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FROM THE EDITOR’S DESK

Greetings to all, Times of Agriculture magazine's May issue ig.'l‘)ase'd on
DSR Technology used in paddy crop. Although "direct seeerice/"_,cjg”a‘q_f;ady

. 4

being adopted in many parts of the country, but it became more prevalent durlpg-”thg >

pandemic Corona, at that time labourers were migrating and lack of ava‘ﬂ'abilitz of 4

»

laborers for transplanting, farmers had to depend on this method. By reducing water
usage and promoting soil health, DSR is not only helping farmers to cope with water
scarcity, but also contributing to the preservation of our planet's most precious
resource.

This method is proving beneficial in many ways, as you all know that rice is
an important food crop, it require d a sufficient amount of water for its cultivation.
Since additional water is required for cultivation in the transplanting method and
the shortage of pure drinking water is also a big threat to the world.

As we all know, the ground water level is continuously falling, so we needto

save water for our future. Government of India has also emphasized on working with

themes like per drop more crop, PMKSY and different types of NGOs are also

working in this direction to avoid wastage of water.

Our agricultural scientists have also started work on a wide scale of spgecies
hat give good production in less water under the crop improvement program.
Despite some initial hurdles, DSR technology has the potential to revolutionize rice
cultivation in India and contribute to sustainable agricultural practices. So let's

explore the DSR technology and its benefits.
Enjoy Reading.

Thank you!

Dr. Devraj Singh
Editor-Ip-Chief
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Direct Seeded Rice (DSR)
DSR 1| s revolutioni zing th
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Ne e d DSR
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Benefi ts of Di rect Se
Thi s 1T nnovative met hsaeve
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DSR technology eli minates
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rice cultivation methods.
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Lower Weed | n

DSR technol ogy helps to re
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consuming weed management .
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Chall enges and LI mi-t
Ri dechnol ogy

Il 1l e this method of ri ce
so faces several <chall eng¢
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Direct Seeded Rice Technol
weed management, as pwaamds d
sunlight, and water . Manag
particularly challenging, a
strong root system.

Seedl i ng
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A | nadequate |

Lack of adequate i1 nfrastruc
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stress, reducing yields and
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DSR technology can Dbe vul ne
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management practices.
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Rol e of gover nme
promoting Direct
t |

cul vati on
The gover nment of | ndi a
promoti ng DSR cultivation

policies and i1 nitiatives.

1 - National Food Security Mission (NFSM)

NFSM was launched by the Government of India in 2007 to increa
production of rice, wheat, and pulses in the country. NFSM has
promoting DSR cultivation sinc010 by providing financial assista
to farmers for seed purchase, machinery, and other inputs.

3. Pradhan Mantri Fasal Bima Yojana (PMFBY)

The PMFBY is a crop insurance scheme launched by the Governm
- 1 India to provide financiasupport to farmers in case of crop loss dut
natural calamities or other reasons. The scheme covers DSR crops,
encourages farmers to adopt this technology without fear of losing

| investment.

} 2. Subsidies and Incentives

The government of India provides various subsidies and incenti
farmers for the adoption of DSR technology. For instance, farmerf s
avail of subsidies for the purchase of seed drills, weeders, and} *
machinery required for DSBultivation. i<




4. National Rice Research Institute (NRRI

NRRI is a premier research institute in India that focuses on
development and dissemination of improved rice cultivatic
technologies. NRRI has developed several dyigihding DSR rice
varieties suitable for various agetimatic regions in the country.

These pol i ci ersovhadveed nfotn am
farmers but have al so cr e,
DSR technology and encour
Il n this fi1eld. The gover.
cruci al I N promoti g i esntk
cultivation methods 1 n t he

Direct Seedadu
up to 10 dOhgns
transpl ant e

a

DSR can r erdg
requi r b metnse
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Future prospect 0

Technol ogy 1 n
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X "Climate
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STATU S O F I N D IA AN D ' in vyorld market varies from 0.1_2
as well as in 116 during 1992009 and India gain
ornamental garden highest marketshare of 1.16% during

ponds. Keeping ornamental fishes ashe year 2007 (US$ 1.06 million).

pets in home aquariums as garden pools Although, the agrelimatic
gives relaxation of mind, particularly conditions of all the states of the India
About Author & X7? when we feel tired or depressed. Also, igre  suitable for ornamental fish
is a potential sarce of income preeding; sufficient breeding units are
Dr. Navpreet Kaur* generation for the farmers andglso available in the country but this type
Assistant Professor housewives at low investment. of fish culure is much popular in few
Department of Zoology, DAV Ornamental  fishes are  beautifulstates of India. Our Punjab state is also
UniverSity1 Ja-landhar, P.Unjab attractive colorful fishes of various |acking in ornamental fish production_
Dr. Onkar Singh Brraich characteristics reared in a confinedrhere are 26 MPEDA (Marine product
Depgiiséz?grézfglzsg}(;ran q aquatic ecosystem.  Some  cOmMMOIexport development authority) registered
Environmental Sciences, Punjabi ornamental popular fishes are gold fishexporters in India recently reported on
University, Patiala, Punjab zebra fish, discus, oscar, guppy, platy14.02.2023 in directory preparety

koi carp and angel fish. Although, US MPEDA, Kochi and listed exporters are
(United States) is the leading producer§rom Kolkata, Chennai, Mumbai and
ood fishes are primarily marketed of ornamental fish trade, but Europeankochi. Other states of India are taking
Fon the basis of muscle tissue, buc ount ri es as whol gnterdst ®dprdmbt8 Drnaéntall kR S
ornamental  fishes (nefood ornamental fish market. Literature citedcuylture but not any exporter has been
fishes) are sold according to numberfrom various reputegublished research reported yet from the Punjab. Similarly,
quality in coloration, size, health status,paper s cl ear 'y i nghdreC arkexd2 MPEBA aultired i a0
absence of injury and even sex ratio als@osition is very down in global preeding units in India, out of which
matters. Fish that do not meet thes@rnamental fish trade as compared terala having 126, Tamil Nadu 44,
criteria are commonly discarded. So,Singapore (19.8%), Japan (7.4%),Madhya Pradesh 11, Himachal Pradesh
these factors should keep in mind befordndonesia  (5.3%), Malaysia (7.3%),10, West Bengal 8, Maharashtra 7,
starting ornamental fish  culture. Thailand (3.9%), Srilanka ( 2.9%), Rajasthan 4, Karnataka 2 but not any
Ornamental fishes are growand kept Philippine (2.9%), Hong Kog (1.9%) preeding unit reported in Punjab.
for display in homes or public aquariumsa nd ~ Chi na (0. 3%) . AkhBudH, aGev@rnnfert "of Punjabd Isi 0
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providing subsidies, experts in themaintenance despite the hgdeeding. ornamental fish culture and trade. ICAR
universities and fisheries officers in Many states such as Kolkata,has incorporated the production of
every state is available for the culture ofChennai and Mumbai are key producingquality ornamental szls of both
ornamental fishes but yet not achievedstates for ornamental fish production andreshwater and marine through national
much success in this field. So, there idrade, while others states of India alscseed project.

need to pay attention toward Punjabstarted showing interest and slowly Currently, as per the data given
farmers to guide themnd motivate for popularizing; farmers of ornamental fishby MPEDA represents, although there
culturing ornamental fishes, so that ourculture with the assistance ahany are total 212 breeding units for
state and country can also contributecentral institutes and various fisheriesornamental fishes have been established
much share i n wor Icdlégss ofdndia danakimg tiaihing find i hithe country, but their large scale
trade. Out of 250 indigenous ornamentabdemonstration  from the  experts.production is not begin yet. So,
fish species, 155 fish species are beindRecently, organizations like nationalgovernment authorities and institutes
regularly exported to other countries.fisheries development board (NFDB),should pay attention to set up large scale
More than 100 species are traded imational cooperative  developmentfacilities and provide training as well as
domestic market, among which -89 cooperation (NCDC), marine rpduct assistance to the breeders, so that more
species of freshwater fishes dominate thexport development authority (MPEDA) indigenous ornamental fish species can
market. Success of these fish specieand national bank of agricultural andbe produced as well as expoaiftom
relies on excellent nutrition, stress freerural development (NABARD) playing a India.

environment as well as water qualitymajor role and supporting enterprises in YWY

I\/I U S H RO c index of rural family by availing quality helpful to aware the people and
protein in their daily diets.Indoor mushroom the consumers.
cultivation islow cost,labourintensive, Mushroom cultivation
C U LT I VAT profitable, and suitable for rural areas as Mushroom seed also known as
it can provide employment for small 'spawn' has become a most essential
farmers, unemployed youth, women,input and key driver inmushroom

A PROFITABLE SC retrees and  even cultivation. Mushroom spawn

military personnel. technology is a lovecost enterprise
5 Commercial which cans double the farmers income

Oc
AN " ! .
FOR | NCOM E L) /‘ cultivation of  within 5-15 days depends on the variety
LIVELIHOO . . mushroom  might of mushroom. Majority of the

prove as a step to commercial spawn is being supplied by
meet nutritional the private units and the contributiof
and  medicinal public sector organizations in spawn
- needs, to reduce supply is only 10%.Mushroom crop
' \ " malnutrition and production is the second step to go
&JX% > to upgrade forward for mushroom farming of any of
livelihood status of rural the mushroom suiting to the agro
poor. A kilogram of mushrooms is climatic conditions. A variety of edible
consumed per capita in other countriesmushrooms are available in Indiayt of
while India consumes less than 50which four types are grown
grams. In addition tdts taste, texture, commercially, namely the button
nutritive value, and medicinal properties,mushroom Agaricus sp. ), oyster
mushrooms are considered a novel foo@nushroom Pleurotussp. ), and paddy
item. Yet many Indians do not know straw mushroom(Volvariellavolvacea
what a mushroom is and, if they do, theyin the Indian and international market,
are confused about whether it is abutton mushroomsAgaricus bisporug
vegetable or a nemegetable. Therefore, are the most popular variety. Besides
there is need to popularizbet value of being grown for domestic consumption,
ushroom cultivation is mushroom by advertise literatures, it is also exported. At the global level, it
considered as an alternateposters and demonstration may be highlyanked first for consumption and
source of income generation exports.
which is helpful in the raising of human

' &
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To produce this mushroom with loss, and microbial contamination. ThesePradesh, Odisha, West Bengal, and
high-quality, it needs a sophisticatedlosses lead to poor marketable qualityfamil Nadu. Many commercial
infrastructure. Both tempee and and limit the trade of fresh mushrooms.mushroom producing facilities have
subtropical climates can grow oysterTo meet the food eeds of the rising been created by Inain businesspeople
mushrooms. It is best suitable for ruralpopulation from the declining land in the and farmers during the past ten years.
regions and is widely used by thecurrent changing susceptible climatePromotion strategies and
women of seklhelp groups in India on a environment, posharvest technology scope
small to medium scale. It can play adevelopment therefore demands Producing fresh mushrooms
significant role in selemployment. A scientific ability, creative concepts, andand their spawn involves both
variety of agricultual wastes are used in commercial entrepreneurship in  angovernment and  negovernment
its growth. The four most widely integrated mamer. Currently, farmers grganizations. Since mushrooms need a
consumed oyster mushroom species argell their produce locally without cool environment to thrive, they are
P. sajorcaju, P. flordia, P. ostreatus processing it, which results in low priceSprimaily grown on hills in India;
andP. flabellatus The same places thatduring market gluts. However, if they however, with the help of contemporary
are good for button mushrooms are googbrocess their produce locally and addyytivation technologies, they are now
for growing this species. This mushroomvalue to it, they may be able to increasgyrown in regulated environments. To
makes posharvest processing simple, employment and income in rural export and take advantage of the
especially dehydration/sun drying andregions. The potential valuedded myshroom's increasing potential, the
value addition. Paddy straw mushroomsjoods can be created by eithenngjan government has collaborated with
are another type of fungus grown indehydrating freshly harvested gtze governments, agricultural
Souh and East Asian nations. Odisha isnushrooms into dehydrated form andynjyersities, and ICAR institutions. In
the state that cultivates this mushroonthen producing soup powder, biscuit,terms of research and outreach initiatives
the most extensively in India, and it cannuggets, and RTE, or by transformingysing mushrooms, the National Centre
be found there everywhere. Thisfreshly harvested mushrooms intofor Mushroom Research in  Solan,
mushroom has a very short croppingketchup, murabba, candychips, and Himachal Pradesh, is a key institution.

cycle and a reputation for having goodpickles. This institute hosts trials on faen
taste and test. Purely an Indidungus, Economic potential exhibitions, and mushroom mela in
the milky mushroom thrives in tropical Due to growing demand for addition to serving as a training and

climates. Currently, Tamil Nadu, Andhra mushrooms and their relevance incapacity building facility. In several
Pradesh, and Karnataka are states inutrition, mushrooms have become aagricultural universities, the ICAR
South India where this fungus iscrop of national and international AACRP on mushroom running has
commercially grown. Its manufacture significance. More than 100 nationsplayed a significant role in the training
recently began in North India. For thecurrently engage in mushroom growing,of entrepreneurs that has led thet
production of the afementioned and annual production growth is establishment of good mushroom farms.
numerous types of mushrooms, paddpetween 6 and 7 percent. MushroomCompost is provided to mushroom
straw, wheat, soybeans, cotton wastegarming has become a highly automategproducers across many Indian districts
coffee wastes, water hyacinth, tree savand mechanized higlech sector in a by the IndeDutch Mushroom Project,
dust, sugar cane bagasse, wild grasseselect few wealthy nations of EuropePalampur, which operates under the
and various kinds of refuse andand America. In terms of mushroomauspices of the state Directorate of
lignocellulosic wastes are needdthese production, consumption, and exports Horticulture. In addition to handlqthe
substrates offer alot of untapped China leads the arld, followed by the processing, storage, and distribution of
potential that can be used to create verynited States and the Netherlands. Thequipment used in the mushroom
nutrientdense food in a shorter amountindian subcontinent is renowned aroundndustry, the National Agricultural
of time per unit area. the world for its varied agrolimatic Cooperative Marketing Federation of
Post -harvest handling zones and a variety of habitats thaindia (NAFED) is also active in
Technologies for processing support a high  biodiversity —of promoting and creating market strategies
and adding value to mushrooms have anushrooms. Currently, 0.13 million in the mushroom industry. Refinging
huge potential to disrupt the globaltonnes of mustboms are produced in support for credit linked capital subsidy
industry. Since fresh mushrooms arelindia overall.However, this contribution schemes is provided by the National
highly perishable, processing is requiredepresents less than 1% of the world'8ank for Agriculture and Rural
to increase their shelf life for usagemushroom crop. The mushroom industryDevelopment (NABARD), the supreme
during the offseason. This can be donein India experienced average annuakntity in India responsible for regulating
by implementing the proper pesarvest growth of 4.3% from 2010 to 2017. regional rural and apex cooperative
technologies to transform  extra Himachal Pradesh is the tgpoducing banks.It facilitates the flov of loans for
mushrooms into brandew goods with state ofcommercial mushrooms and isthe advancement of key activities in the
enhanced value. The main pdstrvest referred to as the mushroom kingdommushroom agribusiness.
losses are loss of texture, developmeniiajor producers of mushrooms include
of off flavours, discoloration, moisture Punjab, Uttarakhand, Haryana, Uttar YYVY
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THE ROLE OF

CHRYSANTHENN ff ; “‘ff
TRADITIONAL ME# +4
AND HERBAL RENV % 9@

in the body.
headaches, fever, sore throat, anekeducing anxiety and  stress:
respiratory infections. ChrysanthemumcChrysanthemum flowers are believed to
tea is also believed to be beneficial forhave a calming effect on the mind and

the eyes, and is often wbseo treat dry pody, which can help to rede anxiety
eyes, blurred vision, and other eyeand stress.

_ conditions. Improving eye health: Chrysanthe
Satvaan Singh In Japan, chrysanthemum mum tea is believed to be beneficial for
V'SQEIDer'VﬁS}ava flowers have been used in herbakhe eyes, and can help to treat dry eyes,
.D. Scholar - e 2
sy T;ﬂﬁg:e rf:erdi :i\r/]ir Cﬁ,rig;)mr)]/s:]rjr.nslr; lt:)‘z!z(rjrec! vision, and othe.r eye conditions.
Landscape Architecture, _ ; ) ucing headaches: Chrysanthe
College of Horticulture, believed to have a calming effect on themum tea is often used to treat headaches,
SVPUAT, Uttar Pradesh, India mind and body, and are often used tgarticularly those that are caused by

treat anxiety, stress, and insomniastress or tension.
Chrysanthemum tea is also used tatr Lowering blood pressure: Chrysa

flowers that have be Chemlcal components of  chrysa - cZﬂ hel lc\(l) lower bllovgdI ressure |
cultivated for their ornamental nthemums: Conclu:ion' P )
value for thousands of years. However, . :
Chrysanthemums  contain  a Chrysanthemums have been

what many people do not know is that
chrysanthemums have also been used for
medicinal purposes in traditional
Chinese and Japanese medicine for
centuries. The flower isdlieved to have

a cooling and soothing effect on the
body and is used to treat various
ailments, ranging from headaches to
high blood pressure. In this article, we
will explore the role of chrysanthemums
in traditional medicine and herbal

range of chemical compounds that arqised for medicinal purposes in
elleved to be responsible for theirtraditional Chinese and Japanese
medicinal properties. These compoundsnedicine for centuries. The flower is
include flavonoids, phenoliecids, and pelieved to have a cooling and soothing
terpen0|ds Flavonoids are powerfuleffect on the body and is used to treat
€ antioxidants that can help to protect thejarious  ailments, ranging  from
*body from free radical damage, whileheadaches to high blood pressure.
phenollc acids have antiffammatory Chrysanthemums contain a ggn of
properties that can help to reducechemical compounds that are believed to
inflammation in the body. Terpenoidshe responsible for their medicinal

remedies. are bell_eved to havaara_nge of med_lqnal properties, including flavonoids,
History  of chrysanthemums in Zﬁiiirféf{a| ;:(;J::Udlgr?mflami?sx)l:;l, ?;:enonch amdsﬁ o tsrTem:de'
s o e

Chrysanthemums  have beenHea|th benefits of includin regducin inflammation ’
used in traditional medicine for over chrvsanthemums: . 9 9 . . '
2,000 years in China. In traditional y anxiey, and stress, improving eye

Chrysanthemum flowers —are health, reducing headaches, and

Chinese  medicine, chrys;anthemumbe“eved to have a range of health )
flowers are believed to have cooling . ) g lowering blood pressure.
enefits, including:

properties that can help to clear heat an geducing nflammation: Chrysa VY

toxins from the body. The flowers are . . )
nthemumflowers contain phenolic acids

often brewed into tea, which is used to
that have antinflammatory properties,
treat a range of ailments, including
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FROM SEED TO SWEET . (g =i o
THE ULTIMATE GUIDE TO GRO/" .
OWN PAPAYAS compost. The seedlings .

are transplanted to the
field when they are about 3 to 4
months old.
Spacing and planting : diabetes.
Papaya trees should be p|anted30tassium - Papaya is a good source of
in rows with a spacing of 2.5 to 3 meterspotassium, an important mineral that is
between rows and 2 to 2.5 meterdnvolved in many bodily functions,
Dheer Pratap , - . -

Research Scholar between plants. The planting haleould including - regulating  blood pressure,
Department of Agricu|ture be about 50 cm deep and 50 cm Widemalntalhlng fluid balance, ) and
IIAST, Integral University, and should be filled with a soil mixture Supporting muscle and nerve function.

Lucknow(U.P.) of sand, compost, and topsoil. TheFolate - Papaya is also a good source of
seedlings are planted at the same depii®late, a Bvitamin that is important for
as they were in the nursery bed, and thg’]e prOdUCtion of red blood cells and for
soil around the plant is firmly pressed tosupporting healthy fetal development

digesive health and
may also help to
reduce the risk of
certain chronic
diseases such as
heart disease and

Amrit Kumar Singh *
Anupam Singh

apaya is a tropical fruit crop that =" | . duri .

I , ' . uring pregnancyln addition to these
Is widely grown for its sweet and ellm'I|r'1 o alrsoclfefts. ' : key n%tgen%s pa[))laya also contains small
juicy flesh. It is natie to Central Fertilizerand  irrigation '

America but is now grown in many - 'Papaya t'ree.s require regu|arf’:1mour1ts of ot.her \{itamins and mingrals,
tropical and subtropical regions aroundfert'l'z"ﬂ'c?n to malntgln healthy growth including calcium, ron, and magnesium.
the world. Papaya is not only a delicious@nd  fruit  production. A balanced Papaya alsq contains a group O_f enzymes
fruit but also a valuable source of ertilizer containing nitrogen, called papain and chymopapain, which
vitamins, minerals, and antioxidants. Inphosphorus, and potassium should béave been shown_ to have ant
this article. we will discuss the 2PPlied at regular intervals throughout'”ﬂammato"y properties and may also
cultivation of mpaya, including its the _gr"_v'”g seasoq. In .gddmon, the help to improve dlgestlon
history, botany, cultivation practices, application of organic fertilizers such as!/nsects peslt and diseases '
pests and diseases, and pustvest compost, manure, or green manure caﬁ’apaya fr_wt fly - The papaya fruit fly
management. also help improve soil fertilityPapaya |§ a__major pest of p_apaya, causing
Cultivation practices requires regular irrigatiop tp ensuresignificant ecoqom!c losses.
Climate and soll requirements: adequate water su.pply. Irngathn shouldManagement strategies _mclude._ Cgltural
Papaya is a tropical fruit crop be done at regulaintervals during the control measures, such fm!d s_amtgnon
that requires warm temperatures an édry season, and the frequer.my ofand removal of infested fruiBiological
plenty of sunshine. igrows best in areas |rr!gat|0n should _be_ r_edu_ced_ during thecontrql measures, such as the relgase of
with a temperature range of 20 to 3Oral_n)_/ season. Drip _|rr_|gat_|on is the mostparasitoids and predatorsChemical
efficient method of irrigation for papaya, control measures, such as the use of

degrees Celsius and a rainfall of 1200 to . . X : -
as it delivers water directly to the rootinsecticides.
4000 mm per year. Papaya prefers well

crained, fere sofs wih a pH range of (TS T PIE mealybug 15 & common pest hat can
glrgatr?icsiét-tr;e asnc:jll Ss:gﬁllg Ezvgczogd\/_itam_in C - Papaya is a rich source of Cause significant yield losses.
water-holding capacity. vitamin C, an antioxidant that helps toManagement strategies includeultural
Propagation prof[ect cells from damage caused by Tregontrol measures, such as the removal of
Papaya is propagated by seed éadlcals. A single papaya can pro\,,demfested plgnt parts and the use of weed
or vegetativelythrough stem cuttings, mo.re-than 100_% O_f the recommendecrontrol. Biological _control me_asfures,
airlayering, or tissue culture, Seedda'ly intake of vitamin C. such as the rel.ease of parasitoids and
propagation is the most common method’/@MIN A - ngaya i.s a.lso- good predators.Chemlcgl CO”.@' MEAres,
and is relatively easy and inexpensive.source_ of .\/|.tam|n A, Wh'(_:h_ IS 'mF_’O”am such as the u_se of insecticides. .
Seeds should be sown in a nursery beﬁ)r maintaining healthy vision, skin, and Eowdery mllldew - Powdery mlldew
or in individual containers filled with a MYCOUS membranes. Vitamin A is alsoiS & fungal disease that can reduce yield

soil mixture of sand. vermiculite. dn @0 @ntioxidant and helps to protect cellsind  quality. - Management  strategies
' ’ from damage. include. Cultural control measures, such
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as the use of resistant varieties andConclusion ensuing the success of your papaya
proper spacing between  plants Growing papayas can be a garden.

Biological control measures, such as theewarding and enjoyable experience for Remember to be patient and
use of microbial control agents. anyone interested in cultivating their persistent, as growing papayas can take
Chemical control measures, such as thewn fresh and delicious fruit. With the time and require regular maintenance.

use of fungicides. right tools and techniques, papayaHowever, with the right amount of
Anthracnose - Anthracnose is a cultivation can be relatively easy, evendedication and care, you can enjoy the
fungal disease that can cause fruit rofor beginners. sweet rewards of your hard work and

and leaf spot. Management strategie®y following the steps outlied in this enoy fresh, homegrown papayas all year
include. Cultual control measures, suchguide, you can start your own papayaound. So why wait? Start your own
as the removal of infected plant partsplantation and enjoy a bountiful harvestpapaya garden today and experience the
and proper spacing between plantsof nutrientrich, mouthwatering fruits. joy of growing your own food!

Biological control measures, such as thd-rom selecting the right seeds to caring

use of microbial control agents. for your plants and harvesting your crop, Wy

Chemical control measures, such as theach step of the process is crucial for

use of fungicides.

A GOOD IDEA

T0 INCREASE THE INCOME OF FARMERS
BY PROGESSING OF FRUITS AND VEGETABLES IN INDIA
ITS CHALLENGESPNIRTUNITY rechnological Research was cstablighed

o _ at Mysore.
husbandry, meat, poultry, or fishing is

transformed  through a  processPresent status and future

About Author &-é’;/ (involving employee, power, machinesprospects of fruits and
or money) in sucla waythat its original vegetable preservation in India
physical properties undergo a change India is the second largest
and the transformed product has production of vegetables in the world.
commercial value and is suitable forDuring 201819 the production of
human consumption. The idea of foodhorticulture crops was about 314.67
processing started in France™dentury. million tones form an area of 25.87
During the Napoleonic War the Frenchmillion hectare. There is huge
Government faced the difficulty of opportunity unexplored underlying in
supplying food to its soldiers. Since, thethe vegetable a@hfruit processing in the

ruits and vegetables are importantfood was ofén spoilt during transport country. Viz. primary processing

component of our diet and theyoverlong distance. In 1795 theficl eani ng, grading,

serve as a vehicle of nutrientsGovernment announced a reward ok econdary processing
like vitamins, sugars, minerals and fiber.12000 Frances to the inventor who couldoaste, frozen, canned and Tertiary
However, being harvested from farm ordevelop a satisfactory method ofpr ocessi ng fij ams, j €
field they are prone to contain dirt, soil, preserving food. This a ward was wonNectar, Squash, Syrup etc. Indian
making them unfit for consumption by M. Nicholas Appert who was the first vegetable progssing activity is still
Hence processing interventions areio report the sccessful preservation of largely based on primary processing
necessary to make fruits and vegetabletood in glass container in 1804. It is alsowhich accounts for 80 % of the value
free from above mentioned materials.known as the father of canning. In Indiaaddition. In spite of a large production
Also, to increase their shelf life as wellthe first fruit and vegetable processingp as e, the | evel of p
as to prepare a number of value addethctory was established in 1935 att han 10 %0 appr oxi ma
products from them. Food processingMumbai. A fruit preservation and and vegetables are processed. dndi
include process under hich any raw canning institute was established apresently produces a very wide range of
product of agriculture, dairy, animal Lucknow in 1949. In 1950 the Central processed vegetables such as vegetable

Shubham Jairt
Rahmat Gul Hassanzai
Research Scholar
Department of Fruit Science
ANDUA&T, Kumarganj, Ayodhya
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sauces and juices, preserved oniong, salads,
cucumbers, and gherkins, mushrooms
and green paper in brine, dehydrated
garlic powder and flakes dried garlic,j.

chutneys and pickles.

Minimally processed

have 100% edible portion.

stable as compared with fresh.

Reason for increasing demand Challenges for processing in

for processed products in India Indian condition

a. Less price of fresh product atl. InIndia the value addition is only-8
harvesting time, when there is glutin 10 % compared to 23 % in Chiné 4
market prices drop down drastically % in Philippines or 88 % in UK

and f ar mett gooddrétutnn 8-tlrregylar accessibility of good quality
from its product. raw material from a reliable source

Price ofprocessed products are more

Opportunity for vegetable and
vegetables and other vegetables thdtuit processing in India

1. India is the fastest growing
economy in the world 4 largest
economy in terms of purchasing

power capacity.

2. Proactive government policies with
attractive fiscal incentives.
3. Significant investment in world

class ports, logistics & supply chain
infrastructure.
Rich demographic divided with high

) i . . . . focus on skill development,
b. An increasing trend of vegetable and for processing units is main availability of ski
i i challenge.
fruit production every year as enge. 5. Good opportunity for  world
produc“wty is increasing, hence, the3. Noni aVﬂI'abl'lty suitable processing

surplus produce should be processed varieties is also a limiting factor.

to reduce posharvest loss during the 4.

time of harvesting.

Introduction of the corporate sector

in vegetable marketing, as well as in

processing indusy.

Increased demand for processed-

products in domestic market as well

as in global market.

People prefer ready to use (RTU) andb-

ready to eat (RTE), processed

products like, onion and garlic paste.

Rural population is continuously

decreasing and urban pdation is

drastically increasing.

. Processed products have more shelfC.
life and are less bulky in nature.

. More nutritional véue per
volume of produce.

traditional method used for

jellies, etc.

may not be desirable ones.

glut of produce, due to these post
harvest loss in terms quality and
guantity occurs due to;
Lack of transport.
Lack of proper storage facilities.
Poor availability of suitable
packaging material at cheaper rate.
Lack of local cold storage to store
the surplus

a.

unit d.

In India the processing is an ancient

Vegetables undergo a number of
changes after harvesting and these

During a peak season, there is a local

investors across the food processing
supply chain which is currently
lacking.

processing of fruits and vegetables inExpected opportunities in the
the forms of pickles, chutneys, jams,

processing sector

a. New technology in vegetable and
fruit processing, cold storage, refers,
pack houses and ripening chesmh
New packaging technology for
enhanced shelffe retaining taste
and texture, attractive, easy to handle
and spacefficient.

Modern storage faciliéis & logistics.
Energy efficient technologies.

Food testing labs.

New product development in
beverages viz. flavored muskmelon,
watermelon juice drinks

yyy

b.

~ o oo

WHY WE NEED HIGH OLEIC
FOR FOOD AND INDUSTRIAL APPLICATIONS

I high oleic acid (HOSO), mid

oleic acid, and high stearic mixed
(HSSO) with high oleic acid (HOHSSO)

o he four types of sunflower oil
About Author & € 72
SampathlL.*
Ph.D Scholar (GPB)
Centre for Plant Breeding
Genetics TNAU (TN)

Dr. R. Sasikala
Assistant Professor (PBG)
Department of Oilseeds, CPBG,

TNAU, Coimbatore

uses in both food and
Compared to higltinoleic oil, the three
other kinds of sunflower oil are more
stable. The miebleic acid sunflower ail,
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can be employed, however, for particular .

industry . . .
which has a greater oleic acid content

.

and a lower amount of linoleic acid than
standard sunflower oil, is better suited

May, 2023/Page |40




N

for frying tasks in commercial and
institutional settings. Also, it works well

as cooking and salad oil. One of thechoice

most stable oils for all purposes,
including institutional and industrial
frying as well as industrial nefood
uses, is higioleic acid sunflower oil,
which has an oleic aticontent of 80%
or more and very little linoleic acid.

Why high oleic sunflower oil is
necessary for human
consumption

High oleic sunflower oil is a
kind of sunflower oil that is rich in oleic

acid and other monounsaturated fatty.

acids. When compared toother

vegetable oils that are rich in saturated
or polyunsaturated fats, it is therefore a

healthier alternative  for  human
consumption. High oleic sunflower oil is

advantageous for human consumption

for the following reasons:
Improved heart health: High-
oleic sunflower oil contains a lot of

oleic acid, which has been found ta.
enhance heart health by lowering

blood levels of LDL (bad) cholesterol.
Low in saturated fat: High oleic
sunflower oil has a low content of
saturated fat, which has
associated wit a higher risk of heart
disease.

High smoke point High oleic

sunflower oil has a high smokingi.

point, making it suitable for use in
high-heat culinary processes like
roasting and frying without degrading
and releasing of toxic substances.
Extended shelf life: High oleic
sunflower oil has a longer shelf life

than other vegetable oils because of its
high oleic acid concentration. It maiy.
therefore be kept in storage for longer

periods of time.

Versatile: High oleic sunflower oll
may be used in salad dressng
baking, frying and other culinary uses.

Overall, cooking with and
consuming high oleic sunflower oil is a
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healthier and more flexible alternative.qualities, it is a god choice for the food
Because of its advantages, it is a wisand cosmetic industries.

for individuals wishing to
enhance their general health amedluce
their risk of heart disease.

The composition of the fatty
acids is what distinguishes high
linoleic sunflower oil from high
Why high oleic sunflower oil is oleic sunflower oil
needed for industrial use Sunflower oil with a high
Due to its special qualities, linoleic content contains a lot of this
including stability, oxidative stability, polyunsaturated fatty acid called linoleic
and a high smoke point, high oleicacid. It normally has a linoleic acid
sunflower oil is also utilized in industry. content of 69% and an oleic acid content
These aresome explanations on why of 20%. It is frequently used in the
high oleic sunflower oil is employed in culinary sector for frying, baking and
industry: salad dressings esause of its neutral
Resistant to high flavour.
temperatures:  Due to the high On the other side, high oleic
smoke point of high oleic sunflower sunflower oil contains a lot of oleic acid,
oil, it can resist highemperature a monounsaturated fatty acid. Typically,
cooking procedures without it has 9% linoleic acid and 82% oleic
degrading or releasing hazardousacid. It is perfect for higineat culinary
chemicals. This makes it perfect fortechniques like frying and kig since
use in the food sector for higieat it has a high smoke point. It has a mild,
procedures like deefpying, baking nutty flavor and is commonly used in the
and roasting. food industry and for industrial
Extended shelf life: Compared purposes.
to other vegetable oils, high oleic High linoleic and high oleic
sunflower oil has a longer shelf life sunflower oils have different fatty acid
because it has a greater centtation compositions, which has an impact on
of monounsaturated fatty acids,their healthadvantages. Sunflower oil
which are less likely to oxidise. This with a high oleic content is thought to be
makes it perfect for usage in the foodhealthier because it has more
business with londasting goods like monounsaturated fats and fewer
cereal, snacks and baked goods. polyunsaturated fats, which are more
High oxidative stability: High likely to oxidise and produce
oleic sunflower oil has a reputatio inflammation in the body. The high oleic
for having a high level of oxidative acid content of igh oleic sunflower oil
stability, making it less susceptible tohas also been demonstrated to improve
oxidation and rancidity. For the heart health by lowering blood levels of
creation of creams, lotions and other.DL (bad) cholesterol.
skincare goods, the cosmetics sector In the end, the decision between
finds it to be an excellent choice. high linoleic and high oleic sunflower
Low -cost alternative:  High-oleic oil will rely on your individual
sunflower oil provides a lowost requirements and tastes. High linoleic
alternative to other oils used insunflower oil may be a fantastic
industry, including as olive oil or alternative if you're seeking for a more
avocado olil. economical frying and cooking solution.
In general, high oleic sunflower Yet, if you want a better alternative with
oil is a flexible and affordable option for a  greater ~ smok&ee  conteny/
industrial uses, and due to its special
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HEALTH BENEF
MAJOR LIGNAN
SESAMEBésamu

ndicum)
SESAMIN & SESAM|

ods and been used contents of sesaminol epimers betwéb
in ancient Chinese medicine for a longand 35mg/100g seed (Ali A. Moazzami

, E time. 2007).
me' . Nutritional facts: o _—
. . Biological activities of sesame
Tirkey Anjali Ira * Sesane seeds are composed of,. .
. ) " Tlignans promoting health
Research Scholar 50% lipid and 20% protein contributing .
. : . benefits:
Paul Virginia to one of the most important oil seed
Professor crops in world. They all are very good Sesamin
Department of Food Nutrition & source of manganese, copper, calcium, This lignin is of the furofuran
Public Health, Ethelind College o magnesium, phosphorous vitamin,, B type and has a lot of advantages for
Home Science, SHUATS, zinc and dietary fiber. In addition to human health. It has been discovered to
Prayagraj, UP these important Phytonutrients, sesame play a key role in free radical
seeds contain two unigque substancesscavenging, hypertension, anti

Sesaminand Sesamolinboth of these inflammation, and glucose metabolism.
esame §esamum indicumin the  pelonging to a group of special & The metabolism is aided by sesamin's
Soldest species of cultivated peneficial fibers called lignans, and haveassistane in transporting fatty acids into
oilseed crop, and it has a numbemeen shown to have a cholesteromitochondria for oxidation.
of health advantages in addition to beingowering effects in human. Sesantias Additionally, sesamin decreases (LDL)
consumed as a food product (oil andalso been found to protect the liver fromlow density lipoprotein and increases
edible seeds) sesame is grown for it$xidative stress and damage. (HDL) high density lipoprotein, as well
seeds, and the primary use of sesame The content of sesamin andas inhibiting the absorption of
seed is as a source of oil fopoking. It sesamolin in ten commercial virgin andcholesterol. Sesamin improves fat
also serves as a nutritious food forrpasted sesame oils was in the range dfurning, lavers blood cholesterol levels
humans and is widely used in bakery an44i 1601mg/100g oil. In five refined and fat storage in the body, preventing
confectionary foods. The seeds and oisesame oils, sesamin ranged betweesbesity and atherosclerosis in people.
have been known as traditional healtf118 and 40ing/100g seed and the total Sesamin has aniflammatory

Table 1: Nutritional composition: Whole dried sesame seed, USDA 2019 (U.S. Department of Agriculture) Food Datz
Central

Nutrients Minerals Vitamins

Energy (kcal) 573 Calcium” 975 Vit C° 0
Protein 2 17.7  lron® 14.6  Thiamin® 0.791
Total lipid 2 49.7  Magnesiun? 351  Riboflavin® 0.247
As® 4.45  Phosphorou$ 629  Niacin® 4.52
Carbohydrate # 23.4 Potassiunt 468 Pantothenic acid 0.05
Total dietary fiber @ 11.8  Sodium’ 11 Vit Bg° 0.79

Zinc® 7.75  Folate’ 97

Copper 4.08  Betacarotené 5
Seleniun? 34.4  VitA® 0.25

Vit E° 0

4y/100g edible portior’mg/100g edible portiorfug/100g edible portiorflU /1009 edible portion.
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properties that prevent some enzymesnd oxidative damage to DNA. Thechemo preventive, antimutagenic, and
from  producing pranflammatory formation of colonic precancerous ant hepatotoxic properties.

mediators. When brain tissues ardesions in vivo was clearly prevented by
deficient in ducose, sesamin has beendietary sesaminol glucosides (SGs) in a
demonstrated to create ketone bodiesecent study. Therefore, dietary SGs

Conclusion
The major functional ingredients

When compared to blood pressurecould bean effective chemo preventive in segame are the Ilgnans' such as
lowering medications, sesamin andagent for colon cancer. They supportsesammj ses'amol, sesaminol  and
vitamin E significantly lower intracellular calcium levels as well. sesamolin, Wh'Ch cou-lc.i be extracted
hypertension due to sesamin's PUFATherefore, sesaminol glycosides ma)pnder appropriate conquns and u.sed as
properties. promote the survival of neuronal cells bnyOd -supplerr.]ents "? various
reducing inflammatory response, Whichformulatlons. It is alsg a rich source of
may ultimately stop the developmentt micro and macro nutrients and holds the

an inflammatory complex of neuronal poter.1t'|al 0 F_’re"e”t varlo:s health
plagues in Alzheimer's disease condition and diseases. So, the seeds can
n

Sesaminol
Sesaminol was shown to have
the strongesantioxidative activity of the

sesame lignans. It  has be easily incorporated into a normal diet
demonstrated that sesaminol hasSesamol at a level that might benefit aith as a
synergistic effects that enhance the liver Sesamol in an effective anti natural antioxidant with wide food

and plasma concentrations of Vitamin E,oxidant found mainly in roasted sesameelated applications.
hence increasing the availability of or in processed sesame oil. Studies have

tocopherols in biological systems.shown that sesamol can act as a yyy
Additiondly, it was discovered to metabolic regulator and possesses
prevent membrane lipid peroxidation

MILLETS' IMP &

ON DIETARY NUTRITIONA :&

with food security, farmer
welfare, and nutrition security.

One of the earliest
known meals is millets, a
smallseeded resilient plani
that thrives in locations with
poor soil fertility and moisture
and may be grown in arid climates or in

About Author

cent share in total millet products.
Rajasthan contributes half of the total
millet production in India's total millets
production. In India, multiple verities of
millets such as Bajra (Pearl Millets),
owar (Sorghum), Ragi (Finger Millet),
Canary seeds, Buckwheat and Other
Cereal. Pearl milke(Bajra) and Sorghum
(Jowar) constitutes the largest share in

Alok Kumar Pandey*

SMS Agrometeorology
KVK, ICAR-IISR Lucknow areas that receive rain. Léfertile,

tribal, rainfed, and hilly locations are
where millets are grownlndia is the
largestproducer of millets in the world
illets are frequently referred with a share of 41 per cent in 2020. The?

to as super foods, and major millets producing states in India
growing them can be are Haryana  Uttar Pradesh,
considered as a strategy forChhattisgarh, Gujarat, Rajasthan, SR
sustainable agriculture and a healthyMadhya Pradesh, Maharashtra, Andhra ndi ap s tot _a | produc:
environment. Millets are collective Pradesh, Karnataka, Tamil Nadu, and .Mlllets are "’? ?U'tat_"e crop that
group of small seeded annual grasse¥elangaa are some of these regions.(:"’_In \_N'thStar?q India’s d!verse agro
that are grown as grain crops, primarilyCurrently, together these ten stateé:l'mét'c condltlon§ ‘?'”e to |Fs numerous
on marginal land in dry areas of account for around 100 per cent inspemal chara.lcterlsucs. In light of these
temperate, subropical and tropical Mi | | et 6s producti o ﬁlemﬁ, Inld'ﬁ HaF Eleguesﬁe% ng’ st
regions. Millets provide a variety of namely Rajasthan, Uttar Pradesh and® de5|gqate(jI' as théinternational
advantages that can address problemrHaryana accounts for more than 81 pep(ear of Millets” and the yea2018 has
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already been designated as thetional in Hindi, Panivaragu in Tamil and over a longer period of time, lowering
Year of Millets Malayalam, Baragu in Kannada, andthe risk of developing diabetes mellitus.
Although its importance as a Varigalu in Telugu. Different millets are simple for people
superfood is acknowledged, millets are High in proteinspearl milletis  with celiac disease ton¢lude in their
increasingly seen dpoor person's food" known as Bajra in Hindi, Sajje in diets.
in common opinion. In order to increaseKannada, Sajjalu in Telugu, Kambu in Millets are a great source of
the production and consumption ofTamil, and Kambam in Malayalam. calcium, iron, zinc, phosphorus,
coarse cereals and millet, they must be Due to a shift in consumption magnesium, and potassium, among other
rebranded as "nutdereals." patterns, the conversion of irrigated landnutrients.  Additionally, it includes
Jowar (sorghum), Bajra (pearlto rice and wheat farming, the lack ofsizeable levels of nutritional fibre and
millet), ragi (finger millet), Jhangora millet, low yields, dietarypreferences, vitamins including niacin, vitamin B6,
(barnyard millet), Brri (proso or and decreased demand, the area undéslic acid, am betacarotene. The
common millet), Kangni (foxtail/ Italian millet production decreased by 60%, tonervous system can be strengthened by
millet), Kodra (Kodo millet),etc. are 14.72 million hectares. This led to a drophaving access to a lot of lecithin. Millets
among the millets that are oftenin the levels of vitamins like A, protein, can therefore aid in overcoming

produced in India. iron, and iodine in mothers and kids,malnutrition if they are regularly
Iron and fibre are abundant in which led to malnutrition. consumed.
barnyard millet Kuthiravali, Oodhalu, India is ranked64th out of 81 The urgent need to inform

Odalu, Kavadapullu, and Sanwa are itcountries on the Global Hunger Indexconsumers, producers, participants in the
names in Tamil, Kannada, Telugu, (GHI). In terms of child malnutrition, it value clain, and decisiomakers about
Malayalam, and Hindi, respectivelA comes in second, underscoring the direnillets’ diversity, nutritional benefits,
common grain calledinger milletis a situation in which our nation finds itself. and environmental advantages might
great alternative to cereals and oatsThe Public Distribution System and build ties across the food, agricultural,
Ragi, Ragulu, Kelvaragu, Koovarugu, Targeted PDS continue to operate afteand conservation sectors. By introducing
and Mundua are its names in Kannadagver 50 years of operation. The millet cultivation in regions where
Telugu, Tamil, Malayalam, and Hindi distribution of wheat and rice hasfarmers' misery is apparengne may
respectively.Minerals and vitamins are received all the attention, but milletsincrease farm revenues by double and

abundant irfoxtail millet. It goes by the have long been ignored. promote farm diversity. A timely
names Thinai in Tamil, Kirra in Telugu, Logo and slogan for strategy to remove farmers from the
Thinna in Malayalam, Navane in International Year of Millets misery in the area is through focused
Kannada, and Kangni in Hindi. 2023 programmes with appropriate training
Little millet, known locally as Most millets are very nutritious, and capacitpuilding activities that

Chama in Malayalam, Same in Kannadareadily digested, noeacidforming, and encourage farmers to divergiftheir
Samai in Tamil, Sama in Telugu, andnon-glutinous meals. Low glycaemic crops by growing millets instead of
Kutki in Hindi, is likewise high in iron index (Gl) foods are devoid of gluten losing money on them.

and fibre.Proso Milletis known as Barri and aid in a slower release of glucose YYVY

POWER OF FLOW

A floral preservative is a
Dr. E. Shirin Hima Bindu mixture  of ingredients

AssistantProfessor added to the water of a cu
Department of RMCS, floral arrangement to increase th
College of Community Science, postharvest life of flowers and greens.

PJTSAU, Saifabad, Hyderabad Cut flowers benefit ~from floral /o ial floral preservatives contain
preservatives which act as flower food )
ompounds that provide a food source

because once they are harvested, they 8r fresh cut materials (carbohydrates),

not have access to nutrients and water
uptake through their root system.
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also ensures continued growth andsucrose was an effective preservative for
development (e.g. petal expansiongcut roses. Other natural compounds such
flower opening) of cut flowers. In as essential oils, plant extracts, and
addition,  hydration  provides an sugarbased solutions have also shown
opportunity to control water soluble promise in keeping cut flowers hydrated.
chemical inhibitors of ethylene action

)
‘I h (e.g. silver thiosulphate) argknescence Another area of research has

to flowers. Hydrating flowers after looked .at the deyelopment Of
harvest increases the risk of bacteriaPreservatlves that are tailored to specific
4 . ¥ occlusions into stems, either directlyﬂower species. For exa.mple, a §tgdy
increase water uptake (acidifying agent),rrom contaminated solutions or b found that a preservative containing
and reduce bacterial rgwth in the calcium nitrate and sucrose was effective

) icrobiocid s " Icontinued growth of bacteria in xylem lonaing th lfe of Gerb
container (microbiocide). Some flora conduits during dry shipment, at prolonging the vase life of cut Gerbera

preservative formulations also help to flowers.
improve petal colour over time and When using floral preseniges tionall h h b
increase the size of flowers. or flower food, it's important to follow Additionally, there has been

the instructions carefully and to use theresearch into the ‘use of preservatives

Flowers need to hydrate in 4 acommended amount of solution for thethat are designed to work in conjunction

preservative solution to replace moisture with other postharvest treatments, such

I quri ) d harids. Th volume of water in the vase. Changing Id iy v i
ost during cutting and haridh. The the water and adding fresh floral S cold storage.df instance, a study in

Ilr?wetrs stand ar:d. balalr:1|ce themzelvlzs b'%reservative every few days can alsothe Hortlc;ulture R(alsgarch foundt t.hgt a
Ie sgr.age conI alnet{._I to;velrs shou ¢ elp to extend theife of cut flowers.in preserlvz(:ljltlveT sdo ution con a}:cmrlg
placed in a cool, ventilated place as e¥ecent years, there have been sever&enzya enine and sucrose was effective

drink up the preservative through fresmyadvancements in the development oftt extending the vase life of cut

cut stems. The flowers are allowed to sitfI oral preservatives carnations that had been subjected to
for overnight. This nourishing step ' cold storage.
maxmizes solution uptake and enhances One area of research has

the life of the flowers. Cut flowers that focused on the use of natural and organig)vera”’. there is ongoing re§earmn0

) . peveloplng more  effective  and
are hydrated after harvest can restore theompounds as alternatives to traditiona . .
| in flower turgidity that occurs chemical i E | sustainable floral preservatives to
OSS_ owe u giaity i ¢ emlt_:a preservatives. -or &Rp e., a improve the shelf life and quality of cut
during dry handling of stems in the study in the area of Postharvest Biologyg o\wers
greenhouse and helps to limit waterand Technology found that a solution

deficit stress. Hydrationafter harvest containing aloe vera gel, citric acid, and Yyy

crops, such as rice, wheat, beans, and

other grains and legumes, it is done.
- Iron, zinc, and vitamin a defiaieies are
‘ the micronutrients that impact the

greatest number of people globally and
THE WAY TO SECURE NUTRITIONAL SECURITY are the main focus of biofortification
research. The Indian Council of
Agricultural Research (ICAR) has
t consists of biological processes. Itlaunched numerous programmes in a
refers to food crops that have beervariety of crops, including pearhillet,
designed and grown using wheat, sorghum, rice, and lentils, in
Neetiraj Karotiya * contemporary biotechnology techniquesyesponse to the urgent need for the
Ph.D. Scholar Agronomy traditional  plant  breeding,  and nutritional biofortification of the staples
Ankit Kumar Tiwari agronomic methods that are nutritionally(Iron and Zzinc). The first iron fortified
M.Sc. Agronomy improved and have a larger "Dhanshakti" is a crop cultivar that will
Institute of Agricultural Sciences bioavailability tothe human population. formally debut in India. It is a

SIQEIGERCRVAIEETVANLEUEIE |t is also offers a longerm, sustainable, component of the NutriFarm Pilot
(U.P) and relatively affordable way to give Programme launched by the Indian
more micronutrients. For some particulargovernment.

About Author
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The obijective of biofortification
Biofortification workswith higher

concentrations  of  vitamins and
mineralsor  higher  amounts  of
proteinandbetter fatsandfocuses on
practical solutions & promote public
health. The objectives of biofortification
in order to improve nutritional quality

of
genotypic variation in order for like disease resistance. lllustrations of
conventional breeding to be effective. biofortification a fewinstances of food
To improve the number of vitamins and crops that have been kiortified.
minerals in crops, this variation can be i . o

employed in breeding plans. In Benefits of biofortification:

traditional plant breeding, parent Iinesb BfI.OfOI"[ITICEltI.OH rr.1a|r'1f. goal is _It_?]
with high nutrient levels are crossed enefit society in a significant way. The

interest must possess sufficient it, introducing new or different traits

the followings: with recipient lines that have sieable

1. Quantity and quality of protein agronomic  features over several
2. Quantity and quality of oil generations to produce plants that hav&'
3. The content of vitamins the desired agronomic and nutrient
4. Micronutrients and minerals content traits. 2
5. Other trace elemest iii. Genetic engineering

modification/ transgenetic
Biofortification techniques/ method:

methods: Three fundamental The transgenic approach can be
approaches transgenic, conventional, anda viable option when there is little or no®
agronomic incorporate, respectively, the genetic diversity for the creation of
use of crop breeding, fertilization biofortified crops diversity in the

techniques, and biotechnology to amount of nutrients available in
biofortify critical micronutrients into different plant types. Incorporating =
crop plants. The three biofortific&n  genes that raise the bioavailability and
techniques are listed below: concentration of micronutrients, as well
i. Agronomic practices: as the presence of anti nutrignthat
To temporarily improve crops’ limit the bioavailability of nutrients in
nutritional and  physical health; plants can all be done using transgenic
agronomic biofortification  entails  methods. Successful transgenic

physically applying nutrients to the techniques may be shown in the
plants. The nutritional status of people production of high provitamin lysine

is also improved by consuming these rich maize, high unsaturated fatty acid
meals. Agronomic biofortification is soybeans, high provitamin /olden
simple and inexpensive, but it needs torice, high provitamin A, and irerich
take the environmental impact, cassava. In this method DNA is
applicaton method, and nutrient source injected into an organism's genome"
into particular account. These have to through genetic engineering to modify
be used repeatedly throughout each

crop season, which makes them Examples of bio
occasionally less cosfffective. The
quality of wheat, rice, and maize has
been improved via agronomic Wheat- HI 1633
biofortification rather successfully.  HD 3298

These are methods farmers employ to DBW 303 & DDW 48

manage crops, enhance water use, and Little millet - CLMV 1

improve the environment. They also Groundnut - Girnar 4 & 5
involve applying organic fertilizers to  Yam - Sri Neelima and DA 340
raise the amount of micronutrients in  Rjce- CR Dhan 315

fortification:

benefits of biofortification are
below;

listed

Enhancing the bioavailability and
concentratiorof nutrients in crops.
Improvement in peoples' general
health.

It is a sustainable agriculture
practice that doesn't cost extra for
consumers.

Crops that have been biortified
have a better possibility of
eradicating the malnutrition issue in
the future.

Biofortification is a practical and
costeffective way to deliver
micronutrients to persons who have
limited access to different diets and
other micronutrients.

Biofortification uses nofgenetically
modified techniques like
conventional breeding and
trangyenic procedures, it is superior
to genetically modified (GM) crops.
It boosts crop production and makes
plants more resistant to pests,
diseases, and droughts.

It aids in the welbeing of farmers
and also has the potential to assist

Crops / verities Fortified Nutrients

Protein, Iron and Zinc
Protein and Iron

Protein

Iron and Zinc

Oleic acid

Iron, Zinc and Anthocyanin
Zinc

the soil. Maize - Hybrid 1,2 &3 Lysine and Tryptophan
Conventional plant breeding: Mustard - Pusa mustard 32 Low erucic acid
Conventional breeding is the gyeet potatoLegumes, Rice, Cassana, bean Iron
biofortification technique that is most Wheat, Sweet potato, Rice, Maize, beans Zinc

well-known. It offers an effective,
inexpensive alternative to agronomic
and transgenic based methods. The trait

Cassana, maize, sweet potato
Cassana, sorghum

)
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the underprivileged. to concealed hunger, biofortification biofortification should be catered to the
9. It is quite affordable once the is especially beneficial. local needs of the population.

Summary:
Malnutrition has emerged as

preliminary study is completed. The

T iofortification ~ challenges:
procedure is simple to scale up an

dulicat Some of challenges faced in f the alarmi bl iall
uplicate. biofortification are as following one of he alarming problems especially

10. Biofortification is a sustainable, . e e .. in under - developed and developing
. . ' 1. Biofortification could be difficult if : i
economical solution that can assist . . . world. In India more than one fifth
. . . . i rural impoverished people receive the ! ) )
in resolving this dilemma in a nation . . population lived in poverty mostf dhe
. . . S right education. However, the .
like India, which has significan ; e farmers. The potential to reduce
. biofortification method should not . . .
nutritional challenges. malnutrition on a worldwide scale exists

L change the food's flavour or colour. . . L ,
11. Numerous research and publications . . with biofortification as a costffective
- . Some grains changes colour during
indicate that India faces a

. o : approach. Studies on biofortification
ianificant bl ith q biofortification and due to this people h had i ttoct ial
if;trr\i[[;gsn problem  wi under hesitaé to accept biofertified food. ave had positive effects on social,

. : economic, and environmental issues as
. . - i.e. Golden rice. )
12. Anemia and iron deficiency are well as the preventioand management
widespread issues, especially in

2. The costs of implement could be an . . L .
— : of  micronutrient  deficiencies in
) . initial barrier for people. )

economically disadvantaged areas. vulnerable groups, especially women
13. In homes that frequently consume

Way forward: Having a lot .
variations in the dietary (food) habits of 2"d children.
foods that are deficient in y

micronutrients and are more prone

across the country with variation in VVY
geographical regions mean that

I
pathogens and their virulence, plant pathogens. Microbial consortia

together with appearance of new exhibit great potential but unfortunately,
races and biotype contribute to difficult to control. Fhizosphere
‘ severe disease outbreak§o  engineering by the concept of microbial

ensure sustainable food supply consortia may offer a reduction in

d for increasing population, there is agrochemicals use by replacing their
urgent need of formulating better functions with microbe activity. Soil
a agricultural practices that microbes have the potential to be

integrate sustainability rather than engineered to address a variety of soil
AGA'NST PLANT PATH individual practices. Also, these fertility and crop poduction issues. The
tactics should fight climate change design of  synthetic microbial
with minimal soil and environmental communities (SynComs) can lead a
degradation and the major concern isbetter way of biocontrol practices.
the protection ofhuman health for Before the development and use
current and future generations. In thatof a microbial consortium, the
: context,microbial consortiums defined compatibility of microorganisms to be
Garima* as the group of different used for the concerned host plantian
N.K. Yadav microorganisms that have the ability to the effect of cenoculation of these
Deepak Kumari act together in a community and therebyorganisms should be studied. Combined
Ph.D. Scholar can suppress the growth of plantinoculation  ofbeneficial micre
Dept. of Plant Pathology pathogens. Soil miobial  organisms generallshow increased
CQS ngyang Agricultural communitiesare  essential for the growth and yield characters as well as
CIOVEIEI, [T, HETSEE) processes that drive productivity and germinationnutrient uptake and less
sustainability of the agroecosystem. occurrence of plant diseases. Thus
Single strain inoculants are generally microbialbiopesticidesymbolize the
lant pathogens exhibit constant |ess effective due to limited competitive foremost group of broad range
and major threat to food ghjjity against indigenous microbes that biopesticides, which are pest specific
production. Use of fungicides, gre hyperdiverse ral changing over and useful in disease suppression
breeding for resistance, and geneticime with varying environmental among all the biopesticides using in
manipulation  of  plant —immune congitions. These issues can berecent time.
components haveelped to mitigate this  gyercome by combining different The difference in physical,
threat. However, rapid evolution of gyains in order to cover wide range of chemical and biological propertiesf

About Author
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Interactions in rhizosphere

| |

Human Pathogenic ’

Positive | Negntive (van Baarvlen et al.,
' 2007)
| Plant growth promoting rhizobacteria | | Competition or
—_—— S e ; pavasitism among plants P 3 :
| Decomposers of organic detritus seudomonas,
| Pathogenesis by Staphylococous nnd
| Fungal and bacterial antagonists I bacteria or m"'“' Stenotrophomonas

I Endophytes I
. .| Herbivore |

{ Arbuscular mycorrhizal fungi I

| Blocontrol agents |

the rootassociated soil, comparedth  (PGPB), arbuscular  mycorrhizal effect. Another strategy is to use PGPR
that of the bulk soil is responsible for fungi (AMF) and fungi from the genus along with fungicides, integrating
changes in microbial diversity and Trichoderma spp. can establish biological and chemical methodshd&

increased numbers andctivity of beneficial interactions with plants, mutual actions between AMF and

microorganismsn therhizosphere. thereby promoting plant growth dn Bacillusspp. have been reported against

The mechanisms of plant growth development. Rhizosphere various biotic stresses. In the absence of
stimulation by microbial consortia microorganisms can influence one the pathogen, PGPRs enhance the
include another, and the resulting consortia of mycorrhizal effect in the plants. Thus,
1 Enhanced nutrient availability PGPB + PGPB (nitrogefixing  there are many evidences indicating the
f  Phytohormonenodulation bacterium  such  a@hizobiumspp. combined influence of PGPRilong

1 Increased tolerance exerted byandPseudomonas fluorescgné&MF +  with other BCAs that can lead to
different microbial players within PGPB, andTrichoderma+ PGPB may effective management of crop diseases.

the rhizosphere have synergetic effects on plant growthTo avoid pathogens initially, the
Plantgrowth-promoting and fitness, providing the plant with material used for planting should be
bacteria (PGPB) and fungi such enhanced benefits to overcome bioticfree of pathogens. Using microbial
asTrichodermaandMycorrhizae can be and abiotic stress. consortia as a protective layer on seeds
very efficienty used as consortia. Therefore, a special approach could be a way of preventinghd
Rhizosphere  micr@rganisms like for improving the PGPR efficiency is establishment of these pathogenic
plantgrowth-promoting bacteria the use of mixtures containing different organisms in combination with regular

genera or species that exerts additivespray applicationy.

WITH POTENTIAL MEDICINAL SIGNIFIGRNGE

used in many parts of the world sincediseases such as Bacterial infections,

ancient times as medicinal agenfThe HIV and Cancer etc.

medicinal uses of insects and otheifntroduction

arthropods plays an important role to Pest control means management

treat various maladies and injuries andr elimination of insects, wildlife, &

has a long tradition can be effective andodents that have become pests of
n ancient cultures, insects were usethroyide results. Insect as a naturahumans. In ancient cultures, insects were
as medicine, and today, scientistsyroduct having potential source as aused as medicine, and today, scientists
are studying and trying to rediscovermegicine that is wful in curing as well are studying and trying to rediscover

many natural products from insects.zs giving protection from some majormany natural products from insects.

Insects and insedterived products are Insects and insederived products are

Mohan C.*
Division of Forest Protection,
ICFRE- TFRI, Jabalpur (MP)
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used in many parts of theorld since epinephrine and nonpeptide component®ebridement of Wounds
ancient times as medicinal agentswith a variety of pharmaceutical Application of maggots to the
Honey is applied to treat burns. Honeyproperties. For the treatment of cancewound thencleaning and removal of
and beeswax combination used forcells, including renal, lung, liver, necrotic tissue and debris (eschar) occur
several dermatologic disorders, includegprostate, mammary gland as well aso that granulation and healing can
psoriasis, tinea, pityriasis versicolor,leukemia cells can beargets of bee begin. Maggots clean wounds by the
atopic dermatitis and diaper dermatitis.venom peptides such as melittin andextra corporeal production of enzymes
Royal jelly wsed to treat postmenopausalphospolipasé\2. Recenyy Moon et al that digest the debris which the maggots
symptoms. Bee and ant venom haveeported that bee venom can inducehen feed upon. Wound Healing: It has
reduced the number of swollen joints inapoptosis in cancer cells (in humanan immunomodulatory role in the wound
patients with rheumatoid arthritis. leukemic U937cells) the key regulatorshealing process 8 In particular,
Propolis, a hive sealant made by beedn bee venom induced apoptosis are-Bclneutrophils, macrophages, lymphocytes,
has been utilized to cure aphthous? and caspasg through down regulation and the complement system respond to
stomatitis. Cantharidin, a derivative of of the ERK and Akt signal pathway. exposure to the MS. With neutrophils,
the bodies of blister beetles, has been the ES inhibit elastase, the respiratory
. Maggot Products . .
applied to treat warts and molluscum i burst, hydrogen peroxide proction,
contagiosum. Combining insects with . Ma99°t therapy|§ a typg of and migration of these cells.
conventional treatments may providet_"Other_a'_Dy involves the introduction of Fruit Fly
further benefit. The medicinal uses of!'ve' d|smfected. maggOtS (fly Iaryae) Fruit fly is the type of insect
insects and other arthropods plays aﬁnto the nonhealing skin anq s tlssuewhich can detect one of the treacherous
important role to treat various taalies wound(s) of a human or animal for th_ed seases whi ch we (
and injuries and has a long tradition carPUrPose O_f C'ea”'”g PUt the necrOtICCancer cells exhibit a metabolism that is
be effective and provide results. Insect dead) tissue _W_'thm ) a wou.nd fundamentally altered as compared to
and other arthropods provide ingredientéd?b”demem) andisinfection. There is that of normal cells leding to changes in
that have been a staple of traditionafE\_'Idence that maggot therapy may helq he tumor 6s mi croenv
medicine for centuries in part of EastW_'t_h wqund healing. Maggot therapy peroxidation activity and to a variety of
Asia, Africa and South America. divided into 3 processes: potential intraand extracellular cancer

What | Pl ¢ Clinic/ Plant ; \[l)vebrlc;err?er:_t of wounds specific markers. Thus, quantitative and
at s a ran e an - wound healing qualitative variations of metabolites

P, - .
Health ngﬁt cinic! plant health clini 3. Disinfection of wounds. provide important information on ke
condition.

is an innovative extension model
developed by the Centre for Agricultural Table 1: Insects as medicines in different human cultures:
and Biosciences International (CABI)

. . Common Name
where a designated trained plant docto

Scientific Name Disease Treated

. L . Locust Post childbirth anemia, lung
physically visits some common location .
) i diseases, e.g, asthma and chro
of villages at least twice a month for on
i ) X . cough
field detection and diawstics of the . . .
Pod Borer Helicoverpa armigera  Panacea Stomach Pains
plant health problems of the farmers and
; . . larvae
provide sustainable recommendations . . .
May Beetle Melolontha vulgaris Scratches, anemia, rheumatisn

Through the plant clinics, it is possible

to address even the minute issues of thQHouse fly Musca domestica Eye cysts, baldness

small and marginal farmers. Cicada Huechys sanguinea Migraine headache, ear infectia
Red velvet mite  Trombidium Malaria, urogenitatlisorders,

Honey Bee Products Used as grandissimum paralysis, aphrodisiac
Medicine Cattle tick Boophilus microplus  Chickenpox

To treat diseass, such as Ground beetle  Scarites spp Suture wounds
arthritis, rheumatism, pain, cancerous peanut beetle ~ Palenmbus Asthma, arthritis, tuberculosis,
tumors and skin diseases Bee venor dermestoides sexual importance
therapy have been used in traditional Gnost moth Hepialus oblifurcus Fortifier
medicine. Bee venom contains a variety Gjant Skipper ~ Aegiale hesperiaris Rheumatism, aphrodisiac
of peptides including melittin, apamin, pgjm peetle Pachymerus nucleorun Earache
ado lapin, the mast cell degranulating 4 wasps Synagrisspp. and Provide lime to the foetus
peptide, enzyms (phospolipasA2), Sceliphronspp
and amines like histamine and Stingless bee Trigona spinipes Cough, Acne
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Ant ant eggs mixed with an egl amount of is used to treat asthma, leakage,
The South American tree ant, white flour to make dough. Most of thebr onc hi t i s, 6catarrh
Pseudomyrmesp. commonly called as native healers used ants. Ants were puinfluenza, sore throat, sinusitis and
the samsum ant has venom whichinto canvas bags and put around the leg®nsillitis. (Table 1)
possesses many pharmacological effectsf paralyzed.
such as reducing inflammation, relieving
pain, inhibition of tumor growth,
hepatitis treatment, andvér protection.
According to Bai, a primary alkaloid
obtained from fire anBolenopsis invicta
exhibits anti angiogenic activity; this
toxin has the ability to inhibit a series of

kinases involving in angiogenesis he h di for i K ol | . dicinal
mechanism. Polyrachisla mellidens a in the human diet or for livestock potential new alternative medicina

medtinal ant used in Chinese medicine,feeding gnd nine spgcies used .as drugs. This is arT exci?ing gnd rapidly
was confirmed to exert potent analgesicthere,‘peuuc resource. Different spec?les oéxpanding .new field since |n§§cts are
and antinflammatory actions. Its ter'mltes are e to treat various hugely variable and have utilized an
therapeutic efficacy in the treatment ofd i seases that a f f eenormobsuramgendd satutpledudtst th . F

various inflammatory disorders had beerf: 9" Microkeratomes exiguous used forcope up the environmental perturbations

reported. Weak vision was treated Wi,[hasthma, bronchltls,.lnfluenza, whoopingfor many years/
cough, flu. Nasturtiums macrocephalus

Conclusion

Termite The purpose of the present

From a serviceable standpoint,study is to focus on the use of insect as a
termites are commonly used insects imatural product having potential source
traditional popular medicineA total of as a medicine that is useful in curing as
45 termite species belonging to fourwell as giving protection fromthe
families were recorded as being used byliseases. Here are the significant recent
human populations, with 43 species useddvances in developing insect as

farm.
Parts of robots :
AG R I ‘ U LT U RAL R( Sensors, ControllelComputer,
Drive/Actuator, ArmandEnd-effectors
Need of roboticsin agriculture
T H E FAR I\/I E RS O F T H E A Sustaindomestic agriculture
A

Facilitates 24hour operations
horticulture etc. In agriculture, the A Improves safety
opportunities ~ for  robeenhanced A Reduces labour needs
productivity are immense arttie robots A  Reduces chemical usage
are appearing on farms in various guise& Robot can do the right thing, in the
and in increasing numbers. The main  fight place, at the right time in the
Siddhant Gupta* area of application of robots in right way.
Chinmaya Kumar Sahu agriculture today is at thearvesting
Research Scholar stage. Emerging applications of
Deptt. of Agrometeorology, robots ordronesin
GBPUAT, Pantnagar agriculture  includeveed & it

About Author

control,cloud seding, and
planting geds, |l
. . .. harvestingenvironmental il - - -
rohat is a mechanical, artificial monitoring and soil analysiggri robot ' Application

agent apd is usually an e.lectroin the field can do all the of
mechanical system. It is

a g
tasks that a farmer can 2

device that, because of softwarey by plowing, sowing | - : Agricultural

programming, makes complicated tasks. e fertiliz}ng and ) Robot

easy to perform. filing the field. This '

Agriculture robots will save the time and

ogical Agrlﬁ:‘Jlturgl RO?OUCS IS t.he effort of the farmer. Avance robots
ogical - proliferation — of automation .., 455 monitor the farm with the

technology into biesystems such as help of sensors and keep farmers

agriculture,  forestry, ~ green house’updated on the current status of the
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Types of robots used in products can be made. fertilizers, pesticides The jobs in

agriculture A Robots can work in very dangerousagriculture are a drag, dangerous, require
1. Demeter (used for harvesting). conditions. intelligence and quick, though highly
2. Robot for weed control. A The Robot does not get sick tired repetitive decisions hence robots can be
3. Forester robot. and does not need time off. rightly substituted with human operator.
4. Robot in horticulture. Disadvantages Workload on farmers minimized by
5. Fruit picking robot. A Robots cannot easily adapt toUS"9 these t.y pes of ropots, and |t-have
6. Drone unusual conditions like a human o ccmplete field gperatlon at the time.
7. Agriculture Robot Suit being can (e.g. if an item on the IineThe higher: quality products can be

obtained by this technique and it is best

dvantages s not in correc?t place, a hu.manfor future farming. Few attempts have
worker would notice and correct it). peen in India in the field of robotic

A
A Robots can work 24 hours a day,
everv dav with no breaks YA People are  made unemployedapplication of agriculture, but they all
A Ro )k/) o)tl s donbdt nee because rogots are ciioing their job.  are developed at laboragoscale. With
. q % Rbidts dte Vef)Pe%en%iVe\gr?d%8aradvancement of embedded system,
A (so money is saved). take several years to pay for them. computing, machine learning and

Robots are  extremely — accurate o artificial intelligence, attempt can be
compared to humans, so productConclusion: made to promote precision agriculture.

quality is high. Agriculture robots can reduce
A Robots can perform tasks morethe cost of cultivation by controlling the YYY
quickly than humans, so more high cost of labor, efficient use of

VERMIPONI

AN ALTERNATIVE TO HYDI

vermiculture by using diluted worm

bin leach solution ("worm tea") as Plate 1: Image of Vermiponics system

the nutrient solution.

Because it reliedess on artificial —

fertilisers and employs natural Fish tank

Reetika Sharma processes to fertilise plants, outlet | - 4
vermiponics is regarded as a —

About Author

Division of Fruit Science, sustainable and environmentally
SKUASTJammu, Chatha (J&K) beneficial technique for growing
plants. Due to internal water
recirculation and reuse, it also

t has become more challenging tof®duces the amoi of water used. - waisdevel

set aside landor farming due to Additionally, — vermiponics  can ' ———Sereen—
growing urban sprawl, which is produce both fish and vegetables, - Ve Y o1
turning rural villages into urban villages providing a sustainable source of >
and increasing land shortages in citiesProtein and fresh produce. S
Innovative farming techniques like o . & O 4
vermiponics and aquaponics can be uselé vgrm|pon|cs gaining r =
vertically indoors in this situation to popularity? . . . ‘ Bubbler Mat ‘ e .
ensure dod security as an alternative to | Yes, \(erm|p0n|cs IS Su'mp
conventional urban farming methods.3a"NY popularity - globally - for
Vermiponics is a soifree proactive several reasons:
action that integrates hydroponics and Plate 2: Working mechanism of

Sludge
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Sustainable agriculture: Vermi- Case studies International Rice Res earch
ponics is a sustainable method of There are several case studiednstitute: The institute in the
agriculture that minimizes waste andand examples of successful vermiponic$hilippines has developed a vermiponics
uses natural processes to grow plants. Rystems in various settings around thesystem for rice cultivation. The system

reduces the need for chemical fertilizersworld. Here are a few examples: uses vermicompost to provide nutrients
and pesticides, and it recirculates waterJnive rsity of Hawaii at Manoa: to the rice plants, and has been
minimizing water use. The university has a vermiponics systensuccessful in improving yields and

High -quality produce:  Vermiponics that uses vermicompost to grow lettucereducing the need for chemical
can produce higlguality, nutrientdense and other vegetables. The system hafertilizers.

produce, as the plants are grown in alemonstrated a reduction in water use

controlled environment and receive aand improved plant growth compared toFUture prospects .
consistent supply of nutrients. traditional hydroponic systems. As awareness Of, the enV|ron'mer?taI
Increased food  production: Blue Barrel Farm: Blue Barrel Farm and ec'or?on'uc benefits of vermiponics
Vermiponics can increase foodin Colorado uses a vermiponics systengrows' itis likely that more farmers a'nd
production in areas veme traditional to grow vegetables for local markets.urban growers will adopt th!S
agriculture is limited due to poor soil The system uses vermicompost anéechnology. This C(?U|d, result |n.
quality or lack of space. It can be set upvorms to break down organic matter andncreased food production, mproved soil
in urban areas, providing fresh produceprovide nutrients to the plants. health, ad redut_:ed ) environmental
to local communities. Ithaca Children's Garden: The |mpe_1ct. As  vermiponics  technology
Reduced carbon footprint: Ithaca Childrels Garden in New York _"O”t'”“?s to evolve, W_e may see .new
Vermiponics has a smaller carbonhas a vermiponics system that grows énnpvatlons that further 'mPr_o"e nutrient
footprint compared to traditional variety of vegetables and herbs. Thedgllvery, wgter use gfflClency, and
agiculture, as it reduces the need forsystem uses fish waste anddlsease resistance. This could lead to

transportation and uses less water andermicompost to provide nutrients to the™O'® s',ustamable and  efficient fogd
i r;i)roducton. As more research is

energy. plants, and has been successful g q o X
Technological  advancements: producing highquality crops. COE ucte OS verm|§_on|cs} vye may ga_urll
Technological advancements have madélanyang Technological a better understanding of Its potentia

vermiponics more accessible and eostUniv ersity: The University in benefits and limitations. Go_vernme_nts
around the world may provide policy

effective. With advancements in sensorsSingapore has developed a vermiponics o

. L support for vermiponics and other
automation, and software, nmiponics system that uses worms to break down tainabl icult i
can be monitored and managediood waste and produce nutriemth sustainable agricufture practices.
remotely, reducing labor costs andvermicompost. The system is used to yyy
increasing efficiency. grow vegetables and herbs for the

university's dining hall.

TI PS FO R sustainable production of crop and plays
I ertilizer use an important role in food management.

efficiency In our country current status of nutrient
(FUE) is a use efficiency of agricultural ecosystem
critically important  such as Nitrogen is 380%, Phosphorus

concept in the is 1020%, Potassium is more than 80%,
evaluation of crop Sulphur 812%, 4nc 2-5%, Iron 2%,
production and crop Copper 12% and Magnese is -1

productivity. It can be greatly 2%.Various problems in Nitrogen use
influenced by fertilizer management asefficiency is leaching, ammonia
well as by soil and plamwater volatilization, denitrification, runoff.
management. The main objective ofAnd main problem in phosphorus use
fertilizer use is to enhance the overallefficiency is fixation, immobilization

Umesh Kumar*

Sandeep Yadav
Rishikesh Yadav
Praveen Kumar

Deptt. of Soil Science performance of cropping systems byand transformation of tpsphorus in
ANDUAT, Kumarganij, Ayodhya providing economically  optimum soil. Inappropriate and imbalanced
(U.P) production to the crop while minimizing management of fertilizer nutrients have

nutrient losses from the field=ertilizer been severely harmful for soil
is the vital input material for the productivity levels. In our country
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=3,
METHOD

should consider making use of nano
technology to enhance the input use
efficiency.

@
for

Emerging technol
improving NUE:
Nanofertilizers.
Water soluble nutrients.

Customized nutrient formulations.
New farm machinery system.

Coated and slow release fertilizers. @
Nature based formulations and
microbial inoculants.
GIS, RS, Al
management.
Front Line demonstrations fertilizer g
companies, KVK, ATMA, EET,
AICRPS, ORP, Nework projects,
Government depts.

ogies

for  nutrient

fertilizer ®

Ways for better

efficiency:

@& The fertilizer scheduling must be
based on soil test approach.

@ Selection of fertilizers should be

based on the soil pH such as, acidid®

use

fertilizers apply for
alkaline soils and
basic fertilizers
apply for acidic soil @
pH.
@ In the
surface application
through @
broadcasting should
not be adopted but @
the fertilizer should
be placed about-3 @
cm depth by the de or below the
seed. Sub surface application of
fertilizer enhances the FUE.
The phosphatic and potassic
fertilizers should be applied on the ®
time of field preparation, because
their poor mobility restricts them to
the place of application. Therefore,
they must be applied on the root
zone. @
Mixing of fertilizers in home should
be in according to the fertilizer
mixing guide and such type of
fertilizer mixture must be applied as
soon as possible.
In case of nitrogenous fertilizers @
half dose should be bagalhced and
rest should be tedressed in 2
split doses only in heavy soil.
But in case of light sails,
nitrogenous fertilizers should be @&
applied in three equal splits dose i.e
1/3 as basal placed and rest applied
after seed sowing-2 split doses.
Fertilizer application should be

avoided if atleast one week flooding
because in this time fertilizer
leached down.

After draining out the water and
weeds, top dressing should be
adopted so that the loss of nutrient
is minimum in Paddy fields.

In case of paddyettilizers should
be applied on the time of puddling.

If soil is acidic condition, soil
treated with liming materials.

Deep placement of fertilizers along

with foliar application of
nitrogenous fertilizer should be
enhances the fertilizer use
efficiency.

Addition of organic manure such as
FYM, Compost, Vermicompost etc
and green manuring should be
adopted after B years in any time
and any season.

Under submergence condition or
flooded soils, coated fertilizer such
as neem coated, sulphur coated and

lac cated and slow release
nitrogenous fertilizer should be
adopted.

Mud bolls, generally nitrogenous
fertilizers adopted in deep water
crop enhances the use efficiency
and reduced the loss of nitrogen
from the field.

Appropriate plant protection
measures and illage practices
enhances the fertilizer use
efficiency.

Yyy

S0IL HEALTH

WHERE LIFE Bl

Yogita Bali
KVK, Bhiwani
CCSHAU, Hisar
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concept to improve soil health. Thelike smart sensing, robotics, remote0.34 kg/ha, while china is using 13.07
world soil day is not only the day to sensing, soil survey and mapping,kg/ha and other developed countries are
celebrate annually but also atigly precision agriculture tools and drane also using much higher that our country.
attracting the focus of farmers, etc. by the research institute globally.  (FAO stat June 2022).

government, scientist and policy maker Although the govt. has Along with soil health one
t hat is the only ramsuaoced @mogschentegor benefils rhoref eomponent is becoming very

Beginsdo from ver y thdfarmeys timato tingdeovofltherearet o mpor t ant t h donorabe A W

huge commodity to sustain life and . PM Shi. Narenda Modi has also given
livelihood globally. Soil Health Card Scheme (SHCS) , goganfiPer drop mdo e
As the population increasing! @r 9€ scale soil t@plihdidiuR’ mofe? add® m&e
day by day, almst crossed the figure of SNOWs withdrawal of essential plantg siainaple various challenges to be
1billion, it became threat moreover Nutrient at a large extent caused SO'}neet out with the combine effort of

alarming situation to sustain livelihood €ficit in- micronutrient, primary and ,uricyiture and its allied sectors through
secondary nutrient noticed in Indian SO'Iawareness campaign, solution in

have a tremendous adverse impact OHirection to maintainsoil health with

soil I,DH’ E_C' yvgter t?ie, cr.u-st more emphasis on natural farming, zero
formation, soil acidity, soil alkalinity budget natural farming, benefits of
and much more —and secondBPP  , anic components, development of
(PublicPrivate Partnership) model 10 jjiaratre easy government certification
support farmers with promotion of all jicies of organic product. Thus more
new technology so that it can reachy nasis must be drawn by soil scientist
maximum numbers of farmers Small andy,yar5 research in this direction to
marginal land holdingadrmers need new
interventions in agriculture sector to
attain selfsufficiency in food production are:
with innovative approach and =
involvement of stakeholders for
sustainable development growth.

at large scale. In this direction we must The indiscriminate use of chemical
enhance food production with the fertilizer should be basednoa soil test
concept o f fi | n tbasip repartdagsave the sqjl health and
management o appr oaBvionment tp improyegjeality gftfood . .
scientific technojgies which are soil which have direct impaCt on the health. must be |nC!L.lde.q ]
environment friendly especially for Most of the demand of soil can be fulfil L Crop diversification/ crop rotation
maintaining soil health which enhanceby the application of organic input like ® Reducing tillage to avoid soil
quality of production to meet the animal waste, used to make compaction

nutritional demand of the increasingvermicompost, compost, jeevamrit, @i More and more tree plantation
population and mitigate hunger globally. ghanamrit which are soil friendly and  should be done on the field
It plays pivotal role in increasing tends to improve the microbial activites  boundaries

productivity and fertility status of soil Of soil. Hence we can saoil health T w5 Grow cover crop

which is directly related to yield as well Where Life Begins according to the & Balance usef fertilizer etc.

as farmero6s i ncomeFAQgtat Jungg0zgereportop gsg fc e
with the inclusion of new technologies chemicals in crop protection in India is Wy

SOI CAI 2 BO N So'l b plants. Soils contain three times the
! ) caroon  amount of carbon found in the
sequestration, often atmosphere today, or nearly four times

SE U ES I BN-I known — as  “carbon the amount found inliving stuff.
farming" or "regenerative However, agriculture and land

agriculture,” refers to different ways of conversion have reduced soil carbon

upgrade soil health in a natural way.
Some ways to improve soil health

Integrated approach to maintain soil
health through IFS (Integrated
Farming System) modal or mutual
symbiosis among all farm
components

Organic amendments/ components

Squahh%bzgﬁ;;?an managing land, particularly farmland, globally by 840 billion metric tonnes of
Deptt.of Soil Science to increase soil chon absorption and carbon dioxide (GtC¢) over the last

Chaudhary Sarwan Kumar Himachal storage. Soil carbon sequestrationl0,000 years, with many cultivated soils
Pradesh Krishi Vishwavidyalaya,  refers to the transfer of atmosphericlosing 5070% of their original organic
Palampur(H.P.) CO, into a land unit's soil via its carbon. Accordig to a recent expert
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study, soil carbon sequestration might beatmosphere. Soil C sequestration reliesecurity, ncreased water renewability

ramped up to sequester52GtCG per

on managemenpracticesthat increase and quality, improved biodiversity, and

year by 2050, with a cumulative capacitythe quantity of carbon stored as soilincreased elemental recycling.

of 104130 GtCQ by the end of the organic matter, especially in agriculture

century at a cost of $0 to $100 per tonnend gazing lands, rather than increasing

of CO.. the storage of carbon contained in plant
Soil carbon can bsignificantly biomass.

increased ina range of manners, Soil C sequestration as a
including: biological negative emission (BNE)
& Reducing soil disturbance by strategy is appealing because carbon

switching to lowtill or no-till stocks are most depleted on lands
practies or planting perennial crops; currently under agricultural
i Changing planting schedules ormanagemet, and thus this approach to
rotations, such as planting coverCO, removal does not require land use
crops or double crops instkaof conversions (e.g., to
leaving fields fallow; competition for land resourcesviost
& Managed livestock grazing; and agricultural soils (both mineral and
&l Applying compost or crop residues toorganic) are depleted in C relative to the
fields.
The root zone's soil organic C derived, owing to lower net primary
(SOC) threshold is 1:3.0%. Land production ad export of harvested
usage, soil management, and farmindiomassboth of which reduce C inputs
techniques all have an impact on SOCto soil; nutrient depletion, intensive soil
Between 0.3 and m deep, more than disturbance, and soil erosion are other
50% of the total C pool is contained.factors contributing to soil C depletion.
Agroecosystem soils are severelyC sequestration practices work by
depleted of SOC supply and degradedincreasing the rate of input of plant
Other terrestrial ecosystebased CQ@ derived residues into soils and/or
removal options, like as afforestationdecreasing the
and bioenergy with carbon capture andrganic C stocks that are already in the
storage (BECS), rely on plant soil.
photosynthesis to carry out the initial Co-benefits of soil C sequestration
step of carbon "removal" from the include increased food and nutritional

forests) or °

native ecosystems from which they wer °

rate of turnover of°

Soil C sequestration aims at:

Offset anthropogenic emissions
from fossil fuel burning, cement
manufacture, and deforestation.

Reducing the net rise in GO
concentrations in the atmosphere
and pool.

Increasing the concentration (and
pool) of soil organic C (SOC) above
the 1.52.0% threshold.

Restoring soil quality, ecological
functions, and services.

Increasing the capacity for water
and nutrient retention.

Improving input efficiency in
controlled ecosystem soils.
Mitigating the effects of accelerated
erosion and nopoint source
pollution (NPSP).

Development of climatsmart soils
and agroecosystems.

Improving input efficiency and

enhancing the soil's diase
suppressive properties.
Improving and sustaining
agricultural productivity, as well as
increasing food and nutritional
security.

Yyy
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urea has ultramall particle

LIOUID NANO |

A REVOLUTION FOR INDIRN FARMING

spread on leaves, it easily enters through
iquid Nano Urea has beenstomata and other openings and is
developed by IFFCO for the first assimilated by the plant cells. It is easily
in the world at Nano distributed through phloem from source
Biotechnology Research centre,to sink inside the plant as per its need.
line with Unutilized nitrogens stored in the plant
Atmanirbhar Bharat and Atmanirbhar vacuole and is slowly released for proper
Krishi. A nanotechnology based nanogrowth and development of the plant. It
size has been revolutionary agriput for

providing more surface area. Whenindian farming by IFFCO as it is
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£ A Re 1 I'.I"::‘l'

: sonance 1m Agric
. ;

May, 2023/Page [55




uplifting the economy of the farmers 3.

considering the environmental

sustainabily.

Introduction
Liquid Nano
nanotechnologypased

Uea is a
nitrogen

providing nutrient to plants. It contains

4.0 % total nitrogen (w/v) evenly
dispersed in water in 500 ml bottle.

Application of 1 bottle of liquid nano 8

urea can effectively replace #&tast 1
bag of urea. Use efficiency of
conventional urea is 300% , while the

use efficiency of liquid nano urea is overUsage method
1) Make a solution of 2 ml of Nano a low cost. Market participants believe

80%.
Objective
To boost the balance nutrition

program in environmentally sustainable2)
manner by reducing the excess use of

urea applicion in the soil.
Benefits
1. Improves fertilizer use efficiency

2. Reduces soil, air and water pollution3)

as it has no toxic effects on the
environment.

STRATEGIES
ORGANIC FAR SSSS

Sangeeta Dash

Ph.D. Scholar
Deptt. of Agrl. Entomology,
IARI, New Delhi

rganic farming has been

growing in popularity over the Benefits of organi

years as
healthy

degradation
caused by synthetic farming practices. _
This paper aims to identify the strategies?- Improv ed crop yields:

encountered.

after
and

second spray can be done after 15

20 days after first spraying

About 125 litres of water is required

per spraying for one acre of field.

Improves the quality of 4)
underground water and significantly
reduces global warming

Useful for all crops

It is safe for birds, animals, humans5)
and soil microorganisms

Improve crops nutritional quality
Increases yield by 8% by making
the crops stronger, healthier and ) A ) O
protecting them from lodging effect. revolutionary agrAnput with minimal

Il ncreases far mer 5%}"?0?”??@'% .mee:]fect _and h'ﬁ’h
Reduces the cost of logistics and® |C|e.ncyt/).| tlls t ? envwonmgnta Iy
warehousing sustainable alternative teonventiona

urea which will improve the agriculture
sector as they give high yield of crops at

First spray 385 days
germination/  transplanting

Future outlook
Ligud nano wurea is a

Urea per litre of water and sprinkle that the liquid nano urea could be a
it in the standing crop. game changer in the long run in Indian
2 ml/ litre in crops with low market as well as international markets.
requirement of nitrogen and in highltwi | | al so reduce |

requirement crops, upto 4 ml perurea imports and reduce subsidy burden.

litre of water can be sprayed oreth The Indian government is aiming to
leaves. increase the current annual production
Nano urea can be sprayed once irtapacity of liquid nano urea from the 50
pulse crops and twice in cereals, oil,million bottles of 550 ml each to 440
vegetable, cotton, sugarcane andnillion bottles by 2025.

potato etc. crops.
Yyy

Organic Farming

Organic
that make organic farming successfufarming has been shown to improve crop
and sustainable, including the benefits o¥ields in the long run. This is because
organic farming and the Cha”engesorgarHC practlces improve soil fertlllty

and plant nutrient uptake.
3. Improved food quality: Organic

¢ farming farming has been shown to produce

people embrace The benefits of organic farming include: more nutritious ad flavourful food than
living and environmentally 1. Improved soil health:

Organic  conventional farming. This is because

friendly  practices. Organic farming practices help to improve soil structure,organic practices promote the growth of

involves the use of natural approaches tghcrease

farming by excluding the use of improve nutrient cycling. This leads to 4.

synthetic  fertilizers,  pesticides, andimproved soil health and reduced Soilimpact:
genetically modified organisms. Organicergsion.

farming saves the envinment from the
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soil organic matter, andnealthy and vigorous plants.

Reduced environmental
Organic farming helps to

also promotes biodiveity, reduces
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conserve soil, air, and water resources. It

n (




greenhouse gas emissions, and protectsfertility. Crop rotation also enhances sustainable livelihoods are some of the

wildlife and pollinators. biodiversity by providing a diverse key aspects that are emphasized in
Strategies for successful  organic habitat for beneficial insects, birds, organic farming.
farming and other wildlife.

Challenges of organic farming
Despite its numerous benefits,
organic farming faces several

The organic farming strategy 2) Marketing and distribution
mainly aims at reducing the dependenceitrategies:

on conventional farming inputs such as Successful organic farmers use . >

. . - . . challenges, including:
synthetic fertilizers, pesticides, and local and regional markets to distribute Hiah quct s
herbicides. Organic agriculture involvestheir products. This reduces \gher production — costs.

the use of natural inputs such asransportation costs and carbonorganIC tfar.mllng rEgL:]lres moLe labour
compost, organic manure, and greeremissions and ensures that consumefd1d  Materiais —which can be more

manure to improve soil fertility and crop get fresh, healthy produce. expensive than conventional farming.
2. Lack of consumer awareness:

productivity. 3) Integrated pest management

The following are the strategies that(IPM): Consgmers may.not be aware of the
make organic farming successful: IPM is a sustainable approachb(_ar?eﬁtS of organic food (_)r may n(_)t be
1) Soil fertility management: to pest control that combines biological,WIIIIng to pay the higher prices

Organic farmers use a variety of naturakultural, and chemical methods. IPMaSSOCIated with organic products.
methods to improve soil fertility, focuses on preventing pests and diseasgs Ir.nperfec.t. gtandards: .The
including the use of compost, manurethrough crop rotation, sanitation, and theorganlc certification process is not
cover crops and crop rotation. Theseuse of natural predators, and whenunlform anq can vary from cogntry to
methods help to nourish the soil andnecessary,argeted use of lowoxicity country. Thiscan lead to confusion and

encourage the growth of healthy crops: pesticides. These methods areundermine the credibility of organic

Composting:  Composting is the sustainable and do not harm theprOdUCts'

process of breaking down organicenvironment. Conclusion

materials such as food waste, animall) Agroforestry: In conclusion, organic
manure, and plant debris to produce a Agroforestry is the integration farming is a sustainable and

nutrientrich fertilizer. Compost is a of trees with crops or livestock. environmentally friendly — farming
valuable  soil amendment thatAgroforestry practices such as alleypractice that requires  effective
enhances soil structure, fertility, andcropping and windbreaks provide girategies for success. The key
waterholding capacity. It also reduces numerous benefits, including improved girategies for orgaaifarming include
greenhouse gas emissions by divertingoil and water conservation, enhancedyj| fertility management, crop

organic waste from landfills. biodiversity, and increased carbonigtation, pest control management, and
Cover cropping: Cover cropping sequestration. marketing and distribution strategies.
involves planting crops specifically 5) Livestock management: Successful organic farming practices
grown to cover the soil surface Organic  livestock  farming can help to reduce environmental

between cash crops. The cover cropgvolves the use of natural inputs such agjegradation, promote soil fertility, and
help to prevent soilresion, suppress organic feed, pasture grazing, andyroduce healthy dods. However,
weeds, and enhance soil fertility. Theymanure management practices. Thigrganic farming also faces several

also provide a habitat for beneficial helps in improving animal health, chajlenges, including higher

insects and promote soil microbiomereducing stress, and enhancing meat angroduction costs, lack of consumer
diversity. milk quality. awareness, and imperfect standards.
Crop rotation: Crop rotation is a 6) Social and environmental Overall, organic farming offers

fundamental technique in organicstandards: numerous benefits and offers a
farming where different crops are Organic farming also aims at promising approach to sustainable
planted in te same field in improving the socieconomic  agricultue.

consecutive seasons. It helps tcconditions of farmers, workers, anaral YWY

prevent soil exhaustion; pest and communities. Fair trade practices,

disease build up, and improve soilenvironmental conservation, and
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HOMA FARMIN

A SUSTAINABLE APPROACH FOR FRUIT CR

crops:

Homa farming, an ancient

About Author
holistic approach in agriculture. Several
research studies have investigated th
effects of homa farming on fruit crops
particularly mangoes and pomegranate
1. Increase in yield: Homafarming

was found to significantly increase the
yield of mangoes and pomegranate
compared to conventional farming
practices. This is likely due to the

H oma farming, an ancient agriculturalimpmved soil fertility and pest/disease

o o ) control provided by homa farming.
practice in India, is documented in the2_ Improvement in fruit quality:

Vedas as a means to enhance healtli‘—|oma farming was found to improve the

r.\app?ness, and prpsperity by E"mployingphys:ical and biochemical characteristic
fire rituals. The Rigveda, Atharvaveda,Of mango fruits, such as fruit weight

Yajurveda, ar;df.Sarr?avelcttellr;]e.:ar:e an pulp percentage, total soluble solids, an
asff"”dmf”t of fire r'“:‘as' which Were o .igity. This is likely due to the
utilized for purifying the environment, enhanced nutrient uptake and stres

improving soil fertility, safeguarding tolerance of mnts grown through homa
crops, and exorcising malevolent Spirits'farming

The Kautilya Arthashastra, a text ON3 ~ontrol of pests and diseases:

economics and governance from the 4ﬂf—|oma farming was found to be effective

centuryBCE, endorses homa farming as;

a method for augmenting soil fertility mango and pomegranate crops, with

a.nd defending cr0p§ from pests ar.‘dsignificant reduction in their incidence
diseases. Homa farming has an eXtenS'Vgompared to conventional farming

EISI'FOP/ r:n Irf1.d|a f"mdl |shgr0unded .|n .the preactices. This is likely due to the use of
pelie that ;]re rltuqs ave ar:jurlfylng natural pest repellents and diseas
impact on the environment arelevate suppressants in homa farming

general weHbeing. 4. Enhancement of soil fertility:
Homa farming was found to
significantly improve soil fertility

An ag.ncultural practicehat mvplves .t.he use ¢ B Femesh SeliE, fe
fire rituals to promote soil fertility, crof _ . . : .

. Minister of Agriculture, India
growth, and overall welbeing.
A holistic approach to farming that combin
ancient Vedic practices with modern scienti
techniques.
A sustainable and edoiendly farming method
that promotes biodiversity, reduces greenho
gas emissions, and enhances soil health.
A method for balancing the five elemer
(earth, water, fire, air, and ether) and creatin
harmonious environment for plant growth.

Reetika Sharma
Ph.D. Scholar

Division of Fruit Science
Maanik
Master 6s
SKUAST-Jammu

in F

Effect of Homa farming in fruit

Dr. S.K. Sharma, Principe
Scientist at the Indian Counc
of Agricultural Research

Dr. V. Venkatraman,Director
of the Homa Therapy Resear:
Institute

Dr. Ulrich Berk, Founder of the
International Society for Homi
Therapy
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Vedic practice, is gaining popularity as a ) .
P 9 g pop y water usage in mango orchards, with a

significant
3 g

The
?—|oma Farming in

n controlling pests and diseases in

parameters, such as organic carbon
content, available nitrogen,

phosphorus, and potassium in mango
orchards. This is likely due to the use
of ash generated from homa rituals,
which acts as a maral fertilizer.

5. Reduction in water usage:

Homa farming was found to reduce

increase in water use
efficiency compared to conventional

éfarming practices. This is likely due to
the improved water retentiocapacity of

soil through homa farming
economic  feasibility
fruit crop
Homa farming in fruit crops
can be economically feasible and even
lead to higher profits than conventional

of

farming practices. Studies found that

Homa farmingfor pomegranate crops
had a lower cost of production, while

S

mango crops had higher net returns.

é—|oma farming practices resulted in

improved fruit quality, soil fertility, and
increased yields. However, the economic
easibility may depend on factors such

as crop type, location, and market
demand. Homa farming can be an
emerging holistic ~ approach in

agriculture with economic benefits for
future farmers.
uture prospects

Homa farming is a promising
method for fruit crops with potential to

increase yields, enhance fruit quality,

e

and improve soil fertility, leading to
greater profitability. Moreover, Homa
farming is an ecdriendly alternative
that reduces the use of syatic
pesticides and fertilizers that can harm
the environment and human health. With
increasing research on the advantages of
Homa farming, more farmers may adopt
this approach, leading to increased
production of organic fruits. However,
additional resealtis necessary to better
comprehend the potential of Homa
farming and develop scalable strategies
for its integration into the fruit farming
industryy’
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PANGHAGAVYA

A BOON FOR ORGANIC CROP PI

up morningandeveningtwice a day:. Its
stock solution will be ready for apply _
the field after 30 days. It should be kept Panchagavyasolution can be used to

About Author in the shade and covered with a wire Seedlings treatment. In  thisystem

Ankit Tiwari *
Ph.D. Student
Department of Agronomy
Chandrakant Chaubey
Ph.D. Student
Department of Soil Science
SVPUAT, Meerut(U.P.)

Composition

wateris ideal for all crops (3% solution)
plant growth. Thepower sprayers of 10
liters capacity may need 300 ml /tank.
Flow system In this system the 50 liters
Panchagavya @ Hacan be mixed with
irrigation water.

Seed/seedling treatment: 3 percent

soaking of seeds or seedling for 20
minutes. Rhizomes of Turmeric, Ginger
andsets ofSugarcane cabe soaked for
30 minutesheforeplanting.
Seedstorage: 3 percent of Panchagavya
solution can be used to dip the storage
materials before drying.
Note:

Care should be taken not to mix

mesh to prevent houseflies from laying
eggs and the formation of maggots in
the solution. If sugarcanduice is not
availableadd500g of jaggerydissolved

in 3 literof water.

General  Composition  of
Panchagavya thatthey are content
almost all the essential major plant

nutrients, micro nutrients anglant
growth hormones vizZlIAA & GA they
are requiredfor proper plant growth.
Predominanceof fermentativebeneficial

buffalo products The products of local
breeds of cow is said to have potency
than exotidreeds.

anchagavyaanorganicproduct
hasthe potentialto playtherole
of promoting growth and

providing immunity in plant system.
Panchagavya consists of nine

ingredientsl. Cowdung,2. Cowurine i Name of Time / staae of application
3 Milk 4 Curd 5 Jiggery 6 Ghee7 combinedeffect of low i g PP
Banana 8 Tende® coconuandwater. ~ PH. milk productsand
When suitably mixed and usedthese addition of jiggery or Rice 10,15, 30 and 56 daysafter
havemiraculouseffects. sugarcane juice as transplanting
Cow dung- 7 kg substrate for  their Sunflower| 30,45 and 60 dayaftersowing
Cowghee- 1 kg better growth. _ Rain fed: 15! floweringand15 days
Mix the overhead two The acid afterflowering
- - - nature of the medium Black gram
ingredients thoroughly and keep it for q . " Irrigated: 15,25 and40 days after
72 hours with regular mixingat Waz due f o the sowing
; P roduction of organic
morning and evening time. After 72 Zcids b g the Greengran 15, 25, 30, 4&nd50 daysaftersowing
hours mix cow urine @ 1diters and y .
. ; fermentative microbes Castor | 30and45 days aftesowing
water @10iters and keep it for 15 days i Groundnuf 25and30thdays afteisowin
with regular mixing at moming and Lactobacillusproduces — y 9_
evening time. After 15 days mix the Various beneficial Bhindi 30, 45, 60 and 75 daydtersowing
following and panchagavya willbe metabolites such as Nursery& 40 daysaftertransplanting
ready after 3@ays. organicacids,hydrogen Tomato |Seedreatmeniwith 1 % solution for 12
ilk: 3l peroxide and : hours : :
ggxcmulrd SI:EEE antibiotics, which are Chemical composition Microbial Load / ml
Tender coconuwvater. 3 liters effective against other pH 545 | Fungi 38800
Jaggery 0.500kg or Sugarcanguice 3  Pathogenic. ECdSm? 10.22 | Bacteria 1880000
liters. L“'Cfgor_ga“'smsh TotalN (ppm) | 229 | Lactobacillus | 2260000
Well ripenedpoovanbanana 12 nos. Meestlmfgts growt a.n g Total P(ppm) 209 | Totalanaerobes 10000
Preparation dosage of Totgl K (ppm) 232 | Acid formers 360
All nine essential itemsanbe  zppjication Sodllum 90 | Methanogen 250
addedto f':\wide mouthed cor_1creteor Spray system: 3 liters Calcium 25
tank plastlc. can as per the iBmount.  of panchagavya is to | IAA ppm 8.5
The container should be kept open every 100 liters of GA ppm 35
under shadeThe mixture isto be move
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microorganisms like
yeastand lactobacillus
might be due to the

Crops and their time of application
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FUTURE PROSPECTS OF w
ORGANIC FARMING I.,.,._q,\l

plants, and spices, and condiments. The
/ Aniket Kumar Verma * \ following organic farming prospects are:

Ph.D. Research Scholar Consumer acceptance B 24
Consumers are now turning to |
A.C. Mishra organic food because they believe it is' |
Professor . tastier, as well as healthier, both for

Depat. of Vegetable Science themselves and the environntedue to

BUAT, Banda .

K / awareness of environmental dir iy AR A
degradatiorrelated issues. The Compost mixed in the seedbed for

emergence of organic shops in the

ndia is the home to 30 % of the totalmarket creates awareness to stimulat
organic producers in the world, butt he cust omer s nee
accounts for just 2.59% of the totalconcern regarding organic agriculture e
organic cultivation area of 57.8 million rising now a day is essential in £
ha, according to the World of Organicpreseving the environment and

raising seedlings

time, most organic farmers ar f gr organic produc

struggling due to poor policy measuresopposition to genetically modified food.
rising input costs, and the limited market|t has also been reported that organic
as reported by the Associated Chambergod consumption is not only related to
of Commerce and Industry of India health aspects or the tastetioé product
(ASSOCHAM). The key issues thatitself but often to values such as
hinder the adoption of organic farming altruism, ecology, and spirituality and
in India are reduced yield,non sometimes combined with an alternative
availability ~ of  sufficient organic Jifestyle. Most of consumers are Crop production thr ough organic
supplements, bidertilizers, integration unfamiliar with organic farming and farming
of livestock, certification constraints, processing standards but they are awar@a soil properties, as the size and activity
high input cost, ecology, marketing, andof its central feate s s uc h a s of fine microbiat qubtient are directly
policy support. freeo, fcaf® fr eeorelated to fihe amnount ahdoquaktyr of s
The states of Uttarakhand andt her ef or e a fipl us Garbonnavaifalsled Orgarficufarhs| oftgn,
Si kkim have been d€soh® pufchased@ani®fédtisd a N ieplore  more  biodiversity — than
Stateso. I'ndia pr ediweedfriely ound 1. 7&nventional farms because it usually
million MT (2017-2018) of certified pest-control:  Organic farming is has more trees, a wider diversity of
organic products which include all environmentriendly. Because it is well crops, and many different natural
varieties of food products namely oil known that the use athemicals has led predators, which control pests and help
seeds, sugarcane, caie and millets, to the destruction of many beneficial prevent disease.
cotton, pulses, medicinal plants, teajnsect species and has cause@etter soil health:  Increasing soil
fruits, spices, dry fruits, vegetables,environmental degradation. For instanceprganic matter by organic farming has
coffee, etc. The production is not limited Korean researchers have reported thdhe added benefit of improving soil
to the edible sector but also producegvoiding pesticides in paddy fields quality and thereby enhancing theng-
organic cotton fibre, functional food encourages the muddy loach fish, whicHerm  sustainability —of  agriculture.
products, etc. Among different stateseffectively contolled mosquitoes that Increases in crop yields during the initial
Madhya Pradesh is the largest producespread  malaria  and  Japanesd®&'S Of organic farming have been
followed by Maharashtra, Karnataka,encephalitis. attributed to gradual improvements in
Uttar Pradesh, and Rajasthan. In termsjigher  biodiversity: Organic soil properties, such as the capacity of
of commodities, an oil seeds are thefarming also provides energy for the SI‘_J'I microbial - community ~ to
single largest category followed by sugamicrobial activity and this has been T ncralize  nitrogen. Tha  organic

. A A i " production systems have the potential to
crops, cereals, and millets, fibre cropssuggested as an indicator of m'Cr‘)b'alzchieve sustainability of agricultural

pulses, medicinal, hial, and aromatic pjodiversity. It is an indicator of change systems/
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IMPORTANCE OF

DRIP IRRIGATI(
VEGETABLE CI

Er. Shankar Singh

Agricultural Engineering, Caodige

- - - — - P -
of Agriculture, Chandghoti, =
SKRAU, Bikaner, Rajasthan -, *, - T - - oy
o v -~ v v v -
nd Sty - b - - - - - Ariccer Emitts
4 '

n the current era of scarcity of water
resources, drip irrigation seems to | h h
be a viable option to irrigate crops, operates at low pressure through t

. . . ovari mponen main
especially horticultural ones, which arlous components say mains, SU

releases water at very low and precisg}a"gs’ Ilzterals ?nd emlljtters. Importahn
rates. At the same time, it's more° the ‘emitters™ can be seen in the

important role can be seen in Iightphrase as "Heart of Drip System".

textured soils where permeability ratesadvantages of drip irrigation
are very high and therefore, other

N%Vater logging is avoided
bOver irrigation is avoided
cé&keduced labor cost

» Weed control

Highly uniform distribution of water
No soil erosion

Suitable for any topography
Maintenance of  high

Drip method of irrigation has surfac

methods of surface irrigation appears tdnany advantages but the highly efficienfemperature
be inefficient. The drip or trickle yse of waer seems to be most important! 0lérance  to  windy atmospheric
condition

irrigation system was first develogpdy  (with irrigation efficiency of 8690% in
Symcha Blass in Israel. Drip irrigation is contrast to only 3®0% in flooding)
a micro irrigation method in which the among all. Besides, even saline watepPisadvantages of drip irrigation
rate of water application is very low andcan be used in trickle irrigation method
precise. Drip irrigation is based on thewhich is a limitation in flooding. Also, it
basic concept of irrigating only the root gzyes water up to 40 t00% and can
zone of crops, rather than the entire Ianq‘pmy fertilizers efficiently. Besides
surface on which the crop is growing. these, drip irrigation system also ha

The soil moisture content of the cropother advantages as listed below.
root zone is maintained at near optimum

level to facilitate optimum crop growth
and production.

Less requirement of irrigation water

High cost: Drip irrigation systems are
expensive due to requirements of large
guantity of piping & filtration equipment
to clean the water.

SVlanagement:  Drip irrigation systems
normally have greater maintenance
requirements because soil particles,

. o Comparison between different irrigation methods

Scenario of micro irrigation
. . . Flood .

At current scenario, the total| Particulars Drip method method Sprinkler method
area under microirrigation is 10.25 . _ . 25-50%
million hectares (mha). Out of this 10.25 Water saving | High (40-100%) Less.
mha, 4.77 mha is under drip irrigation| Irrigation 8071 90% 30-50 % 50-70%
and remaining 5.48 mha under sprinkler|_€efficiency _ _
Among states of India, Rajasthan covers \Weed Almost nil High More than drip but less tha
maximum area under micro irrigation problem Relati ﬂ0|°dh.mﬁthc3[ﬂ dri
(1.83 mha) followed by Andhra Pradesh Diseases and Relatively less High el:?ultvli\zlverlgihz:l flc?ond np
(1.58 mha) and Maharashtra (1.54 mha). Pests method
(Agriculture Statistics at a glanee Not much .

Can be regulated Can be regulated easily

2018). Water control easil control
Principles of micro irrigation Y

The basic principle of the Vield i higher than flood Lessdt Higher than drip but lower
system is to apply water in precise rates Y '€!0 Increase method Comé)r?pr)e o than flood method

directly to the root zone. System
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algae, or mineral necipitates can clog distribute water uniformly to a number

the emission devices. of laterals.

Clogging: If the water is not properly Injector: Injectors  allow the

filtered and the equipment not properlyintroduction of fertilizer, chemicals and @

maintained, it can result in clogging. maintenance products into the irrigation

Drip tape causes extra cleanup costsystem.

after harvest. Need to plan for drip Drippers/emitters:

winding, disposal, reycling or reuse. drip irrigation lateral and intended to

Potential for damage: Animals, emit water in the form of dropsr

rodents and insects may cause damage tmntinuous flow at emitter rates 1 to 4

some components. The drip irrigationliters/hr.

systems need additional equipment foilConclusion

frost protection. After going through all the @

Components and details and studies about drip irrigation

irrigation system system, we can come to the Ifaling
The basic components ofrid concl usi onsé

system are pumping set, filters, injectors@ Drip irrigation should not only be

It is fitted to a

design of drip

mainline, submains, laterals, looked as a water saving tool but as a
drippers/emitters. technology for improvement of
Pumping set: To create a pressure of  vegetable crops yield and its quality, @
about 1.0 to 2.5 kg/sg cm to regulate the soil productivity and means to
amount of water supplied. generating employment in rural

Disc filter: To filter the water in order

to remove he suspended impurities from @
water.

Main line: It is a Distribution system

in drip irrigation. Rigid PVC and high
density polyethylene pipes are used as
main pipes to minimized corrosion and
clogging.

Sub mains: It is usually connected to @
the main linethrough a control valve
assembly. The function of it is to

areas.

Drip irrigation in capsium level at @
100% Evapotranspiration through
drip irrigation with polyethylene @
mulch gave best result for growth
and development characters plan@®
height, fruit weight, fruit length and
fruit width.

Use of drip irrigation in bitter gourd
100 % ET level withdrip irrigation
produced superior values for plant

height, number of fruits per plants,
average fruit weight, fruit length, and
yield per hectare

Drip irrigation system in onion

performed superior over surface
irrigation system in terms of superior
plant morphology, vyield and quality

of bulb. Drip irrigation recorded

maximum plant height, number of
leaves and neck thickness in Rabi
seasons.

Future prospects

The current
has t alHar Kieebko Paanid
with Honourable Prime Ministed s
ma nt r Ber Drédp Midre Cropo .
Pradhan Mantri Krishi Sinchayee
Yojna (PMKSY) was launched in
2015.

With the need to increase
productivity while saving water,
micro irrigation will play a key role
for the future of Indian agriculture.
Steps should btaken for large scale
adoption of micreirrigation methods
Round the year use of drip irrigation
system.

Introducing drip irrigation in areas
lacking ground water source.

Yyy

KUHIRRIGATION SY

systems that are traditionally used by
people of Kangra valley for irrigation

purposes.

ACASE STUDY OF KANGRA VALLEY OF HIMZ

Kuhl

Irrigation  System  in

Kangra Valley:

/ Sarita Devi* \

he Kangra Valley is composed Nagrota kuhl

We studied a Chamunda to
in the vyear 2021.

governr

Assistant Professor (Statistics)
Dr YS Parmar University of
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of forested alluvial plains that according to the locals, this kuhl was

slope away from the base of ;ongirycted in the year 1992. This kuhl
Dhauladhar - mountain  range, mostly,yas constructed to draw water from
within - the Kangra and Palampurganer khad near Chamunda to the
subdistricts. The perennial rivers in thesgomote villages oNagrota Bagwan. The
valleys are nourished by glaciers thalga| gistance of canal from Baner khad
came from Dhauladir mountain range.  Nagrota Bagwan is 4km. This kuhl is
The  small  crisscrossed  streamSpaintained for the irrigation purpose

connected to these perennial rivers a'8specially for dhan irrigation. This kuhl
known as Kuhls. These Kuhls are

interconnected gravity flow irrigation

&P Timesofagriculture.in May, 2023/Page [62



Major reasons for not getting enough water
Panchavat

e

L 15 Respondents from each village Two Villages
[

provided benefit of irrigation to an areareason for lte successful
of 200 Bighas, approximately. management of Kuhls
from so many years.

Distribution of water

The water from perennial rivers Benefits derived
0 pey cone of e Tampied

is diverted through kuhls and brought tofrom Kuhl Irrigation v oy bamoar e
fields through primary and sub channelsSystem: e S o

directly to the agricultural fieldsWater This traditional g o

is drawn from Baner khad to canal tosystem of irrigation is
reach finally at Nagrota Bagwanused by farmers from
covering a @tance of 4 km. A storage generations to meet irrigation needs ofs these panchayats received the
unit was made in Nagrota Bagwan tomajor growing crops i.e. rice, wheat, maximum benefits from Kuhl Irrigation
store the water. Primary, secondary andnaize and vegebdes like caulifower, System. Two villages from each
tertiary distribution channels called nalascabbage etc. As we know rice is a watepanchayat were selected randomly and
were made to carry water from theintensive crop and thus requires a goodinally a randm sample of 15
storage unit to the final field. Primary amount of water for its optimum growth. respondents were selected from each
nala was bigger in size than theKuhl irrigation system proved to be of Village, which made the total sample size
secondary and tertiary nalas. This wasgreat benefit for the whole community equal to 60.
the main distribution channel which for rice cultivation. Farmers are wiog
carried water from the main storage unitbeyond subsistence farming into I . .
L . . . Kuhl Irrigation System is losing
to the main fields. It was central commercial production of rice and. -
L . its value because of availability of other
distribution channel. From primary nalavegetables. Wasteland has also been Lo
. . ) means of irrigation and people of
water was carried by secondary nalagonverted into productive land for . .
. . - . villages are moving towards
which were further connected tertiary cultivating, expanding the number of L .
. . . ) __urbanization. Kuhls were mainly
nalas. Tertiary nalas were responsibléhectares under cropping and mcreasmg . .
. L . . L . equired by the farmers to meet their
for final distribution of water in the income. Kuhl irrigation system is the. "~ . Lo
) ._irrigation needs. Demand for irrigation
fields. one of the best examples of how, whilst . . :
. water is always more during cropping
Management of kuhls: we must look to the future, sometimes . .
. . o season. Change in cropping pattern as
This kuhl is a common property the answers to our problems lie in the : . .
Lo . . well in rainfall has further increased the
because it is completely owned andpast, if only we take the time to look. L .
demand of irrigation waterChanging
managed by common people. person climate, croppin attern and rainfed
designated as Kohli, is appointed by the?erception of farmers regarding e, cropping pater!
. , L conditions are again forcing the farmers
whole village for a year to look after the conflicts over kuhl irrigation o
. : ) to adopt the traditional methods of
management of Kuhls. Water is broughtsystem in Kangra Valley: o - .
X L . irrigations and Kuhl Irrigation System is
from river to distribution channels twice A case stug was done to know
o . . one of the best examples of such system.
a year. Before bringing the water tothe perception of farmers regarding . . .
C : N . “With small investment and high
distribution channels people of theconflicts over Kuhl Irrigation System in ) o )
. o . 1 community suppdr it is possible to
village clean the distribution channels. Kangra Valley. A questionnaire was . N .
. . revive Kuhl Irrigation System in the . .
Kohli collect approximately Rs 60 frompr epared to coll ect “f'ar mer p?rce_tu
. s . existing areas of Kangra Valley. It wi
each household to meet the expenditure@n Kuhl irrigation system in Nagrota ) :
benefit the farmers socially as well as
One or two members from eachblock. economicall
household came together for the Two village panchayats i.e. y-
maintenance of distribution channels.Ghorab and Hatwas were selected from

Community participation is the main Nagrota Bagwan block of Kangra Valley

Conclusion:

yYyy
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CLIMATE RESPONSE FARMIN

their
provided the behavior, pattern, incidence
of rainfall with respect to all aspectn

cropping system like crops, climate,
economics, soils, fertilizers and so on.
Long range weather forecast is a key

About Author

Shubham Pandey
S.R. Mishra
Dept. of Agril. Meteorology,
ANDUA&T, Kumargan]
Ayodhya

crop and

tool for components involved

response farming.

in C)

Goal of response farming

The goal of response farming is
to increase the crop yield and efficient
use of rain water followed by suggesting
suitable agronomic practices for poor

ndia is the second most populatedresources farmers in low rainfall zones.®

and seventfi largest (area) country. Therefore, reduce the risk of crop failure
About 49% of Indians are still in rainfall deficitareas.

dependent on agriculture and its alliedsteps

involve in  response

sector for their livelihood. Enhanced farming

food production is needed to meet theq.

country growing demand. The rapid

industrial development, urbanization and2,

climate change results higher

temperature, abnormal rainfall, dry spell3.
and frost reduce the crop yield and favoiy,

weed and pest infestation are major

barriers to achieving that goal. Thus, tos.

overcome this problem as ogsible
through the cultivation of crop by

predicting the seasonal rainfall, dl'y Sp6||C0mp0nent of response farming
and frost probability in different regions a) Water production functions 3

of the country that is based on analysis
of weather data of pre monsoon period
and managing crops accordingly known
as Respores Farming.The concept of
Response Farming was given by Stewart
in 1988. In the response farming
information about water supply which
derives forecast of seasonal rainfall from
very early rain occurrences and makes
choices of crops and practices for
forecasts equipping farmers more
closely to meet their goals. The prime
objective of response farming is to
increase the production and reduce the
risk of climate change through soil and
weatherbased response farming
technologies. Long range weather
forecastingand weather based agro
advisory are the key tool for rded and
semiarid regions to get detail
information at any time as relating to

Times of Qgriulllmrr
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Response farming requires localized
daily response farming records.
Analysis require onset for each
season.

Graphical analysis.

Critical date separating early season
from late season.

Tools

b) Water balance

it sequ&idnd 9 € $ndicatel th& Showa | s

different depth root of crops absorb
water under different moisture level,
also determine water demand of
crops and actual water use in
different rainfall seasons.

Prediction of seasonal rainfall
characteristics 9 It comprises the
amount, intensity, duration of
rainfall, dry spell and prenset of
monsoon for crop planning and
requires agronomic practices in
different rainfall seasons.

Computer simulation
modeling 8 compute both water
production and water balance
functions that give rainfall behavior
of a particular area in order to
recommended  suitable farming
practices for different rainfall
seasons, Seasonal Autoregressive
Integrated Moving Average
(SARIMA) modeling mostly used for
higher accuracy.

required for response

Reanalysis of rainfall recordyased farming

on selected crop and their growing.ge
periods.

+
+

relationship between the water use
and yield of crops, indicate how the
farm practices affected rainfall

variation in different season.

Long range weather forecast

Seasonal climate forecast.
Onset of monsoon and rainfall data.

Growing  period, farm size
information, land use pattern in past
etc.

\
Climate change and Climate-resilient agriculture \ Development outcomes N
/ climate variablity in MH PoCRA V4 and overarching goals b
Vi Vi /
: A more climate-resilient
Increase in average agriculture sector
temperatures :
I % Enhanced agricultural
ncrease in avg. oductivi
monsoon rainfall BUT P i/
Household food and income
High rainfall variablity securty

across space and time
Higher rainfall
intensity

Delays in onset of
monsoon rainfall

More frequent
extreme precipitation
events and floods

Prolonged dry spells
within monsoon

[
Crop diversification
Shortmaturity cycle
Drought/sal¥heat tolerant
Fam productivity

@' Timesofagriculture.in

Agricultural sector growth

GHG emission reduction and
climate co-benefits

Contribution to India's
Intented Nationally
Determined Contribution
(COP21)

Contribution to the WBG's
commitment to increase the
climate-related share of its
portfolio (CCAP)
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- Meteorological observations. Probability analysis provides specific seasonal climate outlooks.
information about the mean rainfall. Hence, the upgradation can be done by

Weather _ based_ automated Rainfall determines the amount requireexpanding the response farming
agro 8 advisory services _ by crop that is stored in the soil surfaceconcepts from data, knowledge and
Automated agro  advisory  an4 amount of rainfall requiredrttugh  converting it into useful information

services prepared by state universityseasonal rainfall
scientists and deliver to farmers thro“ghApplicability
their mobile. Installation of Automatic

Conclusion
Response Farming a system

i ) Response farming is suitablethat derives forecast of seasonal rainfall
Weather Station at block level will be 5 51y and semi arid regions wherefrom very early rain occurrences, and
helpful to avoid climate risk by yhere are regions with frequent rainfallmakes choices of crops and practices to
providing  crucial information  about 5 apility and also where adaptationconform to the forecasts was eatied
wegther in their local language. strategies already developed at villageThis farming is to increase the
Rainfall flag ) _level. The adaptation strategiare the production and reduce the risk of climate

~ Represent a scatter diagram incompination of indigenous knowledge, change through soil and weatHrsed
which date of onset of monsoon andyeather information, modern risk response farming technologies.

ar_no_urytof ral_nfall g|yen for determine management models, methods, VY Y
this it is require minimum 5@ear data. approaches, practices and location

ROLE OF

infformat i on on t he Ear
: satellites that are currently in orbit,
which are very beneficial for studies on

catastrophe mitigation.

FOR DISASTER MANAGEMENT
remote sensing

Introduction In terms of_ better sensors with
The communities of space better_ geographical and temporal
resolutions, we éve come a long way

technology and disaster mitigation - i ;
Since the first Earth Resource satellite,

Umesh Kumar Singh*

Research Scholar . .
Deptt. ofAgronomy collaborate to create efficient and precis

L.P.U. Phagwara Punjab techniques for prevention, preparation,L'?NDSA_T'l’ was r:aunﬁhed |n. 1_972'f
and relief measures. Today's disaste‘n ormation about the characteristics o

management specialists have access totg? Earth’s surface or .shallow layers .(top
variety of tools, like GIS and remote soll Iayer)_can be obtained from a variety
his articleds senbijgewhich make suci:cessfultpm'njecf’f sgtelllte_s and sensorsThrough_
examine the current satellitesplanning more feasible and precise thafiective disaster management, which
that use sensors to monitorever before. Remotely sensed data Cap?cludes disaster prevention (hazz_ird and
Earth's resources and natural disasterbe used very efficiently due to its ”Sk_ as_sessment, I_an_d use planm_ng and
Depending on the electromagneticintrinsic qualities, including spatial legislation, and building codes), Id|saster
properties of the thirgon Earth and the continuity, uniform accuracy and prepgrgdness (fOI‘EC(?lStS, warning, and
type of disaster, all of these sensors havprecision, multitemporal coveage, and p.red|ct|on), .and swift and adequate
been used in disaster mitigation.total coverage regardless of sitgdisaster  relief, theeffects of natural
Depending on the electromagneticlocation., for: (i) Rapidly determining d!sasters can be lessened. Nat.ural
properties of the things on Earth and theéhe hardeshit disaster areas to provide dlsa_sters, such as  drought, famine,
type of disaster, all of these sensors havearly warning of potential disaste(s) tropical cyclones, . floods, _a_nd
been used in disaster mitigation. ItPlanning effective escape routes fromearthqu_akes,_haye killed 1.6 million
makes it possible for experts andcoastal areas during hurricane seaso_Re‘)pIe n In.d.la since 1960 .and resulted
planning authorities to understand how(iii) Charting the quickest routes for in over 16 billion US dollars in losses.
urbanization affects river flows In other ambulances to reach victims (iv) Finding@ Earthquakes
words, it can be concluded that flood,places for shelter for victims or refugees Earhquakes can occur in cycles
earthquake, and landslide disasters cafv) Rapidly identifying hardestit of decades or centuries. Scientists of the
be minimized through careful land usedisaster areas (vi) Monitoring y s Geological Survey (USGS) have
planning. reconstruction or rehabilitation after agperated seismographic stations
disaster. This article provides
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throughout the world for more than 35signals received by two spatially photographs during the day or night,
years. For some stations, the data islisplaced antennas, which form the basislespite the presence of haze, light rain,
reported to orbiting satellites, and thten of what is now called SAR snhow, clouds, or smoke. Therefore, it is
the Internet where information can belnterferometry, provides useful the most suitable tool for dbd
viewed using the World Wide Web. information about the topography of the inundation mapping and monitoring in
While all of the organizations mentionedt e r r a i et al, h&v§ &lso mprovided, humid temperate climatic environments.
abové® IRS, NOAA, SPOTLANDSAT in their work, the use of multiple Using suitable images it is possible to
and IKONOS collect the necessary datasatellites (ERS, SPOT, RADARSAT, create a series of snow cover maps
LANDSAT imageries are more widely and LANDSAT) imagery to examine the throughout the snowmelt season to
used due to the satellite's extensivémpact and damages caused to theoughly quantify the rate of snowmelt in
historical data archives and affordability.landslide that occurred in Mangartthe catchment.

While  many buildings sustained stream avine situated under Mount Conclusion

structural damage, such as damagetangart ridge, near Bovec in the nerth The result is a dynamic
walls, the IKONOS satellitecan only western region of Slovenia. equilibrium between these forces, in
detect buildings that have entirely® Floods which advancements in science and
collapsed with altered rooflines. This According to the Federal technology are crucial. Recurring

kind of imagery could be used to helpDisaster Management Agency (FEMA)occurrences of earthquakes, floods,

the government with  immediate of the USA, floods are the second mostandslides, and forest fires need to be

mitigation tasks like search and rescuerevalent and pervasive of ahtural st udi ed using t oda

operations, emergency relief, and thedisasters. Continuing deforestation leadsechnology to find #ective preventive

evaluation of significantinfrastructure to more sediment yield downstreammeasures. Space technology (Remote

damage. causing damage to floodplain sensing) can improve the disaster

@& Landslides agriculture. @nerally, flood planes and mitigation process through better future
An area that could be flood-prone areas can be identified onscenario predictions, detection of

susceptible to landslides typically hasremotely sensed imagery (Brackenridgelisasteiprone locations, location of

some signs of past occurrences. Aret al, 2018). Two types of efforts haveprotection measures and safe alternate

examination of stream traces frequentlybeen made in this area (i) flooding routes etg/

shows deflections of the bed course dueising images of peak flood/pefsvod

to landslides. If our goal is to estimate(with water levels visible) and (iifjood

the damage caused by any naturaforecasting, mainly based on cloud

disaster, accurate land use classificatiopatterns. (i) Onboard ERS and

is crucial. The coherent condition of theRADARSAT satellites, can provide
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TAPPING INTO THE POWER Ol

EXPLORING THE ECONMMIOLANGICAL SIGNII

OF NONMBER FOREST PRODUCTS IN BA!

leaves, bark, and fruits are used fo c v
various purposes, ranging from food tofi = ,
medicine to dyeing. The tamarind fruit is|
a popular souring agent in many Indian
cuisines, including the famous South s
Nishant Ghode Indian sambar and rasam. The tree's barite
and leaves arased to treat fevers, colds, - 3 .
Depitt. of Forestry and Wildlife, and headaches, while the seeds are us( Fig.01 RS
SEECE] LAEIETCIE SN for their oil, which is believed to have &
Vlshwawdyalaya,]z_;\gdalpur, astringent and antiseptic properties.Thé
Bastar, Chhattisgarh ; . L
tamarind tree's cultural significance ca
be seen in the various local festivals ang
Non-Timber Forest Products (NTFPs)rituals that are assiated with it. In the
are the products that are collected fronBastar region, the tree is worshipped as ¢
forests and are not timber. They havesymbol of fertility and prosperity. &= :
immense economic and ecologicalDuring the annual Dussehra festival, the .
importance. Tamarind is one such NTFRamarind tree is decorated with colorful e
that is found in many parts of the world.ribbons and worshipped by the local . 0
In India, tamarind is found in many communities. R;'":-* be
states, including Chhattisgarh. In BastarUses of tamarind: "
Chhattisgarh, tamarind is an Tribals in Bastar have been
economically useful NTFP that hasusing tamarind for medicinal purposes
provided livelihoods to many people.for centuries. It is known for its anti
The Tamarind tree, scientifically known inflammatory, antioxidant, and
as Tamarindus indica is a valuable antimicrobial properties and is used to_.:‘..c;.
Non-Timber Forest Product (NTFP) thattreat fever, sore throat, stomach =
has been used for centuries for itsailments, and relieve pain. The tribals’._ﬁr
medicinal, culinary, and industrial make a decoction from the fruit pulp by =~
properties. Tamarind is an importantboiling it in water and straining the | b
crop in Bastar, Chhattisgarh, and is usediquid. This decoction is consumed to“ﬁaﬁz‘\"‘n :
for culinary, medicinal, and industrial treat fever, reduce inflammation, and ] _
purposes. lts fruits are used various relieve pain. Tamarind is also used to t':rgditio%l:;\lly& refr:%v . ozthe Trs'zzljs
dishes, and the pulp is used in Ayurvedidreat sore throats. Tamarind is a versatile from the fruit. Fig.03. Tamarind
medicine. The tree also has industriafruit that has multiple health benefits. It g5gket.
applications, but cah teé gsed aua natukalareniedynfor a n d i .
collection face challenges that needhroat inflammation, stomach ailments, P lems due to high levels of tartaric
addressing for sustainability. This articleand skin conditions. The fruit is also acid.
will discuss the economic importance ofbelieved to improve digestion, boost theChaIIenges faced by farmers and
tamaind and its uses in Bastar, as wellimmune systemand lower cholesterol collectors: _ , ,
as the challenges faced by farmers antévels. It has a laxative effect that can Despite its economic  and
collectors, and suggest solutions. help regulate  bowel movements.cu“ur‘?‘l S|gn|f|cance, the cultivation of
Historical background: Additionally, tamarind is beneficial for @marind in Bastar has faced several
Tamarind has been cultivated inwomen's health. Tribals in Bastar use thé:hgllenges over th'e year;. One'of the
India for centuries and has been arfruit pulp mixed with honey to reduce major challe.nges is thg infestation of
important part of the country's culinary inflammation and promote healing. pests and @seases, Wh'_Ch can severely
and medicinal traditions. In the BastarTamarnd is used to treat menstrual 2ff€ct the ¥|eld anq q'uallty of the crop.
region, the tamarind tree has been dssues and menopausal symptoms. It cth? tamarind fr%“t 3 .suscept.lble'to
source of livelihood for the local regulate  menstrual cycles. But, vangus pests, i |nclud|n-g fruit _flies,
communities for generations. Theeéfts consuming too much can cause digestivéPhids, and mites, which can cause
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damage to the fruit and reduce itsThe tamarind tree provides shade to th&hese practices include the use of
quality. The tree is also prone toother crops and helps to maintain soilorganic fertilizers and pest control
diseases, such as leaf spots and root rdertility by fixing nitrogen.The tamarind methods, crop rotation, and the
which can cause significant damage tdree is propagated through seeds, whickhonservation of natural resources like
the tree and dhice its lifespan. Another are sown in nursery beds. After43 water and soil.The use of sustainable
challenge faced by farmers andmonths, the seedlings are transplanted tpractices not only helps tprotect the
collectors is the lack of technologicalthe main field. The tree starts to beamrnvironment but also improves the
advancements in tamarind cultivation.fruit after 56 years of planting. The fruit quality of the tamarind fruit. Organic
The traditional methods of tamarindis harvested during the dry seasdie tamarind is in high demand in the
cultivation involve manual labor and areharvested fruit is then processed tamarket, and farmers who adopt
often inefficient and time&onsuming. extract the pulp. Traditionally, the pulp sustainable practices can command a
The kck of modern equipment andis extracted manually by beating the fruitpremium for their produce.
technology makes it difficult for farmers with a waoden mallet. The pulp is then Conclusion
to increase their productivity and dried in the sun and stored in bags. The Tamarind is a crucial component
improve the quality of their crop. dried pulp is used for making chutneys,of the economy and culture of Bastar for
History of tamarind cultivation curries, and other dishes. centuries due to its culinary, medicinal,
in Bastar: 2. Modern techniques for and industrial uses. However, traditional
Tamarind cultivation in Bastar tamarind cultivation: cultivation practices have resulted in low
dates back to ancient times. According Farmers and collectors in yields and limited income for farmers.
to local folklore, the tamarind tree was Bastar are adopting modern technique8y adopting modern techniques and
introduced to the region by a tribal king.for tamarnd cultivation to increase sustainable prdices, tamarind
He brought the seeds of the tree from groductivity and maximize land use. cultivation can be sustained for
distant land and planted them in theHigh-density planting and improved generations. The region faces challenges
region. Over time, the tree became arvarieties of tamarind are being used folike pests, diseases, and lack of
integral part of the local agroforestry higher yields and increased incometechnological advancements. To address
system and became @mportant source potential. Modern equipment andthese challenges, sustainable practices,

of income for farmers. technology like tamarind dgeeding such as natural pest control methods and

1. Traditional cultivation machines, pulpextractors, and drying the adoptio of modern equipment and
practices of tamarind in machines are being used to improveechnology, can be adopted. By adopting
Bastar: processing efficiency and meet markethese practices, farmers and collectors

Tamarind trees are well adapteddemand. can improve their productivity and

to the tropical climate of Bastar and can3. Sustainable practices  for increase the quality of their crops,

grow in a variety of soils. Traditionally, tamarind cultivation: ensuring the sustainable cultivation of

tamarind has been cultivated in the To ensure the sustainabletamarind for generations to come.

region using a mixed cropping system.cultivation of tamarind for generations to YYY

The trees are planted along with othercome, farmers and collectors in far
crops like maize, cottorand vegetables. are also adopting sustainable practices.

POLIGIES OF HIGHER EDI

IN DEVELOPED AND DEVELOPING C(

Need of higher education: Universities are the places fo Arunkumar R .

In the 2F' century, higher knowledge and creativity. In order ta Ph.D. Scholar .
education is very important for the stengthen national intelligence, growt Departmer&t ngg}rg:uIt_UTal Extension
development of social, economical, andof higher education is must. Tamil Nzrclju Al;;rﬁculgﬁgl ?Jgn)?versity
technological fields of India. India has to . . i '
-chnolog ) . Education commissions  and Coimbatore
give importance for the higher education ) ) X

. . committees in India

to compete with the other countries i _ .
Particularly, the central and statel- Radhakrishnan commission: also emphasized on the need for the
governments have the responsibility to The commission such as Thedevelopment of higher education, and
encourage  of higher education. Radhakrishna Commission by GOI igbetter utilization of human resources.
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The University Education Commission U
(194849), under the Chairmanship of

the
Indian G

Dr. S. Rathakrishna, gave
foundations of the future of
Higher Education.

2. Mudliar commission: u

It was made especially for
secondary education. It emphasized on
the importance of methods of teaching
and suggested measures to reform the
system of examination u
3. Kothari commission:

The report of the Education
Commission (196466) under the
Chairmanship of Dr. D.S. Kothari
indicated the symbiotic relationship
between education and national
development. But it could not be
implemented in all aspects. It observec
that medium of instruction should be the
mother tongue.

National
(1986)

policy on education,

Features of higher education in
developmg countries a

To implement the NPE, a Programmel
of Action with 23 Task Forces were
constituted. a
Each task force was assigned a
specific subject covered by the NPE.
To project the necessary actions and
to indicate the broad targets and
phasing of the programme and tolu
indicate the financial implications
with reference to each phase.

POA emphasized on
vocationalisation of education at
primary, secondary and higher(
secadary stages in the areas of
agriculture, commerce, home
science, health and pamnsedical
fields.

India has been home to the

institutions of higher education. At the
time of
universities and 500 colleges. But it hasu

independence, it has 20

To create new avenues and tchecome the largest higher educatiol
meet challenges a radical change becansystem in the world having 42000,

necessity in the education system.

[rinstitutions of higher education. Indian

January 1985, former Prime Minister, ngher Education SyStem is third Ial’geS'l'J
Rajiv Gandhi, anounced that his system in the world. The university
government would formulate a New Grant Commission is main governing

Policy Education. A document of body to handle the matters of highell
6Challenge of E d ueducation, it monitor the standard yof

Perspectived was p Education, advises the Government g
nationwide public debate. It was co-ordinate between the centre astdlte.
foll owed by p r e p aHigher Education in India. Distance and
National Policy, 1986. Therétar, ©Open learning is feature of Indian highel
Parliament adopted the NPE in Mayeducational system. Distance educatio
1986. It emphasized on the council look after the matters of thesel

(a) Creation of a National Educationmstitutions. India Gandhi National Open
System University is the largest university in the

(b) Removing the imbalances andWOfld. Universities in India have
disparities in education. evolved divergent streams and it ha
Specia| emphasis was laid Onbeen monitored by an apex bOdy whict
the development of education in respecis controlling authority by Ministry of
of SCs and STthrough scholarships and Human Resource Development fundect
facilities for special coaching. NPE alsoby State Government.
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emp h astze t_ h € ro Higher Educanon in Egypt
education and  providing equal . .
i . U It is one of the largest edational
educational opportunities for all in all -
i . systems in Middle East.
the fields. It also emphasize on..
vocationalisation of education. Major
changes were ppmsed in the area of
higher and technical education.
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Egypt, education is free for all basicl
up to higher education because state
provides huge share of funding and
Programme of Action (POA), ozcially.
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St at e i s responsib
support for higher education.

In present system, there are 17 public
universities, 51 noipublic
universities, 16 private universities
and 89 private higher education
institutions.

The main way for general secondary
school leavers to enter a higher
education program in Egypt is to
perfom adequately in the centralized
national exam (ThanaweyaAmma).
This exam used to be held in the last
year of secondary education, and was
perceived as a nightmare by students
and their families being the only way
of admission to higher education.

Higher E ducationin Malaysia

Higher education is responsible for
imparting postsecondary education

in Malaysia and it is working under

Ministry of education.

Ministry of Education has been

taking several steps to expand
education industry for healthy

development of country.

It is prime goal of Government to

make Malaysia a regional centre of
excellence in education.

The positive posture can be seen in

several areas such as increase
student so enr ol ment
institutions, spend

education and additional policies to
promote education for substantial
growth of higher education.

Malaysia has various teacher training
colleges as well asother public
coll eges whi ch
diploma and preuniversity programs.
Malaysian  universities  provide
diploma, undergraduate and post
graduate study program.

Malaysia has 20 public universities,
32 private universities and 6 foreign
universty branch campuses; 485
private colleges, 24 polytechnics and
37 public community colleges.
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i According to the constitution of Higher Education in Thailand

Thailand Higher Education
Development Plan has been
formulated and integrated into
successive yve

encourage the educational to
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economic and social and cultural
goals of national development.

U Higher Education commission has
major role in quaty assurance
systems within public and private 2.
institutions by providing policy
guidelines, support of knowledge
based activities and implementing
international projects.

Impacts of higher education
1. Economic impact: Liberal arts
education can increase inraion

3. Political

and economic fluidity, leading to
more creative and knowleddrased
economies with a more adaptable
workforce. 4.
Policymaking impact:
Development and policy making
requires people with generalized as
well as specialized knowledge, and5.
critical thinking and communication
skills.

participation: By
spreading knowledge and increasing
debate, liberal education may extend

participabry citizenship to more
members of society, thus improving
the quality of democracy in a society.
Societal  cohesion: Liberal
education may promote tolerance and
understanding of others, leading to a
morepeaceful and cohesive society.

Greater internationa |
understanding:  Liberal education
may increase crossultural

understanding and lead to more
peaceful interaction between nations.
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Deptt. of Agrl. Economics country. Different
BAU, Sabour, Bihar types of soil, varied
Rashmi Kumari* agroclimatic  zones,

M.Sc (Ag.) varied ecosystem
Deptt. of Extension Education supports the
BAU, Sabour, Bihar cultivation in  vivid

ndia is an agrarian country Withi
about 65% of its population, either
directly or indirectly engaged

. . ._agriinputs  for  the
agriculture and allied sectors. It is grrnp
manufacture of &8
among one of the core sector of the ~— . o ‘
pesticides,