soluble solids. The amounf percent fruit content and at least 3(carbon dioxide (either afry iceor a
acid in squash should be between 1percent TSS content. The cordialiquid) under pressure. Increasing
1.5 percent, but not more than 3.5jdity should not exceed 3.5 percenpressure and lowering temperature
percent as citric acid. Before servinggg anhydrous citric acid. Themaximize gas absorption.
squash is usually diluted in 1:3 ratioqaximum amount of preservativeCarbonated beverages do not
with water. Commercially produced gjjowed in cordial is 350 parts perrequirepasteurization
lime, mango, orange, guava, andyillion of sulphur doxide or 600

pineapple squash. Squash thrives in Barts per million of benzoic acid. YWY
pH range of 5.%.5.
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NEUTRAL ELECTROLYZED \

A POTENTIAL DISINFECTANT FOR FRESH FRUITS AND VEGET

About Author
& £7

food industry especially for fruits cantaloupe, and mango. New
and vegetables surface disinfectionwashing is known to bring about 1

Pooja B.K* From past two years ozonation hasog CFU reduction in number of
Division of Food Stence and become a new trend for home scal@athogenic microbes. Torlak (2014)
Postharvest Technology as well as indstrial scale reported that the application of NEW

Sl U disinfestation. But high cost of ozonewashing (pH of 7.76, ACC of 191

generation makes it a majormg/L and ORP of 786 mV) for 3 min
hindrance for its commercial in apple has restdd in reduction of
ecently, search for chemicalapplication. To this the neutral Alicyclobacillus acidoterrestris
free, economically and electrolyzed water can become as por es by 4 1 og C
ecologically sustainable effective alternative.  Neutral washing is also reported to decrease
disinfectants for food industry is in Electrolyzed Water (NEW) is one ofthe Escherichia coli 0157:H7
increasing trend. Neutral the types of kectrolyzed water but population in lettuce Afari et al.,
electrolyzed water is one suchwith neutral pH (6.0- 7.0). It is 2016. In 2003, Deza et
disinfectant having wide scope forgenerated naturally by electrolysis ofal. demonstrated that the viable
food industryapplication especially dilute salt solutions which generatescounts ~ of  bur  strains  of
in fresh fruits and vegetable relatedgentle, but extremely potentmicroorganisms were reduced by
industry. It has been proven to beantimicrobial solution capable of more than 4o0g,, CFU/g on the
effective in reducing many harmful rapid reduction of bacteria, virusessurface of tomato using NEW
pathogenic micr@rganisms present spores, cysts and ae. It is containing 89dmg/L of active
on surface of fruits and vegetables. Iconsidered as one of the safehlorine without affecting sensory
is also found fit for use as meat andnethods, as it does not leave behindualities.

poultry dishfectant. Neutral any harmful residues. NEW can

electrolyzed water will be more become a perfect substitute forGeneration — of  Neutral

manageable, safer, and can beconhlorine  fruit and  vegetable €lectrolyzed water

"in situ" method for ensuring food disinfection in food industries. It is Electrolysis chamber is used

safety. very effective at killing microbes. to produce electrolyzed water with
Apart from sirface disinfection of electrolysis of dilute sodium chloride

Introduction fruits and vegetables it is (NaCl) solution. Upon electrolysis,

Occurrence of pandemic commercially applied in preservationthe NaCl dissociates into Nand Cl
made people to realize theof meat and poultry. The and water molecule dissociates into
importance of surface sterilization ineffectiveness of NEW in eliminating OH and H ions. Further negative
fruts and  vegetables  for Pathogens and spoilagecharge ions react with each other
consumption. Chlorine and sodiummicroorganisms has been provedesulting in formation of oxygen gas
hypochlorite are the most usedsuccessfully in many fruits like (O,), chlorine gas (G), hydrochloric
chemical for disinfection purpose inapple,  pear,  melon, orange, acid (HCI), hypochlorite ion (OQI

\\ ; ; August, 2022/Page |45
f‘ [ ) Times of Agriculture e

SN )2' v/ A Resonancein Agriculture

timesofagriculture.in




and hypochlorous acid (HOCI). leakage of K and Md" and T Non-corrosive
Whereas the positive ions producesliminating cell viability. Apart from 9 Non-flammable

hydrogen gas (§, and sodium
hydroxide (NaOH).

this, Meireleset al.(2017) stated that
Finally, NEW may stimulate the production Conclusion
electrolysis results in creation of twoof reactive oxygen species, which

Neutral electrolyzed water

solutions: an acidic solution in thewas a factor in its ability to kill application in fruit and vegetable

anode (pH of 21) with an oxidation microbes.

reduction potential (ORP) of

>1000mV, and anactive chlorine Pathogens —of fruits and
content (ACC) of 10 ppm and an Veget ables controlled

alkaline soltion in the cathode (pH effectively by NEW

of 10-13) with an ORP of 800 to q
900mV. The neutral electrolyzedﬂ
water is generated in similar manne
but with neutral pH (7.0i 8.0)

having ORP of 7500.000mV and

ACC of 50500 ppm (Shiroodi &
Ovissipour 2018).

= —a —a N

1
Mechanism of action

Hypochlorous Acid (HOCI)

Alicyclobacillus acidoterrestris
Salmonella

Listeria

Escherichia coli

Yersinia enterocolitica
Cronobacter sakazakii
Pseudomonas

Advantages of using NEW as
dis infectant

is the primary component of NEW
having major role in microbial
control. The strong sterilizing effect
of HOCI is because of disruption in
the key metabolic pathways of
microbial cell and it also disrupts
microbial cell structure leadg to

(" N |
(W) ) Times of Agriculture
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No harmful effect on humans
Lethal to harmful bacteria and
viruses

Completely natural

Easily disposed of
Environmentally friendly

timesofagriculture.in

disinfection will help in diminish the
risk of infection or intoxication
associated with the consumption of
raw fruits and vegetables. It is non
toxic, nonirritant, and
environmentally, and ecologically
safe. The bactericidal efficacy of
NEW is comparable to chlorinated
water at lower levels of free chlorine,

which encourages the fresit
industry to wuse less chlorine.
Additionally, ~NEW has the

advantage of being nesorrosive
(unlike acidified EW) and is safer to
both product and w&er, can be
generated "in situand is simpler to
handle as compared to sodium
hypochlorite.

wy
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About Author @ Farmers mostly rely on Natural planting material, bearing is early (11
regeneration of existing plants formonth).

& £ 7 propagation. Which is a slow B. Water suckers Poor developed
process and often does not yieldsucker, Broad leaves spreading with
adequate amount. roundish tip, weak narrow pseudo

Vishal Gangwar* @ Pest and Diseasgs are the mositem, smk corms ,lack of .vigor anql
Ph.D. Research Scholar important constraints in banananot recommended as planting material,
Deptt. of Horticulture production. growth slow, bearing late (15 month).

SVPUAT, Meerut (U.P.) @ In tissue culture plant producing C. Maiden sucker Maiden sucker, a

large number of high quality large norfruiting pseudo stems 9 with

_ seedling but it required high capitalroots ad some rhizome
anana and plantains are the ang skills required leading to high2- Peepers: peepers (very young

second largest food-fruit cost of seedlings hence notsuckers) produce late and poor crop.

crops of the world produced  sffordable to most farmers. 3. Rhizomes: Four months old

in the tropical and subtropical g Al cultivated commercial bananas Suckers produced heavier bunches
regions of mostly the developing .o tropical andterile except for a compared with those obtained from
countries. The two together are ¢, parthenocarpic AA and AB Peepers.

positioned fourth in terms of gross | i are diploid. 4. Bits: Whole or split rhizome can
value. During recent years, growth ofSources of banana planting also used when suckers are not
banana cultivation has witnessed areat o ierials: available. Bits of rhizom of 2.0kg or

stridesreaching 95.60 million tones in Natural regeneration- In India use of More may be planted in the nursery for
2009 from §6.84 million tone.s N onventional suckers cannot be;prout|ng or _d|rect|y sown in the main
2001. Adoption of Panama disease,,mjetely avoided because of somdi€ld for quick multiplication of a

resistant Cavendish varieties in placgg oo special varieties tissue culture/afiety rhizome bits may be used.

of Gross Michel; mechanization in techniques is yet to be perfectedhough the plants will requires little
production; efficient WaIeT £ rther for resources poor small scaldonger time to fruit.
management, harvest and postharvest , ors the cost of tissue cultureMicro propagation- Micro

handlings; and integted pest and ;s siills a hurdiin adoption. There Propagabn is the practice of rapidly
disease management have helped i% Five types of material use for naturafmultiPlying  stock  plant material to

this growth. Adoption of high quality, regeneration: produce a large number of progeny
disease free planting material; "5\ ors: There are three types of Plants under aseptic conditions, using
developed through tissue culture ha%uckers modern plant tissue culture methods.
been an important addition during 5 gy ord suckers Sword sucker with MiCro propagation s the practice of
recent years. rapidly multiplying stock plant

awell-developedbase, pointed tip and )
Need of study narrow leaf blades. and water suckerdnaterial o produce a large number of

@ Commercial banana production hagyic, are smalljess vigorous, broad P'09eny  plants  under  aseptic
been hinder by scarcity of high leaved and emerge in clumps, rhizom&onditions using modern plant tissue

quality seedling. conical in shape with sound heart bestUlture methods.
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Why do micro propagation? organogenesis or embryogenesis ca® Mother nursery must be located
@ A single explants can be multiplied be referred into three different stages.  away from other banana plantations

into several thousand plants in less8. Suspension culture: with an isolation distance of 500 m
than a year. Allows fast A cell suspension culture to maintain purity and to avoid
commercid propagation of new refers to cells and or groups of cells spread of virus diseases.

cultivars. dispersed and growing in an aerated@ Mother plants should be grown

@ Once established a plant tissudiquid culture medium is placed in @  under very good management
culture line can give a continuousliquid medium and shaken vigorously  conditions so as to Gditate the
supply of yung plant throughout and balanced dose of hormones. trye expression of traits.

the year. Cyotkininn induced adventitious buds @ |ndividual plants should be tagged
@ In plants prone to virus diseasesin kiwi fruit in a suspension culture  wijth a master code number so that
virus free explants (new meristemsub culture for about a week. the plantlets developed could be
tissue is usually virus free) can be#- Embryo culture- In embryo  traced back to the mother plant.
cultivated to provide virus free culture, the embryo is excisednd g pedigree record and source of each
plants, placed into a culture medium with  other plant should be maintained

@Pl ant O6tissue b PPRESNYUIER i ASepHcLonditipng TP e and cataloged.
then regearation through tissue OPtain a quick and optimum growth g once indexed, the mother suckers
culture. into plantlets, it is transferred to soil. It 5 pe maintained in field or

@ Plant culture in approved media ardS Particularly important for the . horete  rings  with  frequent
easier to export than are sgiown Production — of interspecific and  yocanitation to facilitate production
plants, as they are pathogen fredntergeneric hybr'lds and to aweme of more axillary buds. They also
and take up little space (mostthe embryo abortian serve as explants for culture
current pant expaot is now done in 5. Protoplast culture- In protqplast initiation.
this manner). cglture, the plant cell can be ISOI?tedMaCI’O propagation

@ Save space for early with the help of wall degrading Macro propagation is an

plantation/germination thus reduce®"2YMes anq growth n-a Su'tableexoallent option for producing low
cost for land used culture medium in a controlled

condition for regeneration of plantlets cost quality planting material. This is a
i ion: ) o ‘simple method because of the ease of
Types of micropropagation: Under suitable conditions the P

1. Meristem culture: rotoplast  devel I wall multiplication, saves cost of producing
In  meristem culture the pol(l)o(\jvpezs b eaﬁ O?r?crei\secein CZ‘” planting material and has the potential
meristem and a few subtending Ieaff. - y . of producing 5660 shoots per sucker
: : i - division and differentiation and grows . L
primordial are placed into a suitable, in 4-5 months. Macro propatian is
. . into a new plant. The protoplast are_ _, .
growing media. An elongated rooted.. S . achieved by two methods and could be
. first cultured in liquid medium at 25 to
platelet is produced after some weeks,

8 C with a light intensity of 100 to adopted either in the field conditions
and is transferred to the soil when it 9 y (in situ) or in the nurseryek sity. It

has attained a considerable height. A'I:’OO IU).( or n df”‘”‘ and- gfter involves decapitation, decortications
. undergoing substantial cell division,
disease free plant can be prodiidsy

theyare transferred into solid mediumand hardening.
this method. Experimental result also yare - Advantages of macro
congenial or morphogenesis in many

Rorticultural crops response well topropagation
successfully  utilized for rapid P P @ It can rapidly multiply plantlets to
protoplast culture.

multiplication of various herbaceous distribute a new variety or replace
Mother nursery block and L '
plants. . . plants in diseasaffected fields.
selection of mother plants: . . .
2. Callus culture: @ It gives relatively healthy plants if
. @ Healthy, true to type and free from
A callus is mass of . . . source suckers are from healthy
. . diseases and pests, especially virus L
undifferentiated parenchymatous cells. diseases mother plants and contamination is
When a living plantissue is placed in @ The malé flowers buds should be minimized during the process.
an artificial growing medium with .
other conditiogns fa\?orable, callus is rgtalneq to check the presence Ofo gn((:jar\]/vi?r(]e I(ijt(t)lget:(;?na}:)g;:a; I(;)Vr\:v;(t)eSt
formed. The growth of callus varies virus disease (male flower buds person ofr a far me
with the homogenous levels of auxin exhibit symptoms of late infection can launch this activity
of viruses like BBTV and BBrMV. '

and Cyotkininn and can be .~ @ It can teach awareness of principles
manipulated by endogenous supply of® Mother plants should be raised of plant health.

these growth regulators in thwilture under roofless insect proof shade

medium. The callus growth and its Netwith suficient height. yyy
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AN OVERVIEW OF INETIAAND'S
(KIDNEYS OF THE EARTH)

THREATS AND CONSERVATION MANAGEMENT

About Author -
> |
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Kerala University of Fisheries and ' HABITAT - ey W LS o)
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' W 2
K / § FooD § WATER SUPPLY
wetland isa transitional Carbon sequestration
zone between land and ()
water body that is g

saturated with  water
either permanently or seasonally

They occupy approximately 6% oftheir unique features scientistéten

Fig.- 1 A Beautiful unique wetland ecosystem and their

extinction.

the earth's surface. Wetlands are ef er t o wetl ands as the fdkidneyso
most productive & biologically t he earth and f offeBISRECONVERON t he Al unc
diverse  ecosystems, provideof t he earth. =iLossWoddi Watlengds| Raydis

numerous  socieconomic & Loss of Biodi ver glebrgied  wosléwide r ani ng

ecosystem services such as shelter de SDG2022 report, over the pastFebruary. This Convention was

habitat for finfishes & shellfishes, 3 00

years, over $gmegind97lipthelranan ¢tyaft 6

birds, maintenance & conservationwetlands have been lost, mainlyRamsar. As a result, thionvention
of biodiversity, water purification, through drainage & land conversion. Was titled the Ramsar Convention,

fisheries & recreation, flood control,
water supply, nutrient

carbon sequestration
environmental

&

N

‘;ﬁ//l\\\ e bl

P | - o ‘
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removal, Importance
According to the Ramsar

restoration. Due toConvention's

on 2 February 1971 butame into
force in 1975.

statue of Indian

Global Wetland Current
Outlook (GWO) report, Wetland:
up to 40% of the world's India is home to a wide
plant and animal speciesvariety and a myriad number of
live or breed in wetlands, Wetlands. India became a party to the
over 100,000 freshwater® Convention on® We
species are situated inFebruary 1982 and has since then
wetlands,and more than designated4 wetlandsovering an

25% of all wetland plants area of 10, 98,518 ha under the list
and animals are currently of ~ Wetlands  of  International

threatened with Importance.
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Name of Site

Kolleru Lake

Deepor Beel

Kabartal Wetland

Khijadia Wildlife Sanctuary
Nalsarovar Bird Sanctuary
Thol Lake Wildlife Sanctuary
Wadhvana Wetland
Bhindawas Wildlife Sanctuary
Sultanpur National Park

Chandertal Wetland

Pong Dam Lake
Renuka Wetland
Woular Lake

Hokera Wetland

SurinsarMansar Lakes

Tsomoriri Lake
Asthamudi Wetland
Sasthamkotta Lake
Vembanad KoWetland
Tso Kar Wetland Complex
Bhoj Wetlands

Lonar Lake

Nandur Madhameshwar
Loktak Lake

Bhitarkanika Mangroves
Chilka Lake

Beas Conservation Reserve
Harike Lake

Kanjli Lake

KeshopufMiani Community Reserve

Nangal Wildlife Sanctuary
Ropar Lake

Keoladeo Ghana NP
Sambhar Lake

Point Calimere Wildlife & Bird Sanctuary

Rudrasagar Lake

Bakhira Wildlife Sanctuary
Haiderpur Wetland
Nawabganj Bird Sanctuary
Parvati Agra Bird Sanctuary
Saman Bird Sanctuary

Times of Aaqriculture
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State Location

Andhra Pradesh
Assam
Bihar
Gujarat
Gujarat
Gujarat
Gujarat
Haryana
Haryana

Himachal Pradesh
Himachal Pradesh
Himachal Pradesh
Jammu & Kashmir
Jammu and Kashmir

Jammu and Kashmir

Jammu and Kashmir
Kerala
Kerala
Kerala
Ladakh

Madhya Pradesh
Maharashtra
Maharashtra

Manipur
Orissa
Orissa
Punjab
Punjab
Punjab

Punjab

Punjab
Punjab
Rajasthan
Rajasthan

Tamil Nadu
Tripura
Uttar Pradesh
Uttar Pradesh
Uttar Pradesh
Uttar Pradesh
Uttar Pradesh

Area (in Sg. km)

90100
40.00
26.20

5.12
12000
6.99
6.30
4.12
1.425

0.49

156.62
0.20
18900
13.75

3.9

12000
614.00
3.73
1512.9
95.77
32.01
4.27
14.37
266.00
65000
116500
64.289
41.00
1.83

3.439

1.16
13.65
28.73

24000
38500

2.40
28.94
69.08

2.25

7.22
52.63
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42 | Samaspur Bird Sanctuary Uttar Pradesh 79.94

43  Sandi Bird Sanctuary Uttar Pradesh 30.85
44 | Sarsai Nawadheel Uttar Pradesh 16.13
45  Sur Sarovar Uttar Pradesh 4.31
46  Upper Ganga RivgiBrijghat to Narora Stretch) Uttar Pradesh 265.9
47  Asan Conservation Reserve Uttarakhand 4.44
48  East Kolkata Wetlands West Bengal 12500
49  Sunderbans Wetland WestBengal 423000
50. Karikili Bird Sanctuary Tamil Nadu 61.21
51. Pallikaranai Marsh Reserve Forest Tamil Nadu 80.00
52. Pichavaram Mangrove Tamil Nadu 11.00
53. Sakhya Sagar Madhya Pradesh 18.9
54. Pala Wetlands Mizoram 18.9
Threats of wetlands: Conservation and manage - 2002 and East Kolkata Wetland
Wetlands are one of the ment: (Conservation & Management) Act,

worl dés most t hr eatTaheMirdstryeoCEmargnsente r@806.Other laws that indirectly help
the wildlife that calls them home isForest and Climate Changeto conserve wetlands such as
some of the most endangered(MoEF&CC) has notified Wetlands National Environment Policy, 2006;
Presently, our wetlands ar@cing (Conservation and Management)WPA, 1972; Indian Forest Act,
numerous and tremendous threatsRules, 2017 under the provisions 0f1927; Forest Act, 1980 and Indian
such as mamade, natural anchéy the EPA, 1986 as the regulatory Fisheries Act, 1857. In Uttar
are still being disappeared thredramework for conservation and Pradesh, there are no esl and
times faster than forestsSome management of Indian wetlands.regulations for wetland
common threats are habitatSome common state laws regardingconservation. So, | would like to
destruction, discharge of wastewaterthe conservation of the wetlands recommend to the government to
weed infestation, pollution, invasive The Kerala Conservation of Paddyimplement UP Wetland (Protection)
species, oveharvesting, uregulated Land & Wetland Act, 2008, Andhra Act.

tourism and climate change. Pradesh Water, Land, & Trees Act, YYVY
“-' N Au
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ULIVIRIL GINANUL

IMPACT ON APPLE IN COLD DESERT OF WESTERN

orchards are compdneely younger. valley like black peas, wheat, barley,
About Author Due to changing climate scenariopotato and mustard have seen a
and increasing area under applalecrease in the crop area. The area

& £ 7 cultivation in Spiti, the orchardists under these crops was highest in
are facing some problems pertainingBarley (55.2 percent) and the lowest
_ i to insect and disease attack in theiin Mustard (0.96 percent) two
Sumit Vashisth :
orchards. decades ago. Currently, theig a
Dr. Y.S. Parmar University of decrease of 31.67 percent in Barley.
_ H_ort_iculture and Forestry Glaciers in Spltl Va"ey have Green peas (4266 per Cent) and
Krishi Vigyan Kenda Lahaul and been retreating at an unprecedentegipple (6.93 per cent) are emerging as

k Spiti Il at Tabo (H.P.) / rate for the past decadeyedto which  major cash crops (Fig. 2). Due to
agricultural  diversity is  also climate change, people are turning
changing. In 2014, Jawaharlal Nehriowards tomato, cabbage and other
piti valley located in western UNiversity, New Delhi reported that |eafy vegetables and have started
b Himalayan region in India, it the annual temperature in the Indiaryrowing in the periphery of their

is an integral part of Indian Himalayas ls risen to two degreeshouse to feed their families.

cold deserts. The area isCelsiusinlasttwo decades. Whereas

characterized by harsh cIimaticthe area under glaciers here In the last decade, Spiti has
conditions i.e. dry and cold Weather’decreased by 13 percent in last fiveecorded an increase in annual
low temperature, heavy snowfall angdecades.  According  to  thetemperature by -2°C. The data was
low annual rainfall. Apple is Meteorological Department, districtrecorded by the Meteorological
considered as an important source t(lrahaul and Spiti have received 122.8enter located at Krishi Vigyan
increase the economy of farmers of "M of rain during the monsoonKendra, Tabo and the change in
this tribal area. Though very less>€2son 20222, which is .69 percent annual (naximum and mini_mum)
area is occupied by apple orchards iless than the normal rainfall (394.7temperatures are shown in Fig 3 and
comparison to other apple producingmm)' There has been a reduction ofi. Representing comparison to the

areas in the state. but these appIHp to 27.81 percent in all the naturalast 10 years, the maximum

: water sources of Spiti. temperature has increased by 3.2 °C
’ P Old aops grown in Spiti and the minimum temperature rise of
60 - 55.2 m Present
50 - 37 42.66
40 +
. 30 -
g 20 -
E 10 A

0

Fig. 2 Comparison of different crops grown during past and
present in Spiti

y
{

; A\
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Fig. 4 Min. Temp. (C) during 2011-2021 at Tabo (Spiti) with linear

relationship
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Fig. 3 Max. Temp. £C) during 2011-2021 at Tabo (Spiti) with linear

7.2°C has been recorded.

relationship

leaf blight, flysgck) attack in their adoption of

1 Lack of basic knowledge about
insectpests and their time of
appearance among fruit growers.

1 Ignorance as well as poor
transfer of technology to farmers
on integréed approach of the
pest management.

T Indiscriminate use of pesticides.

1 Lack of effective bio control

agents

1 Poor water and nutrient
management.

1 Lack of well organized,
systematic and scientific
surveillance system to give

advance warning to the farmers.

The Integrated Pest
Management is thus a part of agro
ecosystem and one has to manage
the plant health rather than the
individual pest or pathogen. The
strategy thus starts with the host and
comprises selection of genetically
superior and resistant genog&g
cultural  practices

Due to changing climate orchards.These pests cause lossesesulting in reduced population of
scenario and increasing area undesoth directly and indirectly. The pests and pathogens, preserving and

apple cult

vation in Spiti,

the direct losses are fruit damagepromoting the activities of natural
orchardists are fang some problems quality and quantity of apple fruits antagonists

and predators with

pertaining to insect{Woolly apple and indirect losses are the costgninimum use of pesticides and

aphid, phytophagous mites, Indianincurred for
Gypsy moth, Shothole borer, SoftReasons for insegest infestabn
scales, beetles, apple fruit motdr)d and disease occurrence in Spiti:

disease (canker, preature leaf fall, q

root rot, wh

w0

their

ite root rot, hairy roots, practices in the orchard
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management.fungicides

Ignorance of improved cultural

wherever  absolutely

necessary.

yyy
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well as
indigenous
people.The family
farm exists asne of the
most important factors in food
production in India. Rural areas in
the country are home to 73 percenfjaeq of family farming

of India's population, most of whom The earth has many mouths
Family rely upon agriculture for their {5 teed. And every minute, a hundred

Farming (also Family livelinood _ _ and sixty more are added. To satisfy
Family ~ farming  sector j,creased demand, global food

Agriculture) is a means of ) i ¢t
organizing agricultural, forestry, comprises a wide spectrum o &Mproduction will have to increase by

fisheries, pastoral and aquaculturé:‘Izes and jcypes 'rangl'ng from V€Ymore than 50 per cent by 2050.
production which is managed and@r9e holdings in high income pegpite the very real progress since
operated by a family and EConomies that are easily by one ofye year 2000, there are still over 1
predominantly reliant on newage WO family members witfthe use of pijion people living in  extreme
family labor,including both s (FAO, laboursaving machlnery and hired poverty, many of whom live in rural
2014). The family and the farm areIabour to the small hqldmg; of afeWareas, as well as more ath 800
linked, coevolve and combine NECtares or less in loemcome ijion people in the world that are
economic, environmental, €cOnomies. At national level, theregjy ngernourished. The world 500
reproductive, social and cultural @€ @ Number of factors that are Keyyijion small holder family farms
functions. Family Farming considersfor SPCCGSSfUI development of f_am'lyproduce fouffifth of food in
men and women farmers, artisari@Ming, such as: agrecologicd yeyeloping countries. They are also
fishers (The livelihoods of some 3s7conditions —and  territorial yhe cystodians of much of the
million people depend directly Oncharacterlsncs; policy environment;,, o . | 4 sbindivarsity. ¥et today,
smaltscale fisheries, which employ access to markets; access to land anlis smy scale producer belongs to
over 90% of capture fishers of theNalural  resources; — access 1§ pe fforgotten wor |
world), pastoralists  (Extensive technology an extension serwce;; Family farming is often
livestock production systems cover?SCesS 1o finance; demographiCore than a professional occupation,
about 25% of the Earth's terrestria€0N0Mic  and  socioultural 55t reflects a lifestyle based on
surface, produce about 10% of meatonditions; and availability of  pejiefs and traditions about living
used for human ansumption and SPecialized education, among others,y work. It ensures food security
support 20 million households), FaMily farming has an important oyen while meeting rising societal
gatherers and landless peasants, as expectations for food safety, quality,

sociceconomic, environmental and
cultural role
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value, origin and diversity of food. It country. Many of these committeessilent toil of so many men and
also maintains rural lifestyle andhave incorporated governments andvomen family farmers, peasis.

contributes to socieconomic and intemational organisations with a
environmental sustainability of theview to establishing a dialogue

Challenges Faced by Family

. . . .~ Farmers
rural areas. leading to improved public policies _ _
) . @ Climate change and climate
L _ affecting men and women family o
IFAD initiatives for family farmers variability.
farming: ' @ Limited access to financial
1. Creation of National 2. Increase Investment: resources, inputs, technology,
Committees: Investing in family farming is training, research and advisory

The national level is where investing in a sustainable, food services and education.
governments and organizations ofsecure future. The IYFF preserds @ Lack of tenure security in a
smallholder and family farmers canwindow  of  opportunity  for context of increasingompetition
most effectively reach agreements omolicymakers to act responsibly to for land and water and inadequate
measures to improve the conditiondoth present and future generations governance of land tenure.
of family farming. Smallholder and in a way that will reduce poverty and@ Price volatility and limited access
family farming are mission of eradicate hunger in their respective to market.
reducing poverty and hunger in thecountries.

rural areas of the developing world.3 ch ¢ bolicy level: Conclusion
IFAD-supported programmes help” ~ 2d€s al policy [eVel. fFeeding the wor

poor rural people improve their food Encourage policy changes thay e eartho theme o

and nutrition security, increase theirVill make famly farming a more focyses world attention on the

incomes and  strengthen  theirc o <’ profitable and  attractivegignficant role of famy farming in
resilience. IFAD is unique in being livelinood, ~ including for rural gragicating hunger and poverty,
an international financial institution WOeN  and youth. . SUppOrtprayiging  food  security  and
and a United Nations agency, and i&' 0Jrammes that e”at_"e Sm?"hdqehu”i“on, improving  livelihoods,
exclusively focused on agricultural znd. family farlr.nirs 0 '”Veslz In their managing  natural resources,
and rural development in developing > neSSes, link 1o malr ets _I_an.dprotecting the environment, and
countries. More than 60 NationalOYErcome poverty and vulnerability; aepjeyving sustainable development,
Committees in the five continents’ ©MOE incentives to family farmers i, particular in rural areas. This is a
have promoted the establishment OLO_ manage their land, -~ water,qrong signal that the international
National Committees to organise |od|ver5|t¥ and other. natural community recognizes the important
IYEF-2014 in each country so that ©SOUrCes ina more sustainable Waycontripution of family farmers to
more than 60 platforms of this types  Mobilization: world food security. It also maintains
have been Baliwada, H., 2018 25 set nderlying this were the huge rurgl lifestyle _ and contributes to
up to promote Family Farming in efforts coordinated by the World SO0 €conomic and environmental
their respective countries. These 6QRural Forum and supported by moreSustainability —of the rural ~ areas.
National Committees, focal pointsthan 360 orgasations research Famly. farms ha\{e an mher.ent
for awarenesbuilding in favour of centres, institutions etc. In over three“@Pacity  for — quick  production
family farming, bring together under increasing support the declarationtXPansion and key to  sustainable
the associations, NGOs, researclyas finally unanimously adopted byfood r.)roductl.on, |f given an
centres and other entities with thgnhe UN General Assembhjn itself a appropriate policy environment.

objective of planning goals and\ye|l-deserved recognition of the -
activities for the Year in each
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. . ., moving towards cities so by giving many ways to attract and retain
he India economy is mainly Lo - : : . o
. motivation and training to the youngyouth in agriculture, by identifying
dependent on aigulture and . S . .
- geneation and providing businesstheir reasons for drawback such as
the livelihood 54.6% of the : . . . . )
._ideas to the youth. This program waggiving no part in policy formation,

tota}l workforce .IS engaged. “run to generate interest in theLand & credit accessibility and
agricultural and allied sector acnvateagriculture sector mainly support from the pamés and
(Census 2011yiven the importance ' y

- the society. Also, he mentioned
of the agriculture sector,/” N\ Y

) The youth can be attracted about reasons for the success
Government of India has takep : . : o . .
several stens for its developmenht to and relined in farming only if it of youth, if considered for
i sustapinable @er 'FI)'he become economically rewarding involving in policy making by
. . . and intellectually satisfying. taking  their  collective
primary motive of Project feedbacks and facilitating
ARYA is to improve the rural M.S. Swaminathan )
: K / them with good
economy and attract India's
Communication reach,

youth to agricultureProject ARYA AARYADO a pi A%I \}ocacf) In9 jN Snfolks. Pointing
was implemented in 20186. The launched by ICAR, is finding out

Indian Council of Agricultural
Research is responsible  for
implementing project ARYA the
Krishi Vigyan Kendra of every
district will be responsible for
implementing Project ARYA in
different districts. Youth have an
important role play in bringing about
a meaningful and effective change in
Indian  agriculture. The age group
of 18 to 35 years is defed as youth.
The youth of this class are going
towards private  work  and
government jobs by not adopting
agricultural sector and leaving the
agricultural land of their village and

out the dfferences other nations
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have made to bring their youth into
agriculture such as, Philippines
institutionalizing, promoting and 3.
protecting the youth rights; Vietnam

- prioritizing the great respect for
farmers of their country; Taiwarby
supporting the young and
professional to take up agriculture;
Korea i reducing its interest in all
agriculture related finances
support youth to take up agriculture®
in their countries. He added that, key
role of India is to support youth in
agriculture by bringing @ changes @
such like these to the village level
will  help youth to take wup
agriculture.

Objective of ARYA Project:

1. To attract and empower the Youth@
in Rural Areas to take up various
Agriculture, allied and service @
sector enterprises for sustainable
income and gainful employment
in selected districts.

. To enable the Farm Youth to@
establish network groups to take
up resource and capita intensive

activities like processing, value @
addition and marketing.

To demonstrate functional linkage
with different institutons and
stakeholders for convergence of
opportunities  available
various schemes/program for @
sustainable development of youth

to Benefits of Project ARYA

It will generate aegular stream
of incomefor the youth in rural @
areas.

It will  provide employment
opportunitiesand absorb @
underemployed and unemployec
rural  youth in  secondary
agriculture and service related
activities in rural areas.

It will encourage the rural youth
to pursue farmings a profession.

It will help inagricultural
developmatand improve the
overall economic situation in @
rural areas.

It canreduce migration of youth
from rural areas if sufficient
employment opportunities are
available in the villages.

Number of youths orientedand entrepreneurial units established

No of youths

No. of youths established their

It can solve thdéood security
problemassociated with small
holdings andrising population in
the country.

under Facts about p roject ARYA

Project ARYA is operational
in 25 StateshroughKrishi Vikas
Kendras (KVKs)One district
from each states selected for the
project.

Technical partners for the project
includelCAR Institutes and
Agricultural Universities

200300 rural youths (in one
district)y are identified and
providedentrepreneurial and skill

development trainingo that they
can  set upnicro-enterprise
unitsin the areas like apiary,
mushroom, seed processing,
dairy, goaty, poultry, carp
hatchery, vermtcompost etc.

One or two enterprise units will
be set up arishi Vikas Kendras
(KVKSs) so that they can serve as
entrepreneurial training units for
farmers.

Oriented/Established

=5 N2 A S e oriented own entrepreneurial units (Col. 4/Col. 3)
1 Nursery Management 72 13 18%
2 Mushroom Production 847 291 34%
3 Poultry 792 280 35%
4 Lac Cultivation 230 100 43%
5 Pig Farming 387 91 31%
6 Bee keeping 406 82 20%
7 Fishery 80 80 100%
8 Goat Farming 221 69 31%
9 Broiler duck farming 55 46 83%
10 Value Addition 40 40 100%

There is a need of ARYA in ICAR

has initiated

ARYA sustaimble development of

rural

agriculture in India, for this urgent programme however more critical India.

need is realized to develop attractiveefforts are expected to attract youths
strategy and policy by governmenttowards agriculture as profession not
for attracting rural youths towardsonly to feed stomachs of largest
agriculture. population of world but also for the
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[ | for the following two years.
= Scientists are ow

proposing to send

TO MITIGATE CATASTROPHIC CLIMA aeroplanes and balloons to

the stratosphere to release

About Author other hand, SRM technologies,m?”ic_)ns of tonnes qf aerosols to
which are attractig the Mmimica smaller version of Mount
& £7? mostattention, aim to reduce the Pinatubo.
amount of solar radiatioreaching Several modelling  studies
Earth by reflecting sunlight back into Indicate that SAI might reduce some
Himansuman space, thereby reducing surfacOf the worst effects of climate
Ph.D. Research Scholar temperatures. Scientists areChange, sch as lowering warming
ﬁsbs?s?gmljpe:gfr;ggz proposing to do this by a variety ofand reducing the frequency of
Deptt. of Genetics& Plant Breeding techniques such as making cloudheatwaves and higintensity storms.
MPUAT, Udaipur brighter, thereby reflecting sunlight AlS0, the price is so affordable that a
like a mirror. Or by thinning/ few dozen countries can easily
K / removing the 0cideploy this technology unilaterally, 5 ¢
absorb solar radiations and warm th But there are risks.
ith recordbreaking  €arth. What are the dangers of their
heatwaves hitting many Cloud engineering is not .,

parts of the world over new. Countries have been seedin SAl 6s unintended
the last few months, scientific circlesclouds to force more rainfall for .o 4 include an adverse impact on
have been hotly debating whetheyears. China has been irepenting ainta) crop production and ocean
countries should prepare to deploy@n  extensive — cloud  seeding,jification. Largescale spraying of
geoengineeringechnologes to deal Programme, with plans to COVeryqeaqois into thatmosphere cod
with such climate emergencies.more than half of the country by 5,55 geplete the ozone layer
Should these technologies be2025. In India, cloud seeding haseniarging the ozone hole. Another
deployed by an intertianal body or been tried in states such as Tamp;, gy is thatwhen the aerosol
by individual countries? Nadu, Karnatakaand Maharashtra
Geoengineering is an umbrella ternduring droughts. _ will cause rapid warming, disrupting
for various experimental These  practices  haveyne \ater cycle and leading to
technologies designed to deliberatenencouraged scientists to propos . <ive biodiversity loss. Lastly, the
alter the clinate system to reduce thecloud engineering of the planet tCin,hacts will not be limited to
impacts of global warming. They arereduce  warming. — But  these o041 horders. Unilateral use of
slowly but steadily gaining saliencegeoengineering technologies  arga) ¢oyq lead to significat adverse
and broadly fall under two atan ideation stage; the one that hegtects in other countries, leading to
categories: Solar Radiation reached the experimentation stage qqicts. Because of these risks,
Modification (SRM) and Carbon Stratospherlc. Aerosol. .Injectlon there is massive opposition to
Dioxide Removal (CDR) (SAl). SAI aims to mimic large ,qyancing research on SAL. It is also
technologies. volcanic eruptions  that have ageareq that such research would

cooling effect on the globe. During move the focus away from cutting

large eruptions, millions of tonnes Ofemissions which is the best way to
As the name Suggests, CDR_SQIDTUL pirt'ilﬁs (called aterosolrs]) A'solve the climate crisis. None of this
Injected nto the upper atmoSPNere. a5 deterred countries from investing

's about removing carbon from theyhere they reflect back the incoming;, e research. Premier universities
atmosphere,  either by massivegg|ar radiations, thereby cooling the h as Cambrid dH dh
deployment of machines to extract - Such as L.ambridge and Rarvard have
ploy _ planet. For example, the eruption o, up specialised geoengineering
COz2 from the ar or by more naturalyiount Pinatubo in the Philippines in roearch centres, Research is also
methods ike planting trees. On €191 caused global cooling of 0.6°Cicying up in the global South. There
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injection is terminated abruptly this

How would these technolo -
gies cool t he planet?




SOLAR GEOENGINEERING

proposcd nethods to reflect more
light to reduce global warming

Fig:- Geoengineering technigs to lower down global temperatures.

are a few geoengineering modellin¢technologies have global make these choices within a decade
programmes in India as well. ramifications ad must be governed or two. Therefore, enough research
by an international rulesased must be done about the safety and

But a lot more research is
required to understand the regione
impacts of SAl |r.1 our part of the Conclu3|on_ . . " mechanism must be establighéo
world. In fact, Indiashould take the While geoengineering is .

C . _ ) . deter the unilateral deployment of
lead from the global South in highly risky, countries will deploy it . o
. L , _ these technologies, In the end, it is
developing scientific knowledge onif they fear largescale casualties or
_ e . L _ better to berepared for the
the subject. Similarly India will have economic disruptions due to extreme

, _ _ L <~ “consequences than to be blindsided
a major role in framing global climatic events. In fact, conS|derlngbya lack of knowledge
T Eart

system. effectiveness of these technologies.
Likewise, a global governance

governance around the use othe curret trajectory 0 hos
geoengineering technologies. Theswarming, countries will have to vy
\\ Au
( / . - ' gust, 2022/Page |59
4 (7)) Times of Agriculture
. - timesofagriculture.in

A Resonancein Agricultare




T — ——

- . — - o s > - >
K - - - . . - . _— K - R - -
T ~. = : R U AT e <
-+ e — A R S S B R red s - A o~
- - € = . T e A e -

INTEGRAFEDHORTICULTU |
FARMIN  rrcomtommonsion

About Author

Pond preparation

Remove aquatic weeds.
Compost and use them later as
manure for the pond. Remove all
AN existing fish stock from the pond by
" repeated netting and draining the
pond water. If it is not possible to

De;It.Ft)efs:;recnhsi(?r(l:rl]iodliz:ation, drain the pond, kill the fishesyb
ANDUAT, Kumarganj, Ayodhya adding to the water 15 kg bleaching
(U.P) powder and 15 kg urea (for 1000m

Akanksha Select ponds near to yourzonﬁé'd Blec;(:ehing d apowd:f;erm ayurzz
HESEETEASEND house. This helps in easy bp y

Dept. of Horticulture " application. Application of 250 kg

k SHUATS, PrayagrajU.P) / management of the pond and i ahua oil cake Basia latifolig) can
discouraging poachers. Check and

. : : also be done for the eradication of
repair the dikes and guard the inlet ish. Mix it thoraughly with the pond
ntegration of fruit and vegetable and outlets with meshed screens to ater and net all the fishes. Manure
farming on the  fishpond avoid escape of stocked fish an he pond with the compost (r.nade out
.embankment has been tested ientry of unwanted fish. The pond_Of aquatic weeds). Apply 500 kg
India, and has several advantages: should be deep enough so that IE)asaIIy' the rest (500 kg) may be
1 The farmer ger anltlonal retains more than 1 m water du.rmgapplied in two equal installments at 4
income from growing fruits and the dry period. Strengthen the OIII(esmonths interval but more frequent
vegetables on the pondand terrace them for planting crop

S :
_ . doses (e.g. fortnightly)are better.
fear}?ga”kmem that normally e and fruit plants. Stock the pond with fingerlings 7
W.

: days after poisoning as the toxicity

1 The nutrientich pond mud is Fish culture .
. | ey of bleaching powder lasts for
grsc?ss aZIir;?rzt;iZ:g; Iﬁ; ?::;)S\’:m i about 1 week. The recommended

_ rates (at stocking density of
organic manures. 600/1000 ) are: Some
alterations can be made on the
stocking density and species ratio
depending upon the pond
conditions and availability of fish
seed.

& £7

Anurag Shankar Singht

Establishment of the system
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Harvesting

The fish that attain
marketable size should be
harvested and the rest allowed 1.

growing
harvesting may be done -1@
months after stocking.

Horticulture

1

A

further. Final

The dikes are strengthened,
terraced, prepared and
fertilized by application of
pond silt.

Bananas, papayas,
pumpkins, gourds, spinach, 7
brinjals, tomatoes,
cucumbers and leafy
vegetables are grown on the
dikes. 9.
Inorganic fertilizer is also  10.
applied to the plants in 11.
addition to pond silt at 10
kglyear divided into
installments.

Water the crops with manure
pond water

Planting of papaya is done in
June/Jduly and banana in
October/November and
harvesting starts after 6 and 8
months  following  planting,
respectively. The farmer
consumes a portion of the

2.
3.
4.
5.
6.

A Resonancein Agricultare

Calendar of activities for
S. No.

‘);, Times of Aqriculture

fish -horticulture farming

inorganic  fertiliz

Month Activities
August Ppnd prepara_tlon . .
Dike preparation and planting of fruits and vegetable
Stocking of Fish
Septembe Application of inorganic fertilizers to plants
October Pest control if necessary
Novermber Har\{est!ng of vegetables,
application
December Harvesting of vegetables
Harvesting of vegetables
January .
Harvesting of papaya
Preparation of dike for second crop of vegetables
February Harvesting of papaya
Plantation of second crop of vegetables
Partial harvesting of fish
March )
Harvesting of Papaya & Banana
April Harvesting of Papaya & Banana
May Harvesting of vegetables
June Harvesting of vegetables
Final harvesting of seeds
July

harvested fruits and the rest are
sold in the market.

1 The vegetable rops are grown |

and harvested twice in a year
once during August/September!
and another in March/April. After
meeting the requirements of the
farm family, the vegetables are
sold. Below is a list of some crops

timesofagriculture.in

Harvesting of vegetables, Papaya & Banana

that can be grown on the pond
embankment:

Fruit plants:- Papaya, Banana,
Coconut etc.
Vegetable plants:
Cabbage, Tomato,
Pumpkin, Radish etc.

Brinjal,
Cucumber,

Yyy
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BLACK RICE

CULTIVATION IN INDIA

lack rice (also known as | t 6 s h i-axidants, espeaially i

purple rice) is a range of rice anthocyanin which is beneficial for \

varieties of theDryza sativa heart patients, diabetics patients and & £ 7
L. species some of which arehel ps br ai nbeneficiali vi ty. 't 6s
glutinous rice. Indonesian black ricefor skin and hair due to its Vitamin E Himanshu Tiwari*
and Thai Jasmine black rice are twaontent. It is also high in fibre, so it Ph'gé'?fi‘?:rfg‘focgo'ar
varieties. It is also known as purpledoes not spike blood sugar levels. Its SVPBA'T, Mgem (pr,)
rice, heaven rice, forbidden ec rich in iron, hence a good source for kash S .
( Ch? ne.se) : _ki.ngﬁs/egétar i ampedi al r iIC §_§§Reslégirhag¥&|ar
and prized rice. Black rice is a rare Deptt. ofAgronomy,
and ancient variety of rice that has GBPUAT, Pantnagar,
been growing in India for centuries.

\ Uttarakhand /
6s

the presence of antioxidants and
phenolic compounds, black rice has
- been increasing po
. world. It is also rich in beneficial

"~ amino acids such as lysine and
tryptophan, which possesses health
advantages. Phenolic donate free
radide hydrogen act as singlet
oxygen quenchers, protecting cell
constituents against oxidative
damage caused by free radical
molecules. Due to the presence of
anthocyanin, black rice is usually
consumed along with the bran and is
sold as unmilled rice.

|t i s primarily
northreast region (known as
ChakHao) and southern regio
(known as Kauni in Tamil). The
black rice becomes black in colo
due to presence of purple color ;
powerful pigment anthocyanin on ’
the outer covering of rice grain.
Anthocyanin components in black
rice are about 26.3 percent.
Anthocyanins are a type of flavonoid

pigment and a major source of Prospects of Black Rice in
antioxidant that protection against'ndia:

free radicals that cause cancer, Growing black rice, which
ageing and disease. Black ricghas its oigins in northeast India, is
contains 18 essential amino acidsPecoming increasingly popular in

mainly lysine and tryptophan. Black ©ther regions as well, among hes lack rice i
PR ; wof ar mer s, 't 6s WideI_J ﬁpagﬁNrp £ HC We s t
rice is a whole grain, super nutritious found it larger supermarkets around
type of rice that hakigher levels of Bengal, Odisha, Puducherry, Tam”the country at a very high market
protein, fibers, vitamins Bl & B2, Nadu and Jharkhand and Its aprice Due to its high nutritional
minerals such as iron. zinc.Popular food in Manipur. Because of '

: . o : value and market pricing, there are
; i 1mits superior nutritional quidy due to '
phosphorus, calcium and selenium!™ SUP a great prospects to promote the

.', ' A\ / ' August, 2022/Page [62
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cultivation of black rice in major
rice-growing states in the ozintry.
Many States Agricultural
Universities (SAUs) have begun
work to assess the performance of
black rice varieties grown in

Manipur and other of nortbastern Future perspectives

states with suitable productionq
technologies. Initiatives should be
taken to identify thepotential areas
of black rice cultivation and
adequate awareness about its
nutritional values and market price to
the farmers of that region to promot
black rice farming in the country.

Constraints in black rice
production:

I The utilization of black riceas a
product is still minimal in India. 1

M The bl ack riceobs
yet optimally utilized, which is
one of the inhibiting factors for its
low productivity.

9 It is less popular among farmersﬂ
due to its inherent unfavorable
traits, such as low yieldhighly
photo insensitive, a prolonged
vegetative phase, and tall stature
that causes its loading which are
the major reason for its nen

A Resonancein Agricultare
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9 Lower productivity and higher

eﬂ Introducing special

adoption among farmers. improved grain quality, yield
potential and antioxidant
properties.

prices are the reason behind in
accessibility of nutrient enriched § Black rice productivity needs to

black rice by common people. be increased to compensate its
long harvest time. As a result, it is

~necessary to develop varieties that
More research needs to be done in -5 give early and higher yield.

black rice to ensure sustainability
by preserving the local black rice
species and can improving
desirable traits in best rice
varieties.

Conclusion:

Black rice is a higher
nutritious rice species i.e.Qryza
sativa which is black in colour,
) glutinous, nutty in flavored, high
_ 4 rice .(black levels of nutrients. It has recently
rice, red rice etc.) as main CroPyeen referred to as a "Super Food”,
and raising awareness among thgich it truly deserves. Super Foods
people o can eradicate  theype fo0q that prode a wide range of
malnutrition to some extent. health benefits in addition to their
To developed varieties with inherent calorie and nutritive value.
desirg Iee N ta roap?mich a gnd I?]r%n}oting black rice cultivation and
ng)rketlng traits can increase itsits consumption will improve the
wide adoption for cultivation in nutritional status of poor farming
different regionsn India. communities. The black rice fetches

To produce superior varieties,Ngher price rangingrom $150 to

improvement of phenotype and$200 per Kg in the local market due

genotype is necessary. to its nutrition value.

The I ndian black rice,$Chakhaoo
is drought tolerant and insect pest

resistance. Hence, it can be used

to developed rice lines with
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NORMALIZED DIFFERENGE VEGETATION INDEX

IN CROP HEMONITORING

/ \ Visible | Near Infrared | Middle Infrared
& £ ’) Chlorophyll  Cell Structure Water Water
: < ¢ > € ; —
Tamilmounika R. /6;;5\/
Ph.D. Scholar 60 | f R Walnut tree canopy
Deptt. ofRemote Sensing & GIS . ‘ — \
TNAU, Coimbatore 3 Fir tree
Senthamil E o
Ph.D. Scholar e 40T S
Deptt. ofAgronomy, ©
University of Agricultural o o
Sciences, Dharwad 2 " Dry, yellowed
b 20 f/ g
AN
lants absorbs solar radiation in 0 - - 4 - 4 ‘ - - . 4

the range of 0.4 0.7 >m in 04 06 08 10 12 14 16 18 20 22 24

electromagnetic  spectrum. Wavelength (micrometers)
This range of wavelength is involved
in the process of photosynthesis, and
it is known as Photosynthetically tomato
Active  Radiation (PAR). As sorghum
chlorophyll absorbs radiation in the
region of Bl ue (
(0. 67 € m) cts ann greenr ¢
region, the healthy vegetation
appears green in colour. If a plant is
under stress it affects normal growth
and productivity, hence it decreases
the chlorophyll production. This
results in less absorption by
chlorophyll in the blue and red : : : 20
regon. The crop canopy reflects

more in NIR region (0.1 1.3 >m) N N
than green. About 40 to 50 per centtiongly at these wavelengthsindices indicate the amount of

of the incident energy is reerC,[ed’Accordineg, wavebngths in these chlorophyll content in the plants.
and its reflectance is varied based oﬁpectral regions are referred to a$pectral reflectance of a crop also
leaf cellular structure. As  this Water absorption bands. depends on their health, phenology
and crop stage. Vegetation indices
act as a valuable tool in crop
monitoring, biomass stimation and
yield forecasting.

Reflectance (%)

Wavelength (um)

structure is highly variable betweenspectral indices:

plants speies, reflectance in this Spectral vegetation indices
range helps to discriminate betweeryre the representative f
species, even if they look same irphotosynthetic activity and quantity
entire visible wavelengthDips in  of biomass in the crop canopy. Based Several vegetation indices
reflectance occur at 1.4, 1.9 and 2.5n the visible and neamfrared such as Soil Adjusted Vegetation
>m because water in the leaf absorbgeflectance, computed vegetatiorindex, Transformed Soil Adjusted

A Resonancein Agriculture
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Plant absorption and reflectance in
various spectrum:

NDVI 2020

Wavelength Spectral Absorption and
(>m) Region reflectance by plant

0.77 1.3 Near A greater reflectior
Infrared bands of chlorophyll.
0.621 0.7 Red A greater absorptiol
bands of chlorophyll.
0.5171 0.62 Orange, Low photosynthetic
yellow - activity.
green

0.381 0.51 Purple, blue The most energeti
and green  and strongbsorption

by chlorophyll.
<0.38 Ultraviolet  Germicides effects
NDVI
Vegetation Index, Modified Soil _ 0 T oanesy
Adjusted  Vegetation Index, formulating  a aen e -

Difference Vegetation Index, Greennormalized
Normalized Difference Vegetation difference
Index, Chlorophyll Index Green, spectralindex.
Chlorophyll  vegetation  index, NDVI  is
Enhanced Vegetation Index, Leaf,[he most widely usedin the containing. a dense ”vegetation
Chlorophyll Index, Leaf Water estimation of vegetation greennes€anOPy will ten_d to positive values
Content Index, Lanq Surfaf:e Water, 4 potential yield. NDVI represents(_o'3 to 0:8) while clouds gnd snow
Index and Normalized Difference lant  photosynthetic capacity,f'elds_ will be characterl.zed by
Water Index are used for crop healtqefﬁciency and vegetation vigour negative values. Water bodies have a

monitoring, crop inventory and \Hy is the normalized difference 0W reflectance in both spectral

Fig 1. NDVI of Cauvery delta zone in Tamil Nadu

productivity estimation. bet ween the refl Qa@qs éeﬁug.ir‘l_‘g ini very Ic!?whpgsitiveNI

Normalized Difference Vege - (0.78510.899>m) and } IR eQ ©yep Slghlly negative NDVI

tation Index: 0.68 >m) region, and the Valuesvalues. Soils exhibit a nearfrared
Normalized Difference range from-1 to +1. Higher values spectral reflectance somewhat larger

than red, and has positive NDVI

i indicate  vigorous and health
Vegetation Index (NDVI) has been g yvalues (0110 0.2).

the  representative  of  plantvegetation cover.

photosynthetic capacity and M) 2m AA Conclusion

efficiency. NDVI is an effective tool - $ 6 ) w) Zne A A Surface reflectance deei
for crop monitoring and crop yield from satellite datasets are helpful in
base on which yields of many crops During the vegetative phasethe estimation of NDVI. Based on

are estimated. Rouset al. (1974) to reproductive phase, NDvIthe NDVI values crop health,
reported the earliest use of NDVI injncreases to a maximum value, an@oWth, development and yield can
the Great Plains. However, Kriegleronce the crop attains its toaity, it P monitored.
et al. (1969) preceded them instarts to declineThe mathematical

definition of NDVI of an area

* kkk
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BENEFITS AND RISKS OF Dol

It mighttake one to several days
for the translaminar movement

( ST R O B I L U R Lm G I C I D E to become f:OTaneter .effective.

Azoxystrobin is a fungicide that

works both translaminar and
section.) These natural fungicidessystemically (in the plant's vascular
were cosidered to support the system, or "plumbing"). Kresoxim
fungus in defending itself againstmethyl and trifloxystrobin are
bacteria found in rotting wood. fungicides that travel translaminar
These chemicals represent a lowebut not systemically. Fungicides like
risk to human health and/or thekresoxim methyl andrifloxystrobin
ecosystem than other pesticides oare referred to as "mesostemics,"

& £?

Shubham Mishra
Ph.D. Scholar
Department oPlantPathology
JNKVV Jabalpur, MP

the market at the time of their"quasisystemics,” or  "surface
commercial release. systemics" since they are not
he Qol family of fungicides genuine systemics but redistribute
includes several of the mostMode of Actio n- through these other methods.

recent and significant disease Translaminar movement is Curative disease control is concerned
control compounds. The earliests€en in all Qol fungicides (which with the dynamics of translaminar
fungicides in this class, includingmeans "across the lamina®, or leamigratim. Because they  all

blade).  The successfully destroy germinating
Commercially available  chemicals - majority of the spores, Qol fungicides are good as
_ : : active preventative fungicides.
Chemical trade name ChemlcaI'Actlve component  in
Ingredient these Risk of resistance -

1 _ ReasonE 5( Fenamidone fungicides s Fungicide resistance can be
2 Di sarmkE 480 Fluoxastrobin first kept on or classified into two categories:
480SC inside the quantitative and qualitative.
Abound F 2. A waxy cuticle of Resistant strains are less sysitde
3 AmistarE, HelAzoxystrobinE, plant surfaces to the fungicide than the wild type
Qua dAf i s E when they are Wwith quantitative resistance, but they
4 Sow ankE 5 0W Kresoxm methyl sprayed. Some can still be managed with greater
CabrioE 2 of the active rates and/or more frequent
5 Headl i neE 2 .Pyraclostrobin substances administrations  (within  labeled
Il nsigni aE "leaks" into the limits, of course). Strains resistant to
CompassE 5 plant cells DMI (demethylationinhibitor)
6 FIint E 50WG, Trifloxystrobin under the fungicides such as propiconazole or
500SC surface. The triadimefon, are an excellent
active example of this sort of resistance.

one called Strobilurus tenacellys component in Resistance to benzimidazole
were derived from woodotting fungicides with a waxy cuticle fungicides  like — benomyl  or

mushroom fungus. This chemicalaffinity (such as trifloxystrobin and thiophanate methyl is an excellent
family of fungicides was given the kresoxim methyl) that "leaks" example of this form of resistance.
n a metrobilurind af t er  tthioeigh the lamiraequickly rebinds Natural occurrences of resistance to
of the first components of this classto the cuticle on the far side of theQol fungicides show that the

(These fungicides were moreleaf blade. Even if only one leaf majority of control failures are due

correctly known as Qol fungicides, surface was treated, the fungicidgo qualitative resistance, but that
as detailed in the fungicide resistancéan be present on both leaf surfaces.

1( );. Times of Aariculture
hY 7 ‘
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guantitative resistance to several Qotesistance is limited to a singled When Qol fungicides are used

fungicides has also been seen. chemical family. As a result, with other fungicides, the
selection pressure for resistance is
reduced.

i In terms of fungicide resistance,
the best time to employQol
fungicides is during the early
phases of disease development.

Effects on Plant Health -

Mobility of Trifloxystrobin
x Enhancement of Growth

€D surface redistribution

Trifloxystrobin is redistributed locally on Several Qol fu ngicides have
the surface of the turfgrass plant. been shown to promote plant
2 Penetration of waxy cuticle . .

Trifloxystrobin has a high affinity with growth In some Species. For

the plant surface and is absorbed by the .

waxy layers of the plant. example, kresoxim methyl has
© Transiaminar activity been demonstrated to altereth

Trifloxystrobin penetrates plant tissue

using translaminar activity but there is hormonal balance Of Wheat’

little or no transport within the i H H H 1

NS sty oF T P resulting in higher grain yields
© oror it o due to delayed leaf senescence

Trifloxystrobin redistributes on the plant and Wate{sa\/ing benefits.

surface and adjacent blades by limited o ) i

vapor movement and reabsorption. x  Phytotoxicity- The likelihood

that tank mixes of Qol
fungicides with ingredients that
solubilize the cuticleils,

surfactants, and some liquid

The fungus recognizes them all agifferent fungicides not in the Qol
the same active componentfamily can be used to manage Qol
biochemically. When a fungus resistant subpopulations.

becomes resistant to one fungicide in

a chemical family, it typically Guidelines for Reducing the insecticide  formulationsould
becomes resistant to all of theRisk of resistance - raise their phytotoxicity potential
fungicides in that fam"y Cross U Limit the number Ofapplications is known as phytOtOXIClty risk.

resistance is the term for this. Fungal ©0f Qol fungicides

strains resistant to Qol fungicidesU Limit the number of consecutive
frequently show croseesistance to  applications of a @ fungicide
other Qol fungicides. Cross

*kkk
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Indian economy has resulted
in a severe agrarian crisis, FAHMI“E ( Z BNI Raitha Sangha (KRRS),

rendering  smalscale  farming .
, o a member of La Via
unprofitable. For peasants, privatised Campesina (LVC). He

§eeds, _mputs, and markets are said that the rising expense of
inaccessible and expensive. Because About Author these external inputs was a leading

.Of high ~ production costs, hlg.h P source of farmer indebtedness and
interest rates on credit, uncertain [IANE S - : :
suicide, while the impact of

market rices for commodities . .
. P , ’ chemicals on the environment and
rising expenses of fossil fubksed Devesh yaday long-term fertility was disastrous

inputs, and private seeds, Indian Deptt. of GPB . .

: . . CSAUAT, Kanpur The cost of production might be cut
farmers are increasingly trapped in a and farming could be turned into a
debt trap. In India, debt is an issue Syed Kulsoom Fatima Jafri

. "zero budget" exercise, breaking the
for farmers of all sizes. In such Deptt. of GPB deb le f Il f
ANDUAT, Kumarganj, Ayodhya ebt cycle for many small farmers.

circumstanceszero budget' farming k / Addressing thanited

has the potential to eliminate reliance Nations conference on desertification
on loans and substantially reducemethods such as the adoption of highcoRr14), IndianPM told the global

production expenses, effectivelyyiem”ng variety seeds and use o
breaking the debt cycle for desperatichemical based  fertilisers andZeroBudget Natural Farming
farmers. The term ‘budget’ refers 10 pegiicides, who put together theizeNF). ZBNF was also highlighted
credit and expenses, hence a 'ZeIzNF  practices, and the  statein pudget 2019n the bid to double

Budget' signifie that no credit is faymers association Karnataka Rajy&armer's income by 2022.
used and no money is spent — ——

on urchased inputs; ; »
‘ P o P ori Karnataka and 3 Thus, Zero
Natural farming' refers to _ tes in south India 5, - budaet natural farmin
farming that is done in , of Subhash Palekar < oucg . g
. . nd farmer associations is a unique model
harmony with nature and )
relying on Agre

without the use of & ) ‘
chemicals ecology which aims
' Privatized atchemicalfree
zero sudget WHAT Gl agriculturedrawing

fcommunity that India ifocusing on

Natural Farming (ZBNF) IS iberaization LED TO mmge from traditional Indian
a set of farming methody of the Indian oractices. The main
and ~also a grassrtm i ZERD objective of ZBNF is

peasant movement, whic o
has spread to differen to minimise thecost of
states in India. It has BUDGET production to nearly

zeroand output to be

achieved wide success i High cost &
southern India. especiall interest rates, at least equal to the
'SP volatile prices  traditional farming of

h hern Indian . b of .
the southe dian state @ X crops old India i.e. Pragreen

Karnataka where it wag Farmers get . .

first evolved. The i trapped invicious re.voILtlon. period. In

movement in  Karnatak cycle of debt this practice there will

state was born out OfEEEEEEi be no requirements of
) end a reliance ) expensive inputs such

collaboration between Mr [RESEE_——" - as fertilisers ticid

Subhash Palekar in theEEEESEINEY : + PESHEIES

mid-1990s as an alternativkbem ut icals) ut using and intensive

_ costs lit, and w It Spe ‘ irrigation.
to the Green Revolutio ;s noney on purchased inputs
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Four principles of ZBNF A It is a zerecost environment A The price deficiency payment
There are four basic principles of friendly farming method since system for selected crops must

ZBNF which must have been no chemtal is used in it while, be implemented.

followed during this method. chemicalintensive farming is A Theminimum support

A Jeevamrutha It is a mixture of resulting in soil and prices(MSP) must have fixed
cow dung, cow urine, jaggery, environmental degradation. in consonance with the cost of
pulse flour, water and soil andA The ZBNF method cultivation.
this mixture is applied in the increasesoil aerationminimal A The minimum export price for
field. watering, intercropping, bunds  agricultural commodities

A Bijamrita: A composition of and topsoil mulchingwhile; it shouldbe abolished.
neem leaves and pulp, tobacco discourages the extensive AThe | egi sl ation ol
and green chillies, which is irrigation anddeep ploughing. at MSPO6 should be
prepared for management ofA It is suitable for all crops of
insect andpests. Seed treatment different agreclimatic zones. Government initiatives
can be done with this mixture. The government of India is

A Acchadana(Mulching): It is Issues Related to ZBNF: promoting the organic farming

used to protect the topsoil duringA In some states like Sikkim through  two  schemes viz.
cultivation and it saves the topsoil ~ (India’'s  first organic state), paramparagat Krishi Vikas Yojana

from tilling. adecline in yield comparison to  (PKVY) since 201516 and
A Whapasa It is the conditon  normal practices is reported. Rashtriya Krishi Vikas Yojana
where air molecules and waterA Many farmers haveeverted to  (RKvY). The objective  of
molecules both are presenttime conventional farmingfter  paramparagat Krishi Vikas Yojana
soil. Thus, providing water to  seeing their ZBNF returns drop (pKvY) is to produce agricultural
maintain the required moistugsr after a few years. products free from chemicals and
balance is necessary. A No conclusive evidences have pesticides residues by adopting €co
been reported for preserving the friendly, low- cost technologies.
Benefits of ZBNF: soil fertlllty by ZBNF and its Under this Scheme’ Organic farming,
A The rising cost of external role in boosting productivity organic food is promoted while, use
inputs i.e. chemical based and farmer so i ngf@HBRIcal fertilizers and pesticides

fertilizers and pesticides, which A For the Jeevamrutha, an jg discouraged. As per the RKVY
is the main reason behind the  essential onstituent of ZBNF, scheme, organic farming or natural
indebtedness and suicide among an Indian breed cow is farming model components are

farmers can be controlled and  neededvhose numbers  promoted by the resgtive State
minimised.According to aredeclining at a very fast pace. |evel Sanctioning = Committee
theNational Sample Survey (SLSC). Citing the positives of
Office (NSSO)ata,almost ~ Way Forward ZBNF, in June 2018\ndhra

70% of agricultur alherg are seweaidh PIYUEIp desholled out an ambitious plan
expenditure is more than their marketing issues which need to bg, paocomdirst Indian state to

income. resolved first before expecting theperform 100% natural farming by
A As we know that in ZBNF there targets of ZBNF. Some of them aréygo,  However, scientists  from
is no need to spend money or discussedelow: the National Academy of

take loans for external inputs A The  agricultural — market  Aqicyiural Sciencebiad suggested
thUS, the cost of production is infrastructure needs to be that there is no need for the
reduced which makiarming a strengthened. government to promote ZBNF till its
Nnzero budget 0 e'éxT@Q erpcyrgment W‘Fh@n'sr@i Sproper scientific approval.

a result wouldbreak the debt  for all type of crops to all states

Cyc|ef0r many small farmers will have to be expended. Fokkk
and help to increase their
income.
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_— S - . in the world, mainly because
PQ] EN I I_A ML traditional medicines based on sound

ancient system of medicine are still
prevalent in the countryMarket
value of medicinal plants in India
according to estimate in 2016 was 72
billion USD and by 2050 this is

TUR!SM BREPE N
a ]| 0 ]NI“UII‘I
estimated to reached about USD 5

tea and soaps, cooking herbalryilion.
dishes as well as education and

interpretation centre that feature i o
segments include the special interest

local herbs mdicinal and health q h h
values. Through Herbal tourism, 9r°“p and researchers who are

farms can also preserve their Ianolcmterested to explore and learn about

and the state can help develo;herbal plants and tourists who are

. . . king for relaxation and an
business enterprises around it foo€EKINg for rela ation and an escape

the betterment of the area and thn]:rom busy work life or urban cities.

public. Naturebased  tourism Herbal tourism is not only a tourist

activities respond to people's desir@ttraCt'on’ but it also generates a

to participate in tours with different .range of economic opportunities,

aims such as relaxation, discovery'r_'Come ar\d employment at the rural
ourism isa social. cultural learning and escaping to nature, angsllte. Key |s.sues and challgnges faced
and economic phenomenongeting away from the routne of |- (EEARMS A R BT
which entails the movement €veryday life. Herbal tourism has ' '

. and climate changes. Hence, support
i remarkable potential for employment '
of people to countries or places P POy from local government agencies and

i i i generation, conservation of valuable _ _ _ _
outside their usual environment for a tourism promotion board is crucial

personal or business/ professionamedcinal plants and preservation of.

o - . in ensiring sustainability of herbal
purposeHerbal tourism is a form of traditional  medicine  practices. ' o J Y
tourism that connects tourists withDemand of plant based medicine '

herbal plants. This a new concepincreasing every year in worldwide. importance of Herbal tourism
which is very much helpful for The growing demand for medicinalq At present man works very hard

Dinesh Raf
Assistant Professor
Department oPlant Pathology
RPCAU, Pusa
Manoj Kumar
Senior Technical Officer
Dept. of Seed Science & Technolog
TCA, Dholi
RK Ranjan
Assistant Professor
Department oPlant Pathology
RPCAU, Pusa

The potential main market

enhancing the income to farmers andlants is met partially by over

people  associated  with  theeXploitation of forest resources and
agribusiness. Not only is it anpartially by adulterapn. Over
Opportunity for agricu|ture eXpIOitation results in the extinction

businesses to expand their reach arff some important species and
revenue, but it also allows rfalirect
marketing to customers and theecosystem.

general public. By providing tours, There are various estimates

experlences, and education aroungnd guesstimates of the total number
agrlculture, fa_rms gan create a morey plant species in medicinal use in
direct connection with people. India. More than 7000 plants species
Herbal tourism has beenhave known used as medicinal plantgl
important in  education  which Out of 1700018000 flowering plants
provides an avenue of formation species in India. About 22% of the
for tourists to understand the landproduction  sourced  through
crops, medicinal plants and wherecultivation. The annual per capita

their food comes from. etbal consumption of drugs in the country
garden Walk, making herbal drink' is around US$ 3, which is the lowest

| \\ ’ ’
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causes serious damage to the forest

to earn money and want to rest
far away from crowded hotels
and popular holiday resorts. The
need for silence is often
associated with coming back to
nature admiring its beauty and
harmony as well as discovering
its enormous role it has in human
life, it implies the creation of an
extensive agri
andecotourisnoffer.

Herbal tourism can be conducted
at agri and ecotourism farms,

educational farms, opedir
museums and  educational
centres.

Classes can be held in the form
of workshops, presentations,
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field trips and workshops with

use of herbs and cosmetic
workshops. q
9 Herbal tourism is the possibility
of using herbal products to
improve health and beauty av t §
recover.
1 Herbs are widely used in food

preparation, and branded
product. Example: herbal q
tinctures, teas, spice mixes,
cosmetics.

Benefits of herbal tourism
9 Herbal tourism will create various
types of job in rural area.

income for farmers, improving
their living standards.

9 Helps in making the tourists or
visitors aware of the lifestyle of
the rural people and gain insight
into the locally produced
agricultural goods.

9 The spirit of starting a business
will be generated in therural
youth of the villagers 4]

1 Generating employment
opportunities will strengthen the
rural economy.

9 Locally produced agricultural
goods and services can bdl
promoted.

9 Provides opportunities to the
communities to enhance their
local tax bases.

9 Traditional knowledge and
wisdom of India can be preserved
and promoted.

1 An improvement would be there, U
in terms of protection and
aesthetic value, in the sites which
are supposed to serve as
agritourism areas for attracting
the tourists.

A Resonancein Agriculture

Tourism sector can be U
strenghened in the rural areas.

It will provide an opportunity for
the flow of nonlocal currency in U
the rural economy.

It will provide a firsthand
experience about the various
farming activities carried on the
farm.

It will also provide an opportunity u
to thevisitors to interact directly
with the nature and know about

Industry estimates put the market

for herbal products at Rs 50,000
crore, growing at 10% annually,
Patanjali 6s hel pi
enhancing their income through
cultivating medicinal herbs on
40,000 acreor,
and chirayata are on top of his
list of best earners.

Dabur developinddio-Resources
of medicinal plants and working
with 2,400 farmer families and

Ku

Scope of Herbal tourism in
1 Acts as a secondary source o0fndia

( N ,
a (A Y Times of Agriculture

cultivating more than 5,000
acres across 19 states.
Himalaya Drug  Company
promoting  medicinal  plant
cultivation and working with
over 1000 farmers families.

the importance of the
environment in which they are
living. u

Herbal tourism is a low cost
business limited to urban and
elite people, constituting only a
small portion of the population.
However tourism has the

Keeping the above facts we
can say that Herbal tourism has very
much potential in India and

potential to widen the tourist generates wide range of economic

base due to its cosffectiveness opp?rtunltles, n;cqme Th an:
as  the cost of food, employment at rural site. us, the

accommodation. time has c?n:léo:]the pollcr)]fmakers -~
Herbal tourism provides scope tot(:c s:cc;)esls u y- arnesz the potenrfla
satisfy the curiosity about the ©' Herbal tourism to boost up the

farming community as it centres :"al ecopomyi.k of the h nation.
on thelifestyle of rural people, owever, just like any other new

their tradition and culture. cgr;]cept, klje;lrbal toun;m 'S glso not
Human life has become veryW't out challenges, the major ones

busy these days, that all th e)}ljemg II.ack of proper ;:rledflt(am]lltles,
want is an escape from sychlower literacy rate and lack of proper

routine and finding solace to market orientation on the part of the
make life more peaceful. Being farmers, lack of awareness about the
closer to the nature, peace an&ongept, fragmented and small land
tranquillity are two in-built holdings and I.agl.< 9f Government
factors in Herbal tourism. support. Thus, initiatives on the part

Due to urbanization, rural peopleOf the_ Govzrnmelzt alﬁngwnh |
are migrating to urban areas jpPromoting and making the people

search of jobs. Thus cities and"’“/\'a(;e a]EJOlrJ]'[ th;]s new coEcept are t:e
growing at the cost of villages heed of the hour to harness the

and yester day6i§nmeqls?qotfengadltga\tli§sini&r e
todayos urbanites. Byl;/f deep

down in their hearts, lies love
and respect for their villages.
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STRENGTHENING FAFR

THROUGH BACKWARD AND FORWARD
INTEGRATION IN DAIRY COOPERATIVES

contributes4.11% farmers, for whom animal ownership
GDPand 25.6% of total ensures critical livelihood,
& £ ? Agriculture GDP. sustainable farming, and economic
stability. Dairying in the recent
decades has been considered a vital

Inayathaider A. Momin * Dairying in India

Smruti Smita Mahopatra Thelndian  dairy sector .,mponent in the diversification of

Research Fellow plays a very important role in the ;
Verghese Kurien Centre of Excellence Indian  economy It is an Indla_n é_gncu“ure’ _Where Cr‘?p
Institute of Rural Management _ ' farming is beset with stagnating
Anand. Gujarat undeniable fact that the role andgrowth and low absorption of

contribution of dairy professionals unskilled agricultural laborers. In
in the growth and development of g e {4 alleviate the problem of
the Indian dairy sector are enormousunemployment/undemmployment
The agriculture is seasonal but th P : "
he majority of the population 9 ®nd to maintain domestic tranquility,

in India lives in villages ;jhalrylng provides all season work 0y e rsification of crop productio
: : . the people who are engaged in dairYin, noncrop enterprises like dairy
where agriculture is the main related activities.
economic activity. Besides CroPincome and keeps them employed
farming, the domestication  of throughout the year. Dairying in Role of Dairy cooperatives in
animals h?‘S been an integral pgrt Ofndia is an occupation of small India
.the farmlng system from. UMe farmers. Over 6 percent of close to Today 1.90 lakhs dairy
|mm§morlal. I_t_ IS a cen.turlesld 11 million farmer members in aboutcooperative societiesare present
tradition for mlll!ons of Indian rural 1,00,000 village milk cooperatives across India. They are under 27 state
households. M'”F has .the hIgheStaII over the country are small, federations in India, with 223
value in the Indian agriculture "_’mdmarginal, and even landlessdistrictlevel u n i oha@ngl72.63
food sector, more than th('_:' Comb'_neq)roducers. Dairying has providedl akh Dairy far mers
valug of wheat and _”Ce' Milk livelihoods to millions of the poor in co-operatives collect an average of
contrlbgtes close to ortaird of the country. It is the sole saxe of 2.76 lakhs liters of milk per day.
gross income of rural households; ejingod bringing cash into their Fresh liquid milk, packed and
Dal.ry IS an_ Impaant sulssec.tor of hands, twice a day every day of thebranded product marketed in major
Indian - agriculture, accounting for year. Livestock, therefore, plays ancities and towns in India by these-co
nearly 1_7% of the val_ue of _Ol_JFpUtextremer critical role in supporting operatives. The annual salgirnover
from ggrlculture and allied activities. 5 sustaining the livelihoods of aexceeds Rs. 4661 crores in 2021.
Palrylng has emerggd aS  @Marge number of poor. Livestock isMost of the dairy cepperatives in
Important souree of income "’_‘ndoften the only livelihood option India are based on the principle of
employmentln rural areas, eSpe_C'a"yavaiIabIe to the landless. maximization of farmer profit and
for marglnal and small farmermd|a. Dairying is an important part productivity through cooperative
continues to be the largest mIII(of the Indian agricultural economy. effort. The Anand Pattern of

pr.oducer in the world §|nce 1998It provides nutrition, drafts animal cooperatives is an integrated
with an annual production of 198

It gives stéadya ming is of vital importance.

o i power, organic manure, cooperative strcture that procures,
million tons recordtjd N 20120.  gypplementary employment, castprocesses, and markets produce.
Which is around 20% of the world. income, and a 'cushion’ for 'droughtSupported by professional

The livestock sector proofing' in India. Tl sector management, producers decide their

involves millions of resourepoor own business policies, adopt modern

\\ ' ‘
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production and marketing farmers, enables  cosffective activities that are ahead of its market
techniques, and receive services thatelivery of extension services, andvalue chain, such as direct
individually they can neither afford empowers the members to influencalistribution or supply of the
nor manage. the policies that affect theror gani zati onds prc
Dairy development in livelihoods. Dairy cooperatives helpintegrationis carried out to move up
India has been acclaimed as one db overcome the constraints imposedhe supply chain. A  dairy
the most successful developmenby the small size of individual farms, cooperative uses farward
programs in the world. The €o members of Dairy cooperatives canintegration strategfor lowering
operatives were conceived as thdeverage cdéctive strength and manufacturing costs and increasing
main vehicle for implementing dairy bargaining power to access financiakfficiency by acquiring suppliers,
development programmes in India.and norfinancial inputs, services, thereby replacing thirgarty
Much of tet s uccess o &and tappmprigieWtechnolmgies, thechannels and consolidating activities.
Revolutiond in | lealds to airesluctiart in trangactionByd eliniinating intermediaries, the
the cooperative framework of thecosts, tap higivalue markets and cooperatives gain ownership of the
dairy development strategies. Theenter into partnerships with privatedistribution operations and get more
network of dairy ceoperatives entities on more eqigble terms. control ower the product flow. This
expanded considerably, especially _ way, forward integration
after the launch of Operation FIoodBaCkW&erI , Integranon meaninghas a lot of variety attached
in 1970. The functioningfahe dairy through Dairy Coo.peratlve.s i to it. There arevarious valueadded
co-operatives is based on collective Backward integration IS a poqucts of milk directly sold
action, which is supposed to beProcess in which a supply of raWirqugh their own  marketing
inclusive and participatory. It is Materials is needed in the productionnannels by dairy cooperatives.
assumed for assi9dtlinHishgdy PP4uG: 5 Paie grib farmer organizations such as

engagement in  milk markets, COOPeratives  pursue  backward, gheratives are  expected  to

contribute to improvement in INtégration with the exmation that onpance incomes, reduce costs of
input purchase along  with

production and productivity, and the Process will result in cost
finally enhane t he f ar m&aR95 INCIERsgdmgvenues, and,nqaction costs, create
and welfare. The major problem withiMProved  efficiency in the o044 nities for involvement in

small and marginal dairy farmers igProduction process. Major activities, 51,6 addition, enhance bargaining
that these farmers do not involve indoNe by dairy  cooperatives ,,yer and provide access to formal

activities beyond production such adncludes credit.

processing, value addition, and' Cattle feed supply |

marketing of products by I Vaccination. Conclusion

themselves. Due to these issuedl Breed improvement programmers The AnandPattern succeeds

¢ because it involves people in their
own development through €o
operatives where professionals are
accountable to leaders elected by
producers. The institutional
infrastructuré village co
operatives, dairy, and cattle feed
plants, and stateand national
marketin@ is owned and controlled
by farmers. The model is most
tFor\/\/ard Integration through successful in Gujarat, but there is a
Dairy Cooperativ  es need to strengthen in other state. Any
a form of collective shown focus on

farmers are exploited by thef Subsides for the purchase o
intermediaries and have fewer shares animals

in  consumer  prices. Dairy 1 Atomization in production
cooperatives are collectivization off Shed constructian

producers, especially low and{ Veterinary healthcare services
marginal farmers, into a producery Livestock insurance
organization and came out as one of Artificial insemination

address these challenges of the Financial and technical advice
agriculture  sector. A dairy

cooperative gives a robus
framework for small producers to

organize themselves for effective Forward integratios , .
linkage with markets. It gives Strategy in which an organizationPackward and forward integration.

bargaining power to the smallowns and manages commercia_so the farmeros '
increasey
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THURPU
CATTLE

& £ 2

K. Narmada*
P.G. Scholar
B. Rajith Reddy*
Ph.D. Scholar
Deptt. of Animal Genetic& Breeding,
C.V.Sc, PVNRTVU, Rajendranagar,
Hyderabad

Telangana youngest state of
the country, does not have
any registered cattle breeds of
its own. Nevertheless, the state is
rich in both indigenous domestic 5 g
livestock and agrtiodiversity. In Poda thurpu male
this background, the livestock nodeMahbubnagar district of Telanganégreed characterization:
of Watershed Support Services an State.
Activity Network (WASSAN), under The NABGR, under Indian \yestern parts dfelanganaa state in
Revitalizing Rainfed =~ Agriculture Council for Agricultural Research <o thern part of India. It is
(RRA) programme have initiated (ICAR), is the nodal agency for commonly known as Thurpu Edlu.
field surveys to identify any yet registering the newhdentified | ocal communities call it as Poda
undefined livestock populations ingermplasm of livestock and poultry Edlu (Poda locally means
the state for further systemicin India. The newlyidentified spotted/speckles/blotches), the cattle
characterization and registration. Thipreeds are approved by the Breeﬁsua”y have brown spots on its skin.
present project was fded by the Registration Committee (BRC), Tpe breeding area of this breed is in
Telangana State Biodiversity Boarcheaded by Deputy Director Genera[NagarkurnooI district of Telangana,
and the Global Environment Facility (Animal Sdences), ICAR. The manly bred inside Nallamalla forest
(GEF). One such population that ha BRC, at its meeting held on 20200f Amrabad and the adjoining areas,
been identified was PodaThurptJanuary 24 in New Delhi, approvedincluding Achampet, Lingal and
Cattle which had been maintainecthe registration of thirteen NeW padra. There are an estimated
mainly by the local breeds of livestock and poultry, 15 076 poda Thurpu cattle in the
Lambada/Banjarand Golla/Yadava which include Poda Thurpu and gtate. They graze inside the dry
communities. The pagation of this PD2 (vanaraja female).Currently, geciquous ~ Nallamalla  forest,
cattle had been identified in ancthe NBAGR has 202 i“digenousmaking it a strong breed that
around Amrabad Forest areas Cbreeds, inalding 50 cattle, 19 requires less water and fodder. At
Achampet, Amrabad, and Mannanu buffalo, 34 goats, 44 sheep,7 horsefe same time, they have good draft
Mandals of now Nagarkurnool and ponies, 9 camels, 10 pigs, %ower.
district of the former undivided donkeys, 1 yak, 19 chicken, 2 ducks They
and 1 goose and 3dogs.

Poda Thurpare found in

are  mediunrsized
cattle with compact body. They have
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straight upward or forward pointing they are grazed on open fields. Whemlose to wildlife and nature, shows
horns. They have speckled/blotchetusetl for milk, the daily yield can wild and natural behavior.

coat, which are brown in color. Invary from 2 to Xg and lactation

most of thecases, forehead is convexmilk yield from 494 to 646&g. Herd €. Water Consumption:

with deep groove at the centersize ranges from 23 to 75. Population ~ The average water consumption
Bullocks are used for their draughtis approximatelyl5,000, which can Of these animals in summer is 13.49
capacity in terms of their speed,grow in future due to programs bylitres which is very less when

endurance and stamina. They arthe state for cattle welfare. compared to other draught breeds
good for heavy pioughing and which consume on an average 25
carting heavy loads. They ared. Strong/Hard Hooves : litres. This makes the breed to
tolerant to heat and dry conditions. Strong/hard hooves are one ofncrease the withholding water

They can survive droughts and carthe unique characteristics of Podecapacity —during summer and
stay alive with less fodder and waterThurpu breed. Like wild animals effective utilization for physiolagal
availability. Their wild and these animals also wear down theipperations.

aggressive nature may be attributedlooves, as they growontinuously. _

to their lives spent inside theThe strong hooves make thesdl Economics: _
forest.Lambadj Golla andMadiga animals suitable for draught purpose, The local market price of a
are some of the communities seefoth in dry land and wetland breeding bull (usually 4 years old)
maintaining |arge é&rds of these agriculture. With aSingle break in aCOUld be anyWhere between INR
cattle for generationghe cattle's day, they can work for 8 hrs. 90,000 i 1,50,000. The average

strong and developed hoof helps ' . | income of breeders through sale of
them to work tirelessly for long b. Wild/Aggressive male calves of Podthurpu is INR

durations on the fields, helping the Another typical character of 2.05 lakhs, which accounts toajor

farmers in a substantial manner_PodaThurpu breed is its wild @n source of the household income.

They are used in botry land aggressive nature. The aggressiv
andwetland agriculture They have nature helps the animal to wandf .
good migration capacity over predators, especially wild dogs and

undulated forest topography, andVolfs. As these animals stay very
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MANAGEMENT PRACTICE

POULTRY DURING

& £7?

Professor
Deptt. of Animal Husbandry &
Dairying
CSAUAT, Kanpur

include radiation, conduction, andis

convection which are effective whenuncomfortable

HOT WI

Birds do not need to drastically alterkeepyour feathered animals in mind
normal behaviour, feed intake, orthis summer!

metabolism to maintain body
anagement ractices in
Neeraj Singh* temperature by' hgat .Ioss. TheVanag p
ResearchScholar purpose of ventilation in poultry sUmmer - _
Ramjee Gupta housing is to maintain an Chickens prefer a laying

environment that allows birds tohouse temperature of about Z&8

sustain body temperature by sensibl@nd are comfortable up to 28G
heat loss. Sensible heat loss methoddhen the laying house temperature

32.%,
and

birds
the

above are

feed

ot weather can severelytemperatures range from 55 to 730onsumption is greatly reduced with

impact poultry degrees Fahrenheit.
performance. Summer temperatures
stress not

performance, but it is an importantshifts to evaporative heat

Oncelow egg production. Over 37@,
reach 77 degreethe mortality rate is rather high.

o n | yFahreaHeif, the meshod fdr heatdas&@oupled with these, the farmer often
loss.faces low egg prices also. Therefore,

stress factor which iresponsible for Evaporative heat loss reqes birds adequate protection of laying birds

immunosuppression, leading
disease outbreaks affecting thewhich begins to occur at about 80
economics of poultry farming. Heat degrees Fahrenheit.

stress in poultry typically begins
when the ambient temperature

toto dissipate body heat by pantingduring hot weather is emphasized.

The  folowing tips are

recommended to keep the birds
Techniques for managing comfortable

and curtail deaths

climbs above 80 degrees Fahrenhefieat stress include maintaining eduring the summer months.

and becomes very apparent affass cover on the groundY
temperatures aund 85 degrees Surrounding the poultry house to
Fahrenheit. When a bird begins toeduce the reflection of sunlight onto
pant, physiological changes havdhe house. Vegetation should also bg
already taken place within its bodytrimmed to avoid blocking air U
to help eliminate excess heatMmovement. Shade trees should be
Practising proper heat managemen'@catE'd in areas that do not restrict
to help keep birds comfortable will &r movement.

help maintain optimum growth,
hatchaility, egg size, egg shell
guality, and egg production.

Also, make sure to keep ajy
reliable, clean, cool source of water
for birds. Electrolytes can be added,

he water repl h I
When temperatures reach thet0 t © at.e to replace those lost
during periods of heat stress. For

mid-to-upper 90s, birds need to be .
o layers, be sure to provide adequate
able to dissipate body heat to o L .
ventilation and air circulation for

maintain a body temperature ofnestin boxes u
about 105 degrees Fahrenheit. 9 '

However, poultry does not sweat. The importance of proper

Therefore, body heat is diSSipatednot weather management for poultry.

from wattles, shanks, gnd should not be underestimated. Please
unfeathered areas under the wings.
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Provide plenty of clean, cool
drinking water at all times.
Crushed ice may be provided in
water if possible.

Plant shade trees around the
poultry house.

Use a hosepipe sprinkler on the
roof. Sprinkling can reduce the
temperature inside the house.
Clean the wire netting regularly to
maintain perfect ventilation.
Reduce the thickness of old buwilt
up litter. Two inches of fresh litter
may be provided in thelace of
old litter.

Preferable to give artificial light
in the early morning hours so that
birds eat and drink more during
the cooler hours of the day.
Provide plenty of soluble grit so
that the hens can adjust their

August, 2022/Page [76




Effect of Heat Stress on Poultry

Housing: temperature >27 °C Stress (possible causes: trans-
and 80% relative humidity port, handling, hierarchy etc.)

Thermoregulation failure = heat stress

Increasing body temperature

Chickens strategies to fight heat stress

To avoid producing Acid-base Inactivation of
more heat disequilibrium non-essential functions

Decreased Increased Reduced Reduced
feod intake protein digestion calcium metabolic resistance to fertility
and absorption disorders disease

Decreased

calcium intake. This will save a i Provide fan ventilation during ¢ Hang wet gunny bags on the
lot of cracked and broken eggs. summer. sides.

U The addition of electrolytes, i Feed during cool hours of the day.ii Keep water in mud pots.
Vitamin C, and probiotics in  The addition of vitamins and G Provide sprinklers in the pen.
drinking water helps to alleviate minerals in the feed s

heat stress. advantageous. ek
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USE OF BIOCHAR

indoor pots by mixing it with the

I N AG R I CU L I U R E soil usingyour handsor arake.
2. Tilling requiresmixing it with the

soil usingatiller.

/ Saurabh Raj Pandey*X that the supply of sawdust BCS: ToPdressingis the processof
sprinkling chargedbiocharon top

Deptt. of Agronomy reduced CQ@production. 4 e
BHU, Varanasi Finally concludes that the biochar ©f the soil andwetting it. It can
Abhishek Tiwari influences the structure, porosity, a: also be mixed with compostfor
Deptt. ofSoil Science & betterresults.

well as the density and géhspecific

Agricultural Chemistry surface of BC, which favours the Effect of biochar

CSAUAT, Kanpur

Himanshu Tiwari availability of nutrients to be BC incorporation into the

Deptt. of Agronomy subsequently absorbed by plants.  soil can alter water retentidsecause

SVPUAT, Meerut (U.P.) General aspects of biochar BC porosity and high specific
K / production surface area reduce the apparent

Biochar is obtained by the density of the soil. Additionally, it
decomposition of organic matterwas found that the use of BC may
exposed to temperatures betweefavour the increase in soll
200900 °C in an nert atmosphere temperature because it confers a dark
with low / no oxygen concentration. colour which is associated with the
This process, known as pyrolysis, iscapture of selar energy. This
generally divided into fast, increase in soil temperature may
‘intermediate and slow depending oibenefit microbial communities and
the residence time (time required tcgermination of seeds in soils with
complete the pyrolysis process) anllow temperatures. BC can also
the exposure temperature of eth modify the chemical properties of
biomass. The first is characterized brthe  soil, increasing the cation
a concise residence time and higlexchange capacity and improving
temperatures (less than 2 seconds, soil fettility through the availability
800 °C) and is often used to produciof essential andeneficid nutrients
bio-oil from biomass obtaining for the plant.
approximately 75 % yield. The conclusions

he concentration of

atmospheric Cgis currently

417 mg kdand this
concentration has increasec
continuously as a result of humar
activities, such as industrial
processes and changes in land u
and agricultural practices.
Atmospheric CQalong with other
gases, cause a warming effect of th
planet, negatively affecting the soil's
chemical, physical and biological
properties. Biochar (BC) is a viable
option to face global warming
because it helps carbon
sequestrabn, which improves crop

yield. BC has also shown the 4 _
potential to improve conventional PTO¢€35€3 of slow and intermediatgn general terms, BC is a valuable

agricultural  productivity ~ and PY"OlYSIS ®cur with a residence time too| that can be used in soils as a
profitability of farmers by favouring of a few minutes to several hours Ofmitigation strategy for environmental

the plant nutritional status. even days under temperaturegollution. It also servess a carbon

Biochar can bring significant between 300 and 800 °C, with BCsink  substance, ~improves the

benefits when applied to agricultura\yiQIds between 235 %. physical and chemical characteristics
sdls in combination with some How to apply biochar to soil of the soil and has been proven to
fertilizers. An increase in crop yield Biochar takesbetweenthree have high potential in agricultural
from 45 to 250 % has been reportecto six monthsto showits effectsin  US€; increasing the yield and quality
when BC is used in mineral nutrition the soil, so the besttime to applyit ©f cultivated plants. Additionally, it
plans of crops, such as radish, ricewould be in autumn and winter 1S @n exciting alternative ni the
corn and wheat. The water retentioibefore getting ready to plant in Management of solid residues of
properties of the soil, saturatecspring.Thereareseverawaystoadd Vegetable (cherries obtained from
hydraulc conductivity, and nutrient biocharin the soil. coffee plants, rice husks, or pruning
availability have also been optimizec1. Hand mixing is an easyway to residues) or animal (poultry, cattle,
with BC application also reported apply biocharto flower bedsand and ~ pig  manure)  origig.

l.“. \\ ’ '
( )Y Times of Agriculture
e - timesofagriculture.in
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GARBON FARMING

A METHOD OF CAPTURING AND STORING GARBON

crop
& £ 9 _ has been harvested. They return
. management or conservation effort,4re carbon to the soil and keep soil
Vishal Singh outweigh carbon losses, carborpgcteria alive, which are important
oo &?fﬁiﬁihofﬁg?ﬁomy farming is succesful. for carbon storage.
ANDUAT, Kumarganj Methods for carbon farming e) Reduction ofsoil tillage:
Tillage is usually done to loosen
a) Forest management: and aerate the soil as well as to get
CO emissions from other sourcetrid of the first weedsTillage, on the
Carbon are absorbed and stored by healthother hand, stimulates carbon

It is widely acknowledged as aforests. Avoiding deforestation is mineralization (the breakdown of
vital source ofenergy in biological one way to generate carbon offsetcchemical molecules in organic
processes, including agriculture Reforestation and replantingmatter), which results in CO

Agricultural production is reliant on initiatives. Permanent land emissions from the soil. Soil
plant photosynthesis to transport C(conservabn. More effective forest disturbance reduction is an important
from the atmosphere to the plantmanagement method for preserving soil organic
where it is converted into b) Grasslandsconservation: matter.

agricultural goods such as food It entails preserving native plantf. Wetland restoration:

flora, fuel, and fibre. life  through longterm land Wetland soil is an important

conservation and avoiding thenatural carbon pool or sink, as it
. transfer of grasslands to commerciaconserves around 14.5 percent of the
Emissions . . . , .

development or intensive agriculture world's soil carbon.

Agricult ure and  Carbon

. Agriculture provides rlegrly oRe ¢) Mixed farming
third of global GHG emissions anclj A climatefriendly livestock
covers more than half of the Earth‘cropslivestock—cropslivestock—

terrestrial surface. The livestock - - .

_ cropslivestockcropslive. Grazing 5 Multidimensional benefits
industry (54.6 percent) and the use ¢ f - b _ : _

: " grasses recover Irom grazing DY  |ncreasing soil organic carbon
nitrogenous fertilisers account for . _

. _ rotating cows among pastures, an(soc) through a variety of
the  majority of agcultural th imals' t and in ] )
emissions in India (19 percént . © animais excremer.1 an. graziMtapproaches can increase soil health,

Impacts renew carbon in soils. agricultural productivity, food

Carbon farming d) Using cover crops security, water quality, and pesticide

Significance of carbon
farming

Carbon farming (also known as ~ 1hese
carbon sequestration) is a type o¢foPS  are
agricultural management that allowsMOSty
the land to store more carbon aniPlanted
release less GHG into theCover the
environment.lt entails methods that 1and  rather
have been shown to increase the rathan to be
at which CO is taken from the harvested.
atmosphere and transformed to plar TheY — are
matter and soil organic mattéthen SOWN aftgr
carbon gains from improved landt®  main

to
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use. carbon in the atmosphere,companies who need to reduce their
It would not only addressarbon significantly more than normal carbon footpnt.Paying farmers to
reduction, but also other planetanyplants.Carbon farming is viewed as replenish carbodepleted soils is a
boundaries that are in jeopardy, suca technique toassist restore the terrific way to achieve a natural
as fresh water, biodiversity, land usecarbon cycle's balanck.also aids in climate solution and keep global

and nitrogen use. the natural development of droughwarming below 2 degrees Celsius.
b. Offsetscarbon emissions: resistance in soil and boosts

A global programme known as agricultural productivity. Organic -Carbon -Rich
"4 per 1000" discovered that raising Fertilizers :
soil carbon by just 0.4 peent per Way forward Fertilizers with a high C:N
year may offset the year's additionay pirect farmer incentives: (carbon:nitrogen) ratio, such as
CO emissins from fossil fuel Because land can trap CO froncompost and solid manure, will have
emissions. In 2015, the French the atmosphere, it is critical for @ sIovyer carbon turnover thgn other
government established the "4 pegchieving a climataeutral .materlals.. They should be included
1,000" project at the COP21 Paritgconomy. in the agricultural system.
climate summit.The initiative's goal However, in order to encourage

Biofuels vs. fossil fuels:
Almost all biofuel systems
(mostly biodiesel and bioethanol)

. . ! “emit fewer greenhouse gases than
there is currently no particular pollcyfOSSiI fuels. Farmers may diversify

c. Acts as an intermediate Fool to significantly mcgntlwze 2] their income, cut costs, and help
increase and conservation of carbo

mitigation strategy: ol reduce global GHG emission$
Increasing soil carbon has g SINKS. primarily carbon dioxide (CO),

number of cebenefits, including P- Eario_” credits and carbon - evhane (CH), and nitrous oxide
purchasing time until  other anks. (NOx) 1 by using biofuel as a

technologies can assist tigéobe in H FaLmeIrsb Tlan bek C%Tpensste replacement for fossil fue®O).
transitoning to a zeroarbon trough globally marketable carbon

lifestyle credits, and 'carbon banks' that buy Sk
d. Helpsrestoring carbon cycle: and sell carbon credits from farmers
Soils are thought to contain can also be established. These credits

roughly ten times the amount ofmight subsequently be offered to

Is to show that agriculture, the agriculture and forestry sectors t
specifically agricultural soils, can adopt climateriendly —practises,

play a critical role in addressing foodgjrect incentives must be created, a
security and climate change.
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FERTILIZER nppllchIu“ fertilizer. Results indicated that with

40 kg N/ha many crops responded to
IN DRYLAND CROPS 6N6 in dryland are
20 kg extra grain or yield for every
kg of N applied. However, th
magnitude of response decreased

the potential to the maximum with higher rates except for the

s EE T e extent possible. Hence fertilizer Ma12€ Crop. Results of experiments

Dept. of Soils& Environment usage is more in irrigated for five years_ indicated that the
Agricultural College and agriculture than dryland reSPonse ofabi sorghum to 25 kg
Research Institute, Madurai N/ha on soils with low moisture

storage, whereas on soil depth up to
Respons e to nitrogen 60 cm sorghum gra yield increased
Fertilizer use and loss will up to 75 kg N/ha.
0 Agricultural system can be more sensitive in shallow soils;
persist, if it fails to maintain hence response to applied fertilizefX€SPONSE 1O phosphorus
soil fertility. In dryland will be less stable on shallow soils. 1€ deficiency of phosphorus
soils  Nittogen is universaly Response to O6N6 Sw £ BRve Jtheg thaty, of
deficient, G6Po6 i éfluenoet rainialwas Kopnsistand'O9&- (Though several crops
medium to high. The organic matteramong shallowertisolsandalfisols ' €S P 0N d -t o oPo t h 6
content of dryland soils is usually With decreasing rainfall,vertisols cfonsE)lcuous and universal as that of )
less than one per cent and bers of produced more responses to applie8 NG . Dryland verti
low fertility status.

A. Senthilkumar* adding only such quantities of
Ph.D ResearchScholar fertilizers as required for realizing

B. Bhakiyathu Saliha

agriculture.

Low rates of fertilizer
application

Vagaries of rainfall and the
consequent uncertainty of crop
performance make farmers of
dryland agriculture avoid fertilizer
application. However, the results of
experiments  demonstratedyield
advantage due to fertilizer use in
dryland crop production. If the
fertilizers are applied to meet the
needs of the dryland crops, there
may be prolonged breaks in the
monsoon in kharif or limited
available moisture in the root zone of
rabi crops maybe exhausted before
the plants reach the reproductive
stage resulting in poor yields. On the
other hand, if fertilizers are applied
at rates below the optimum, the
yields will be poor. This has to be
avoided by assessing the vyield
potential of different egions and
regulating the soil fertility levels by

Fig. 1 Fertilizer use in drylands farming system
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Table 1: Recommended dose of fertilizers response in  dryland low if other nutrients are limiting.

for rainfed crops of TN cereals and millets as isMore frequently
Dose (kg/ha) common with |rr|gat§d re s. ponse g.f ONO.
Crop N P.O KO crops. Dryland soils the yield responsesiincreased. In
G q 20 205 420 particularly, the sandy dryland areas receiving less than 750
roundnut loam and red soils which mm annual rainfall where prolonged
Sorghum 40-80 40 0 are defi ci endry spelis a® kkdmmanaduring the
Pearl millet 40-80 40 0 respond to moderate crop period, economical responses
Setaria 40 40 0 l evel s of Oér evhemmt ati med wit
Redgram 20 40 0 monsoon is normal. The only.
e — 20 40 0 recommerlded dose OfConcIusion
10 30 0 NPK for different crops of In the conclusion that
Horsegram Tamil Nadu is furnished . )
Sunflower 3040 30-40 0 in table 1. fertilizers are appliedo meet the
hosoh fixati _ needs of the dryland crops, there
P ost ofrus Ixation capac;ty, Response to secondary and may be prolonged breaks in the
ranging from 300 to 450 mtg o micronutrients monsoon in kharif or limited

soil, hence there will be less amount
available for the crop plants. This

in vertisols since the amount of the

‘ o ) h . Among Iseconolary nutrients, available moisture in the root zone of
0 0Po hn the So?lgeéds and plfjlgeg 0r&pontd Otmatﬁ’ (,erops may be exhausted before
sulphur. and calcium. Response tdhe  plants reach the reproductive

expliains the |ac g Ca?fg S5RaP®BB° itsostaSQP;&.ulting in paorf yieldsaThia f e
groundnut. Amon the hasto be avoided by assessing the

6P6 added seli3s kgmmigr(%&trs f 9 3 3 f i ci e wiadypotertial of Fddférentaragibns

P,Os/ha which is inadequate to ete

response to its application have beeand regulating the soil fertility levels

the oPO fixing c¢apnasdihdopSike chitkfea Snby hadifg"dhly such quantities of

crop requirement. Response of

groundnut. Zinc is deficient in many fertilizers as required for realizing

dryland crops to argag %nd VYHarHyI cror?sorgsbohon tthé poferﬁial to the maximum extent

remain small and marginal as long aSic.
the poor vyields of crops are not
increased through efficient soil and
moisture conservation measures an&esponse to NPK (Balanced
balanced crop nutrition. fertiliza tion) Wy
Balanced fertilizer

Response to potassium application increases the efficiency

On a large scale, potassiumof added fertilizers. Response to

dryland agriculture.

Eg: groundnut, maize, pearlpossible. Hence fertilizer usage is
millet, etc. more in irrigated agriculture than

has failed to produce a distinctuni ver sally deficient ON6 coul d
:;.‘" \\ . A & August, 2022/Page [82
() Times of Agriculture
- timesofagriculture.in

li' - A Resonancein Agricultare

b




PRADHAN MAKRRIF °
SINCHAYEE YOJANA

IRRIGATION TO EVERY VILLAC

this mission's execution. By
harvesting rainfall at the micilevel

via "Jal Sinchan" and "Jal Sanchay,
the PM Krishi Sinchai Yojana aims
to provide sorces of guaranteed
irrigation and create protective 5
irrigation. Subsidies for "Per Drep
More Crop" also help to encourage
micro-irrigation.  The  PMKSY
Yojana was created by combiningg
several existing programmes. Thes
are: Accelerated Irrigation Benefit
Programme (AIBP) of the Ministry

& £7?

Yudhishther Singh Bagal
Assistant Professor
School of Agriculture

LPU, Phagwara, Punjab

ndian farmers usually rely on
rainfall in an unhealthy way for
the production of crops. This
forces them to take a tremendou
chance since there is zero absolut

. Investigating if perurban

farming might benefit from
recycling treated water from
a nearby city can help

( replenish aquifers  and
maintain the water supply.

6. A watershed strategy
to water and soil conservation,
such as  regeneration of
groundwater, watershed approach
for conserving water and soil,

arresting runoff, providing

livelihood and other NRM

activities.

Extension programmes  for
farmers and field workers, such as
water harvesting, water

management and crop alignment.
Increasing the amount of private
money invested in precision
irrigation sysem framework. This
will lead to a rise in agricultural

. of  Water Resources; River
guarantees on the diience and Development & Ganga Rejuvenatior fevenue as a consequence of
; i i greater output and productivity.
magnitude of rainfall. With an (MOWR, RD&GR): Integrated

emphasis on water conservation an
irrigation, the Indian government has
developed numerous initiatives, anc
PMKSY is one of them. Water
conservation and management ar

Watershed Management Programm ~unctions of PMKSY
(IWMP) of Department of Land
Resources;

Management

The goal is to bring together
Farm  Waterrelevant Ministries, Departments,
Department ofAgencies, Research Institutes, and

On
of

; ot ; h indi Agriculture and Cooperation. Financial Institutions that are
op prlorltlesEbeo(rj. e. . nt.lan The primary purpose of theinvolved in the creation, use,
government. naingImgation - piksy s to merge investments inreusing, or potential reusing of

coverage (Harkhet ko pani) and
utilising water more effectively were

irrigation at the field level. Other water, in a typical stage so that a

’ objectives are comprehensive and all
the main goals of the Pradhan Manti . .
. . . I encompassing perspective of the
Krishi Sinchayee Yojana (PMKSY) 1. Expansion of irrigated farmland _ .. " R
_ o entire "water cycle" can be
(More Crop Per Drop). Source and increased accessibility tc . .
. S o considered and water budgeting can
generation, distribution, irrigation infrastructure (Har Khet
. . , . . be completed for all areas
administration, field application and ko Pani). . - .
specifically, families, horticulture,

otherextension operations will all be 2.
addressed under this plan. PMKS\
was launched by the Indian
government in 2015 with an 3.
investment of 50,000 crores (US$
7.7 billion) in an effort to find long
term solutions to the country's4.

drought problem with a motto &t

Khet Ko Paani'. Improving water
efficiency and decreasing watel
waste are the primary objectives of

( N\ .
% (A2 ) Times of Agriculture

B ¢
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Reducing water waste on the farn
through increasing efficiency in
the usage of water.

Using relevant technology to
integrate water supply,
and efficiency.
Promoting the use of water
saving methods such as precisio
irrigation and other innovative
approaches (More crop per drop).

and businesses.

A ‘'decentralised State level
planning and implementation’
’ structure is the purpose of the
delivery, PMKSY programme design, which
aims to help States develop their
own District Irrigation Plan and State
Irrigation Plan. Under the proposals,
all buildings built will be geotagged.
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Scheme Components of
PMKSY Accelerated Irr igation
Benefit Program (AIBP):

7. Micro-irrigation structures, such ranch.

Reviving and
as dug wells and tube wells, thahistoric water storage systems like
are not covered by MGNREGS,Jal Mandir (Gujarat), Khatri, Kuhl

fereating

Priority will be given to PMKSY and PMKSY (H.P.); Zabo (Nagaland); Eri,
completing current medium and (Waters.h.ed). Grour_ld\_/\{ater that isOoranis (T.N.); Dongs .(Assam);
not critical, semkritical, or Katas, Bandhas (Odisha and

major irrigation projects.

overexploited is not included in M.P.)and so on in suitable sites

PMKSY (Per drop more crop): this category.
Innovative 8. Extrapolating

1. Improved/
operations, such as a controlle
outlet pipe and box system,
have been implemented tc
increase water efficiency.

2. The holding of conferences anc
seminars, the production of
documentaries and advertising
the printing of booklets and
panphlets and the sharing of
success stories are all ways t
raise awareness of watel
conservation methods,
programmes and technology.

3. An emphasis on agronomic,
technical and managerial
approaches, including community:
irrigation, to stimulate the use of
viable water sources.

4. Extension efforts to promote tanks, and other wate
scientific water conservation andCollecting  structures.  Staggerec
agronomic  strategies such a:frenching, land levellingmulching,
cropping alignment for field  bundling/contour  trenching
maximising  water  use are /bundling, etc. are all examples of

underway. Included in this is rain €ffective  rainfall  management.
and reducing the amount of Enabling activities, such as nursery

irrigation needed (Jal sarankchan'raising, afforestation and the ridge

5. Electric, solar, and diesel pump
sets are examples of water raisin development of pastures, as well a
technologies. Pipes used tclivelihood and micreenterprises for

transport water are included inMarginal and small farmers, are
this. included in this category.
6. When water is in plentiful supply, PMKSY (Har Khet Ko Paani):

such as during the rainy season ¢ Constructing a small water
from perennial sources, secondar system to provide fresh sources o
storage buildings athe end of a water (both surface and
canal system are used to store igroundwater). Fixing up a
Streams, for example, may beredesigning exigig water bodies

tapped during seasons of lowand a dvancement of the charge
rainfall via careful control of on range. Organizing the strengthening
farm water use.

f "\
L

civil construction
This is used for tasks such as sil
traps lining the intake, and so on.
9. In the farm, use pivots, raiguns,
drips, sprinklers, and other
precision  water  application
equipment to ensure efficient

application (Jal Sinchan).

10. Monitoring, approving
the yearly action planpreparing
the District/State Irrigation Plan,
etc. are all part of programme
management.

PMKSY (Watershed):

Structures such as
agricultural ponds,

nala
bunds,
dams,

Times of Aqriculture
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check @ State

benefited a number
Before this, farmers had to contend
with a
infrastructure.
n .

focuses on resolving problems at the
local level, all communities affected
by these concerns will benefit from

. . : this important projecy.
and generation of dispersion at the P projecy:

throughout India.
MGNREGS' Committees
permitted 40 percent increase irimplementation
input costs. @ National

involved in

Steering Committee
(NSC): The Prime Minister chairs
this interministerial committee,
which includesUnion Ministers
from all relevant departments. As
a national agency, it will oversee
and monitor the programme.

water flow and precise water @ National Executive Committee

(NEC): The ViceChairman of

NITI Aayog will preside over the

group's formation.

Interministerial coordination,

resaurce allocation, performance
evaluation, and administrative
concerns will all be handled by
this agency.

Level Sanctioning

Committee (SLSC): The Chief

Secretary of each State will
preside over the SLSC, which
will oversee the implementation
of the pogramme at the state
level. It will have the ability to

approve and supervise the
project's development, as well.

area treatment, horticulture and th¢@ District Level Implementation

Committee: In order to make
sure that the last mile
coordination is in place at the
district level.

Krishi Sinchai Yojana has
of farmers.

shortage of
Because

irrigation
PMKSY
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for developing environment friendly
strategies.

2. Rain water:
Rain water has been

FOR POTENTIAL USE OF RAINFALl conserved and used for agriculture in
several parts of our country since
ancient times. The infrequent rain
"harvested over a large area can yield
Cconsiderable amount of water.
Contour farming is an example of

increase in

supplies of fresh water. In India

,) the increasing stress on the

& £ ¢ availability of water is due to
population explosion and

Ankit Tiwari * : - such harvesting technique involving
improved standard of living. The .
Ph.D. Scholar o water and moisture control at a very
Depit. of Agronomy scarcity is compounded  further "simple level. It often consists of rows
Chandrakant Chaubey because of massive agricultural
Ph.D. Scholar of rocks placed along the contour of
D. S ) and industrial development
Deptt. of Soil Sci. and Agril. Chem. coupled  with  improper  and steps. Runoff captured by these
SVPUAT, Meerut (U.P.) P prop barriers also allows for retention of

indiscriminate  exploitation  of _ . . .
soil, thereby serving as erosion

groundwater resources
control measure on gentle slopes.

Conservation techniques This technique is especially suitable

ater conservation is the Primary source of watein India is . .

for areas having rainfall of
use and management ofsouthwest and nortfeast monsoons.

considerable intensity, spread over

water for the good of all Monsoon, however, is erratic and as - -
users. Water is abundant throughougou have already studied th| = \'.' Catch therain T
the earth, yet only three present of alluration and the amount of rain fa' = SSlSIEAEIRIREIET
water is fresh water, and less tharis highly variable in different parts -
seventenths of freshwater is usable.of our country. Hence, surface runoj
Much of the usable water is utilizedneeds be conserved. The teiques <} _ s
for irrigation. Detailed analysis will for conservation of surface wate n;?-i' G AR e i
show that in about fifteen years,are: W 1, : =\ A [
about twet hi r ds of t he worl dos
population will be living in some 1. Surface water storage: I
sort of water shortage. Water is used ~ Srage  of - water by'-\‘

in nearly every aspect of life. Thereconstrucﬂon of various wate arge part i.e ia—HimaIa an area
reservoirs have been one of thd2d €. y '
are multiple domestic, industrial and

north east states and Andaman and
agricultural uses. Water conservatlorP dest measures of water

is rapidly becoming a hot topic, y(_:‘tconservatlon The scope of storagé\“_CObar_ Islands. In areas where
varies from region to region rainfall is scanty and for a short

man eople do not realize the
|mpo>;ta$1cepof ol ot depending on water availability angduration, it is worth attempting these
topographic condition. The techniques,  which  will induce

Water is  prime life environmental impact of such surface runoff, which can then be

sustaining naturalresource which storage also needs to be examinedtored.

cannot be created like oth J 3. Ground water conserve a-
commodities. It i figh to

all living beings on the earth. Wate @ There is more groundwater than
is the elixir of life. Unfortunately surface water.

for our planet supplies are now: @ Groundwater is less expensive
running dryat an alarming rate. The and economic resource and
worl dés popul at O available almost everywhere.

soar but that rise in numbers has ! @ Groundwater is sustainable and
been matched by an accompanyi reliable source of water supply.
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surplus water to water defecit region
can be adopted GangaCauveri link
would enable to transfer of vast
guantities of Ganga basin flood
water running out to sea, to west and
south west India. The transfer of the
surplus Ganga water witimake up
' V“ for the periodical shortage in Sone,
" Unsaturated Narmada, Godaveri, Krishna and
' Cauveri. The National Grid
Commission envisages diversion of
part of the surplus discharge in the
Ganga near Patna during the high
flood period.

T T
AR R
LI TR R L B TR
\ \ /
\\\ \
_..z(“_

6. Adoption of drip sprinkler
ir rigation
7. Reducing evapotranspi -

Water stored AL R e
underground in : ration .
cracks andpores : 8. Reducing evaporation

from various water bodies
measure to conserve and protect the. Recycling of water
@ Groundwater is relatively less quality of water in a watershed. 1t10. Conservation of water in

vulnerable to pollution. helps in withholding runoff water domestic use .

@ Groundwater is a free of albeit tempeoarily by a check bund 11. Reduce the loss of water
pathogenic organisms. constructed across the streams in2. Reuse of wastewater

@ Groundwater needs little hilly terrains to delay the run off so 13. Water shed management
treatment before use. that greater time is available for

@ There are no conveyance losses iwater to seep underground. Such The most important step in the
underground  based  watermethods are in use in nortfast direction of finding solutions to

supplies. states, in hilly areas of tribal belts.issues of water and environmental

@ Groundwater has low This technique alschelps in soil conservation is to
vulnerabilityto drought. conservation. Afforestation in the attitudes and habits this includes

@ Groundwater is the key to life in catchment area is also adopted foeach one of us. Conserve water
arid and semiarid regions. water and soil conservation. because it is right thing to do. we can

@ Groundwater is source of dry5 nter basin _transfer  of f_ollow some of he simple thipgs
weather flow in some rivers and ™ listed below for water conservation:
streams. water: 1. Use only the amount you actually

A broad analysis of water and need.

Techniques of ground water land resources and population, gee that there are no leaks in the
statistics of various river basins in

conservation ) toilet tank. You can check this by

(i) Artificial recharge our county reveals that areas in  ,qqing colour to the tank. If there

(ii) Percolation tank method western and peninsular regions have g 5 jeak; colour will appear in the
comparatively low Water  toilet bowl within 30 minutes.

4. Catchment ar ea protection resources/cultivable Ianq ratl_o. (Flush as soon as the test is done,

(CAP): Northern and eastern region which since food colouring may stain

Catchment protection plansare drained by Ganga and . tank).
are usually called watershedBrahmaputra have substantial Wate§_ Do not leave the tap running
protection or management plansresources. Hence, the scheme of e yoy are brushing your teeth
These forms are an importantdiverting wader from region with or soaping you is your face.
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Avoid  flushing the toilet place a drum on a raised platform3. Development cost effective soll

unnecessarily. directly under the rainwater and water conservation practices
4. Put a brick or any other deec collection source to restore the degradable land.

that occupies space to cut down 4. Demonstration of efficient

on the amount of water needed-uture stan d points for soil technol ogy on far

for each flush. and water conservation 5. Emphasis on research, education
5. When washing the car, use water The  burgeoning  world  and extension of effective

from a bucket and not a hosepipe Population, natural resourceé  resource maagement technology

6. Do not throw away water that hasdegradation especially soil and water to the stakeholder.
been used for washing vegetablesand food irsecurity are the big 6. Adaptation and judicious use

rice use it to water plants or tochallenge in the present and Future practices
clean tke floors, etc. era of climate change. Because the

7. Make sure that your home is |eakrapid gl’OWth of industrial and Gover nment 0s ef fo
of water free. Many homes haveintensive farming practices arewater conservation  following
leaking pipes that go unnoticed.expected to raise the pressure omain efforts can be noted
Encourage your family to keep natural resources (soil and water) 1. National Water Policy 2002
looking for new ways to conserve Therefore, a paradigm shift  strongly emphasizes conservation
water in and around your home. in soil and water conservation and its of water.

8. Try to do one thing each day thatmanagement in vital for achieving2. Efforts to retain rainwater on
will resultins avi ng wa tagrigulturep o spgainability and land through various schemes.
worry if the savings are minimal €liminaes the pressure of nature3. Construction of large number of

every drop c 0 u ®I0YWES. You can dams on various river systems.
make a difference. 4. Interlinking of rivers (proposed).

9. Form a group of water conscious™ €W tips for magnificent  soil - 5_promotion of bunds at village
people and encourage yourand water conservation level.

friends and neighbours to be part- Créate  and —implement theg promotion of rain  water
of this group. Promote water adaptive policies for productive harvesting.

conservation in  community soil and water conservation 7. Promotion of reuse and recycling
newsleters and on bulletin 2- EXisting  soil and  water  of wasewater.
boards. Encourage yours friends, Cconservation practices should beg. steps to protect water quality.
neighbours and eworkers to improveFj anddevelopment base 9 proughtproofing the future.
also contribute. on location.

10.You can store water in a variety Yy

of ways. a simple method is to
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FARM LEMEATER HARVESTRIGCTU

T0 SUSTAIN RAINFED FARMING THROUGH WATERSHED DEVELOPMENT
pond should be

o _ _ fixed in such a way that all
symbiotic relationship between a”requirements are easily meThe

& £ the communitiesin large scaleto  capacity is determined by a contour
) ensure that all people have access igryey of the site at which the pond
B. Kavitha* water resources and other amenities;s o pe |ocated.
Post Doctoral Fellow _
Deptt. of Agricultural Economics Water harvesting structures -
TNAU, Coimbatore(T.N.) Farm level
S. Sangeetha
Assistant Professor
Deptt. of Social Science Contour Bunds:
Anbil Dharmalingam Agti The bunds are constructe
College and Researdhstitute, on the contour of theatchment area

Trichirapalli (T.N.)

B. Kalaiselvi and these hold the surface runoff i
.Scientist the area located between the tw
ICAR-National Bureau of Soil adjacent bunds. Generally the length Farm Pond

Survey and Land Use Planning ~ and height of contour bund ranges, .
RegionaljesyeHE ol from 0.3m to 1.0m and from 10m to ercolagon ta:nk.s K I
a few 100m respectively. The sideearthen egr::b?:ﬁ(?nt:n;:r:i; su;rey
slope of the bund should be bdsm

. .. constructed across stream
. the requirement. Contour bunding is . .
onserving water resources submerging a land area with

o - a proven sustainable soil and wate: . -
and consuming it efficiently , . .__adequate permeability to facilitate
conservation practice for sloping,

has turn outo be the need of marainal and hilly area where Soilsufficient percolationThis is one of
the hour under stressing situation o- g o y _ : the effective methods of recharging
. : productivity is very lowlt is built to .
growing population and water groundwater table. d?colation tanks

. . control soil erosion, promote water . . .
scarcity. In India, abouB5.3 per . . P are degined with storage capacity of
retention, and increase

cent of the total water was 0.1 MCM to 0.5 MCM and a stored

PRI water column should be generally
between 3m and 4.5m. The optimal
size of the percolation tank must be
determined by its capacity of strata
in the tank bed.

consumed for agriculture (Central
Water Commission, 2021Mence,

there is a requisite fomanagement
of water resources scientifically at
farm level which is energetic to &
agricultural development  and
ecosystem sustainabilityRainwater

harvesting is the only viable option
to achieve water security, recharge

of ground water, to preventFarm ponds:
evaporation and to pronet Farm ponds are constructe
prolonged utilization. &m level for attaining multipurpose
harvesting was performed highlyobjectives such as irrigation
effective for irrigation in rainfed maintenance of livstock, water
farming and made a multiplier effectsupply to fodder, fish production,
on farm income (Kumaret.al., etc._ They. are used to store_ water Check dams are concrete
2016). \Natershe.d developmentduring rainy gegsop and using thestructures constructed across small
programs are_ mplementeo_l bysame _ for |rr|gat|on_ purpose streams for the purpose of surface
government widely to estabh a subsequentlyThe location of farm

Percolation tanks

Check dams:
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storage. It can be used wherePermeable rock dams B
temporary channels or permanent Rock dams are long low but'
channels without vegetation, broad permeable dams across valle .
infeasible channel line and velocityintended to slow and spread .

based on the volume of water thathe dimension of between 50m an
can be stored in the channe300m in length and between 80cm
upstream, the evacuation of surpluand 150 cm in height. The dam wall
flood discharge, stability of the is also flatter on the downslope side ) _ _
structure and ground water rechargethan on the upslope side to giveUn ©ff is deposited above thick sand
This dam should be used withbetter stability to the structure. AWhich can be removed ter.

drainage areas of 2 acres or less arshallow trench is used for theR€charge pits for the roves

used as a tempary and emergency foundation which impoves stability Comparatively of smaller size can be
measure to control erosion byand reduces the risk of undermining/illéd in with brick pieces or pebbles

reducing flow in small channels.  Usually, large stones are used on th!C- A mesh should be put at the
outer wall and smaller stonesdrainage point on the roof. A

Recharge Pit

internally. They are sitepecific and desilting or collection chamber can
require loose stone as well as th
provision of transport.

@Iso be constructed on the surface to
stop silt which can further prevent
the flow of small molecules towards
the pit.

Conclusion

The potential of using
rainwater for agriculture and allied
activities exist where demand is high
and presence of large catchment area
and pressure from groundwater. It is

Graded bunds: Permeable rock dams ted that traini . ¢
Graded bunds consist ofR h o suggesg at traning in water
echarge pit. harvesting structures  through

earthen or stone embankments Recharge pit is most suitable\yatershed development programmes
constructed on the land area having,. ,jaing or alluvial areas whereneed to be provided to community
slope of 0'5% to 2%. The deSIanermeame strata are not below thapased organizations to promote the
and construction of graded bundsyy, 14 5 5 m geeper from the groundschemeExtending such programmes
are dierse from the contour bl_mds"surface. The pit is constructed withgng post maintenance of the same
They are optional where rainfall yo yiqth of 1m to 2m and depth ofill overcome the problemsf water
intensity and S(?I|S are such that thel.Sm to 2m or based on thescarcity which ultimately help
runoff water discharged from the availability of perneable strata. The communities to adapt to climate

field can be easily intercepted. TheIoit is filed with layers of the change as a whole.

height of these graded bund ranNg€Roulders of 5mm to 20mm placed on

from 03m 1o 0.6 m- The bed of the pit, gravels of 5mm to
downstream bunds consistwings ;40 in middle, thick sand is filled

to interrupt the overflowing water on top so that the silt coming in with
from the upstream bunds.

Check Dams
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Jharkhand, Chhattisgarh, Morphology

ERIG“[T“HE Jtranchal, Gujarat, Eri
Andhra Pradesh etc. The regg

eri silkworm is multivoltine

S. Ranijith Kumar* and polyphagous in nature.
G. Swathiga o _ _
Ph.D Scholar Bio diversity of Eri flora
Deptt. of Sericulture The primary food plant of .
Forest Colleg& Res.Institute this polyphagous insects castor

TNAU, Metifpeeraly (Ricinus communis },. but it also

feeds on a wide range of food plants

such as

Tapiocai Manihot utilissima
riculture is an agrased Kesseri Heteropanax fragrans
small scale industry of North garkesserii Ailanthus excelsa

Eastern India consisting of payani Evodia flaxinifolia
activities like host plant cultivation, panavs Carica papaya

silkworm rearing, and spinning of jatropg Jatropa curas

yarn and weaving. Ericulturé.e., Gylanchaphool /champa Plumeria
rearing of eri cocoon and spinning as;ctifolia

well as weaving of clothes has beerkorhai Sapium ellgeniafoliu
an integral part of the rural economic
activities especially of the rural g sjlkworm - diversity

women in North Eastern Indidhe Exploited eri s ical
name eri derives from the Assamese . " eographica
word oOerado, whi ¢h me s ac |- distribution

plant, the main food plant of this Samia ricini
silkkworm. Samia cynthia ricinia | (Donovan) Samia | North Eastern

7

multivoltine  silkkworm commonly |  cynthia(Drury), India, China,
called as oOeri s|i Bami eanrim@ie || S JdpdhO W
its white or brickred eri silk. The (Hutton)

primary food plant of this

Eri silkworm
ecoraces
Borduar, Sille,

polyphagous insect is cast®i¢inus
communis L), but it also feeds on

wide range of food plants. 19 species
., Titabar, Nongpoh,

North Eastern

of eri silk moth were recorded in the India
i i i Dhanubhanga

tropical Asia out of which three _ ;

species of eri silkworm, namely, Mendle_lthar,

Samia ricinj Samia canningieand '_<0_kfalhar

Samia fulvaare found exclusively in| ~ Eri silkworm

India. strains

Ericulture is mostly confined ~ Y€llow plain,
to the Brahmaputra valley of Assam Yellow zebra,
in the tribal inhabitedtistricts. It is |  Yellow spotted, | North Eastern
also practiced in few districts of the ~ Greenish Blue India
neighbouring states mainly ~ Plain, Greenish
Meghalaya, Nagaland, Manipur and Blue Spotted,
Arunachal Pradesh. A small quantityGreenish Blue

112

<

of eri cultivaion is also practiced in_2€bra

Bihar, West Bengal, Orissa,
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i) Medium sized and oval, very
tough smooth shell

i) Freshly laid eggs slight white
in colour.

i) As embryo develops inside the
egg, egg shell changes from
whitish to yellowish, yellowish
to ashy and ashy to blackish just
before hatching.

Larva

i) On hatching, the larva is
greenish yellow in colour.

i) Size:5x1mm

iii) Weight: 1.5 mg.

iv) Colour changes gradiato pure
yellow by end of third day.

V) Eagek the body colour segregates
into yellow, cream, green blue or
white.

vi) The mature larvae measures
about 7.0 x 1.5 cm and weights 8
g.

vii) It is translucent and is covered
with a white powdery substance.
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Pupa
i) Obtect pupa
i) Size :2.8x1.5cm
i) Weight :2.6¢g

Size :4.0x25cm i) Wing pattern was heavily
Weight: 3 g marked whiter in ante
Colour: brick red and median and post median
creamy white. lines.
Shellwt 0.4 g iiiy Forewings are brownish,
Shell ratio: 13%. blackish or chocolate
coloured with antemedian
Moth colour is variable,but line and postmedian line.
Cocoon always solidly white on the iv) Antenna:Bipectinate type.
i) Elongated, soft, wolly, dorsal surface of the
peduncle less, open mouthed abdomen.
and unreelable. o
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PLANT BID REGULATORS

e. Al | these PBRG6S v
FOR SUSTAINABLE AGRI‘ between the structural constituents
scientists ~ and  modulate ROS levels and they
farmers so that the involve in biology of the plant.
knowledge accrued from plantf PBR&S t hey provid

responses toward different
environmental factors at molecular,
cellular and whole plant level can be
utilized to develop an eftdéive PBR.
The LEISA is slightly different than

& £ 7

S. Sowmyapriya*
M. K. Kalarani
Deptt. ofCrop Physiology

to the drought and cold to the
plants.

The common categories of

bioregulators include auxins, ABA,

upon
with loss of agricultural land, exposure.

decrease in soil and soiater
quality and changing climatic Plantbio -regulators (PBRs) time of application, species and

condition is posing serious threat to These are both endogenousultivar. Environmental conditions
agiculture and food security. The @nd exogenous substances can hman also influence the physiological
FAO reported that to feed a total of 9'egarded as bioregulators if, in lowresponse of the plant to a PBR(ith

billion people by 2050, significant concentrations and withit having increasing labour costs impacting
grain yield increase of approximately@ny biocidal or nutritive action, they production = costs, application  of
44 million metric tons per year will €xert an influence on the growth,PBRs can be more cost effective

subsequent

TNAU, Coimbatore that of priming. In LEISA, low level cytokinins,  GAs and  ethylene.
C. Mohan of PBRs are applied to the crop adlowever, —other more  recently
Deptt. ofEntomology ol licati dul h discovered compounds that can
ICFRE- Tropical Forest oliar application to modulate t eregulate plant  growth and
Research Institute, Jabalpur, M signaling associated with plant .
o ... development include
growth and yield; while, priming is _ _ _
. . . . __brassinosteroids, jasmonates,
mainly given during seed soaking . . .
. oligosaccharins, polyamines,
stage to activate stress tolerance .
he continuous increase iNmechanism so that plants performstrlgalactone an d salicylates. Th.e
human population together petter Stressactlon and efficacy of a PBR is

dependent on a range of factors,

including product concentration,

have to be achieved. To meet thislevelopment and composition of thethan labour intensive  cultural
scale is a great challenge especiallplant. methods. i
in the light of projected scenario ofa- 1 n LEI SA, 1 ow IAgv\én?alges SRS are

different abiotic stresses such as salt,
drought, high temperature, cold and
heavy metals. Thus, in order to
provide solution to farmers, the
concept of sustainable agriculture iD.
introduced. LEISA based agriculture
sydem is based upon the options
which are ecologically sound,
economically feasible, and culturally
acceptable. This is generally
achieved through the exogenous$-
application of low concentration of

applied to the crops as foliar
application to modulate the
signaling associated with plant
growth aml yield.

While priming is mainly giving
during seed soaking stage to
activate stress tolerance
mechanisms so that plant
performs better upon subsequen
stress exposure.
PBRO6 S have

modulae the redox mediated

chemicals termed SQ®INGAP| ant
Regul ator s (PBRMOs 0 fr 1y ¢f BPR ObY
suce@ssful implementation is modulaing  cellular  redox
dependent upon the interaction homeostasis.

. N
A m‘);, (1§

o i ¢

A Resonancein Agriculture

imes of Aaqriculture

timesofagriculture.in

t he

1. PBRshave the ability to activate

redox mediated to

facilitate rooting.

signaling

2. Maintainng high photosynthesis

efficiency.

3. Helps to increase the soursmk

translocation for enhanced yield.

8. They provide the tolerance to

drougtt and cold to the plant.

PBgslpglqs itotdgvelopttn? stress

tolerance.

Bi o Limitations of PBRs

@ fMosn of the PBRstudy limited to
the seedling level
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@Large scale

not done.

required on plant redox signaling. a.
@The exact
for different crops is not properly b.
standardized.
@ The knowlede of PBRsand
educating the farmers about PBRs
is lacking. C.

Sustainable agriculture

It is the form of agriculture
aimed at meeting the food, fibre and
fuel needs of present generation 4
without endangering the resource

base for the future generations. e.

In
sustainable

simplest
agriculture

terms,
is the

r e s plant orh animal

d 0 s a g e nedadsf

environment, public health, human
@ The basic research on the PBRs communities, and animal welfare.

Satisfy human food and fiber
the PBROS
Enhance environmental quality
and the natural resource base
upon which he agricultural >
economy depends.

Make the most efficient use of
nonrenewable resources armai-
farm resources and integrate,
where appropriate, natural
biological cycles and controls
Sustain the economigability of
farm operations

Enhance the quality of life for
farmers and society as a whole.

Sustainableagriculture integrates

production of food, fiber, or other threemain goak:

! | ‘
f(' (R} ) Times of Agriculture
v s 1
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pr&iicts Susingn 1. Environmental health
different agreclimatic zones is farming techniques that protect the 2. Economic profitability

3. Social and economic equity.

Conclusion
1.

Combined application of SA and
mepiquat chloride will enhance
the stress alleviating characters
and yield of a crop.

. Application of SA to the saline

soils will enhance the nutrient
concentration in rice seeds.

3. Application SA and mepiquat

chloride will reduce the leaf spot
infestation in groundnut.

4. The net returns and benefit cost

ratio will be higher with the
applicaton of cycocel @ 500
ppm hé.

*kkkk
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ST R ATEG IE S FO R M N | reterredto tike morethantorty per

FARM RISKS IN INDIA

& £7?

Manju Singh*
Shwetank Shukla
Praveen Singh
Ph.D. Scholar
ANDUAT, Kumarganj,
Ayodhya (U.P.)

he excessiveprice volatility,
climatic abnormalities and
indebtednessare the major
challengesin Indian agriculture. Its
uncertaintiesbecomefulfill to them
also extra vulnerableor risk-prone
due to the maximum numbers of
farmers under small and marginal
which is about 86 % with
decreasing and partitioning the
f ar mefield dor their future
generation.The two pro-agriculture
Indian governmenschemesvere:
M First is the Imbalanceof use of
resourcedor agriculture
1 Another is a range concerning
programs which were initiated
by expanding area under
irrigation, improving  soil
fertility and productivity, and
developing the postharvest
technologies with  minimizing
theproduction risks.

However, such appears as

agronomicalimmanency issilently
outpouring acroseverywhereandit
appears like functioning
individually  without any link
betweeneach other.So it is very
important for defending against
these uncertaintiesand challenges
by adoptingsomestepsin one way

A Resonancein Agriculture

in Indian agriculture.Which are as
follows:

1. Enhancing the

income :

The processof transforming
India into Agricultural is very
gradual and slow due to the
traditional dependencyof farmers.
Therefore, the procedureregarding
producing greaterearningsthrough
agriculture is additionally slow.
The essential goal, then rising
incomes, isto increaseproduction,
which  may stand for the
expectationof our Prime Minister
Narendra Mo d i @reposes of
doublingthef a r mieconiely the
end of 2022. The requirementfor
this procedurewill be:

1 Improved technologies for
disseminationsystemunder seed
sector

1 Agricultural diversification into
the favour of excessive cost
commodities yet the
improvement over price chains
by using linking manufacturing
andmarketingcentres

9 Assurance towards minimum
support price under concerning
crash in farm prices. Its
favourable outcome will depend
interlinkage between the farm
production and their marketing
under strengthening
farming, cluster farmingselft-help
groups and
organizations.

2. Raising employment

The current report of
Situation Assessmentabout India

Times of Aqriculture
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contract

cent regarding would like in
imitation of ceaseagriculturesalvo
alternative  opportunities were
available. Agriculture is turning
into posyet doesno longer provide
ordinary employmentopportunities.
The rural youth population, due to

f ar me rtheabsencef requiredemployment

for their livelihood,is migrating in
conformity to higher possibilities
for income. In India, more than 70
per centof its rural householdsstill
dependprimarily on agriculturefor
their livelihood. So, it is very
importantto maketheir energiesin
the right and useful direction
towards transforming agriculture
and rural economic$iowever,only
agriculture is not sufficient for
increasing the income another
incentivesmay alsobeincludedike:

Aggregating uncooked and
processed merchandise (one
example: Lijjat Papad, which

generategshe employmentfor more
than 43,000 women); self
employment of agro processing,
agreadvisory, agricultural
transport, etc.; private sector
applicationin customhire services,
petty or tertiary processing;
locationspecific non farm service
into micro, little then medium
enterprises, composite with the
enormous technical sector; or
appointment into  government
programs, schools, yet agriculture
extension.

3. Decreasing distress in
agriculture
The continuous agrarian

f ar medsyessis developingfor yearsdue

to  both uncertainties under
production and price which have
been faced, b farmers. The
uncertain climatic and
environmental factors such as
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heat waves,
hailstorms, and uneven and
unseasonalrainfall are adversely
creatingproductionrisks. However,
in normal conditions, the farm
prices after harvesting,fall steeply,
adversely affecting the f ar me
incomes.Now in someareas,some
production losses are covered by
the Prime Mi ni s tNationals
Agricultural  Insurance Scheme
(PMsNAIS). Though its intention
is goodit is inadequatéorassurance

droughts, floods,

under falling prices and d o e s nri€ing

cover these risks. The rule must

think about launching a A P r i nfumction

Mi ni st @limaes Resilience
Scheme-€RI Msup to
expectation covering each

manufacturing and charge risk.
Sucha strategyshouldalsointerlink
the climate together with smart
farming via improved advisory
services under environmental
circumstances for better

system. The main objective in
agriculture was the production of
agricultural produces,in the past
and the development of agri
infrastructure  was partially
neglected.In the nonexistenceof
suffident agri- infrastructure, the
grant chains on agrifood supply
hand to hand are broken and now
arewithin the palmsof individually
unorganized inefficient sectors.
With the absence of business
viability, private organizationsare
slowly and adversely
affectingthe agriinfrastructure The
of public-private
partnerships(PPP) is broad within
increasing agrinfrastructure
because of high economic yet
convivial gains. There should ba
proper schemefor the proposalsof
modalities under public-private
partnerships in the agri
infrastructure  sector which is
shaped by the government of

implementation regarding insuranceIndia. Many classes executtand

and assisting MSP (Minimum
SupportPrices).

4. Improving
ture:

Agri-infrastructure such as
agricultural markets,
agroprocessing, coldstorage and
agraebasedindustries,has not been
raised at the same level of
increasingfarm producesThe pace
concerning agrkinfrastructure is
somedistancein the back of such
asthat is wantedn conformity with
enhancing the standard agvbd

agri -infrastruc -

A Resonancein Agriculture
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national highways,the construction
and functioning on airports, the
allocation of power, or ignoble
areas. These do be applied in

warehouses,improving and constructingvarious

Agri-infrastructures. There should
be various initiatives to be
performedindividually by different

amenitiesare still missingin rural
India such as sanitation, hygiene,
ingesting water, drainage,
schooling,and health carecentres).
In past, our PM Narendra Modi
made government assemblies
accordingto undertakeone village
and then work in imitation of
transforms such into a model
village. The predominantgoal was
to facilitate all basic needs for
enhancing the lifestyles of rural
peoples. The Ilate respected
PresidentA. P. J. Abdul Kalam
produced a comparable concept,
Provision of Urban Amenities to
Rural Areas (PURA), aiming to
offer urban infrastructure ocreate
employmentopportunities forrural
ones. Thedesign stays revived in
conformity with enhancing the
attribute over lifestyles of peasant
areas. In addition, the various
packages of schemes for
constructing social and economic
infrastructure need to lie in joint

freyiousFrdzitd sbecausef the largeimpact.
like underthe building construction,

So, after a long time, it is
timefor | n d agidulturesectorto
enhance its economy for rural
growth and livelihood and this can
be achievedthrough performing by
planning these strategies in a
systematiavayin one line.

states to maintain the PPP 6 s

viabilities.
5. Enhancing the standards
of rural living:
Some basic and simple
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