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FROM THE EDITOR’S DESK

Respected readers, as you all know that our magazine discusse:
the contemporary issues related to agriculture and allied sector in
every issue. We always shared current information with you through
the cover story. This issue is based on the deadly viral dseaselumpy
skin disease in animals. It is a dreadful disease in which
chickenpox -like blisters  appear on the body of animals, especially
in cows . This disease is spreading in older as well as in young
animals. Our veterinary scientists are engaged infinding vaccine for
this disease.

As we all know that it is a viral disease that spreads rapidly and
it becomes difficult to control, yet it is very important to take
precautions till we have proper treatment. It will be useful to imbibe
the mantra of i prvent i on 1 s Dbett.eJustlikehwen cur e
have made efforts to win the battle against the epidemic like Corona,
in the same way give your support in saving our livestock from this
epidemic. Hope you like this issue of our magazine and share it with

your friends and colleagues.

Thanks a lot and best wishes.

Dr. Devraj Singh
Editor-In-Chief
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About Author
&X 2 the world's rice and conventional
transplanted rice cultivation systems
requiring a lot of water, it's clear that

'

Dr. Kuntal Das
Seed System and Product

Management, Research,e@ding and water scarcity will ave a big impact Climate Smart Agriculture
Innovation Platform i i i . . .
_ _ _ on rice production in the future. As a_; .« 1 achieve food securityne
International Rice Research Instéuy result of rising temperatures cause ] )
South Asia Regional Centre 9 ] P %ustalnable agricultural development
Varanasi (UP), India by the accumulation of greenhouse, iha face of climate change.

gases, the agrlcultu;al 0sector is !'kelyCIimate changeeady crop varieties
j[o .fa.ce _another 109%5% redugtloh provide three benefits: increased
in irrigation water by 2025. A 1ise I gieyitural productivity and income,

sea_level, combed with more . ea5eq adaptation and resilience
erratic and extreme weather eventsy  jimate change, and reduced

Va”et'ei icult ] ; | will increase the risks of rice farming greenhouse gas emissions. Rice
| blgntcu Il'Jret 'Sh eX remz%:hin addition to the direct effect of high high-yielding varieties (HYV) have
e oo cande: S0 Nemperaturesas a result, the abiotic spread throughout both irrigated and

negative effects of climate change .
stresses that cause reduced ricg,:

are already being felt in the form of eFamfed areas and now cover the

majority of tropical Asia. However,

o - productivity and acreage ar
rising temperatures, rising sea levels
these HYVs are invariably resistant

¢ i h abilit éxpected to worsen as rasult of

water scarcity, weather variability, . o .
climate change, which includes hi : ‘o

shifting agreecosystem boundaries 9 ghto the current major abiotic stresses,

invasive crops and pests, and otheyperature, drought, flooding, andypich are likely tobe exacerbated by

§alinit stresses. Each rowin .
extreme weather events. Climate y g Ysevere climate change, such as

change reduces  crop yieIdS'season, drought, flood, salt Waterdrought, submergence, and salinity.

= ) .. 'and extreme temperatures devasta - :
nutritional quality, and productivity. crops and jeopardize the livelihood tﬁ_‘?se stresses have reduced yields in
Smillions of hectares of rice

Rice is the staple food for more than . .

half of the world's population of 144 m|II.|on .smallholder rlce. production areas, and modern HYVs

I _ ' farmers. While high temperature isy, had a limited i t .

contributing to food security and o ave had a limited impact on these
idi ‘i ¢ not currently a major issue, the othert;:1

provi Zg](? e?”.source ”(:] kljncofme % stresses are already common yield

over mifion smaffholcer alrmersIimiting factors in the unfavorable

worldwide. Rice $ primarily grown . . .
P Y9 tropical Asian environments where

Climate change and the need
for climate change -ready

reas. Climate change is causing a
convergence of technology with the
need for future adaptation of rice

under anaerobic conditions, where it; i el arown varieties  to  changing  climates.
has adapted and evolved. With Asia ' Incorporating tolerance to the major

\\ ; ; October, 2022/Page |30
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abiotic stresses (drought, flooding,in the last decade for rapidinhibition of growth in dry mass,
salinity, and high temperature) intodissemination to farmers infaster underwater leaf elongation,
high-yielding varieties has proven tounfavorable growing environments,partial injury, and even death of the
be a very effective approach for and this will be a continuing thrust in entire plantThe chance of survival

developing varieties that can copehe future. of rice plants are extremely low

with climatic change situations. when completely submerged for long
. Submergence tolerance: . .
These successes give hope that the . period during the
. Submergence tolerance is -
problem of climate change can be - _ stage Out of 16.1 million hectares of
: . defined aghe ability of a rice plant . . . .
addressed in part by developing anc: _ ) ._ricegrowing areas in India, 5.2
. o to survive and continue growing . . .

disseminating adapted stresgerant fter bei letelv inundated i million are occasionally affected by
rice varieties (SRV) or climate after being completely inundated Ny, o 150d.The rice plant elogates its

changeready rice varieties, which water for several daySubmergence leaves and stems during flooding to

will provide significant protection can affect rice crops at any stage c)fescape submergence. Deepwater rice
rowth and can be either shoerm '

against the adverse effects of climaté varieties are able to do this rapidly
. flash floods)or longterm (stagnant . .

change. Rapid progress has beeI di Floodi ¢ water affect enough to survive. Many high

made in the development of STRVSs, ooding). Flooding of water affects yielding modern varieties cannot

and serious efforts have been mad-. orphological — and  anatomical elongate enough and lack

changes, such as leaf senescence,

Table: Few prominent and modern climate change -ready rice varieties in India

Year of Variety Submergence Drought & Heat Salt Multistress
Release Tolerant Tolerant Tolerant Tolerant

2005 CSR 36
2007  Shusk Samrat
Narendra Usar Dhan 2008
2009 SwarnaSubl
2010 DRR Dhan 39 (Jagjeevan)
Luna Sampad
2011 Sahbhagi Dhan
2012 CR Dhan 406
2013 CR 1009 Subl
Ciherang Subl (Bina 11)
2014 CR Dhan 201 (DRR 44)
CSR 43
2015 Bina Dhanl0
IR 64 Drtl (DRR 42)
2015 Samba Mahsuri Subl
Gosaba 5 (Chinsura Notig
2016
Swarna Shreya
2017  Sabour Ardhajal
Bahadur Subl
Bina 17
CSR 46
2018 CSR 60
DRR Dhan 47
DRR Dhan 50
Ranijit Subl
CR Dhan 801
2019 CR Dhan 802

Sabour Harshit
2020 Swarna Shakti Dhan
2021 IR 64 Subl

|
Il
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submergence tolerance. PlanHeat tolerance: of hectares of ricgrowing land in
breeders have discered a A plant's heat tolerance is itsAsia and Africa are currently
promising gene, called Subl, whichability to produce an economic yieldunderutilized due to high salinity.
confers high tolerance to completeand grow normally under high Rising sea levels bring salvater
submergence of up to 14 days. temperature conditions by adjustingfurther inland, contributing to soil
its structural or metabolic properties.salinity. Salinity affects significant
Global warming has had a significantareas of land in coastal areas that
impact on rice production. Thoughcould otherwise be used for rice
rice originated in the tropics, high farming. One of the most severe
. . temperatures during the reproductiveenvironmental stresses is salt stress.
stressed conditions. Drolfyis the . o .
. _stages reduce rice productivity bySalt stress causes osmotic stres
most common and destructive . . e " .
causing low seed setting and yieldionic  toxicity, and nutritional
environmental stress, affecting 23 : .
Increased nighttime temperature«deficiencies in  plants, which
million hectares of rainfed rice in
during the ripening stage reduce riceeventually leads to growth inhibition
South and Southeast Asia. Drought
yield and grain quality. Furthermore,and crop yield losses. In the past, salt
is the most serious threat to ) - .
. . heat stressan cause leaf yellowing tolerance varieties were developed in
agricultural food production in the . .
¢ ¢ climat h D ht and accelerated development evelndia and are now grown in large
.ace .O C'”?ae. ¢ .ange foug during the vegetative growth stageareas of the saline environment.
intensity/sevadty is highly complex
resulting in low yield in sensitive .
and is determined by a variety of . Multi -stress tolerance:
rice  varieties.  Scientists are
factors such as rainfall frequency,

L . Rice crops are frequently
. . . screening improved and traditional | . o7
evaporation, and soil moisture. - . subjected to more than one abiotic

‘rice varieties for rice that can : _
Severe drought in some Indian states stress during the growing season. As
a result, recent research emphasis

can result in yield losses of up t
40%. Terminal drought occurs when gnas been placed on the development
of multiple stresdolerant rice

a prolonged lack of watecauses
temperature tolerance into elite rice
plant death, whereas mtermlttentI varieties (MSTRV). MSTRVs with a
ines in order to develop heat

drought occurs when a brief lack of combiration of stress tolerance
tolerant varieties for 'hot and dry' and

water causes improper growth. Rice genes for submergence, drought,
Shot and humid' countries.

Drought tolerance:

Drought tolerance refers to a.
plant's ability to maintain biomass
production in arid, drought, or water

withstand high temperature3hese
donors are used in a crossin
program to incorporate high

grain yield and vegetative growth are heat, and salinity are being
severely reduced when water isggi_tolerant rice: developed using conventional and
scarce. Drought stress frequently Salt tolerance in rice is Molecular breeding approaches. Few

causes reductions in grain size, grailyefinedas the ability to grow on land of these varieties have been released
weight, and seedetting rate. Several \yith a 03% saline/ alkali N ndia, and many more are being
droughttolerant varieties are being -oncentration  while producing g developed to be available tarmers
developed in the last decade an'5|gn|f|cant economic yield. Millions for cultivation shortly.

have been widely adopted. YWY
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incidences of tropical
famines, heat wavesc.

Ranjeet Kumar Ranjan
M.Sc (Ag.)Agril. Economics
BAU, Sabour Bihar)

With all these factors on one

Rashmi Kumari* side, the rise in global poptian
M.Sc (Ag.) Ext. Education

BAU, Sabour @ihar) resulting in shrinkage of cultivable

cyclones, condition
security,
properly may lead to global unrest,
famines and hunger.

land and expansion of land formost

threatem global food
which if not mitigated

puts a lot of pressure on land,Mitigation efforts

The agricultural sector is the
sensitive sector prone to

residential purposes. Under such a&limate change as minute change in

condition, the dependency

onthe climate may alter the production

Since the inception of human beinggesticides is quite obvious. Theand quality of agricultural crops.
on planet Earth, we have either ingyeruse of chemicals to obtain theFollowing efforts can be made to
one or the other ways polluted thenigher level of yitds have impaired mitigate climate change:

planet. This can be marked since thene soil, deteriorating its quality and

period. ~ The concentration  of |ong run. With rise in population, the
pollutants such as soil pollutants, ailjemand of fresh water for

pollutants or water pollutants hascommercial and domestic purposes

1 Using varieties of crops which are

resistance to climate change such
as drought resistant varieties,
lodging resistance varieties etc.

ruined the soil, air and water. Thishas increased to multifold, making it USing ~ water — harvesting
has aided in the concentration ofscgrce. Higher number of techiques for water
greenhouses gases (majorly Carbogutomobiles has led increased Conservation.

dioxide) into the edh atmosphere. emjssion of air pollutants, causingl
The rise of CQin the atmosphere rise in air pollution. The same
traps the sunlight, resulting rise ingjtyation prevails for all other natural
the mean average temperature of thgssources too.

planet, melting of ice caps etand 1

causing the phenomenon called The gradual increase in
Global warming. mean average temperature of Earth ,

rise in mean sea level due to melting

Global ~ warming  brings in jce caps, decrease in availabilityg
drastic change to our clite which  of fresh water, increase in frequency
we called as Climate change. This complexity of environmental stress,
climatic change can be marked byy| due to global warming and
irregular  pattern  of  monsoon, climate change have affected the
droughts, floods, increase inproduction as well as quality of
agricultural  produce. Such a
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Use of green manures, mulches
such as dhaincha etc to maintain
soil moisture and improve soil
quality.

Using advanced agricultural
practices such as drip irrigation,
precision agriculture, climate
resilient agriculture etc.

Using the practice of Integrated
Farming System.

1 Diversifying agriculture by opting

livestock farming, fisheries etc in
order to maintain income
availability throughout the year.
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and the most important shifting
towards renewable sources of
energy, establishing solar parks,
solar cities Many plans with aim to
reduce the emissions from the
automobiles such as National
Electric Mobility Mission Plan,
Faster Adoption and Manufacturing
of Electric Vehicles (FAME),
Adoption of BSiVI norms have
been implemented.

Many International Agreem
ents and initiatives such as Paris

f Using climate forecasting to from waste, National Water Mission Agreement,  Kigali ~ Agreement,

minimize production risk. for improving water use efficiency, International Solar Alliances etare
National Mission For Sustaining theSome global efforts to tackle climate
Conclusion Himalayan Ecosystem, Nationalchange problems. At individual

Mission For Green India, Nationallevel, we can take steps such as

The potential damage climate Mission On Sustainable Agriculture, afforestation, avoid use of traditional

]tc:hantge IS causing a”‘i' (:an ;ause .Ilr\llational Migsion s St{ahe%ic sources of fuls such as coal, timber
uture canbd e i gnored. o,, _ r i -

Kr?owledge Platform _for Climate €ft, 'stop burning straw after
need for concerted efforts at global

. - __Change etc. harvesting of crop, avoid practices
and national level. To mitigate it, such as Jhum cultivation. avoid
the Government of India has made Schemes like Pradhan Mantrigeforestation etc Thus, with joint

various  plans  and  policies. It Ujawala Yojana to provide free efforts at global level and individual
includes NationalSolar Mission to LPG connections to reda usage of level we can save resources for our
enhance development of solatraditional sources of energy, Unnalfytyre generations andsave our
technologies, National Mission onJyoti by Affordable Lighting For All planet.

Sustainable Habitat which aims afUJALA) to enhance efficient VY Y

better waste management and poweighting and conserve environment
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CONSERVATION
AGRIGULTURE

CONCEPT AND IMPORTANCE IN AG

learning to

rAbout Author use T)Tture
N sustainably,
EIX% we could
Dr. Ajeet Singh reverse global
Dr. Mahendra Kumar Yadav warming in 30 years. The aim of thi
Dr. Mukesh Kumar Yadav paper is introduction to conservatio agriculture
Schogls(S):‘SZ:]r}tichgjfsssogiences agrlcylture Clanflcatlon. of its Conservation agriculture
Jaipur National University principles and explanation of the i _ g9
Jaipur (Rajasthan) India benefit it could have in stopping Practices perused in many parts of

the world are built on ecological
principles making land use more
What S conservation sustainable. Adoption of CA for
agriculture? enhancing Resource use efficiency
(RUE) and crop productivity is the
need of the hour as a powerful tool
for management of natural

global warming.

f we stop and think about

healthy soil, we should come to

the conclusion that soil is a Function of conservation
living organism. Soil contains the agriculture is to protect the soil
entire universe of life. There is aboutphysically from sun, rain and wind resourceand to achieve sustaina
1000 pounds of biological materialand to feed soil biota. The SO”b'I't in aariculture. Conservation
under the soil surface. Everythingmicroorganisms and soil fauna take ity In agricutiure. Lonservato
from microscopic protozoa andover the tillage function and Soilagrlcylrure b:_sﬁa”y re:l!lel(s don 3
bacteria, through earthworms, insectgiutrient  balancing.  Mechanical E:Jr]s(;'psj’ cv(\)InisCideraerde t(I)n e(?[herar:‘or
and finally to lager organisms suchtillage  disturbs  this  process. ate desi | g. d
as burrowing rodents. Aswuman Therefore, it is estimated that zero O[appropnae. esigh,  pianning _an
population is constantly increasing, itminimum tillage and direct seeding'm'oIemematIon processes.  These
is estimated that by 2060 soil is thdead to reduction in wind and Water;reMinimal mechanical o
one that will be obliged to give us aserosion. Based on Food and"
much food as we consumed in théAgriculture Organization of the disturbance _ )
last 500 years. United Nations (FAO), conservatio || Peérmanent organic soil cover

_ ' _ agriculture is based upon threell Diversified crop rotations
Conventional agriculture is |

_~ principles: minimum tillage and soi :

the greatest enemy of healthy soil. Ity pance  permanent  soil cov
was n 0t designe d_ 1:Wf?hrcroﬁ rgs?dueg a?n& I‘veerﬁuml”?e agrlculture

the SO'I_’ but rather forthe rapid and intercropping. With different Globally, CA is beng
economic_growth. But what good principals emerge diversity of practiced on about 128 ha The
will money have if we lose our branches. Branches that are relateghajor CA practicing countries are
health and our Iapd? I we want 0y, ;onservatin agriculture are: USA (26.5M ha), Brazil (25.5V
improve soil quality and with that permaculture, agro ecology, holisticha), Argentina (25.% ha), Canada
qur life qugllty, we should turn 9“r management, restoration ecology(13.5M ha) and Australia (17.M
field of “interest to educaling yeyjing design, agroforestry. ha) In India, CA adoption is still in

ourselves about conservation .
. : e the initial phases. Over the past few
agriculture andits principles. By
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years, adoption ofero tillageand Gas emissionand impart greater in terms of understanding of basi
CA has expanded to cover about 1.%esilience to production systems toprocesses and component
million hectares. The major CA climate change related aberrationsinteractions, which determine the
based technologies being adopted i64) reduction of the incidence of whole system performance.
zerotill (ZT) wheat in the ricevheat weeds, such &halaris minorin o Buildi ‘ d farmi
(RW) system of the Ind@angetic wheat; (5) enhancement of water uricing a sys eman arming
. . , . system perspective:
plains (IGP). In India, efforts to andnutrient use efficiengy (6) . _
. . A system perspective is built
adopt and promote conservatiorenhancement of production and .7 N
. . o . _ working in partnership with farmers.
agriculture technologies have beermproductivity (4% 1 10%); (7) o
: . ) A core group of scientists, farmers,
underway for nearly a decade but iladvancedgowing date (8) reduction _
. . : . . ((]-:xtensmn workes and other
is only in the last 8 10 years that in greenhouse gas emission an S )
. L . . stakeholders working in partnership
the technologies are finding rapidimproved environmental . i .
o . mode will therefore be critical in
acceptance by farens. Efforts to sustainability; (9) avoiding crop

: : . eveloping and promoting new
develop and spread conservatiomesidue burning reduces loss o P g P g
technologies.

agriculture have been made througmutrients, anenvironmental
the combined efforts of several Statgpollution , which reduces a serious@ Technological challenges
Agricultural  Universities, ICAR health hazard; ()0 providing While the basic principles which

institutes and the Rie&/heat opportunities for crop diversification form the foundation of conservation
Consortium for the Ind@Gangetic and intensificatioffor example in agriculture practices, that isnpo
Plains. The spread of technologies isugarcane based systems, mustarglilage and surface managed crop
taking place in India in the irrigated chickpea, pigeonpea etc. residues are well understood,
regions in the Ind@sangetic plains

- . adoption of these practices under
: ; Challenges in conservation . : L .
where ricewheat cropping systems i varying farming situations is the key
: . . agriculture

dominate. Conservation agriculture challenge.
systems have not been tried or Conservation agriculture as
promoted in other major agro an upcoming paradigm for raising
ecoregions like rainfed seraiid crops will require an innovative
tropics and the aridegions of the system perspective to deal with _ ) i .

y persp be highly site specificyet learning

mountain agreecosystems. diverse, flexible and context specific . .
across the sites will be a powerful

. needs of technologies and their . . .
Importance in recent . way in understanding why certain
management. Conservation

agriculture systems . i i
g Vi agriculture R&D (Research an CItechnologles or practices are

. . effective in a set of situations and not
Adoption and spread of ZT Development), thus will call for o
! . . effective in another set.
wheat has been a success story iseveral innovative features to

@ Site specificity:
Adapting strategies for
conservation agriculture systems will

North-western parts of India due toaddress thehallenge. Some of these@ | ong-term research
(1) reduction in cost of production are: perspective:
by Rs 2,000 to 3,000d ' ($ 33 to @ Understanding the system Conservation agriculture

50); (2) enhancement of soil quality, Conservation agriculture systemspractices, e.g. ntillage and surface
i.e. soil physical, chemical andare much more complex thanmaintained crop residues result in
biological conditions; (3) enhance conventional systems. Site specificesource improvement only
ment, in the long term C knowledge has been the maingradually, and benefits come about
sequestration and butldp insoil limitation to the spread of CA only with time.

organic matteconstitute a practical system. Managing these systems *kk

strategy to mitigat&reen House efficiently will be highly demanding
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and longterm persistence, theis a slowmoving natural process that
he term "agrochemicals" residues of adsorbed peglies affects all aquatic life, but in recent
refers to substances utilisedcontinue to be pollutants. Within ayears, human activity has caused it to
in agriculture. It consists of few days of application, between 80advance much more quickly.
hormones, concentrated reserves and 90 percent of the pesticides can o

: . . . . 2. Greenhouse gas emissions:
raw animal manure, fungicides, volatilize and evaporate into the air. . : .

: . . . Agriculture is the primary
insecticides, herbicides, fertilisers,The amount of water soluble o

- . - . . source of noscarbon dioxide
fungicides, nematicides, andpesticides that get into lakes, rivers, h i | )
nematicides. They are wused tostreams, and other bodies of wateP co ogse gase.s, generating aimos
. . 60% of nitrous oxide and nearly 50%
increase crop Yyields and protectdepends on how soluble they are. )

. , . of methane, and contributes around

crops from pests. The GreenAnimals’ bodies absorb the f{fat

. : . 10% to 12% of total greenhouse gas
Revolution was launched as a resulsoluble insecticides through o ,

. . . . . . __.._emissions (Smittet al., 2007). The
of chemical fertilisers. High Yielding process known as bioamplification™ tibutor t d dri ¢
Varieties (HYVs) were introduced, or biomagnification. In the case of Main hc)on ributor:to ap , nve; °
which increased the demand forfertilisers, the applied nutrients ared'cenOUSE gas - emissions irom

chemical fertilisers. Ingredients suchlost due to runoff and leaching. agr!gultura}l SO',IS s the .use of
. : fertilisers in agriculture. Agricultural
as agrochemicals are crucial to , , , , . ,
. Air pollution, wate pollution, soil emissions, both direct and
ensure global food  security.

However, the requirement for :[and soil (;ontarnlr:gtlon are thde thgeenfdlrecj[, t;allre |n.quT:nO(|:‘ed by ij variety
recurrent application brought on by ypes of pollution cause y of variables, including yield, area

N : agrochemicals. under cultivation, and the rate at
the significant losses incurred as a . . .
result of volatilization, Effect of agrochemicals on which o.rganlc manre and fertiliser
photodegradation, leaching, andenvironment are applied.
surface migration may make the use. Eutrophication: 3. Threats to Aquatic
of agrochemicals  economically This is the process of enriching  Biodiversity:
unviable. Furthermore, extensive usevater with nutrients that leads to Pesticides used on land that

of agricultural chemicals has structural changes in the ecosystendrift into aquatic environments and
seriously polluted the environment. such as an increase in the growth ofre hazardous to fish and ntarget
There are two ways to algge . and _aquatic . plants, thecreatqres. c_onsti.tute a t.hreat to
transmit  pesticides.  First, the exthctlop of fish spegles, a generaklquatic biodiversity. Aquat.lc plants
majority of pesticides used on pIantsdeC"ne in wate_r guallty, and otherproduce about‘80%f the dissolved
end up on the soil after beingoutcom_es that limit and preveﬂt qseoxygen that is _reqwred fqr- the
The primary cause of eutrophicationsurvival of aquatic life. Herbicides'

deposited on the plants, where they

are then washed away by rain" a.lquatl;: boflesblsdphosghorus. It |:used toI kI|II aquatic p;lantls carl:sEs
Second, because of their mobilityageng of water bodies because ofextremely low oxygen levels, whic

nutrient enrichment. Eutrophicationultimately cause fish to suffocate and
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diminish fish productivity (Helfrich some mycorrhizal fungi speciesherbicide is glyphosate, which is

et al.2009). (Chakravarty and Sidhu 1987). frequently used in agriculture and
, urban areas to control weeds and is a
4. Thregts _ © terrestrial Effect of agrochemicals on major carcinogen (Arajet al.,2016;
biodiversity: human health Benbrook  2016). The  most

Phgnoxy herb|C|de drift can 1. Methaenoglobinemia: extensively used herbicide in the
harm neighbouring shrubs and trees . . .
Dreistadtet al. 1994). Glvohosat When the nitrate world is glyphosate, which farmers
(Dreistadtet al., ). Glyphosate concentration of drinking water in the USA applyto croplands at a

lowers the quality of seeds andexceeds 50 mg/l, this diseasgate of roughly 1 kg/ha in 2014

makes plants more susceptl.ble. t%Ievelops. Iron will often be present(Benbrook 2016). The daily chronic
disease (Brammall and Higgins

; in reduced ferrous form in reference dose for glyphosate was set
1988) and reduces seeduatjty . . .

Locke et al. 1995) B 4 beetl haemoglobin. The methemoglobinat 0.5 mg/kg body weight per day by
(Lockeet al, ). Bee and bee e&oxidised haemoglobin) in the EU, but the US EPA placed it at

populations ar.e.decr.eased by broamethaenoglobinaemia, however,1.75 mg/kg body weight per day.
spectrum pesticides like carbamates . ; . .

h hat d throid contains iron in the ferric form,
orgahopnosphates, and pyrethrol S\/'vhich is unable to bindransport, or

Honeybees are  harmed byrelease oxygen

4. Pesticide effects:
Headache, stinging of the

neonicotinoids  insecticides  like eyes and skin, throat and nose
clothianidin and imidaclorpid as well 2. Carcinogenicity: irritation, skin itching, appearance of
as by the combined impacts of N-nitroso compounds arerash and blisters on the skin,

pyrethroids and imidazole fungicidescreated in the human stomach wheulizziness, diarrhoea, abdominal pain,
(Pilling and Jepson 2006). While 2, 4excess nitrite in drinking water nausea and vomiting, blurred vision,
D prevents soil bacteria from(above 3 mg/l) reacts with blindness, and very rarely death are
converting ammonia into nitratesnitrosatable substances. Althoughall immediate dects of exposure to

(Frankenberger et al, 1991), some of the most easily produced Npesticides. Acute effects are not
glyphosate inhibits the growth andnitroso  compounds like N- serious enough to warrant seeking
activity of nitrogenfixing bacteia in  nitrosoproline, are not carcinogenicmedical attention. Chronic effects
soil (Santos and Flores 1995).in humans, several of theserlifroso are longlasting, frequently fatal, and
Herbicides can harm seailwelling compounds have been proven to bbarm several organs. The brain
fungi because trifluralin and oryzalin carcinogenic in all the animal speciedhealth impacts of pesticide exposure
are known to impede the studied. The Mitroso chemicals include loss of coordineon and

development of symbiotic that cause cancer in some animamemory, diminished vision, and
mycorrhizal fungi, which aid in species also most likely to causempaired motor signalling (Lah
nutrient uptake (Kelley and Southcancer in people. 2011). Longterm exposure harms
1978). According to Moore (199, the kidneys, liver, and lungs and may

oxyadiazon has been shown tg> Clyphosate -Carcinogenic

decrease the diversity of fungi,agent

whereas triclopyr is hazardous to At the moment, there |s_§Iot
of concern about how herbicides

may affect people's health. One such

result in blood disorders.

*kkk
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FARM POLI

AN IMPACT ANALY

even more negative territory. AndSri Lanka  tea  exports

About Author the cost of paying farmers and(January to December 2021)
providing public subsidies for
&__I£25 imported food ultimately outweighed Tea exports for December 2021
the budgetary savings from cuttinctotaled 24.17 million kg, up 0.24
subsidies. million kg from the 23.93 million kg
Haribalaji V , : exported in December 2020. When
PG Scholar Sri Lanka tea production q h di
Deptt. ofAgricultural Extension (April 2022) con.1par.e to  the cforrESpon _mg
and Rural Sociolog period in 2020, the main categories
UL, (G Sri Lanka tea production for of bulk tea and tea bags have

the month of April 2022 totalled increased, while packaged tea has

22.91 million kgs, showing a decreased.The cumulative exports

decrease of 7.12 million kgs vis from January through December
Th e Raj apak s a dvis 30.03 million kgs of April 2021. 2021 totaled 286.02 million kg, an

tion delivered on the pledge All elevations have shown a decline increase of 20.45 million kg over the
in 2021 April by ordering the over the corresponding month 01265.57 million kg of Januarjptough

2 million farmers in the nation to 2021. JanuarApril 2022 December 2020.Bulk tea, tea bags,
switch to organic farming and cumulative production totalled6®3 and packaged tea are the three main
enforcing a national ban on themillion kgs, recording a significant export product categories that have
import and use of synthetic fertilisersdecrease of 18.31 million kgs wis all increased since the corresponding
andpesticidesThe false economy of vis 104.54 million kgs of January period in 2020.Tea exports generated
banning imported fertiliser hurt the April 2021. On a cumulative basisrevenue of Rs. 263.35 billion in
Sri Lankan people greatly becausitoo, all elevations have shown eJanuaryDecember 2021 shows an
the country had handed itsdecline over the correspondingincrease of Rs. 33.18 B in
agricultural policy over to organic period of 2021. When compared tccomparison to the Rs. 230.17 B of
true believers, many of whom were74.50 million kgs of JanuarApril JanuaryDecember 2020. It also
involved in businesses that woulc2020, cumulative production of 2022surpasses the previous best of Rs.
stand to benefit fronthe fertiliser shows an increase of 11.73 millior240.6 B realised in January
ban. The reduction in currencykgs. On a cumulative basis, allDecember 2019.
outflows brought about by the banelevations have shown a gain over
on imported fertiliser was dwarfed the corresponding period of 2020.
by the loss of income from tea ancThe available tea crop figures for the
other export crops. The increaseifirst four months period are
import of rice and other food stocksappended below (in MT).
caused the bottom line to go intc
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The FOB value of Rs. 920.76increases of 58%

ESTIMATED

WORLD TEAPRODUCTION-RETENTIONS ~-EXPORTS

Million Kgs.

represents a gain of Rs. 54.06 oveand 17% for "
the FOB value of Rs. 866.70 for theLibya and Japan,
period of January through Decemberespectively. The
2020, making it the highest FOBtea export figures
value ever recorded and surpassinfor the twelve
the previous best that was realise months (January
during the aforementioned period ofto December
2020.Even though the total value 02021) are listed
rupees at the FOB has decreasebelow (in MT).
slightly in USD terms in 2021, it has

PRODUCTION

RETENTIONS

increased significantly overall.

While Tea Bags have shown &
healthy increase when compared t-
the corresponding period of 2020,
Tea inbulk and packeted Tea FOB
values show a slight negative
variance in USD termsAfter an
increase of 27% YoY in Janudry

Market outlook for

Description  Quantity (MT)

Bulk
Teain Packets
Tea In Bags
Instant Tea
Green Tea

TOTAL

improbable that this recovery will
continue in 2022.Therefore, when

125,388 evaluating the overall assessment of

128,344 the global supply, Kenyan tea

24,665 production will be extremely vital.

3,032 - .

4587 The rising demand for tea in tea

286,016 producing _ nations, which has
resuted in lower exportable

2022

volumes, may be another factor that

The following needs to be takendeserves careful consideration, as we

December 2021, Iraq has become tf.
No. 1 major importer of Ceylon tea. . . .
With a decrease in imports of 23ISOApotentlal market scenario. At this

: point, when there is a lot of
YoY, Turkey h I No. 2 . .
oY, Turkey has slipped to No . uncertainty, forecasting the marke

and it is now followed by Russia,
whose imports have also decreaseOUtIOOk for Ceylon Tea for the year
P 2022 seems like a difficult task.

(7.6% YoY). The United Arab . Q9
i ) However, we have examined the

Emirates has risen to the fourtl

osition after sigricantly increasin current  supply —and  demand

P g y 9 conditions and made projections

) 0 :

imports (167% YoY). Iran, Wh!Ch based on the most likely market @

dropped one spot to rank fifth, :
recent changes i

. , . . scenarios and
experienced a slight increase .
countries. It would be

. importer
imports (4.7% YoY) from January . .

. h h
through December 2021, Chlnalmportantto distinguish between the

: . production of Orthodox and CTC tea
Libya, and Azerbaijan are three . o
. . ._when analysing the supply situation
additional notable importers. Syria

. : : .~ The production of Ceylon tea in
and Chile While this was happening, ,,, " 576 & Mikg) is the lowest
imports to countries like Saudi .

Arabia, Chile, and Syria all

since 1997. A positive recovery was

. . : seen in 2021, largely as a result of
experienced declines. Notable impor
trends include significant YoY

Q

Q

favourable weatherput it is highly

(" N |
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into account when imagining ahave frequently highlighted.

Other factors that is likely to

impact on prices:

The likely devaluation of the Sri
Lankan Rupee in early 2022.
Improved demand rém Iran
following the Sri Lanka tea for
oil payment deal.

Importers of Orthodox teas are
likely to have lower inventory
levels in the backdrop of the
deficit in the availabily of
Orthodox teas since 2015.

Higher oil prices and greater

demand from oifich Middle
Eastern countries.

*kkkk
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FODDER MANAGEM

PRESERVATION TECHN!

About Author _ _ _
animal feed in a Banced and Silage

& £?= adequate manner to make animal Green fodder preserved in
husbandry more productive andwindless conditions is called silage.
beneficial. The major components ofTo make silage, the foddecrop

Rishikesh Yadav* the ideal animal feed are dry foddershould chop to a size of2cm and
Robin Kumar green fodder, lime bran, grain blankhave 3835 percent of dry matter.
Umesh Kumar and mineral mixing. Out of all these Then the silos are filled with fine

Deptt. of Soil Sci. & Agrii. Chemistry . .
ANDUAT, Kumarganj, Ayodhya components, green fodder is arfodder material & they are covered

important component whose with plastic from the top and closed
availability throughout the year is with a fine clay paste. The quality of
very important. silage depends on the fodder critp,
condition and storage methods.
Grass crops are more
suitable for making silage because
these crops contain a high amount of
sugar. Sugar converts into lactic acid
in airless conditions, other harmful
'bacteria such as fungi etc. are not
active when thee is sufficient

nimal husbandry is an
important sector of our |ntroduction
country. It contributes 4.1 Often, farmers use about 10
per cent to the national GDP andper cent of their total agricultural
25.6 per cent to the agriculturalland to growKharif fodder and leave
GDP. However,despite being such about 1 per cent foRabi fodder.
an important sector, this enterprise iShus, animals have to depend o
not relatively  beneficial and fodder from Kharif season such as
competitive. The main reason forstraw or kadvi etc. for most of the . . :
. . o _ ) . amount of lactic acid, due to which
this is low animal productivity. The year. The nutrients contents in this, . quality of safe fodder is
major factors responsible for lowtype of fodder are generally low. maintained. To further enhance the
productivity of livestock are Therefore, conservation of fodder is litv of fodd
inadequate and lo ade animal i : quality of fodder, 1.2 per cent urea or
Inadequ a W gr Imavery important to provide balanced8_10 er cent molasses. dependin
feed material, and various livestockiodder for animals throughout the P + 2ep g

. : , _ on the dry matter, are added to the
diseases. A pastoralist usually year, espcially in the vyear todder. Mixing pulses croosuch as
invests about 600 per cent of the dependent areas where green fodder = 9P P

: : ) ) ) uar, cowpea, lucerne, berseem etc.

total  expenditure  of  animal is available in a few months of the - P
: . . i _with grass fodder also produces good
husbandry in arranging animal feedyear. Silage and Hay are the main

Therefore, in such a situation, itmethod of fodder conservation. sﬂage_. Along with foddgr crops, SI{Ch
. | varieties of jowar, maize and bajra,
becomes very important to provide
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forage material excess moisture
L 2
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Silage making technology

whose stems are soft and the leavamaking hay is different in different elements daily and the animal takes
are used in silage making. Due to therops of fodder. The following are more dry fodder and water, due to
low sugar content in pulsefodder, some other important things to makewhich the animal can maintain its
they are generally not used for silagegood hay body even on the basis of dry fodder.
alone. Good silage are fungfree 1. Crush the coarsstemmed fodder These dietary buckets can be
and greenistyellow in color with no crops with a roller before drying preserved for a long time andrche
viscosity. The amount of lactic acid them. easily transported from one place to
is higher than other acids, ph value. The color of the hay should beanother.

should be between 345 and dry green, for this turn théodder 23 Method of obtaining green

matter should be about 3Cengent. times a day while drying. Fodder throughout the year
Ammonia content should not exceed3. The amount of water in the hay Method of yearround green
12 percent of the total nitrogen should be less than 15 percentfodder production for dense dairy
content when there is more moisture; theareasin irrigated areas developed by
Hay fodder is spoiled by mildew. Indian Grassland and Fodder

4. There should be a moistufieee Research Institute, Jhandin this
ventilated place for storage ofmethod, in the first fortnight of
hay. October, the field is properly

Diet and nutrition prepared and berseem is sown. At

The det of animals in the the time of sowing, it is sown b

hay depends on the type fifdder, . . . g . y

esert region is mostly based ommixing Japanese mustard Ghinese

the stage of the crop, the method o L .

, odder that is fibrous, lowmutrient. rape seeds at the rate of 2 kg per

making and the methods of storag . o .

_ herefore, to keep the animalshectare. This gives a good yield of

All fodder crops which can be fed to . . . : .

, i . ) healthy and increase theirfodder in the first harvesBy mid-
animals in green condition is suitable AT :
. . __,_productivity, it is necessary to give February, plant rooted buds of

for making hay, but crops in which . ; .

) them the necessary energy antdhybrid Napier millet grass at a

the leaves of the plant are wide, the . : . : .

o . , protein, mineral salts, vitamins etc.distance of one meter in rows are

stem is thin and soft, is considered . . .

: : in a balanced manner. For this, Theplanted  keeping  plasib-plant
most suitable for making hay. The_ _. : LT
. Rajasthan Cooperative Dairydistance 385 cm. At the end of

variety of fodder as well as the stag . " . .

i ederation has made nutritious foodlune, after harvesting the lobia,

of the crop also has an impact on the - .
it ¢ h c that Chart by mixing molasses, jaggery,prepare the land between the rows

quality ot “hay. Lrops thal are urea, mineral salts, wheat etehich and put 50 kg nitrogen in it at the

reaching the ripening stage are no\t/veighs 225 to 3.00kg. This one rate of 100 kg phosphorus and 50 kg

con5|dered_ swtablg for_ Hgy becauser’ecommendation is used to lick anpotash per hectare. In the first week
the quality, digestibility &ad . . o
. .animal for aboutn week. By licking of November, sow cowpea again in
deliciousness of fodder decrease in , .
i _ it, the animal gets the necessaryhe rainy and summer asefore.
this stage. On the contrary, in the
- - Add half of the phosphorus content
initial stage of the crop, the total ¥g$ . .
. . R in the second year before sowing
amount of nutrients and their ratio i 4 . :
> = berseem in the third year, prune the
roots of hybrid napiemillet to
provide enough space to grow

berseem/

Hey is a preserved fodder
dried by cutting the green fodder
crop in a suitable nutritional
condition. The nutritional value of

of water content, it is also difficult to .‘
dry. The appropriate gsja for

October, 2022/Page |42

timesofagriculture.in

(A2 ) Times of Agriculture
3 A

A Resonancein Agriculture




FORAGE |

About Author \ Fodder is very important for research on fodder and technology
animals but as  well as transfer to thefarmer. He told the
& X? . L o
industrialization is progressing infarmers should know  about
Om Prakash Singh country, fodder arga is decr.easw.lg.cA! ternate aondapply Us
M.Sc. Agronomy day by day. By which the animal isindigenous technology. Integrated
Bundelkhand Universityhansi not able to take food in sufficient cultivation of fodder crops with food
quantity. grain crops need attention. The

India is the biggest milk humans need staple food equal as
ndian Council of Agricultural producer country, India produce 22%milk, curd, whey etcobtained from
Researchndian Grassland and milk in all over the world. If quality animals. Fodder is very important for
Fodder Research Institufansi and quantity of fodder will improve the health of animals.

has announced to celebratéeorage than India an cross 22% tooThe Due to the less production in
Da yon 9" Sep. every year in a market cap of forage seed is nowfodder crops, the cattle are
detailed program. There were preser®0,000crore which can be crosslestroying the crops of the farmers.
mainly Director of IGFRI, Dr. A.K. 40,000crore in the coming days.In the last few years 45% of fodder
Roy, Vice Chancellor ofCentral Keeping all this in mind IGFRI has is less, but 14% of fodder is less
Agriculture UniversityJhansi, Dr. S. announced to celebrate Forage Dathe presentime.

K. Chaturvedi and Principle Scientiston 9" September. India has 2.5% of the total
and project incharge of AICRPFCU On the occasion ddiamond land area in the world, but 15% of
Agronomy Dr. Rajeev Agarwal in a jubilee Foundation DaylNov2021) the total livestock of the world is in
program. IGFRI has establishedii F o r almdi@. In such situation, it is very

Program started with Ga r die B5lacs in India vhere important to promote fodder
iLi ght i ng AfterfthatLDa. mfartners are given incentive andproduction.
Rajeev Agrawal told about thetraining for forage production. The In this direction, IGFRI is
program. In the starting of theresearch work done on cereals croponstantly work to reach the farmers
program he gave a quotation was not done in fodder crops due tdy conducting new research. To
fiFodder for ever whicla nhe niedtler crbps dak® rismaken every citizen of the country
every situati on. @ontinuosly decreasing but theaware about fodder crops9th

India is an agriculture condition is improving due to Sept ember was decl
dominated country and there arecontinuous effort of IGFRI. D a y bivestock must also be kept
109.9M Buffalos, 73.3M Ships, In the next stage of program, healthy society because humans and
148.8M Goat, 110M Cow in India. the Vice Chancellor of Central animals are dependent on each other.
Total livestock in India is 535.8M Agriculture University, Dr. S.K. VYV
(Ref-NDDB). Chaturvedi discussed about the
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About Author formulation of urea based onSince June 2021, commercial
& £ P nanotechnology  that providesproduction has been underway and
. nitrogen to plants and promotespriced at Rs240 per 500 ml bottle
sustainable agriculture. The nitrogerby IFFCO.One bag of conventional
particles in Nano urea have a largeurea provides the same amount of

Banoth Madhu

Ph.D. Research Scholar surface area (1_0,000 times that of a nitrogen _nutrients as 40000 mg_jf
Centre for Plant Breeding Genetics, mm urea prill) and are more nanoparticles, or ppm, found in a
TNAU, CoimbatorgT.N.) numerous (55,000 nitrogen particles500 ml bottle. Nano urea comprises

over 1 mm urea prill). Nano urea(in weight percent): 0.01 to 5 weight
treatment considerably reducing thepercent quinhydrone, 0.01 to 10
he fur ethad is now soil's exposure to agricultural weight percent calcium cyanamide,
available on the market in chemicals also enhances crop and 85 to 99.98 weight percent urea,
prills or granular forms is not production, biomass, soil health, ancalthough it may also contain
only expensive for the producer, butnhutritional value and in detail micronutrientsthat aren't nitrogen
they also pose a risk to both peopléenefits are shown in figure 2. Thecontaining for plants. The typical
and the environment. Additionally, nitrogen in nano urea successfullyphysical size of Nano urea particles

i Nano Ut & g uredliged satisfies the crop's nitrogen needs. lis between 20 and 50 nm. The
environmental pollution and is more effective when used thanamount of nitrogen nanoparticles is
enhances the physiological and 4% of the total weight.

agronomical characteristics ofd N-QQUE;grgymgtnp-dyﬂem Urea application in paddy field  [B8 Although IFFCO asserts
- o ~ - "

crops growing under abiotici . that 500 ml of a bottle is

stress. Due to its smalle adequate for one acre,
nanoparticle size, increase this is not a normal dose
surface area, high reactivity, because the amount of
and water solubility, Nano ‘ nano urea needed
urea ncreases photosyntheticuim:

AT T depends on the variety of
rate, yield of the crop, and the reqular urea. crops and their nitrogen
amount of dry matter produced. In

: Facts about na no urea needg.
order to boost nutrient use Applying nano urea

efficiency, decrease fertiliser waste;rachnical information

and lower cultivation costs while At the Nano Biotechnology Application guidelines

also providing nutrients throughoutpasearch Centre in Kalol, Gujarat, Since nano urea is sold as a
the crop growth cycle, Nanwreais @ gj; Ramesh Raliya and his team oliquid solution, it is sprayed over
key tool in agriculture. Additionally, ¢.ientists developedi Na n o leaves. Before using, givhe bottle

it protects the plant from many biotic( | i quind )agrordance with & good shake. Spray on crop leaves
and abiotic stresses. Atmanirbhar Bharat and during active growth stages using a

Introduction Atmanirbhar Krishi. Since May solution of 2 to 4 ml per litre of

. 2021, thedevelopment of Nano urea Water- Spray on the leaves using a
In place of conventional has been a topic of conversationl@t fan or a nozzle that has been

urea, Nano wurea is a liquid clipped. Spray in the morning/

Nano Urea (500m! liquid)
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. . - r
evening to avoid dew, and repeat the (T — o improved plant growth B 1 )

. . . . L £ ((62)) (0= ) (& Ke-| Foliar entry
application if rain falls within 12 EL ‘_ i\ B ‘\\‘&{— Cutide
hours of the initial application. | SS¥F~" " iz ) % Cp  Hrdathodes

. . . P . <, - = oy S
Before combining and spraying, it is 4//;%\ \ ™ R e
. . e \ O T\ SN
always advisable to choose a jar to %;“;;:;f,f;;:"ﬁ~-. \ID ¥ )
ensure compatibility. Apply two : - — o [ f
: hanc oot entry .
foliar sprays for the greatest results, ety O R il Roottips /8-
. R . . PN 0 = Lateral roots | 8 \
the first at the active tillering or Gye H (- =4 ::{:'af’ 7

. MR e izodermis 1 »
brar_chlng stage (3(85 days after |Lomenos FRetl conoed e g,x‘un,;:;? o ) |mwe '#4 \‘ :
sowing or transplanting), and the

second 2025 days later or pl’iOf to Nano fertilizer Urea plays a significant role in plant growth Mode of action of Nano Urea (liquid)

the crop flowering.

(Note: Applying nitrogen via DAP or
complex fertiliser shouldn't be ultrasmall size and  surface and is listed in the Fertilizer Control
stopped at the basal dose or dressincharacteristics; A sustainableOrder (FCO). It has been created and
Reduce only the tedressed, &8 agricultural tool. These nanoparticlespatent by IFFCO. One bottf Nano
divided urea. The quantity of nancpenetrate the plant to the areas wherngrea can successfully replace at least
urea spraying can be increased. nitrogen is needed, where theyyne bag of urea. We know that using
depends on the crops and how mucrelease
nitrogen they need).

Fig. 1: Nano urea role and mode of action in plant growth

/
)

Red::c.:es Incrt.:o'ses
What role does nano urea Input Cost Farmers' Income
play in plant growth and (%)
how (Mode of action ) é? Environment- Enhances Crop
friendly Productivity
Due to its extremely small
size, nano urea easily enters stomata e,
) Improves S Cheaper than
and other openings when sprayed on Nutritional Value ESS22% @) conventional
. rea
leaves and is absorbed by the plant —
cell. Phloem facilitates its simple A. Regular Urea B. Nano Urea C. Benefits of Nano Urea (liquid)

distribution inside the plant from n,iients  Figure 2. Nano urea's (liquid) advantages in the agriculture
source to sink in accordance with a

requirements. The plant vacuolécontrolled way to reduce usage andNano urea boosts farmers' income
stores unused nitrogen, Wh'Ch “environmental waste. In addition,and crop productivity, which is the
slowly released for appropriate plannano urea has been tested foprimary difficulty in a’lgriculture It
growth and development (Figure 1). piosafety and toxicity in accordanceyisg serves as a tool for susta}nable

W'th I_ndlan norms and the agriculture and has no nrage
international standards created by thgnvironmental effects. If Nano urea

iti i h OECD, which are  approved andcontinues to operate as well as it now
In addition to reducing the accepted globally, in addition to P

need for traditional urea by at leas boosting crop output, soil health anOdoes, it will undoubtedly be a
50%, Nano urea (liquid) has a ’ '~ “godsend and blessing for farmers and

Nano urea's (liquid) advent -
ages in agriculture

nutritional quality.

number of other advantages, which agriculture. By contributing to
are shown in picture "C" below. lessFuture outlook and summary agriculture, Nano urea will transform
is needed and more is produced; One The first Nano Urea Liquid "the age of science" into "the age of

bottle of Nano urea (500 mL) has the,55 heen made in India it available tagricultural science." Nano urea will
same': effectivenesas oqlez bag  of farmers worldwide, according to also improve the future of farmers
urea; Farmers can easily transporfndian Farmers Fertilizer and agriculture and revive interest in

é.md. store nano urea; The nano u.reéooperative Limited (IFFCO). Only it among those who have turned
liquid absorbs by plants more readily

when sprayed on leaves due to itéFFCO_ Nano Ureg has  beenaway from ity
authorised by the Indian government

timesofagriculture.in
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_NANO NPK (19:1

About Author
& £7

Kshetrimayum Manishwari Devi
Ph.D. Scholar
Department of Agronomy

College of Agriculture, CAU, Imphal/
N 100% water soluble
fertilizer containing all three

ano NPK (19:19:19) is a
major nutrientsviz., 19% Nitrogen,

19% Phosphorus and 19% Potassium

in equal quantity, used for foliar
application and fertigation (drip
irrigation) to fulfils deficiency of any

or all nutrients at any stage of plant
growth. It is useful for all crops and
gives crop early boost,
vigor of the crop makes the crop
healthy since pesticides and
fungicides are very compatible with
this product. All pesticides and
fungicides carbe mixed.

Benefits

1 Nano NPK 19:19:19 is a very
good source of soluble Nitrogen,
Phosphorus and Potash.

Times of Aqriculture
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1 It also helps in improvement of and

i 1 1t
Increases

T

Recommended cropall crops
Mode of application Foliar spray/

drip irrigation

Doses 200gm/Acre

It encourages healthy vegetative
growth of plants in early stages
and seed and flower formation in
later stage.

It also play important role in Use of
formation of amino acid and petter
chlorophyll which lead to growth fertilizer
and development of plants. It promotes growth and
It contributes to  many reduces environmental pollution.
fundamental plant processes suclExcessive use of conventional
as strong roots and setting flowerfertilizer causes  environmental
buds pollution by leaching, dinitrification
volatilization of chemical
crop quality and increase fertilizers. Nano fertilizer offers a
resistance to plamtiseases. slow and gradual release of nutrients
It also helps the plant throughfor a more extended period. Nano
stressed times such adfertilizer also reducehe crop cycle
diseases/insect damage, drougtperiod and increase yield.

and cold temperatures

performs very well for
flowering plants and fruit bearing
plants. Increases the quantity an
size of fruits, leaves and flowers.
It increases crop yield by Z5%.

nano fertlizer is

than  conventional

Conclusion

Growing crops with heavier
éertlllzer concentrations  further
increses may be limiting to crops
growth due to nutrient toxicity. Nano
fertilizers provide more area for
photosynthesis leading to more
sunlicht absorption and greater
yields of the crop. It will happen
plants survive challenging
environmental factors such as
drought. Limitations sin agricultural
land and water supplies can improve

Tranitoctien asd in sy
traking of Nasoparticle

b o8 i production land and water use
=M o ‘ =1 productivity through the use of we

technologies.Nanotechnology  has

wamiswa  NUMErous potential to contribute

';M:KW significantly to sustainable

agricultural production, particularly
in developing countrieg.
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SPECIFICA
BIG:ERTILIZE
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About Author in meeting the nutrient requirement fixer, increase the solubility of
of crops through biological nitrogen  soil phosphorus.
& £ 7 fixation (BNF), solubilization of 2. Bio fertilizers are ecdriendly

insoluble phosphorus, stimulating3. It is reduce the negativampact
plant growth and accelerating on soil and environmental.
decomposition of plat residues. 4. Price of bio fertilizers relatively

Akshay Ujjwal

Ankit Tiwari Rhizobium bacteria are important low comparable other chemical
Research Scholar o . -

Department of agronomy, bio-inoculants of legume seed, which fertilizer

SVPUA&T Meerut (U.P) have a symbiotic association to fix5. Fast the germination and initial

atmospheric nitrogen. Rhizobium growth of the crops.
inoculation to pulses can lead to &. Decrease the total requirement of
saving of about 20 to 40 kg N/ha. water of the crops.
Phosphate  solubilizing  bacteria

_ How to work
(PSB) assume greater significance
because it helps to convert insolublel. Bio fertilizers fix atmospheric
organic phosphates into simple and nitrogen in the soil and root
soluble forms. Inoculation of seeds nodules of legume crops and
Wlth phosphate solubilizing bacteria  make it available to the plant.
increase nodulation, crop growth,2. They solubilize the insoluble
nutrient availability, their uptake and  forms  of  phosphates  like
crop yield of field pea.The blanket tricalcium, iron, and aluminium
use of inorganic chemical fertilizers phosphates into available forms.
has led to soil and water pollution3, They scaveng phosphate from
and affected the population and soil layers.
“diversity of beneficial micro 4. They produce hormones and anti

N . _organism in soil. Thisresults to metaboites which promote root
momentum. It maintains ¢h soill .
cropsmore proneto attackof insect growth.

health, minimize environmental . . .
_ pestand drastic decline of the crop 5. They decompose organic matter
pollution and cut down on the use of .

. . ) . yield. andhelp in mineralization in soil.
agroechemicals in agriculture which , S
. . . . . . 6. When applied to seed or soil, bio
is nontedious and economically Role of bio fertilizers in o . .

. . . . fertilizers increase the availability
feasible. It thus increases the naturatonservation agriculture

low budget organic farming of nutrients andimprove the
' 1. Increase the nutrients availability yields by 10 to 25% without

Bio-fertilizers are organic  through atmospheric nitrogen adversely affecting the soil and

io fertilizers are low cost,

renewable sources of plant

nutrients which supplement
chemical fertilizers. They are
selected strains of beneficial soil
microorganisms cultured in the
laboratory and packed in a suitable
carrier. They can be used either for
seed treatment or soil application.
Bio-fertilizers solubilizes or
mobilizes plant nutrients viZ
essential, nomssential through their
activities in the soil or rhizosphere
and make available to plants in
gradual manner and  gains

source which plays an important role environment
- ; October, 2022/Page |47
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Namesof Rhizobia
Pearhizobia
(R.leguminosarum
Bean rhizobia
(R.phaseoli)

Clover rhizobia

(R.trifolii)

Alfalfa rhizobia

(R. meliloti)

Chickpea rhizobia
(Rhizobiunmsp.)

Soybean rhizobia
(Bradyrhizobiumjaponicun)

Leucaena rhizobia
(Rhizobiumsp.)

Cowpearhizobia
(Bradyrhizobiunspp.)

I‘ [ ) Times of Agriculture
dop 7

-t A Resonancein Agriculture

Groups

Peagroup

Beangroup
Clovergroup
Alfalfa group

Chickpeagroup

Soybeargroup

Leucaenaroup

Cowpeagroup

Crops

Peas(Pisum spp.); vetches(Vicia spp.); lentils (Lens
culinaris); fababeanVicia faba)

Beans (Phaseolus vulgar)s scarlet runner bean(P.
coccineuy

Clovers(Trifolium spp.)

Alfalfa (Medicago spp.); sweet clovers (Melilotus
spp.); fenugreeKTtigonellaspp.)

Chickpea(Cicer arietinum)

SoybeangGlycinemay

Leucaenas(Leucaenaleucocephala L. shannoni L.
lanceolata L pulverulenty; Sesbania grandiflora;
Calliandra calothyrsus Gliricidia sepium Acacia
farnesiana

Pigeon pea (Cajanus cajan); peanut (Arachis
hypogae® cowpea,mung bean,black gram,rice bean
(Vigna spp.); lima bean (Phaseoluslunatug; Acacia
mearnsij A. mangium Albizia spp.; Enterolobiumspp.,
Desmodium spp., Stylosanthesspp., Kacang bogor
(Voandzeiasubterraney Centrosemasp., wingedbean
(Psophocarpugetragonolobuy hyacinthbean(Lablab
purpureu$, siratro(Macroptiliumatropurpureun), guar
bean (Cyamopsis  tetragonolobg, calopo
(Calopogonium  mucunoidgs puero (Pueraria
phaseoloides
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ROLE OF PUSA DECOMPOSER

INMANAGEMENT OF CROP RESIDUE

About Author

& £7?

Anam Khan*

Chandra Kant
Ph.D Research Scholar
Deptt. of Entomology

SVPUA&T, Meerut /

tubble burning (known as

-~

ce of

)

6Parali o) is a practi . . .
, : . formulation is formed using
setting fire to crop residues o
that includes mainlv all parts of Hazardous effects of stubble decomposer capsules and it is
y P burning fermented for 810 days. Then the

plants viz. stems (stubbles), leaves,
stalks, and seed pods of crops mainl
paddy. Due to lack of knowledge

Smoke contains Carbon mixture is sprayed in fields having
%onoxide (CO), Methane (CH stubbles of crops in orde¢o ensure
. . Nitrogen oxides, Sulphur dioxide bio-decomposition of stubbles in fast
among the Indian farmers, this . . .
o . : . (SG,), Particulate Matter and and effective manner. This eco
practice is still being practiced by .
. : .~ Groundlevel Ozone. These friendly technology has been
several farmers in India. The burning :
ollutants combined together to formdeveloped by ICARARI, New
of stubbles not only leads to sever

L ; o a Toxic Cloud cabelhied as 6é6Smogb i
deterioration of air quality index

. Delhi. These toxicants leads to air
(AQI) but also impose several health

ollution and soil erosion thereb
hazards. The smoke produced fron? . . >:jmixture:
: causing health issues an
stubble burning travels to larger

- . Decomposer  mixture is
. . . productivity problems. Delhi :
distarces thus endangering lives of ... prepared by using around 250 gm of
. Government has come up with
hundreds of millions of people.

. N jaggery boiled in amroximately 5
Stubble burning in Uttar Pradesh,somm.)n of stubbl'e burning issue byjIitres of water. Around 50 gm of
spraying  solutions of Pusa

Haryana, Punjab threaten air quality . ._finely grounded chickpea flour is
. ] decomposer in farmlands. This . ] . L ,
index of Delhi. Farmers of these mixed into it. Cover it with thin cloth
. . decompose thetubbles left after the .

regions burn upto 35 million tonnesharvest in fields and let it undergo process of
of crop residue from April to ' fermentation for a period of-8 days
November. Pusa decomposer in dry place. One can use this culture
It a mixture of seven fungi for further preparation of he
In the recenh several years, . . . .

which produce enzymes to digestdlecomposer solution and it takes

govgrnment have banned _stubbl ignin, pectin, and cellulose in paddyaround 1612 days.
burning and taken several measures

to curb the number of stubeeStraW' The fungi thrive at 382

. . _degree celsius which is the
burning every year. Only banning . .
. : : prevailing temperature at the timé o
this practice will not work, there

: . For one acre of land around
harvesting ofpaddy. It is a low cost _ L
needs to be a permanent and 10 litres of decomposer solution is

capsule that converts paddy stubblé

effective solution for stopping this into bio-manure. A liquid sufficient.  After spraying the

Method of preparation of

Application of mixture in
field :

menace. decomposer solution turn the soll
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9 It is effective, efficient, cheaper,
doable and practical in nature.

M It is an ecdriendly and
environmentally useful and safe
technology.

Conclusion:

Since stubble burning has
always been a burning issue in
northern parts of Indiavhich leads
to air pollution, health hazards in
humans, soil erosion and loss in crop
productivity. Government has come
up with solution for this issue by
introducing PUSA  decomposer
developed by ICARARI, New

thoroughly. Adequate supply of required for the decomposition ofDelhi and urged other states to adopt
water reeds to be ensured in theshredded and watered paddy strawhis geen technology which in turn

fields.
Farmers use 4 capsules,

jaggery and chickpea flour to prepareBenefits of Pusa decomposer:

25 litres of liquid mixture which is
sufficient for 1 hectare area. It takes
about 20 days for the completion of
decomposition  process.  Under
normal conditionaround 45 days are

s
v

L (o)
.
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mixed with soil.
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helps in the decomposition of crop
residues. This technology improves
the soil fertility, improves air quality
Improves soil fertility and index (AQI) by reducing air
productivity as stubble works asPollution. Hence, it is safe for
manure and compost so lowhumans as well as environment.
consumption of fertilizer will be
required in future.

yyy
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soil test basis, yield goals, factors
influencing crop response to
nutrient application. Within the
current scenario, precision

A INTENSIVE-SPEEIFIC REME NITROGEN APPLICAT nutrient management is  very

crucial for:

About Author applied. Precision nutrient @ Reducing the nutrient losses.
& £ 7 management for nitrogen application® Reducing theoff-site transport of
are often utilised to improve fertiliser ~ agricultural chemicals via surface
ServEe i U efficiency while also lowering  runoff, sibsurface drainage and
Assistant Professor production costs. However, optimal leaching.
el et Saton, | application of nivogen ao plays a® Sustanabiiy.
il Pes ’ valuable role in combating drought. @ Improving fertilizer use
Senior Scientist & Head Nitrogen (N) is taken into account a  efficiency.
KVDKRSS‘gZ‘E‘: I'\D"L":‘Sd:l’gii';':: key component of many organicc een seeker
K compounds. Nitrogen is one among Green Seeker, a hafmeld

the most essential nutrient element,aeviCe can measure the NDVI easily

xcessive  nitrogen (N 'OF fice growth and metabolic \yiin the field. It wants taalculate

application to any crop P OC€SS€es: Nitrogen represents afyq nitrogen fertiliser demand in a

. environmental |mporta.nt role in |mprovmg yield wide area of crops but mainly in
pollution, increases the value ofProduction .and .e.nhancmg .theWheat, maize crops. Optical sensors
farming, reduces yield and photosynthetic  activity especially ¢ 14 also be used to record site
contributes to heating. Nitrogen isduring the grain filling stage of rice gyeific reatime data and are simple
important for plant growth and $°PS S0 for the  precise o farmers to utilise. Green Seeker
development. The  worldwide Fecommendation —of  nitrogen;s one among the most effeativ

nitrogen utilisation efficiency for fertlizer usm? grgerr: s.eeker_.|:]s ‘_N(:]rkinstruments for managing
on site specific, right time WIth ight 1,y ogenous  fertiliser inputs  with

cereals and row crops is only 33%. . .

Denitrification, volatilization, and GO0 calculation of  nitrogenous peecision, and it helps to minimise
leaching accounts for around 67fertlllzers for crop. Green Segker hasr ertiliser overuse
percent of fertiliser nitrogen loss. € potential to be a useful gizmo foryseq to calculate the precise amount
Green Seeker is one among of thé"“oge“ management. of nitrogen to apply during important
most effective instruments for Precision nutrient managem - Stages of crop development. It

managing nitrogenau fertiliser entand its need conserves nit)gen  while  not
inputs with precision, and it helps to Precision nutrient management OwWer i ng yield. It
avoid fertiliser ijsahattheudramic, lfidldospecificRtS&® SB € S a crop

used to estimate the accurate amourfpproach for nutrients managementeduirements using an integrated
of nitrogen to be applied at critical during a particular cropping systemopPtical — sensing,  variable rate
period of crop growth. and or season to optimize the SUIOIOh@\pplication, and mapping system.
and demand of nutrients according to/arious algorithms were developed
their differences in cycling through by different scientists across the
soil plart systems. With specialized Planét —under different  cultural

application equipment or multiple conditions with application of graded
application events supported sitedoses of the N fertilizer in wheat
specific  reatime  observation Ccrop. If the expansion of the crop is

measuring actual crop requiremeng00d then N requirement calculation
and find the difference betweenWith the help of Green Seeker will be

nutrient demand of the crop andMore but if the growth is poor then it
nutrient supply has been optired. will guide usin quantifying of higher
It involves nutrient application on doses of N. A vegetative metric
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Introduction

Due to field variations in soll
nitrogen supply, varietal variability,
and agreclimatic variables,
nitrogenous fertiliser efficiency is
restricted. Large temporal and field
to-field variability inhibits the
efficient use of nitrogenous
fertilisers when brvadbased general
fertiliser ~ recommendations  are

A Resonancein Agricultare
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called NDVI (normalised difference Working mechanism of green L ] oo - gl i -
vegetation index) and an seeker sensor )

environmental element called GDD The sensor of Green Seeker NDVI readings can range
(growing degree days) are wants tauses light emitting diodes (LED) to from. 0.00 to 0'99_; the upper the
determine crop production potential.get red at 660 nm wavelengtnd '€@ding, the healthier the plant. The
Oklahoma State University within near infrared (NIR) at 780 nm worth 0 represents an absence of
the United States created thisvavelength light. Red light is VEgetation.

technology, which was licensed to Nabsorbed by plant chlorophyll as anagvantages of green seeker

Tech Industries in 2001. Thus, byenergy source during photosynthesis.

utilising the precision of crop Healthy plants absorb more red light® | t 0 snple, s fast and non
demand and to feed consistent witrand reflect larger amounts of NIR  destructive.

the deficit Green Seeker basedvhich indirectly show the greenness® Easy — to installation and
nitrogen application provides highof the platn which successively  calibration.

nitrogen use efficienc As a result, reveal that the plant has no@ Sitespecific reafime nitrogen
blanket application of fixed N requirement of nitrogen at that point Mmanagement

dosages over an enormous regioof time. The reverse phenomena® Less labour required.

should be gradually replaced byoccur when the plants suffer rom@ ! t 0s of t en xisteg us.
needbased fertiliser N managementnitrogen deficiency where the plant rate & control systems.

to ensure high fertiliser useabsorb larger amount of NIR and@ Works in any weather conditien
efficiency. The green seeker used ateflecting  higher  red  lightt ~ Summer, rainy and winter season
Regional Research StationCalcuktion of Nitrogen Requirement  in day or night.

Jhanjharpur and #shi Vigyan Nitrogen doses using Green Seekef Can aply with or without GPS
Kendra, Sukhet under the climatewere calculated as per the quality Signal.

resilient agriculture (CRA) procedure developed by different® Do not rely on higrical
programme. researchers which can be separated information or mapping.

into several discrete components@ Distinct  management  zones
Normalized difference vegetation within the field can be identified.
index (NDVI) measurem@s made Conclusion

by Green Seeker are supported The green seeker estimates
following fOFmUEﬁ ] the right amount of N required at the
RS 14 Er critical stages of crop growth and

save N without vyield reducing.
Therefore greenseeker is the tool to
gidentify, —analyse and manage
variability within fields for optimum
profitability,  sustainability and
of Protection of land resources. Green
seeker based nitrogen management
has a great scope both at farm level
iy L Sprk and institution level fo.r further .

r¥ > =s £ <«vl- v - fkesearch under the changing scenario
of climate change.

Where, NIR is the reerT:tgnce in the
near infrared region and
RED is the reflectance in the re
region of the electromagnetic
spectrum.

In-season  Estimation
yield (INSEY) was made by using
following formula:

Fig 1: Using green seeker at field Yield potential (YR) with
no added fertilizer was calculated VYV

from following equation:
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k / Preparation of  panchgavya: with a power sprayer, and manually

raditionally, five components Panchgavyais an organic powered sprayers must have a nozzle
Tare mixed to create theformulation, in Sanskrit, means thewith a larger particle size.

panchagavya or pancha blend of five Cow products like cow Flow system

kavyam, which is utilised in dung, Cow urine, curd, ghee, milk, Through drip irrigation or
Hindu rituals. The two derived and some  other importantflow irrigation, the Panchagavya
products are curd and ghee, and theiBgredients. All the ingredients solution can be mixed with irrigation
main ingredients are cow dung,added to a wide mouthed plastic canvater at the rate of 50 litres per
urine, and milk. These arembined as per order e.g. first poured cowhectare.
properly, after which fermentation isdung 7kg and cow ghee 1kg mixedSeed/seedling treatment
permitted. Panchagavya, a Sanskrithoroughly in morning & evening Before sowing, seeds or
word, means as ‘'five cow and keptthat for 3 days. Aft8 days seedlings can be soaked in a 3%
derivatives." Its alternate name incow urine 10 lit & water 10 lit was Solution of PanchagavyaA 20-
Ayurvedic medicine is cowpathy. ~ mixed and kept that for 15 days withminute soak is sufficient. Before
regular mixing in morning and planting, turmeric, ginger, and
evening. After 15 days, cow milk 3 sugarcane rhizomes can be treated
lit, cow curd 2kg, coconut water 3 for 30 minutes.
lit, jiggery solution 3 lit and well Seed storage

An organic substance that
has the ability to help plants grow
and develop their defence

mechanisms. Cow dung, cow urine, fipened banana 12 nos. added, kept The seeds can be dipped in
milk, curd, jaggery, ghee, bananas, ;.- <hade another for 15 days. 3% Panchagavya solution before
tender coconuts, and water make up being dried and stored.

its nine ingredients. When combinedRecommended dosage

and applied properly, theseSpray system Periodicity

have miraculous effects. In comparison to the highef o . flowering Once n 15 days, two

and lower concentrations examinefl,  phase sprays depending upo
3% solution was shown to be the duration of crops
most efficient. For all crops, the

Properties of panchagavya
It contains almost all of t
major nutrients,  micronutrients,

Flowering and

pod setting Once in 10 days, two

"optimal ratio is threelitres of sprays
growth hormones (IAA & GA), fatty |, Stage
Panchagavya to every 100 litres ¢f .
acid, alkane, alconol and alcohol ter. The 10 lit Fruit/Pod Once during pod
water. The itre power sprayens .-+ ration

required for crop growth. may require 300 ml/tank. Sediments  giage maturation

must be filtered before being sprayed
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Effect of panchagavya those roots support optimum Drought hardiness
Leaf nutrition and water absorption. The leaves and stems
Panchagavya always cause¥ield develop a thin oily film, which
plants to grow larger leavesnd a Under normal circumstances,lowers the rate of water evaporation.
denser canopy. For increasedvhen land is changed from inorganicThe plantswideranging, deep roots
biological effectiveness, the systems of culture to organicenable them to endure prolonged dry
photosynthetic system is triggeredfarming, there will be a vyield spells. The two aforementioned
allowing for the synthesis of the decrease. When land is transformeélements help assure drought
greatest amount of metabolites androm an inorganic cultural system toresistance and a 30% reduction in the
photosynthates. an organic one starting in the firstamount of water needed for
Stem year, Panchagavya is effective inirrigation.
The lateral shoots that growrestoring the yield level of all crops. .
Conclusion
from the stem are strong and carin all crops, the harvest has been Panch _
support the most fruits through to delayed by 15 days. Vegetables, _"_’mC agavya .|ncreases
. S . ?roductlwty by encouming the
maturity. Branching is significantly fruits, and cereals have a longer shel
. . .. growth of roots, stems, branches, and
high. life and a better flavour because to it ) )
. l(aaves as well as associated metrics
Roots Panchagavya guarantees increase _ _
. . , : including leaf area  index,
There is extensive and heavyprofit and frees the organic farmers .
. ) . chlorophyll content, oil content,
rooting. They also keep theirfrom stress by lowering or ) )
. I . . __protein content, and other quality
freshness for a very long time.substituting expensive chemical

Additionally, deeper layer growth inputs. and yield factors.
and root dispersion were seen. All of
A\ ; . & October, 2022/Page |54
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WOMAN EMPOWERMENT THROUGH

SELF HELP GR

founded by Prof. Mohammed Yunus
in 1975, who tried out a new
approach to rural credit in ll
Bangaladesh. Grameen Bank gav
loans without asking borrowers
either to provide collateral or engage
in paper work. In India NABRD
initiated SHGs in the year 198687 ¢
But the real effort was taken after
j 1991 92 from the linkage of SHGs 1
with the banksSHGs mainly consist
of 1020 women or men from the
elf Help Groups are o _
considered as one of the mosynderprlvneged section who work
__ . together and save an amount ¢
significant tools in . : : 1
. money from their earnings in a
participatory approach for the

. common fund. The members of the
economic empowerment of women. .
: . N group are given from the commonf
It is an important institution for

) L , fund in f emergencies. Th
improving life of wanen on various und cqse Of emergencies . .es

. . are also linked to banks for giving
social components. [

The basic . git
objective of SHG is that it acts as the cro Credits.

About Author

& £7

Shyam Ji

Deptt. ofExtension Education
ANDUAT, Kumarganj, Ayodhya

Participatory nature involving
getting help, sharing knowledge
and experience, giving help, and
learning to help oneself

Shared responsibility among
group memberd each member

has a clear role and contributes
his/her share of resources to the

group.
democratic decisiommaking;

Governance by members, using
an external facilitator only if
necessary in the formation of the

groups.

Evolution over time to address a
broader range of issues.

Possibility of joining together to
form a federation of groups across
a wider area.

Goal

People with disabilities and

. Characteristics
platform for members to provide . . . .
o their family members participate in
Some common characteristics ot

space and support to each othe
. "> Y'groups to resolve common problems,
SHGs Comprises very poor peopléselfhelp groups that are associatec

- . enhance their individual strengths,
who do not have access to formawith CBR programmes include there.

financial institutions. It enables its
menbers to learn to cooperate and'
work in a group environment. Today,
in India, Self Help Groups (SHGS)
represent a unique approach t
financial intermediation. This
combines access to lewost
financial services with a process o
sel-management and developm
for the women who are SHG
members. SHGs are formed an
supported usually by Nen T
Governmental Organizations by
Government agencies. Linked no
only to banks but alsoot wider
development programmes. q
The origin of Self Help
Groups (SHGs) is the brairhild of
Grameen Bank of Bangaladesh

.
&{ [

.
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1 Generally being

Y
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Voluntary naturei they are run Key

and improve their quality of life.

benefits of woman

by and for group members, haveempowerment (SHG)

regular meetings, and are open tdl
new members.

formed in
response to a particular issue, e.qg.
no access to education for
children with disabilities])imited
incomegenerating opportunities.

Clear goals, which originate from
the needs of group members and
are known and shared by allf
members.

Informal structure and basic rules,ﬂ
regulations and guidelines to
show members how to work
effectively together.

timesofagriculture.in

Promotes  participative  and
vibrant grassoot democracy.

Enhances sustainability.

Enhances effectiveness in
poverty reduction.
Promotes gender equity

Strengthens demand system of
poor at grass roots.

Creates multfaceted partnership
through nested.

structures Enables poor to shape
their own destinies.
Ensures cdearning
member organisations.
Provides scale advantage.

among

Importance
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Selthelp group members
develop knowledge and skills thai
enable them to become contributor

Empowerment of
Rural Wonten,Through
Self Help Groups

in their families and comuomities.
People with disabilities and their
family members are able to acces
mainstream selfielp groups that are
available to other members of the
community. Ll
1 Self Help Groups (SHGs) are
creating a platform for sharing

Times of Aaqriculture
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of experiences collectively § It can be alwomen or mixed
knowledge, building problems, gender group.
solving and resource mobile§ The SHG provides not only

savings mechanismyhich suit

the needs of the members but also

provides a cost effective delivery

mechanism for small credit to its

members.
Conclusion

Selthelp groups of women

is a means of development. This
study basically focused on the
promotion methodologies of SHGs
in two different context of rural and
tribal. And this proved it again that a
development is dynamic element. It
defers while the place, time and
people changes. One single plan or
one single methodology for a whole
nation can never be sufficient. Yes, it
also prove that there will be
similarities in the approach, may be
in all cases base can be same, but
small changes or value additions can
bring a tremendous result.

other

and
institutions that are not being

satisfaction

addressed by existing
organizations, institutions, or
other types of groups

A SHG is formed independently
without any politi@l influences.

*kkk
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VIolE“cE nGnINST WOME“ Emotional violence When
someone saysr does something

to make a person feel stupid or

IN INDIA woriless.
globe include: Intimate partner -4l violence: It occurs when an

violence, domestic violence

' individual is harmed as a result of

About Author spouse or partner  abuse, rapeEractices that are part of her or his
5 harassment, family violence, sexualy e religion or tradition.
& £ - abuse, sexual violence, exploitation,

Neglect When someone has the
responsibility to preide care or
assistance for an individual but does

molestation and forced prostitution
and harmful practices, such as

Preeti

Home Science Extension and female genital mutilation'cutting
Communication Management (FGM/C), forced and child not.
Dr. RPCAU, Pusa(Bihar) . .
marriage. Effects of violence on
women:
/ Less documente forms,

include: crimes committed in the Mental health: Depression, low
name of i honour &elfestgem, eguilt or sthame,s skhock
selection, female infanticide, and disbelief, anxiety and panic
economic abuse, political attacks, anger, selfate or seH
violence, elder abuse, dowry blame, sense of fear and suicidal
related violence, acithrowing. thoughts.

iolence against women in

India is a result of gender

relations that assumes
women to be inferior to men. It &
technical word that refers to all
violent crimes committed Types of violence and

particularly or only against women. g se: _
Similarly, this kind of violence stress and lowered immune system,

targets a specific group with thePhysical violence It occurs when respiratory problems such as asthma

victimbds gender SP¥eONs pspsnzf\ao?rtyof theip, Rody pand shortness of breath.

Cultural and social factors are@n ODbject to  comnd fnfclvediBal bifh, $dgd b0 S
interlinked with the devepment and 2&ctions. and extra child care and protection
propagation of violent behavior. Psychological violence When costs.
With various processes of someone uses threats and causes fe‘§6c'al:
socialization men and womenin an individual to gain control.

Behavior: Back or neck pain, high
blood pressure or chest pain, high

Discrimination and social
isolation (from family, friends, and
undergo, men take up stereotypeq/erbal abuse When someone usesothers who could help).

gendelr rolizs olf dﬁ.r::jlnatlon andlanguage, whether spoken orwrittenConclusion
control. A female child grows up 4, co,seharm to an individual.

with a constant sense of being weak The prevalence of violence
and in need of predictip whether Sexual violence It occurs when a against women is rising daily
physical, social or economic. Person is forced to unwillingly take pecause weak laws allowed
Because of her, helplessness has Rft"t N sexual activity. victims to easily elude justice.
to her exploitation at almost everySpiritual violence: When someone Women's lives and health are
stage of life. The law distinguishesu s es an i ndi vi duaigndicantls p i impaeteda | by e |
several types of violence againsto manipulate, dominate or controlviolence; the effects can continue

women: psychological violence, that person. for years or even a lifetime. But
i i i . . there are resources available,
p'h>|’S|Ca| dVIOIenfe,' | eoonomical Financial ‘abuse When someone safeguards you can take, and there
violen xual violence. . .,
olence ad sexual violence control s an |ndlv9(iauayl S Flna cCl a
= fv iol resour ces witho'stStIII eefor be%oyegyoarr]loesx
orms of v iolence ubrighter futurey’

Violence against women consent or misuses those resources.

widespread forms around the
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THE KISAN R,

Aout Author AN INITIATIVE FOR FARMERS IN
& £7? o .
Kisan Rail used to run only once estoppages ansall stations.
week but by the end of the year itKisan rail routes
Pooja Singht began 3 time service a week. Till 22" Jan 2021, 157
Dept. of Agronomy Kisan Rail services of Kisan Rail have been run,
SVPUAT, Meerut, (UP.) Impact transporting more than 49,000
Rupesh Kumar Various studies have shownTonnes of consignments. Routes on
Deptt. of Vegetable Science that in last one year, since thewhich Kisan Rail trains have been

SVPUAT, Meerut(U.P. . . : . .
(LR introduction of first Kisan Rail on 7 operated so far are as under:

k / August, 1,62,881 tonnes  of

perishable Route Date of
s per thePresident of India farm NO SO DUl
The Kisan Rai, started b e I eV o
fiThe Kisan Rail, starte 1 Devlali to Danapur 7/8/2020
' Fruits and
throughout the country, is \/ggetaples Ananatpur toAdarshnagar,New delhi ~ 9/9/2020
helping to chart a new course b3were Yashwantpur to Nizamuddin 19/9/2020
increasing the access of Indlartr nsported :
ansporte “ Nagpur to Adarshnagar (New Delhi) 14/10/2020
farmers to new markets. This rail is;, 4g6 trips _
like a mobile cold storage. So far,of Kisan Chhindwara to Howrah 28/10/2020
over 100 kisan trains have beelRaiI by n Sangola to Howrah (Via 29/10/2020
started, which have enabled the Central Secundrabad)
tonnes of food grains, fruits andKlsam Rail “ Indore to NewGuwahati 24/11/2020
vegetables from one region to thtyansformed [ Ratlam to New Gawahati 5/12/2020
othec o o S smaller Indore to Agartala 27/12/2020
Kisan Rail is an initiative t0 ;4 int T
) ) stations Into Jalandhar to Jirania 31/12/2020
make it possible for farmers toamajor farm _
access distant, larger, and mor oroduce Nagarsol to Guwabhati 5/1/2021
profitable markets by utilising the |,44ing hubs Nagarsol to Chitpur 7/1/2021
extensive railway networkThe first ¢ thus Nagarsol to New Jalpaiguri 10/1/2021
Klszr:n F\’hall ran from Deol::]tln enriched Nagarsol tdNaugachia 11/1/2021
Maharashtra to Danapur in Bihar ir
P = Tsmall & Nagarsol to Fatuha 13/1/2021
August 2020 launchedoy Union marginal _
minister of agriculture, Narendra ¢y mers due Nagarsol to Baihata 19/1/2021
S|ngh Tomar. In its initial days Nagarsol to Malda Town 20/1/2021

A Resonancein Agric ulture
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Important features of Kisan 4- Cold storage: The fruits and pay the tariffs while crossing the

rail: vegetables are carried from on¢various states and route instead of
1- Subsidy on transportation of place to another in cold storagethat rail route provided a better
fruits and vegetables:Under thus they do not lose any shelioption for the farmers and ensure
Operation Green the Governmen value. that their shipment reaches in short

2-

of India also provided up to 50% 5- Reduced wastage:Almost 8 period of time and in a safe way.
subsidy for transportation of fruits ~ million dollars of vegetables and Also Indian railways have
and vegetables. fruits are wasted every year du‘been maintaining food grains supply
Time saving: The railway service  to various issues listed above
saves an average of 15 hours ¢ which are saved through Kisan
transportatiortime through roads.  rail.

It also saves almost 1000 rupee6- No issue of network : Vast
per tonne on transportation network of Indian Railways
costs.Saves times and encourage e.nables farmers from remote containers is expected to build a
farmers to transport their wllgges to connect to the seamless national cold supply chain
perishables to greater distance mainstream rarket and sell their for perishables, inclusive of fish,
and bigger markets. agricultural produce. meat and milk which help the
No issue of quantity:The cqqcysion farmers in generating more income.
railway services can transporp u
to any distance in any time. There

chain during covid 19 times in a vast
scale. Our Indiamailway lend a hand
to farmers by helping their double
income source with the launch of
kisan rail. The train with frozen

Kisan rail will be game
) e ) changer in ensuring a fast
IS o minimum —or- maximum yansportation of agriculture produce YYY
quantity issue in this mode. across the nation. There is no need to

timesofagriculture.in
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gricultural marketing refers

to all activities involved in

the transfer of agricultural

productfrom the produce to 4.
the final consumer. They include
storage, transport, processing, grading
and finally sale of the product.
Agricultural product marketing
basically consists of buying and selling
of agricultural products. In India
agriculture market is ot well 5
organised and farmers are facing many
problem to sell their product.

Challenges faced by producer/

farmers in marketing their

produce:

1. Poor infrastructure and Lack of
grading system: Storage facilities g
are required for keeping rescue
stock. Lack of availability of
storage facility damage the
produce. Cold storage units exist in
less than onetenth of the market
and grading facilities in less than
one third of the market. In case of
agricultural commoditiemixing of
good and bad product are very
common. There is no propery
method of grading of agricultural
crops. It creates a problem of
marketing both inside and outside
the country. It hinders farmers from
fetching the prices commensurate
with the quality oftheir produce. 8.

Times of Aqriculture
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CHALLENGES IN INBRASULTUF
MARKETING SY.

2. A large
Number of Middleman:
Middleman also takes a big
share of farmers s borrows money
without doing anything.
Middleman makes excessive profits
and farmers cannot get the retail.
prices of market product
3.Licensing Barriers: Commission
Agents and traders have
compulsorily own ashop or go
down for getting a license; it has
led to the monopoly of license.
Also the incidence of cartelization

to

agricultural marketing subsector
ranges approx.-8% of the total
public expenses on agriculture
activities. Credit facilities are not
adequate t o me et
requiremat.

Lack transport of facility and
Low land holding: Collection of
produce from small farmers is very
expensive and difficult process. A
main obstacle in way of efficient
marketing is that rural areas are not
linked with marketing road. A lot
of agricultue product is wasted due

among the commission agents.
High Incidence of Market

Charges: APMC are It can be concluded that India

commissioned to collect market, . .
i being an agricultural country have
fees ranging between 0.5 to 2.0% .
more than  70% population rely
of sak value of the product. Further . - .
directly or indirectly on agricultural

other charges such as purchase tax, .. . .
. activity, although agriculture sectors
weighing charges etc.

. . contribute major sharein country
Lag in Demand Signal: The .
- . GDP. A good marketing system
absence of efficient redime

) i . required for selling of product is
information channels create a lag in_ _, . .

. lacking in country. The prevalent
demand signals.

Farmers often . . .
i : marketing practices are mainly
follow the price trend of previous . .
i unorganized with several defects. The
seasonand this causes glut or .
i i _ measure required to solve these
scarcity of produce in a cyclic . . .
shortcomings involve different facets
manner. . .
Limited  inf i ch | such as policy, infrastructure,
imited information annels  standardization and technology. As a
and content: The current
information dissemination systems

well-organized agricultural marketing
(like local newspaper APMC

system has potential to improve
. o _—_economic condition of farmers. Apart
display board) provide information P

only on price of major

from all, there are many initiatives
commodities. Althagh availability Farmers

to transport problem.

Conclusion

taken by Government such atNéM,
¢ h inf i ; Producsr organisation
of such informa |qn are far away (FPO), Market intelligence and early
from farmers location and generally . .
: , warning system etc., but in real world
not available in local language. I .
_ they are lacking in their value. A good
Absence of National Integrated
] market system ensures better return to
Market: Even though national .
farmers, stable market price and

level physical market in the form of . o
: . avoids exploitation of producer as well
APMC is present, there is no
as consumers.

national level regulation for the

same. ek
Limited Public Investment:
Public  expenditure on the
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its nutritional power. The
,? \ use of seeds has bee
& £ : found to be more .

beneficial mainly  for

7

Dr. Mahendra Kumar Yadav

Dr. Ajeet Singh patients  with  dysentery,
Dr. Mukesh Kumar Yadav diarrhea diabetes and high ~
Assistant Professor cholesterol.

School of Agriculture Sciences, .
Jaipur Naional University, Jaipur Spinach carrots can lead to a deficiency of

(Rajasthah ) . vitamins A, B, and C in the body. In

\ J o Spinach is addition to important vitamins,
one of the most carrots also contain folate, iron,
common copper, potassium and more. There

leafy are many health benefits from

here is availability of almost : 6.
I every  type )é)f fresh iy |ndian h hold g/egeta:lgs carrots. Its daily consumption
in Indian households. inach is a . .
vegetables in winter, which is P improves eyeght,

nutritious green leafy green leafy

a part of very important food from greens, whose consumption is very _ improves
the point of view of human health. o . immunity and
Information about the usefulness ofb eneﬂc@ N many .dlseases. And prevents
some winter vegetables is givenalso fulfills the deficiency of many cancer.

types ofvitamins. Spinach should be

below. _
consumed regularly in your diet. Radish
Fenugreek Spinach has an important place in Radish is commonly used as
Botanically, this leafy vegetables, which is cultivateda salad and cooked vegetable. It has
crop comes ' all over India. Spinach is a crop richa pungentaste;it is also used as a
under the in iron, minerals and vitamins. It is breakfast paratha with curd. Its

category of
annual,

used as a green vegetable. Calciuteaves are also made into vegetables.
Vitamin A is found in abundance Radish is a good source of viten C
herbaceous and Iron Phosphorus Vitamin C isand minerals. Radish is also
plant, which  {5G% found in  moderate  amounts.recommended for liver and jaundice
is grown for dual Consumption of spinach leavespatients. They are high in fiber and
purpose (dry or fresh leaves andhrevents cancer, stones, asthmapacked with vitamins E, A, C, 8
seeds). Fenugreek is used in foodscabies etc. This coolant is healthyand K, as well as antioxidants, zinc,
fodder, medicine, cosmetics. ltsste  pjood purifier, antipyretic and also phosphorus, potassium, magnesium,
green and dry leaves are extensivelypwers blood pressure, which meansnd calcium.

used as winter vegetable, whichit s great for anyone suffering from

contains  fat,  protein,  fiber, high blood pressure. Lastly, spinachsarson_ﬁiig of

carbohydrate, fiber, ~magnesium,aiso promotes healthy skin and hair . n India and
calcium, potassium, iron, sulfur asgrowth. wintersin India an

well as vitamin A, C and Nicotine is the first thing that

found in abundance. Its seeds ar&amot _ comes to mind is Sarso
used as a spicen vegetables and Carrot is another vegetableKa Saag, served with hot

pickles. Fenugreek is used inWhich is mostly available during the fresh makki ki roti. They ';
Ayurvedic  medicine for  the Winter months. It is a great source ofare rich in antioxidants as well as
treatment of various diseases due t¥itamins and nutrients. Ceoming iron and dietary fiber.

p
{
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Green peas . formation,

Peas regular turnip
are another consumption
important ""u can ease the 4
winter i disorder.
vegetable, although ou can

g g y Beetroot
consume peashtoughout the year,
Beetro

but fresh green peas should be .
. : ot occupies an
consumed during winters. They are
S o ! important  place among  root
rich in antioxidants as well as fiber, .
: . . vegetables. Beetroot is grown for
which prevent digestive problems ™~ . .
various purposes. It imainly used in
and are excellent sources of phlant o
. .. .salads and juices. Its use removes t
based protein. The added benefit |? _
o ack of blood in the body.
that peas can be easily imporated _ . .
. . . Magnesium, calcium, potassium
into most Indian foods. Peas contain o
- . . phosphorus, iodine, iron, manganes
sufficient amounts of vitamins Aand”™, "~ .
vitamins A, C, B1, B-2 are found in
B. Peas can also be eaten raw an
. .abundance. They also
doing so does not harm the person in

any way.
y way vitamin Cin them. They are great for
Turnips hair and skin. '
Turnips
P Cole crops
are also
. Cole crops are
considered one
one of the largest
' of the top
4 groups of temperate
produce for .
. vegetables, which
the winter . _
include important
months. The green part
o . crops such as
of turnip is full of vitamin C. It :
cauliflower, cabbage,
promotes better health for your lungs™ _
o . . cauliflower, broccoli,
by limiting lung inflammation and
.. Brussels sprouts. Cole
emphysema. Another beneficial ) )
rops are rich in

effect of turnip consumptiorsithat it

can treat kidney stones in some
minerals.

. volatile sulfur
cases. Unless you have major stone

Several

N\
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-
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e

boost.
immunity due to the presence of

characteristic taste of cole crops.
Dimethyl trisulfide is indicated as a
major flavoring ingredient in cooked
brassy vegetables. Cabbage has a
characteristic sweetroma due to the
'synigrin' glucoside. It is rich in
nutrients. It is rich in vitamins 'A’
and 'C' and minerals like calcium,
phosphorus. It is used as a vegetable
and salad. Preserved by drying and
preparing pickles. In cauliflower,
vitamin B is found in sufficient
quantity as well as protein is more
than other vegetables, lump cabbage
is rich in nutrients. It is rich in
Vitamins ‘A’ and 'C' and minerals like
calcium, phosphorus. Broccoli It is
rich in many nutrients. Along with
protecting against many sHases, it
also reduces the risk of
breast cancer and prostate
cancer. Brussels sprouts
are a very good vegetable
from the nutritional point
of view. Protein, vitamin

A, calcium, iron are
found in sufficient
guantity in it.

* kkk

vitamin C and are good sources of

compounds are responsible for the
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POS I I I‘ \I tVtS I I tCI frequencies ranging from 300 MHz to
300 GHz to dry the materials. In a

TO IMPROVE THE SHELF LIFE OF EDIBLE short period of time, water particles

absorb microwave energy, which is
then caowverted to heat, causing water

Sumit, B. Urhe, Vinod, B.R.* lives of people who harvest them in _ !
Menaka, M. the wild. Mushroom quality degrades!® €vaporate quickly. Microwave
Ph.D. Scholar continuously after harvest, resulting indr¥ing can greatly reduce drying time

Division of Food Science & di :
iscolouration, texture changes,
Postharvest Technology, ICAR g

: moisture loss, an increase in microbia
IARI, New Delhi J . . .
count, and nutrient and flavoursi r€€Z&drying can produce higguality

Postharvest preservation strategied?rducts by removing water from the

. . including physical, chemical, and_SOIid phae to.the vgpour phase
dible mushrooms are highly thermal processes are necessary jgnmediately during drying. Because

nutritious food and play an maintain  postharvest quality angfreeze drying occurs &w

important role in reducing extend the shelf life of mushrooms.eMmperatures, heaensitive qualities
malnutrition among people. But theyFOr postharvest quality management Opf items such as vitamins can be
have a very short shelf life of 1 to 2mushrooms, drying and cooling arepreserved without being damaged by
days due to high respiration rate anqWO weful thermal  techniques. heat. The water between mushroom
water content leading to quality Modified  atmosphere packaging,ce” walls and interhydral caies is
detonation like discolouriamn, loss of Modified humidity packaging, pulsed evaporated under low pressure during
texture, off flavour and nutrient loss. electric field and irradiation are Y&cuum cooling, and evaporative
Hence its postharvest preservation i%xamples of different preservationcoonng decreases the temperature
very much important to improve its grom ambient to 2B in 15 to 20
shelf life. The preservation methodsinCIude antibacterial agent washing,minUtes' Vacuunrtooling is a speedier
include physical (irradiation, map, ozone, electrolyzed wateand coating and more uniform procedure in which
vacuum packaging, pulsed eIeCtrictreatments. Such different techniqueénusmooms are exposed to low
field), chemical (antibcterial agent fpressure and water evaporates,
washing, ozone, electrolyzed water the latent heat of

when compared to solar bot air
prying. Based on water sublimation,

approaches. Chemical procedure

to improve the storage stability o :
mushrooms are summarized in thid©/€asing

and coating), and thermal Processeg ti.je vaporisation. Microwave vacuum
(drying and cooling) which are drying assisted to produce more
summarised in this article. Preservation techniques uniform dried products with a higher

Drying: Microbial growth, enzymatic level of tasteactive amino acids left
or nonenzymatic reactions, andover when compared to hot air,
physiological and  morphological vacuum, microwave, and microwave
impairments are all prevented byvacuum drying.

reducing the moisture contents nearl
"to 1314% by drying. To increase

microbiological attacks, or from losing drying efficiency and product quality,
water. They have a high respiration

¢ 4 a hi . tent. which edible mushrooms can be dried using icroorganisms in fresh food are
rate and a highvater content, whic . : : .
variety of techniques, includingun inhibited by the drop in © and

makgs th.em susceptible 'to m'cro_b'aldrying, mechanical drying, microwave . . . .
deterioration and enzymatic browmng.drying increase in C@ concentrations in

freeze, osmotic drying, e .
Mushrooms are the fungi, like other N9 modified atmosphere  packaging

. vacuum drying, and dehumidified air .
vegetables and fruits, that breathedryers During sun and convective air (MAP). Low O, concentrations may
slow mushroom respiration, delay cap

g;fow,. e, I.and dlz afterz]r |?ar¥]?8tdrying heat transfer from the food opening and reduce discolouration
affecting quality and she " surface to the centre is slow. As ) '
here are two ways to achieve the

significantly. They are perishable result. a lon . N

) , g dehydration period is, . . . )
because they contain 85 to 90% Waterrequired, resulting in reduction in thed.es”fEd relative - humidity (RH)'
They have a short shdife (1 to 2 piercing of the package, which

) i i qudity of final product. Microwave h h d heri
days). Since ancient times, mushroomarying is a hightech drying method prevents the changed atmospheric

have played an important part in thet onditions from being achieved within

Introduction

Edible mushrooms have a
short life span due to high moisture
content. They don't have a cutide
protect them from physical o ackaging:  During  postharvest
storage, respiratory commodities like

mushrooms absorb ;Gand emit CQ.

. ..C
hat uses electromagnetic waves with

/ ,: -\\ 5 ; October, 2022/Page |63
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the package, and usage of activelectronbeam treatment, 1 kGy ascorbic acid. Mushrooms' shelf life
ingredients for water absorption, suchrradiation level extends the shelf life was effectively extended to 16 days.
as calcium chloride, silica which canof mushroom slices by lowering Chitosan is a bicampatible and

maintain the necessary -package aerobic and psychrotrophic biodegradable polysaccharide
relative humidity. Mushrooms are populations. produced from natural resources that
commonly wraped in PVC film or can be used to cover a wide range of

Chemica}ls: Washing treat.ments sgch]cood products.

as sodium metabisulphite, sodium

chloride, and sodium hypochlorite Ozone: After  reacting  with
were employed to remove undesirablentercellular enzymes and cell
as PET with varying degrees ofcase particles and improve thecomponents, ozone quickly inactivates
performance and materials deriVedwhiteness of the mushrooms.germs due to its higbxidation ability.
from renewable resources, sucls However, washing with 1 g'tsodium Ozone swiftty decomposes into
poly (lactic acid)/poly {caprolactone) metabisulphite hadanegative effect.omxyge.n after gleaning, Iegving no
blend films and wheat gluten (WG) mushroom quality; the use of sulphiteundesired reS|due§ behind. The
coated paper, have emerged. Whe as .b.een decrgased .anq supersgded UySFDA has determlr?ed that gaseous
WG coated paper was compared to gtablllsei chlorine dioxide in Irish ozone is a safe cleaning agent that can
flexible PVC film, which is frequently mushroom processing. By dippingbe directly interacted with food.

used to ovewrap mushrooms, it was whole fresh Mushrooms into citric

shown to be the most effective forgc'g solutlonsI(Q.5 %, 1'05 0/20 ?nd
extending their shelf life. :5%), HO;, solutions (1.5 %, 2.5%,

and 3.5 %), and EDTA solutions (2 %,
Pulse Electric Field: A pulsed 4 %, and 6 %) for 10 minutes,
electric field (PFE) is a nethermal researchers study the effeof various
treatmenfor preserving the quality of washing solutions on mushroom™ " o i
mushrooms. In brief PEF therapy,postharvest preservation. In terms Olres@ues on the food it is applied on.
electrical pulses can inactivate bacterigeducing weight loss, postharvestEW 'S’_ turned. into regular water when
and improve the mass transfer processnaturity index, and microbiological it is diluted with tap water. EW WaSh_
The electric field strength in PEF development, 2.5 % citric acid Washas less harsh .damage to food quality
causes transitory gaps in biologicalfound to become the most efficientthan other disinfectants. EW could
membranes, resulting in irreversibleoption for  mushroom  quality also be converted to regular water by

cell disruption, which aids in the presevation. dllutlngt It fW'Ith ttalp v(\;ater.t Va5r|e35
killing of microorganisms from amounts of electrolyzed water (5, 25,

mushrooms. Coating: Coatings and films operate 50, and 100 mg/L) paired with a
as a barrier between food products angassive MAP affeed the viability of
Irradiation:  To protect the quality the surrounding atmosphere,postharvest mushrooms.
of mushrooms, gamma irradiation, UV preventing the exchange of,,0CO,, )
irradiation, and electrebeam and water vapour. Furthermore, theConcIusmn
irradiation were utilised. The World majority of them contain antioxidant Edible mushrooms can be
Health Organization (WHO) considersand antibacterial preservatives suazh successfully preserved for a longer
any food product irradiated with phenolic compounds, ascorbic acidfime, like up to a week even at the
dosages up to 10 kGy to be safeand tocopherol. Brown algae are use@mbient condition with barely a
Gamma irradiation (up to 1 KGy) is ato make alginate, a type of edibleMinimum nutritional and sensory loss
viable option for maintaining quality coating substrate. Mushrooms covere@®y Using any of the postharvest
and extending the shelf life of with alginate (2%) for 2 minutes Preservation — methods — mentioned
Lactarius deliciosusL. wild edible before storing them in jars with @bove. All these methods have their
mushroom. It inhibits the polyphenol hundred per cent oxygen ventilation.2dvantages and disadvantages in terms
oxidase activites in mushrooms,This reatment preserved the hardnes8f  technological and economic
which reduces enzymatic browning.of the  mushrooms,  delayedconsiderations which need to be
The effective dose of UXC radiation discolouration and cap opening, andnalysed carefully before using them
helps to increase microbial safety ofprevented the loss of soluble solid®n & commercial scale for et
the mushrooms. In thecase of concentration, total sugars, and€turnsy

other flexible films and packaged in
plastic films e.g., polyethylene
terephthalate (PET), or polyvinyl
chloride (PVC). Other materials, such

Electrolyzed water: Electrolyzed

wateris a disinfectant made by
electrolyzing a salt solution with
chlorine. It is utilised in the food
business. EW, like ozone, has the
benefit of leaving no hazardous
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UNDEREXPLOEBEBTABLI

UNEXPLORED TREASURE TROVE FOR FOOD, NUTRITIONAL At

About Author vi_ctims of hid_den c_onta_ins protein, _carbohydrates and
o) hunger.  Minor/ underexploited vitamin C. Lettuce is a very good salad
& £ ¢ vegetables make an importantvegetable with lev nutrient density. It
contribution for food and nutritional has a crisp texture. In India, lettuce is
Pankaj Kumar Ray* security ad can enhance thegrown on small scale in Kitchen
SMS (Horticulture) livelihood of small and marginal gardens and to some extent by large
S SETER, (Elluel farmers. number of commercial growers to
AL meet the growing demand of
| sismlln odisler What  are underexploited .
Birsa Agricultural University continental hotels.
Ranchi(Jharkhany vegetables?
k / Underutilized crop species asCelery (Apium graveolens Celery

crops whose potential contribution tostalks hae only moderate levels of
the national economy have not beeritamins, but have a low percentage of
adequately explored due to thecarbohydrate and negligible fat. It is
of vitamins. Consumption of decreaseql attention.t.o their productionpopular with dieters becaus.e it has
these vegetables provides taste(,:onsumptmn and utI|IZ?.tI0n. Important94% water and only 2} calories/100 g
palatability, increases appetite ana/egetable crops nut.rlent dense thaportion consumeql. Sllged gtalks are
provides fibre for digestion and to grown as underexploited arkettuce, also used as arl |ngr§d|ent in sou.p or
prevent constipation. Most of thecelery, leek, parsely, gsparag.usstews Celery is cultivated for its
vegetables contaithe minerals and amaranthus, ba§ella, moringa, |vysucculgnt flavoured leaves, seedg and
vitamins which boost the immunity gourd, globe artichoke, kale, broadessential oils the leaf stalks & petioles

system. Vegetables are the I(eybean, etc. are eaten as salad also used in soups,
' sauce, and puree, fried & spiced In

component of balanced human die i L
and F;Iso the main drivers in achievingtL :Zﬁhe\;eggertgvl?ll: (C::)(::])rsr;er\::\/if;lli:; ;:elndla, itis m.ostly grown for seeq 1
global  nutritional  security by  |arge scale nor traded widely mayexport. forculinary sauces, olgootein
providing nutrients, vitamins and  pe termed asnderutilized ’ & tonics. 'The'se beveraggs are ant
: X . ' flatulent, diuretic, nerve builder etc.
minerals. Several minor vegetables ar2. The undetutilized vegetable crops
there which have less importance and are the plant species that are.eek (Allium porum): It is a non
more nutrients and minerals and these traditionally used for their food, bulbing crops grown for its blanched
are considered as underexploited fiber, fodder, oil or medicinal stem and leaves to be taken as salad or
vegetable crops. They are the sources properties. cooked with other vegetables or used
of important minerals and nutrients.3. However, those species havein flavouring soups. Thdong white
Although having these advantages in potential to ensure food security,stem and leaf base and green tops
some places consumption of these nutrition, health, income gendi@n  which are edible are good source of
plants is not socially acceptable by and environmental services. Herecarbohydrate (5%), protein (1.8%),
some community sectors because they some examples of the crops. phosphorus (70 mg/100 g), iron (2.3

are considered to be food for the poor. itami
P Lettuce (Lactuca sativa: Lettuce is mg’19° g) and Vltam!n C (11 mg/100
). Like all other alliums, leeks are

Nutrition has captured the probably a native of Europe and has) _ . .
. . : . . L rich in potassium, calcium,
international spot light in an been in cultivation for over 2,500 _ o
. . . phosphorus, iron, and vitamins C,
unprecedented way as persistent globgkears. Lettuce is grown in almost all’" —", } i
- . ) thiamine (B) and riboflavin (B).
hunger and wunder nutrition hasthe states of ldia. It is a popular salad ; - ;
. . L . Leek contains allicin and diallyl
underscored andeglected the need for crop mostly in cities. It is rich in ~~ 7"
. . ) L . : . disulfide, that block or suppresses
urgent action. One in eight peoplevitamin A and minerals like calcium, ) s. boost i ”
around the world still suffer from phosphorus, sodium, sulphur cancer causing agents, boost Immunity

hunger and more than that number aremagnesium and potassium. It alsoand prevent infections. Itis a néolb

egetables are rich and
comparatively cheaper source

October, 2022/Page |65

Times of Aqriculture

A Resonancein Agricultare

timesofagriculture.in



bearing crops grown for its blanchedmg Mg, 204 mg P, 1324 mg K, 3.1 mgStrategies for the development

stem and leaves. It is milder and moreCu, 28.2 mg Fe an870 mg selenium. of
leaves ofcrops
texture, eaten as raw alone or mixed imoringa is higher than protein content@ Systematic

delicate flavour though of courseThe protein content in
salad. in eggs and milk. Gopalkrishnaat al.

) ) (2016) reported that on dry matter
Parsley  (Petroselinum  crispunt

Parsley leaves are ready for use alb()Lf)trotein, 17.1% fat, 5.9% moisture and
3 months after seeding. AW leaves

38.6% carbohydrase Moringa leaves

at a time may be_ removed from eacrhave 7 times more W than orange
plant, or the entire bunch of leaves

may be removed for use. Althothenvisaged that the popularization of

parsley | I.ea\t/hesf a}:e used dr?_os%his miracle tree will help us towards
commonty In the Iresh green con IIOnsustainability and nutritional security

as a garnish, their characterlstlcparticuIarly
flavour and green colour can be _ .
o ) . regions of he country.

retainal if the leaves are dried rapidly.
Dehydrated parsley flakes areBasella Basella albg: Basella albas
produced from parsley grown inan underutilized green leafy vegetable
commercial fields. Green parsleypredominantly grown in the Asian
leaves have a mild, agreeable flavousubcontinent. It is rich in vitamins,
and are an excellent source of vitamirminerals, dietary fiber, phenols, and
C, iodine, iron and other minerals. antioxidants. Ferulic acid, gallic acid,
caffeic acid| ut ei n,
carotene are the major bioactive
compounds present inB. alba
) . ' However, their potential as ingredients
is a multt purpose tree due to its .

for development of functional foods

diverse uses and helpful in eco .
. L has not been fully explored. Extraction
restoration. It is widely used as natural bioactive

dici to0d. feed. biostimul tand encapsulation  of
;ne |C|ne,d 09 ,t' eit,) Io?\/llm'u an "compounds fromBasela alba will
orage an ml.gra lontbees. Moringa helps in_their incorporation into foods
tress is known as._a._.fAmi L&k {reeo
o it " it imparting ~ functiohality o the
o s mu |purpo§e uses.. IS andeveloped foods. Therefore, it is
evergreen tree with a straight trunk, .

= important to explore the potential Bf
corky and whitish bark. It grows well .
albaas functional food.

Moringa (Moringa oleiferg:
Moringa oleiferapopularly known as
Sehjan or drunsstick, native to India,

in hot, semiarid and humid regions. o

Every part of Moringa oleifera Amaranth (Amaranths spp:
(leaves, flowers, fiits, seeds, bark and Amaranth is primarily used as pot herb
roots) has nutritious value. The leavesvhich is most commonly grown
and seeds of moringa are a goodluring summer and rainy season. It is
source of protein, calcium, iron, V&, originated from India and IndcChina
Vit-C, antioxidant compound like regions. Cultivated amaranth utilized

carotenoids, flavonoids, vitamin E andas food grains, leafy vegetables and®

Phenol. Moringa leaves (100g) freshforage crops in diverse geographical
contain 2.6 g Vit-B1 (Thiamine), regions. It is highly recommended for
20.5 mg VitB2 (riboflavin), 8.2 mg consunption by the patient with colon

Vit-B3 (Nicotine acid), 220 mg VWE, cancer, diabetes, mellitus and high
16.3 mg VitA and 113 mg VHE blood cholesterol.

along with 423 mg lipotropic element

chorine, 19.2 g fibre, 2003 mg Ca, 368
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basis moringa leaves contained 27.2%

and 15 times more K than banana. It is»

in arid and senrdrid @

Zeaxan

@ Undekrutilized horticultural

underutilized vegetable
local specific crop
planning in accordance with agro
climatic suitability of the region.
Rapid expansion of infrastructure
facilities with priority on market
development, transport and
communication.

Rapid expansion of infrastructure
facilities with priority on market
development, transport and
communication.

For proper utilization and better
economic returns from
underutilized crops, emphasis
should be given on developing
processing unit in the area.

@ Domestication of potential wild

species through homestead
cultivation should be encouraged
for avojding oveieerI itation from
Ratural' 'Sourced. poras are
required in terms of multiplication
of planting materials and their
distribution  besides  providing
market access through marketing
network for perishables.

crops
are nutritionally rich and adapted to
lgwyinput agriailture. More R & D
efforts in these will add
substantially to food security and
nutrition visa-vis human welfare.
Systematic local specific crop
planning in accordance with agro
climatic suitability of the region
needed. Rapid expansion of
infrastructurefacilities with priority
on market development, transport
and communication needed.
Special emphasis should be on
export oriented production
programmes and border trade
involving high value produce such
as mushroom, orchids and cut
flowers, spices, frozefruit juice,

concentrate etc.
*hkk
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Bumble bees

Pradeep Kumar* bees, improves the pollination Bumble bees (Apidae:
Ph.D. Scholar process. Bombini) are important pollinators
Department ofruit Science Honey bees for both agricultural and

Aranav Yadav horticultural wild plants all over the

Since the beginning of

Ph.D. Scholar S . world, and their pollination helps to
ollination services, European hone ’ .
Department oGPB P P yensure food security. Bombus

Swatandra Yadav bee A@Apis melliferd have been
Ph.D. Scholar widely utilized as pollinators and

. frica, Asia, and Australia)Bombus
Department oFruit Science they are the most widely managedb‘ B

CSAUAT, Kanpur (U.P.) species for both honey productionOCC'd.emahs‘Greene _(we_:stern North
o . America), Bombus ignitusand B.
and crop pollination globally. It is

lucorum Linn (East Asia), and
the most . . .
Bombus impatiens Cresson (in

terrestris  Linn (Europe, North

effective )
: North America) are the most
L . . pollinator o
ollination is essential for and crop commonly utilised bumble bee
maintaining ecosystem _. . species for commercial crop
. . Visitor o .
balance and is the foundation pollination. Bumble bees pollinate a

worldwide.

.. wide range of crops, including buzz
owever, there are at least eight : .
. . pollinated crops like blueberries and
oney bee speciem genus Apis

such asA. florea Fabr., A. cerana tm?:ﬁs\?\/’eisgce)” asi?cﬁz\?i,r?r a?hdat
Fabr., A. andreniformis and A. S PS, 9

dorsata Fabr. The exchange Ofthey_have Fhe pot_entlal to be
ufficient pollinators in both open

nectar and pollen between plants an
... flelds and greenhouses.

honey bees creates a mutualistiC
relationship. Many countries hav

of crop production, bridging the gap
between agriculture and the natura
cycle of life. Pollination is the

process of pollen transferring from
male anthers to female stigmata
either within the same flower (self
pollination) or between plants (cress
pollination). Cross pollinated plants

solely rely on vectors to transportused honey bees as pollinators for

their  pollens.  Thas vectors improving the crops quality and
(pollinators) are wind, water, birds, proving _C¢rops q y
guantity. In India, using honey bee

insects, bats, and other animals, . .
. . as pollinators enhanced the quality o
Among them insect pollinators are '

. : .~ “guava Psidium guajavaLinn) fruit,
major players in the crop production. :
: as well as the length and girth o
For example, pollinators such as

. n nuciferalinn) an
bees, birds, and bats affect 35% 0?_000 ut (.:OCOS ucte aL_ ) and
: citrus (Citrus spp.) fruits, when
world crop production (FAO2021)
S compared to controls. Enhance
The frequency of visits and the

. . flower visitation rates by high
cumulative effects of different bee . oy hig
. . quality honey bee colonies increase
species influence not only the

uantity but also the quality of cro sfrUit set by 15%, as well as fru o (Af\lpldae: [ _Me"pOElnl)f e
qroduc)(;d which qis tyrelevagt sugar content and seed set, Wheﬁomm?jn OWTr VISII(;)S. . eyI Orét]ge
produced, " compared to visits by conventional™°reé diversely and intensely than
primarily from an economic

honey bees, and hence are more
viewpoint. Pollination of plants by

colonies resulting in a 70% increasel_k | ) H ¢

. ) in farmer earnings for the appleI ely to impact the iuture
multiple bee species, duas honey
bees, carpenter bees, stingless be

Malus domestica  Borkh). development of pollination solutions
bumble bees, lontpngued bees,

'

dStingless bees
In tropical and subtropical
d)laces around the world, stingless

vllination by highquality colonies that ire best swteddto the_: needs of
also resulted in a 20 % increase irpPECINC Crops an environments.

feral bees, social bees, and SOIitar¥ruitweight Stingless bees are a big and
' diversified eusocial bee species that
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make good pollinators. Cucumberspecies. The majority of solitary beesViruses attack the immune systems
pollination by the stingless beeare polylactic (i.e., theycollect of bees, causing sickness in entire
Heterotrigona itama and manualpollen from a wide variety of plants), colonies. Colony collapse disorder
crosspollination  boosted o©p while a smaller number are(CCD) is a phenomena in which
guantity and quality, enabling for theoligolectic (i.e., they only collect managed bee cales experience
production of heavier, longer, andpollen from a limited number of inexplicable fast losses of adult
wider fruit. plants) and only a few are monolithicworking bees, leaving only the queen
(i.e., they only collect pollen from a and a few nurse bees. The parasites
single plant species). Nosema ceranae and Nosema apis
are also very harmful in the United
States, causing massive honey bee
losses. Pesticides such as
acetaniprid and ergosterahhibiting
fungicides, in addition to natural
factors affecting bee pollination, are
a threat to pollination services.
Pesticide and other synthetic product

—

Carpenter bees
The genus Xylocopa

belongs to the tribe Xylocopini, and residues persist in bee nectar and
large carpenter bees are a group of3ees vigitat ion pollen, causing neurotoxicity,
bees that live in tropical and For a variety of plants, immunologial deficiencies,

subtropical regions  (Apmk: pollination is carried out by bees andbehavioural ~ abnormalities,  and
Xylocopinae). Carpenter bees haveother insects. Plants have evolved tehronic ilinesses.

significant advantages in crop be more appealing to pollinators
pollination over other noApis since pollination is so crucial to
bees, as they eat on a wide varietythem. Floral colour, flower motion
of plant species during their long (as in bumble bees), visual and _ _
activity seasons. They can alsoolfactory cuegas in honey bees) andincluding food processing, raw
buzzpollinate flowers, giving them nectar and pollen grain productionmaterials, pharmaceuticals, textiles,
even greater veatility as crop (as in apple pollination) are all wayssocial — and  cultural  values,

pollinators. However, there is an that plants attract bees. As a resultiodiversity — preservation, and

plants play an essential role inenvironmental protection.

influencing  pollinator  visitation Pollination by bees has a direct
rates. The colour of the blooms isimpact on the profitability and

one of the most ssential productivity of a large number of

characteristics of plants that attractCrOIO kinds around the world,

bees. Bees have a trichromatic V'Sua\hcluding most vegetables, seeds,

system that allows them to see 3nd nuts. as well as some highlue

wide range of colours since it is_ _ . .
. . .. agriculturalcrops like coffee, cocoa,
sensitive to green, ultraviolet, white, .
and rapeseed. Without the

urgent need to develop a Strongand blue wavelengths. Blue or purple
breeding programme that includes ' . inati '
g prog flowers are frequently vieed by pollination service rendered by bees,

genotype  selection,  controlled 518% of all global crop output

Conclusion
Pollination by bees serves
Jumanity in a variety of ways,

bees, but they prefer blue blossoms.

mating, and nest foundation. Yellow would be lost, necessitating dietary
passion  fruit is  pollinated Challenges in bees modifications and the development
successfully when only native bees,poliination of agricultural fields to address crop

Efgg;ﬂaly carpenter bees, visit the ~ Some factors like pathogens,,oqyction deficiencieRResearchers
' nrl:trmonal d?jef]:menttzlcig I_CI_'tm;te should concentrate their efforts on
change, and deforestation limit bees;, .
i - . etermining the effects of bees on
Solitary bees ability to pollinate. Pathogens such 9 . .
crop quality, as this will provide

~ Solitary bees m'ake up the vashs yiruses and bacterial diseases have o it : "
majority of the world's bee species.; geyvere impact on bee health andnore precise In ormation on how

Solitary bee species comprise 83gngevity, posing a threat to crop and?€€S Might modify the chemistry of
percent of the total number of begy;q plant pollination  services. certain crops.
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ROOT LEV

& £ 72

Vaibhav Pathak *
M.Sc. Agronomy
Neetiraj Karotiya

preventing the various diseases and™#
excessive vegetative growth because +
tomatoes can be trained better when

AnkiThk[ijrﬁg?%l'?\:vari tied with the wires and it has
Asmita Dixit improved the yield too.

risk of

M.Sc. Agronomy
Institute of Agril. Sciences
BU. Jhansi (U.P.)

It reduces the
diseases like grey mould, downy
mildew, alternaria etc. and saves

water and reduces wastage of
fertilizer because fertigation can be
done easily, when it comes to
tomatoes it has helped in saving
tomatoes from uncertain rainfall
usually in Shivpuri during October
and November there is no rainfall
and tomatoes suffer a lot and

Omato (Solanum  lycoper
Tsiculan) is one of the major

vegetable crops on basis o0
culinary applications it is "3 most
consumed vegetable after potato and
used widely all over world in form of [V
ketchup, sauces, puree and paste. As we all know that it is the ) _ _
Farmers of Shivpuri which is one ofpest technique as studied in book§ONSStently yield loss in tomatoes
the district of Madhya Pradesh hasyt the farmers of Shivpuri are soPUt drip irrigation providing water at
bought revolution in  production much acknowledged and modernize@PPropriate time when required at
techniques of tomatoes in all Indiathat the used it on field and tried itdifferent growth stages.

where people finding it difficult to on tomatoes production it not only s
tackle problems of pest and restingncreased tomatoes yield but alSOMSES
on the lower tomatoes on the groungyrevented weed growth, saved water - <

lossesin field they has efficiently prevented diseases and mores=—
managed these problems by usingrobably it protet lowest growing 2 s
various techniques in producingfruit from resting on the ground and % =

tomatoes lead the district to be parfurther developing blossom end rot.
of "One District One Productiinder

tomatoes production and apart fron
Shivpuri 10 other districts are alsg

selected for OD® under tomatoes \a¥
prodwtion which are described
below:

In this technique the tomatoes
plants are tied with the help of
Bamboo and wires or any othe
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All such techniques together
helped farmers in obtaining vyield
upto 400600 g/h by using hybrid
seed and 35@00 g/h by using
indigenous varieties in  Shivpuri
district as told by the senior scientist
S.S Kushwata (KVK, Shivpuri) and
farmer GotuDhakad who has used
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all those techniques on his farm forthis year 20222022 with 2.9 million which is also have high nutritional

tomato production. tons (£'advanced estimate) amdth ~ status is trasported from Jabalpur to
Shivpuri farmers are using3 M tons in 2022021 and from various states of India.
Abhilash hybrid seed which cosnh now onwards after such modern Yield of tomatoes under
an average 575 rupees for 10 GMeoncepts Madhya Pradesh will sebove mentioned techniques also
packet while many of the farmers innew records in upcoming years. increases which ultimately provides
recent trend are directly purchasing Farmers of Shivpuri on other high return only initial setup is
sapling at rate of rupees 125per hand have produced 383.32 thousansomewhere slightly more but yet it is
sapling which is somewhere timeMT in 12.37 thousand hectare ofmuch profitable but in forthcoming
saving. land (20162017) which is ama;n tomatoseason it gives huge benefits
According to current trend highest producing tomatoes in India. be let's have a look on cost of
Madhya Pradesh has took oveWhile in between farmers of cultivationof tomatoes in Shivpuri
Andhra  Pradesh in  tomato Jabalpur under organic production is
production and according to Nationalproducing "cherry tomato" which is
Horticulture Board Madhya Pradeshhybrid small in size special tomato As told by Senior scientist

is leading in tomatoes productionworth up to rupees 40600 a kg S.S Kushwah(KVK Shivpuri) and
many farmers that a coin has two

- Quantity and rate Cost ) }

Description per unit (Rs.) sides one you have showed in terms
Land preparation of profit other isthat farmers also
Number of tillage 02, Rate 500/per hr 1000 suffer losses too but not in field but
Number of workers 06, Rate 3006/ 1800 in whole sell prices because during
Manures and Fertilizers this time they get up to rupees 1200
D_ung manure 10 tons, once in 2 years 1000f per tonne, 10000 rupees per quintal that means up to
Nitrogen 200 kg rate 12.50/ 2500 500600 rupees per crate which
Phosphorus 100 kg rate 32.85/ 3285 .
Potash(as per soil test) 100 kg rate 19.98/ 1998 CO'?S'St up to 230 kg of tomatoes
Number of workers 20, Rate 300/ 6000 which cost around rupee20 per kg
Staking but during November and December
Boss & Wire 32000 they get their only 3 kg rupees per
Number of workers 20, Rate 300/ 6000 kg which is huge loss.
Drip irrigation and mulching setup But this can be tackled if
Pipes, nozzle and polythene 140000 government set up processing units
Number of workers 20, rate300F 6000 in districts because current variety
Seed quantity 200g rate 575/10g 11500 which is "Abhilash™ has thick outer
Number of laborers on sowing 15, Rate 300/ 4500 layer called emcarp because this
Irrigation number 10 5000 variety is mainly used for long
Condemned transportation with setting up of
Number of workers 20, Rate 3006/ 6000 processing units in Shivpuri district
Crop protection _ farmers can have more option of
Tn; ophas_ 2 t!mes, rate 450/ 900 tomatoes varieties and increased
Imidacloprid 2 times, rat00F- 400 . . . :
Acephate 2 times, rate 160/ 320 y|elq which WI|.| not only increase
Profenophos 2 times, rate 500/ 1000 profit but will also generate
Number of workers 15, Rate 300/ 4500 emdoyment, reduce risk bearing
Breaking (number of workers) 40, Rate 300/ 12000 capacity of farmers, provide
Total cost 256703 alternative, local available processed
Total income (average vyield 6C 720000 packed items at cheaper rates and
quintals per hectare) (as peholesale motivate farmers to grow more and
rates currently 1200/quintals) more tomatoes and also promote
Net Profit 463297
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DIVADANDI

A DEICE TO PROTECT THE CR

positive attitude of farmers towards
farming as they were compelled to
invest more and more in different
chemicals,

labors, boundaries and

electrical fenang which were on one

FROM HOGS AND ANTELOPE

hand

costty and reduce the

remuneration and on other hands

The materials used werewere against the ethics of many

simple and cheapiz., a tin box (oil

& £ 2

Dr. Apurvkumar M. Patel
Deptt. of Plant Pathology
C.P. College of Agriculture,
SDAU, Sardarkrushinagar (GJ)

dish. He opened the tin box from two
opposite sides and fix a torch insideg

and fit the box with a bearing for §&

farmers proved

to be a major

container), a light source (torch),hindrance for their adoption.

bearing, an iron rod, nut and steel
Damages

free movement and hang it on thg s

iron rod, the nut was fik with a
successful and innovative

farmer named Shri Haribhai I

P. Thummar from
Khambhaliya, Ta. Bhesan, Dis.
Junagadh, cultivating mainly cotton,
groundnut, maize, chickpedc huge
economic yield losses caused ‘normal winds and the nut hanging is?#
hogs and antelopes were the majc
problem for theall crops, so he
become hopeless regarding th
control of such devastating conditior
of his field. The problem was not sc
new or personal, as for many year
farmers were suffering from the
same in that area and living througt
the restless nights to contrdhe
damage. It was a loss not only on a
economic level but affecting the
positive attitude of farmers towards
farming as they were compelled tc

invest. more and more in d.ifferentShri Haribhai P. Thummar got the ™
chemicals, labors, boundaries an .onsiderion and was bnored by
electrical fencing which were on ON€gpii RC. Faldu, ex Agriculture
hand cogtly and reduce the Minister, Gujarat at Sahakari
remunerat!on and on‘other handMandli, Bhesan, Junagadh.

were against the ethics of many

farmers proved to be a majorProblem to be discussed

hindrance for their adoption. As we The problem was not so new
alknow fANecessityoripersonah eas rfos tnary r yeaosk
i nv e n this tamsrads,one of the farmers were suffering from the
successful examples with hissame in that area and living through
innovative ideas and mind turningthe restless nights to control the
the scrape into a new and innovativelamage. It was a loss not only on am
technology named @8 Di v a d a negan@mic level but affecting the

i kPamad .A Torch prl
all around the field by rotating §

'so light in weight, can easily and-

for the animals and keeping the
away from the crop fields. This saves
the farmers from keeping watch for

Shri Haibhai P. Thummar by this !

which can save economic loss and
their lives. For this sel$ervice,
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string to make a sound with the dish#g

throughout the night. The device isis.
freely rotate on its own through *Q'é,\"\ .';,,;:,..T‘

used to produce sound, creating dEses
sense or inkling of human presencé™

innovation not only eases his owns LS s :
life but also gives a simple and cheap , smgle group of 10 hogs can
solution to many other farmers destroy 10 to 20 acres in one night

the whole night and also saves theif ;
lives from wild animals. The farmer :;

Lust for killing animals

Bihar, one of five states that
applied for permissin after the
environment ministrynvited

culling proposals in December
2015 reported four times more
crop damage from wildlife
incursions into farms over two

years to 2012.
The environment ministry is
showing a "lust for Kkilling
animals”, Gandhi said on
9 June, 2016,

"Wild pigs and nilgais have been
disturbing farmers for several
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Was it an accident?

years," said Anish Andheria,
President of the  Wildlife

Conservation Trust, an NGO.
"So, states &ve started to finally

give in to demands to cull animals
on farmland and not in wildlife

sanctuaries, national parks or
forests.

Andheria said killing "too many
animals" can affect the food
chain, since carnivores prey onConventional —management

Nilgai and wild boar. If prey opfions

decline, carnivores could turnA Fencing

their attention to farm animalsA Electric fencing

and humans, he said, suggesting§ Chemical pesticides

that culling be done "under proper. Repellents also as fertilizers

supervisio n and MHKE év&ilgbfe'sgltﬁi&s are not
Acc. tq report of |?ajya_";‘\""lbhasound and affecting the positive
%015 still under conS|derat|9n. attitude of farmers towards farming ==
iThere cslmmiq hav_e tried to as they were compelled to invest
explore other options instead Ofmore and more in different |

advising the states to ShOOtchemicals, labors, boundaries anc

a.n I ma I. s, 0 the 8Ié)ct(?idraltfencﬁlr’nfj1 \}vh?ch were on one |
Bihar and Himachal Pradesh werg, - g costy and reduce he 8

among five states thaesponded remuneration and on other hands

to. . th|§ gnwronment were against the ethics of man ¢
ministry advisoryasking states to farmers

Material used

. . proved to

list animals that desty crops. 5 major hindrance for their adoption  Tinbox (oil
Uttarakhand wants to cull wild . 15
boar, and Maharashtra and oDi vadandi 6 f:ontalner)

Gujarat both want to curb nilgais. How its works 2 tng?}t Ss urcg 400
While proposals from Bihar,  He opened the tin box from two (torch), bearing
Uttarakhand and Himachal haveopposite sides and fix a torch insic 3, 0" fod: nutand .,
been considered by the ministry,and fit the box with a bearingpr steel dish

proposals from Maharashtra andree movement and hang it on the

Gujarat are  ujomd®ed, the Aug wds itisdewith a”! T €T nate  but ca
consier ati ono, a &tAng fo tnhke @ sound with the distMate scope for
thisreportin The Quint | i k Pamap .f Improvement

Torch provides light all around There is a need to have
the field by rotating throughout the "€9ular upgradation in the device to
night. The device is so light in prevent the animals to get familiar to

weight, can easily and freekptate the patter of lightingind sound.
on its own through normal winds andE-8- Sensor can be fixed to spray the

the nut hanging is used to producéePellent when animal came too

sound, creating a sense or inkling of'0Ser to the device
ELEPHANT DIES AFTER EATING human presence for the animals an

CRACKER FILLED PINEAPPLE keeping them away from the crop
fields.

*kkkk
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into the environment. A
BIGNANOTECHNC s =
more affordable form of

energygeneration is possible
with nanotechnology.

Surendra Kumar*
Shivashish Verma
Ph.D. Scholar
Deptt. of GPB
CSAUAT, Kanpur(U.P)

4. Bioremediation

The contaminated land, water, and
air can be cleaned up and used again
for human purposes. Salipiret al.
reported employing muHivalled
through Nano ipsensors, carbon nanotubes to remove
bioremediation of polluted sites, 2N9Erous xenobiotic comtgnants
and watermCIUd'ng polychlorinated biphenyls
and aromatic hydrocarbons from
polluted water samples (MWCNT).

he globe is currently
experiencing a number of
. P g . d/vaste water treatment,
issues as a result of the rapi

o . purification, has given the field a
urbanization and population growth, .
: . . 'great deal of importance.
which have reached a crucial point

for human survival. The main issuesNanotechnology - environment Nanotechnology —-Agriculture

include the depletion of conventional ' _ 1. Nano -pesticides

and natural energy  sources.l: Pollution checking Chemical pesticides that are

environmental  pollution, global {rough nanosensors and its extremely fragrant and more

warming and the greenhouse effectcOntrol _ dangerous are increasingly employed
a lack of appropriate diagnostic tools Checking for the presencein agriculture to eradicate dangerous

for disease detection, improperdnd various concentrations ofpests. These dangerous chemical
agricultural practices involving the €ontaminants in air, water, and soil isinsecticides are seriously harming
use of large amounts of chemica@nother use for nanotechnology. Du&inintended organisms.

fertilizers, pesticides, and herbicides!® it longterm  stability and . : .
and a lak of adequate food and'ePeatable results, zinc oxide?- Nanoparticles indisease

shelter. The United Nations Nanotubes and nanorods (ZnO) werd €tecti onand control
introduced the 2030 Agenda foruSed as pH sensors in themioring The early detection of plant
Sustainable Challenges ancP" Water contamination. diseases using nanoparticles can

. prove to be a crucial tool in
Oppatunities Development and the; waer purification identifying the pathogen infiltration
Sustainable Development Goals in

o As one of the inputs for at early stages, allowing for the right
2015 to replace the Millennium gorciiture and a necessity forcurative action to  be  done

Development Goals. Thesephyman survival, water is a crucialeradicating the pathogens and

objectives balance ttéree faets of - ay  element for the —economicminimizing agicultural output loss.
sustainable developmeatoromic, development of the majority of
social, and environmentand are oiions. Sediments. trace elementd\anotechnology - applied

indivisible from one another. The \aiious cherical effluents, oil, sciences
development of a number of t00IS,charged particles, and pathogens cah Nanotechnology in  Bioteeh
materials, and processes known agj pe removed from water using hological Researeh

bio-nanotechnology that are helpfulnano filters in order to purify it. 1.1. DNA Detection

in addressing the major issuesifer 1.2. Gene Delivery

humans and nature today, such as. Nanotechnology i 2. Nanotechnology in Sericulture
green agriculture, the production ofProducing renewable energy

renewable energy, diagnostic tools Natural fossil fuels are being Nanotechnology - Medical

for spotting human and plantused at an increasing rate due tgcience

diseases at an early stage, the use 8fobal population growth, which has 1.Diagnosis andcreeningsystems
nanoparticles in the treatment ofled to their depletion and the release.Drugdelivery andrelease
diseases, pollution  monitoring Of several hazardous contaminants.Treatment otancer andliseases
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Biology

Nanotechnology

lands, and

water  sources,
ecosystems.

3. In terms of precision engineering,
designing, and production of
smaller, more nimble gadgets, it
has the potential to revolutionise
the electronics industry.

Conclusion

Nanobiotechnology

Future prospects and
challenges of nano -
biotechnology

1. Wideranging applications of
nanobiotechnology are found in2.
the medical field, including the
creation of novel nanoparticles
for precise imaging ofnfectious

(o .. ,
[@2) Times of Agriculture
& s

v A Resonancein Agriculture

and affected body parts in people

Despite severakontentious
issues surrounding the safety of
nanoparticles, by 2030 nanomaterials
will enter the market with significant
uses in a number of global sectors.
Therefore, it is necessary to support
the development of new advanced
nanodevices, nanomaterials, nda
nanotechniques in order to advance
sustainable agriculture and address

other issues. In order to ensure that

for effective gene and medicationy,e created nanomaterials, gadgets,

delivery, illness detection, and in

and procedures are safe for all

the treatment of cancer and othegnecies as well as the environment, it

disorders.

is also crucial to do research on

The energy issue may be solveqhem_

by nanobiotechnology,

may also produce nanomaterials
that can purify contaminated

timesofagriculture.in
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seeds, fertiliser, pesticides,
herbicides, and irrigation water, can

be applied to a particular field based

on performance standards and
URGENTLY NEEDED IN INDIA

3- GIS (Geographic

/ ; \ management in order Information System)
Yashvant Singh* to improve product quality, increase n Sy
Umesh Kumar Singh the effectiveness of crop chemical, . . It is a management system
P.G. Scholar use, conserve energy, and protect thg 2. | computebased and used to

calculate, save, retrieve, analyze, and
identify fields that need treatmentsdISpIay geographical data in the form

j and determine the best amount of fa map. It prow_des topographic
. - maps, maps of soil typespaps of

water, fertilizer, and pesticides to_ . ) i )

o o _ v thanks to the aaricultural soil nutrients, soil moisture, pH,

recision farming is sometimes 2PPYY . g fertility, maps of weed and pest

referred to as satellite CONtrol centers mtegratlo_n of_ all severity, efc.

collected data and imaging input ’

Deptt. of Agronomy
IAS, Bundelkhand University
JhansiU.P)

environment. Farmers will be able to

agriculture, required farming, ~~ _ _
and sitespecific crop managementWith —other data.  This  will , rochnoi0gy  Variable (VRT)
Better management decisions resufgutomatically prevent resource waste Based on the soil type
in improved output, high profit due gnd runoff, ensure th"?‘t soil has th‘?dentified on a soil map, the VRT
to lower cultivation costs, and lower!déal amount for optimum health, 5 10, getermined the rate of
environmental effect due to the@nd lower costs while croliing the  yoivery of agricultural inputs.
reduced addition of input to the soil.farm's environmental impact. Processes likeeeding, fertilizer and
Our nation's entire land area (328.7Components of precision pesticide  application, herbicide
million ha) is impacted by land : selection and application at variable
degradation due to declines in tom{armmg rates in the correct place at the right
productivity, diminishing and 1- Remote sensin time can all be controlled using GIS
deteriorathg  natural  resources, ) 9 _ information.
stagnant farm incomes, a lack of an It is a collection of method;
ecoregional approach, declining andUS€d 0 gather data about something _gig Soil Sampling
fragmented land holding, and global® SCMewhere without coming into More than one region of a
climatic variation, all of which have direct contact Vl‘"th_ it. In_order 10 fia|q that falls withh the same range
become significant obstacles to thd®Cate the farms’soil, vegaton, and - 4¢ yielq, soil colour, etc. may have
growth and development of cropsOther criteria that are suitable forjis sojl samples gathered. Grid soil
The technology for tomorrow's '€MOte sensing, this is for thegympies are analysed in the lab, and
environmentally friendly agriculture 2Cauisition of the farms. Remotefy, each soil sample, crop nutrient
may be provided by the precisionS€NSING  provides — continuouslyeqirements  are  interpreted.
agricultural developments of today.0Ptained data about agriculturalzg)oying that, a map of fertilizer
Therefore, it is important to act Products, such as vegetation, that ig,jication is created usj all of the

appropriately at all appropriate times3'OWiNg on various soil types With 55)  sample  data. Farming  with
and places. varying water availability, substrate, accuracy is important.
impact of agriculture, and relief, etc.

Precision farming is
technique where inputs are dsen
precisely calculated amounts toSySIGm) _ , (A) Yield monitors:
produce higher average yields than ~CGPS s a satelliteased Yield monitors are made up
traditional cultivation methods. This avigation system that enables USer§; 5 nymber of different parts,

is done by designing comprehensive® t;;ecordf posmonatl data. Wi jncluding sensors, a data storage
enables farmers to

6. Other technologies used in

a N
2- GPS (Global Positioning precision farming

systems to optimize production using®'*". _ accuratelyyeyice, a user interfaceigplay and
important components of identify the locations of their fields \oynad) and a task computer that is
information technology

l.“. \\ ’ '
( )Y Times of Agriculture
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level their fields. Through implementation of management
Crop /| it condits the efforts of the Rice choices on smaller fields within

Wheat Consortium and bigger fields. Precision farming can

G N gg ~ Project Directorate for help to lessen the issue of land
R .57 vieamss | CIOPpING Systems degradation, increase output, lower
g Research in India, over production costs, and lessen the

o o 1000 farmers have possibility of environmental damage
CoD M\\‘" "’02 = -, adopted the technology brought on by excasse input use.
[ %, imsmmmien | and covered more than
» 10,000 acres in westernConclusion
. Uttar Pradesh and With the adoption of
sow J ( ety J Haryana. precision farming, keeping in mind
Trenan the diminishing resources, there is a
Present scenario chance of preventing excessive
controls how these parts work Most farmers are aware of extrajudicious use of agricultural
together. the wuneven yields that existinputs by farmers as well as
In order to attain accuracy in throughout their crops. The entireincreasing crop vyield with precise
l'and T eveling, | 3gfdreambsyr !divided int§ MPuRage? gricultural input at a right

the surfac_e of the land by ar_ound 4arm units since it is impossible toamount, at the right place, and at the
cm from its average elevatiodn maintain the degree of understandingight time with the prevention of

order to achieve a continuous slopgs field conditiors due to vast sizes disturbance on ecological
of 0 to 0.2 percent, the fields must beyng changes brought on by annuagnvironment to provide a means for
modified. ~ One  such  testedghiits, The  opportunity for sufficient food production

technology that is very helpful in gytomating and simplifying the technology for the  growing
irrigation water conservation is thejnformation gathering and processingpopulation demand.

use of a laser leveler to level thefom such tiny agricultural units is

land. Farmers have always useGrovided by precision agriculture. It

animal or tractordrawn levelers t0 enaples the quick and effective Wy
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Doses used in radiation
processing

In irradiation processing, the

AN E M E RG I N G TEC H N Ol energy that the target material

absorbs is referred to as the absorbed
considered noipnizing radiatim dose. Dose is measured in a grey

g £ while the remainder of (Gy) Unit, which is equal to the
. electromagnetic spectrum and allenergy absorptiorof one joule per
Sgﬁgng Sr']n?h high-energy atomic and subatomickg. Kilograys are used to signify
.D. Scholar . . .. =
Deptt. offruit Science particles  fall under ionizing large doses (kGy). The rad (1 rad =
SVPUAT, Meerut (U.P.) radiation. 0.01 Gy) was also widely used in the
past.

lonizationdescribes a radiation's
capacity to ionize the atoms and The radiation dose administered

jnolecules of the material it travelsto a food depends on the resistance

resh fruits and vegetables tha _ _
have been  adequatelythrough. Dependingn the nature of of the organisms present and the

packaged and processedhe matter and the radiation'sobjective of the treatnme. The
centrally for distribion and Properties, ionising  radiation maximum dose advised for food
marketing are becoming more ancPenetrates matter to varying degreeff0cessing is 15 kGy, with an
more popular in both developed and€ Penetration strengths of allaverage exposure of nore than
many developing nations. The rise irA{omic and subatomic particle typestO kGy. Potato, onion, and garlic
demand for fresh cut or minimally € inferior to those of gamma andsprouting is inhibited atery low
processed fruits and vegetables ha$ays. Positive and negative ionsdoses of radiation (less than 0.1
been attributed to changes in@r® Produced when ionising radiatiorkGy). Low doses (below 1 kGy)
demography, lifestyles, and eatin gjnteracts with the atoms andhave an excellent aH’nfesta'Flon
habits, anong other factors. Low molecules of the material beingimpact and also prolong shelf life by

dose irradiation is among the mosi'radiated by transferring energy todelaying ripening. Low dosage
irradiation can be used to delay the

deterioration of fresh produce. By
irradiating foods at still higher doses
(medium doses), it is possible to
significantly reduce or erachte

promising new methods that can bé!ectrons.
used to guarantee the safety of fresh ) cc of ionizing radiation
produce. Food irradiation is a

physical means of food processing Food is irradiated using
that involves exposing the foodstuffsjgizi it :
P g ionizing radiation. It includes Xays oopulations of bacteria that might

to gamma rays, Xays,or electrons. i )
g y y produced by ~mache sources causs foodborne illnesses and food

't 6s a cold pr ocoBesafing &th 6 bdldw § 'Mevn T

spoilage. High radiation dosages are
UE Y yeqrs el L _ancbamma rays produced by naturallyuzed fgor ste?ilisation also kngwn as
development, it has been establishegccyrring radioactive elements and o yappertization (2-56 KGy)

as a safe and effective method ofyificially  induced  radioactive
food processing and preservation. jsotopes created in nuclear reactord;ffects of irradiation on fruits
typically ®°Co, less frequently®’Cs, and vegetables

and electrons  produced oy -—/
The term "radiation” encom acceleratoroperating at or below a Irradiation can alter the
level of 10 MeV. After the decay of morphological traits and microflora
®9Co isotope, two gamma rays withOf radiatiorexposed foods, as well
atomic and subatomic particles. If@verage energy of 1.17 and 1.33S physical properties like electrical
can be grouped in terms of ionizingMeV are generated. The electron andmpedance, viscosity, and wetability,
and norionizing radiation. X-ray energy used in food irradiationalong ~ with — chemical  properties
Electromagnetic radiation with a a@pplications are restricted to 10 andncluding  alterations in  proteins,
wavelength of at least 1.0 nm isD MeV, respectivly. lipids, carbohydrates, nucleic acids,
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vitamins, and volatiles. The effectsincreased international trade, aincluding fruits and vegetables, is
of irradiating food differ based on substitute for fumigation, and higherlost due to bacterial, fungal, insect
the type of food and the dose usedenergy savings are benefits of foocand other pest damage. For the
The effects of irradiation on dried irradiation. Irradiation's gains in management of insect pests, spoilage
foods, such as spices and seasoningdisinfestation and shelffe  causing organisms, and
are minimal. Fresh fruit and extension can be utilized to reducephysiological processegarticularly
vegetables have active metabolismsand manage postarvest losses in the case of perishable crops,
therefore iradiation may affect brought on by isect infestation in irradiation offers a londgerm,
ripening as well as quality grains, legumes, and fruits. environmentafriendly and less
characteristics. energyintensive  solution. Food

Even though the irradiation . N .
i _ irradiation is taking centre stage as a
Irradiation was found to process uses little energy and has

. : . . . preservation method alongside other
have beneficial effect on fruits andminimal running costs, it has . .
. . . technologies following decades of
vegetables like retarding thesubstantial startup costs and needs g . .
e , . . study, development and discussion in
ripening, firmness and colour of certain minimum capacity and output . . .
- . : . . “the media. As a recognized sanitary,
irradiated food items, sugars, organid¢o be profitable. The food irradiation . .
: . . . _ phytosanitary, and preservation
acids, vitamins and phenol process is not suitable for all foods, ; L .
: . . OProcedure, irradiation of fruits and
compounds of the commodity but there is no preservation metho

irradiated. that can be used for all foods. v.ege.t.ables 'S bgglnnlng t_o play a
significant role in enhancing food

Advantages and disadvan - Conclusion safety and security and promoting
tages of food irradiation increased tragl In the foreseeable
Reducing agricultural waste future, this position will become
Like any other method of after harvest is a big issue in moseven more significant.

food preservation, food irradiation nations, particularly in emerging and
has advantages and disadvantagésss developed ones. It is well kmo

that are rather obvious. Minimalthat a sizeable portion of the food
food waste, enhanced public healthproduced around the  world,

*kkkk
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pneumonia and diarrhoea. The
- deficiency also  disturbs the

physiological issues such as physical

activities and work productivity
REDUCE HIDDEN HUNGER IN  Gcesces. n pregnant women, poor

birth of children occurs. The children

Abha Rawat* improved  nution, and of age below 5 yearsequired large
Research Scholar promote sustainable agriculture. Theamount of Zn for the growth and
Deptt ofSeed Sc and Tech. total per capita availability of pulsesdevelopment.

HNBGU, Chauras, Srinagar,

Garhwal, Uttarakhand 's 40 g per day per person in IrldlaRole of iron (Fe) in human

whilst the minimum requirement is
ealth

Mukesh Choudhar 140 g per day per person. Pulses pla -
Research Scholary ap y perp : Py The deficiency of Feffects
. an important role in ensuring food . .
Deptt ofSeed Sic and Tech. and nutritional security rad in_ sol on the growth and immune function
SAC, Raffles University, y and causes the diseases anaemia.

Neemrana. Alwar. Raisthan ;g:giggl rig'rc;éztrlgzé V;/:Q ?\ezggiPeﬁciency of the Fe increases the
. . robability of children deathb
future global food security, nutrition p y y

. R infectious disease such as
o ) and environment sustainability. The : . :
vitamins and minerals and _ _. - ) . pneumonia, diarrhoea, malaria and
major limiting constraint in the

micronutrient makes the . . . . measles. The Fe deficiency and
. . productivity is micronutrient . : -
pulses importance in the world and anaemia also reduce learning ability

. . imbalance due to abiotic stress. . . .
our country India. The production . . N and are associated with increasing
o Micronutrient deficiencies document
and productivity of pulses are not

. . rate of morbidity. In pregnant
, ) the problem by causing Yyield . L
increasing as they are demanded . . ; women its deficiency adversely

: _ _Feduction and nutrient quality. The . .

cause of lower micronutrient. With . . L affect the mother and infgnwith
B~ detivity of mi o cultivated land is deficient in the Zn including risk of sepsis. maternal
petier prodctivity of micronutrient 90,y anq  Fe  (15%). The ng risx pSIS, T
in plant, the micronutrient is required mortality, perinatal mortality and

by h tor thei tion. Th micronutrient soil deficiency result low birth weidht
y umar.1 or e‘lr co'nsump lon. 1he;,, poor uptake of micronutrient leads ght.
lack of micronutrient in plant as well

_ - to grain deficient in necronutrient. Management of micronutri -
as soil causes malnutrition of . . . .
i . . The micronutrient deficiency and ent sin pulses
micronutrient in human . : . -
. . — hidden hunger is more recorded in Management of soil is one of
consumption. The zinc and iron _ . . : .
deficien e the maior ¢ cultivated land of rice and wheatthe easiest and simplest ways to
ici . . .
eticie .c.y are the major cass® compared to pulses. To access thmanage the micronutrient deficiency.
malnutrition. The pulses play e . o
T ) more nutrition in food and to cure There are mainly sbenvironmental
significant role in the proper . . L .

. i the micronutrient deficiencies amongfactor such as pH, CEC, moisture
functioning, metabolism, and . . . )
development of various plant artsthe people the bioavailability of content, organic matter, soil depth,

P o P p. nutrient in edible crop tissues is to besoil type, root characterization and
and functioning in the human being . . . . o
: . enhanced. interaction with nutrient availabity
as metabolic activity. S
. : affect  the availability and
_ Role of zinc (Zn) in human . o . .
Introduction mineralization of micronutrient. The
, L _ _ health .
Bio-fortification is defined gradual decrease in both totahd

_ . Zn interacts with large .
as the process of breedimutrients g _available Fe and Zn gradually
into food crops, provides

number of enzymes and protein in .
a y P decreased from top soil to the bottom
, . the body to perform structural,
comparatively cost effective
sustainable, and long term means

, . soil because the solubility and
functional and regulatory roles. The_~ . .. . .
of .. . availability of micronutrients are

. i _ deficiency of the Zn leads to the . . .
delivering more micronutrients. The . : . ._decreased if soil pH increases

. _ growth retardation, impaired brain . S
production and consumption of . mainly due to precipitation). The

. éievelopment and increases th
pulses have three objectives to en

hunger, achieve food security anq

he richness in protein,

Chance to make body susceptilbe pre.c |p|Fat|on can. be prevented by
. . maintain the soilpH 5.5 to 6.5.
nfectious  diseases such as
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Organic matter plays an importantedible parts of crops, through theConclusion

role in Cu management in soil. application of fertilizers to soil or Eradicating the  hidden
foliar. There are several factors likehunger of Zn and Fe in pulse is a
source of fertilizer, quantity of major objective for future. The
fertilizer and time and methods ofproper strategy should be applied to

The micronutrient enhance
by the involvement of sustainable

'”F’Iu ;[_ito supl>.plyt.thr<]a ofr?:e\l(nl\l/lc rrnat.:;er Inapplication regulate the nutrienteradicate the deficiency of these
Sofl fike application o » TESIAUC Gtake to theedible plant parts and micronutrient collaborating with

re3|stancez compost' gnd g€ t 6s bioavail abi Imartagemdnto oft Isal praperties) me
manure, biochar application, zero , .
management  of  micronutrient

tilage and bio inoculants. For To maximize the content of . . .

. . : . _ through sustainable inputs, fertilizer
example in  mungbean, themicronutrient like Fe and Zn in crop management (agronomic bio
application of micronutrient along can be enhanced by geneticfortification) and breeding strategies
with rhizobia isolates enhances themodification, conventional breeding, . : e '

. . _ As the aim of biefortification is to
root growth attributes due to theand marker assisted breeding and . . .
. . - - . Increase micronutrient concentration
greater nitrogenise activity and betteenhanced use of fertilizersThis in edible portion. The method should
assimilation of  macro and breeding strategy approache® be cost effective to reduce the
micronutrients. discovery of genetic variation micronutrient deficiencies from the
affecting heritable minerals

: . __rural people where the problem is
haracters, and to identify their peop A P .
8 . . : prevalent. The availability of nutrient
Stability under different soil and

. by increasing the mineral
temperature conditions. The most . : .
. .__concentration through manipulation
important role to use breeding

_ _ helps in biefortification.
management is to increase the

mineral content in the edible tissue YWY
without affecting the yield and other
quality character of a particular crop.

Nutrient  assimilation in
edible plant parts can be enhance
by adopting or modifying the
fertilizer of application methodology
viz; foliar, soil application, seed
coating, seed priming. The bio
fortification is the process by which
the miner& content increases in the
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UNKNOWN &

CH I FOOD CROP

Western Mexico. While, chia is now

& £ ? cultivating in several countries.
Pavithran P.* The word O6ChI
Ph.D. Scholar from Nahuatl- chian which implies
Department of Agronomy that oily. Salvia hispanicawhich
LAl ColiigELY) belongs to Lamiaceae is called Chia
Supriya C. and cultivated for seeds. There are
Assistant Prof. (Agronomy) two category of chia seed&. Black

anijT';‘j;'f;;edg‘;fr:g&';“,\rl‘; chia and White ChiaBlack chia
produces purple flowers with brown
seeds. While, white chia has flowers
and seeds are white in color.
hia is an annual plant andyowever, both seeds are differed in
currently perceived as thenyiritional composition.  Central
super food crop due to itSFgod  Technological — Research White Chia
nutritional composition. Chia was |nstitute (CFTRI), Mysore 3 fatty acid and also known as
domesticated for food in Mexico for jntroduced chia from Central vegetarian meat.
about 5500 years ago. It is native tzmerica for cultivation for the first

Mexico and Guatemala. Chia wasjme in India. Moreover, research Omega3  fatty  acid
the staple food crop of Southygrk was begun on chia seeds iffomprises  Docosohexaenoi@cid
America  during earlier  period. 2012 Andhra Pradesh and Karnatak§"d Eicosapentanoic acid.

However, it loses the importance ofyre the states in India where chia i&°c0Sohexaenoic acid aids normal
cultivation due to Spanish conqueslrowing. Eventually, it is cultivated Prain activities and later compound
and became an unknown crop. ltn some parts of Madhya PradeanVOlveS to protect against joint
again came into existence forgng whereas, now chia cultivation isProPlems and good for vision. In
cultivation after independence ofrgnorted in A:mseruva, and Siddhay@ddition, it also has antioxidants,

Mexico. Chia seed is an economicregions of Uttar Pradesh. vitamins and minerals particularly,
material which contains high etary calcium and magrssum.

fiber content, proteins, Nutritional composition and Antioxidants present in the seeds
carbohydrates, vitamins, mineralsUtilization of chia seeds restrict the activity of free radicals in
antioxidants and essential fatty acids Chia seeds are gainingthe human body to the level of 70

such as omega and omeg#® fatty attention due to its nutritional valueper cent.
acids. It met out the standards ofTable 1). Chia seeds have oil
Nutritional ~ Science  Researchcontent of 289 per cent by
Institute and proclaimed as healthyveight. It contains higher amount Taple 1. Nutrient content of chia seeds
food. Food and g Administration Of Ppoly unsaturated fatty acids g pariculars  Composition
in the United States recommendedPUFA). It includes omega fatty  Nq

chia seed as nutritional supplemen@cid (5864% of the total lipids)

The seeds of chia are utilized

< 0,

to dietic peoples. Chia is aand omeg® fatty acid, which are ; E:iarl;ohydrate‘ g?gé;
pseudocereal and was cultivated irpeneficial to the heart patients. It is : pias "0
some countriesviz. Western South considered as an alternative tc 3. Fats 5055%
America, South Western US andnonvegetarian sources for omega 4. Protein 1525%

5. Fiber 18-30%
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as topping in various food items.an altitude
Chia is reported with higher essentiarange from
fatty acids (PUFA) and fmnd 400 to 2500 m
superior over conventional edibleabove sea
oils. It helps to meet out the dailylevel.

fatty acid requirement of human byHowever, it

consuming 250 g per day. Chia can grow
seeds are employed to making gesuccessfully
and utilized as substitute for egg inwith an

cake preparation. Moreover, chiaaltitude of up
seeds canalso be used in breadto 975 m. Chia
making with permissible limit of 5 may cultivate
per cent. Oil obtained from chiain regions with

seeds are used in cosmetics industrylatitude
. L between 20° 55' N and 25° 05' Sgrowth. CHIAmpion W-83 and
Chia cultivation . . . . . .
Chia is a hardy plant with height of CHIAmpion B-1 are two white chia

Chia is a shortlay plant and up to 60 cm under favorablevarieties were released by CFTRI in

optimum temperature of 1B6 € G\ jiiong it requires well dired 2015.
favors for better crop growth. The

soil and also thrives well in light

minimum and maximum With this background, chia
. textured soil. Seeds are tiny and crop,

temperatures of chia plant at#& and duration |s 100150 days. Ideal crop has greater significance due to
36eC respectivel .. _Ch S ? Y ower its heglth benefits. In addition, chia

. . . ¥ owing perloo? under

time falls in the month of October in condition is after Jundulv or in " cultivation would be profitable to the
the northern  hemisphere dOctoberNovember y growers due to less maintenance. It
whereas, April in the southern can be grown successfully and
hemisphere. It is sensitive to frost Moreover, it requires less however, needs adequate research in

and cause poor establishment or cromputs and maintenance. Howeverthe aspects of crop management
failure at higher altitudes. It canapgication of primary nutrients under Indiarcondition.

cultivate in tropical and sutsopical (nitrogen, phosphorus and
regions and optimally establish withpotassium) promoted the crop
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HUMUNGOUS BENEF

All together with a
long history as food source,

& £ ’) mushrooms are important for theirmacromolecules. may be cpnsidered
healng capacities and properties infor pharmaceutical utilization and
Epallitrl iy - traditional medicine. It has reportedthese fungi may be classified as
Deptt. ofPlant Pathology . ) .
Annamalai University beneficial effects for health and healthy food.A. bisporusextract has
_ treatment of some diseases. ManP€€n shown to prevent cell
M. Ayyandurai nutraceutical properties are describe@roliferation in breast cancér. blaze
Deptt. ofPlant Pathology ) ) is an edible mushroom native to Brazil
AC&RI Madurai. TNAU in mushrooms, such as prevention ofS an €dible mushroom native 1o brazi

treatment of Parkinson, Alzheimer,@nd it has beeaultivated especially in
hypertersion, and high risk of stroke. JaP&. ' It _ is a very popular
They are also utilized to reduce the®? @ S di omycete know

eali ; ; mushroom, 0 and at |
considered as ingredient 01;Ilkellhood. of cancer. |nvaS|on. and 4 alobal oo o
metastasis due to antitumor attributesCOnsumed giobally as food or In tea

gourmet cuisine across the ) 0 act as  antibacterial due to its medicinal properties. Its fruit

globe; especially for their . odies  exhibit  antimutageni

: genic,

unique flavor and have been valued by“m””e system 'enhancer anognticarcino enic and
: . cholesterol lowering agents; g '

humankind as a culinary wonder.

More than 2,00 species of additionally, they are imgtant Immunostimulative  activities A.

- ources of bioactive compounds. subrubscensi s cal l ed the
mushrooms exist in nature, but around mushroomod for its a

25 are widely accepted as food and  The most cultivated mushroomis cultivated in the US and has been
few are commercially cultivated. worldwide is Agaricus bisporus incorrectly referred asA. blazei It
Mushrooms have been consumed sincgliowed by Lentinus  edodes produces various bioactive compounds
earliest  history;  ancient ~ Greekspleurotusspp., Flammulina velutipes that have potential to treat many
believed that mushrooms providedmushrooms could be an alternativegiseases and has been used as a
strength for warriors in battle, atde sgource  of new  antimicrobial medicinal food for the prevention of
Romans perceived dofpgodidsas mdinfye dedomignfbancer, diabetes, hyperlipidemia,
of the Gods. 0 Fonetaboed, iich ds tefpénes, stdrolifrteriosclerosis, and chronichepatitis.

ushrooms have been

Chinese  culture  has  treasureanthraquinones, benzoic acidThe antitumor activity has been found
mushrooms as a he gelivaties,farfd quinolonésNbut Alsolof Iﬁﬁi'd fractions, that is, ergosterol.
of Ilife. o0 They hayR prihénf Metafoies like xhlic t h e

human culture for thousands of yearscid, peptides, and proteindoreover, L€70ius - L. edodeso r fishidi
and have considerable interest in thediple  mushrooms  provide amMushroomo has been
most important civilizations in history npytritionally ~significant content of Years to mvestigate functional

because of their Sensoryvitamins (B, By, Biz, C, D, and E). properties and to isolate compounds
characteristics; they have been for pharmaceutical use; this is because
recognized for their attractive culinary/mportant mushrooms of its positive effects on human health.

attributes. Nowadays, mushrooms are'9a/7cus - A. bisporus, from the |t has been utilized to alleviate the
popular valuable foods because theﬁgaricusgenera, is the most cultivatedcommon cold for hundreds of years
are low in calories, carbohydrates, fatmushroom worldwideThis groupof and some scientific evidence has
and soiim: also, they are cholesterol €dible mushrooms is nowadays widelysupported tis belief.

free. Besides, mushrooms provideised and studied for its medicinal and _
important  nutrients, including therapeutic properties. A lectin frof Pleurotus - This genus, also known

selenium,  potassium, riboflavin, bisporus and a protein fromA. as oyster mushropms, has
niacin, vitamin D, proteins, and fiber. Polytricha have been found to be approximately .40 species (?” are
potent immune stimulants; thus, thes¢ommonly edible and available).
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These species have been used asmiobligate biotrophic plant way as other edible mushrooms have
medicinal mushrooms for long time pathogenic fungi that infects only been suggesteduitlacoche contains
since they contain several compoundsnaize and its progenitor plant teosintealmost all essential amino acids, lysine
with  important plarmacological/ (Zea mayk It is a heterthallic fungus (6.3/7.3 g/100 g protein) beingne of
nutraceutical properties. Some of thesavith a  dimorphic life  cycle, the most abundant.

substances are lectins withsaprophytic and a parasitic phase; in

immunomodulatory, antiprefierative, nature, the pathogenic and sexuaPther important mushrooms

and antitumor activities; phenolic development isinseparable. On the Some other species of
compounds with anixidant other hand,U. maydisis responsible mushrooms are also ed#bhnd possess
activities;  and  polysaccharidesfor the corn smut, characterized by théealth benefits. Trametes versicolor,
(polysacchargeptides and formation of galls or tumorsnainly in ~ Grifola frondosa,Cordyceps militaris,
polysaccharide proteins) with ears. These ear galls have been used @ordyceps sinensis, Antrodia
immunoenhancing and anticancerfood in Mexico since pr€olumbian cinnanomea,  Panellus  serotinus
activities. times. Cuitlacoche ohuitlacocheis (Mukitake), Auricularia, Flammulina

- g Th N N the Aztec name given to the young,VE|Utipesal’e medicinal importance.
anoadermea - N nmus rflgsﬂy',nandoedible galls. In Mexico, it

| e I
immortality, o c¢ommaRdh Yaqidhfphtbd aftiany o corveche  Miars has

i i ishi several beneficial effects and it is used
L_ mdg'f'hl O|r Rg:f'hl' nas begn 'usedtmhundreds of tonsfdresh, prepared, or for multiple medicinal purposes. It acts
.ra o h Ihlnesed Ime |C|pe foprocessed huitlacoche ~ are  sold as an antitumor antiproliférative
Improve health and longevity for annually. Nowadays, it is a culinary ' '

i . . ; antimetastatic, insecticidal, and
thousands of years, as well as in th%iellght for international chefs and has

i . “antibacterial compound. More than 21
Lreatment. th neur:asthenla(,jbeen accepted as a food delicacy in P
ypgrtensmn, e.patc.)pat Y, aNCeveral countries and introduced into
carcinoma. In Asia, it has been

dministered f i rreat countless worldwide markets in_
administered for centuries as treatment | i jice JaparChina, and some

for cancer; it ?Xhlblts aptlcgncer effectmc the European Community, as
alone or in combination with

h h q dioth France, Spain, and Germanyhe
chemotherapy —an ré 'C_)F €1aPY-nutritional value of this mushroom has
Ganoderma decreases viability of

) Igreat importance for human diet. The C(ORDYCEPSMILITARIS
human cancer cells, induces cel

T ) ) protein content ofuitlacochevaries . -
apoptosis, inhibits cellproliferation, clinically approved beneficial effects

h ity of | ' from 9.7 to 16.4% (wet basis) and it iSfor humanhealth have ®en found in
suppresses the motility ot INVasVe giijar or sometimes superior to other,

breast and prostate cancer cells, andy.\o  1ushrooms  and definitelythis mushroom.

prevents the onset of various types Oguperior to the maize protein content

cancer. Modern pharmacological an 10%). Thereforehuitlacochemay be
clinical trials have demonstrated thatp ;

this fungus shows a significant effect
on the preventin and treatment of
various diseases, especially cance
including immunomodulation,
induction of cytokine production,
antiallergic, antiradiation, antitumor, '
antrinflammatory, antiparasitic, and ™ —.,
antioxidant effects, as well as benefit other hand, it has been reported as
for the cardiovasdar, respiratory, S : organ protector, as well as with a
endocrine, and metabolic system. Huitlacoche can be an excellent Protective effect for heart, liver, and

. . source of carbohydrates, proteins,  Kidney diseases.
Huiacoche - U. maydisbelongs to fats, vitamins and minerals. @howo

the Ustilaginales order that includes couresyorcmmyn Bl

Cordyceps sinensigontains
. . substances called cordycepin,
oposed as an alternative protein . . . .
cordycepic acid, with therapeutic
applications like the effects of
increased oxygen utilization, ATP
production, and stabilization of blood
sugar metabolism. Besides, it has
antibacterial function, reduces asthma,

and lowers blood pressure. On the

source for vegetarian dieits the same
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GUAVA GHEESE 2

A NUTRITIONALLY E
PROCESSED PRC e an

highly profitable

crops is guava. It is a crucial demand
iti for processed food goods. In order to

Monika Yadav* element of the human nutritional p ot ooy g e

Ph.D. Scholar, Horticulture system. Ascorbic acid (260 mg/looen.s.ure al prodecs receive fair
College of AgricultureBawal, g), pectin (0.52 to 2.0%), phosphorud®/¢ing and that customers have the
CCSHAU Hisar (23 27 mg/100 g), and calcium (14 chance to enjoy guava flavor in food

Dr. Mukesh Kumar 30 mg/100 g) are all abundant inlt€ms, It Is vital  to chus more
Assistant Prof. (Horticulture) guava fruit. Vitamins including &ttention on the processing of guava

Coll f Agriculture, Bawal, . . . S i

0 99% Ocs ﬁ:BUHiU;:r 2ve niacin, pantothenic acid, thiamin, fruits as well as the manufacture of

riboflavin, and vitamin A are also duality goods. The manufacture of

present in the fresh guava fruitJ@m je!ly, pulp, puree, toffee,
Guava fruits that are still immature €ather, juice, infant meals, beverage

he Guava or Psidium d wi
guajava L., is a significant '€ used to treat blood pressurePases, syrup, and wine now uses
cardiovascular illness, diarrhea, uava varietals. Guava pulp is also

global fruit. It has been - _ d ke ch in additi
grown in India from the early 17th dysentery, and gasenteritis. India used to make cheese, in addition o
Jas been a significant producer ofh€ aforementioned — goods. The

century and over time developed int i ities i consumption of traditional jam, jelly
a crop with significant economic horticulture commodities in recent ' )

value. Practically all of the states inY€&'s, producing 50 million tonnesPaste, and puree is changing due to
the nation grow guava, which©f fruits annually; nevertheless, tscontemporary goods in terms  of
outperforms most other fruit crops ~ 2Pility to export is constrained by customer taste. Fruit cheese and
yield, hardiness, and adaptability."adequate  postarvest ~manage cheesdlkelprodu;ts Trte) Ibecolr(n ng
Guava is the tropical equivalent of &Nt processing, and ugétion more popular on the global market.

the common man's apple. With littiet€chnologies. Seasonal gluts oCCUBeparation of guava cheese

maintenance, this tree produces affther frequently. The  farmers _ _ _
excellent harvest. Every year jtprovide throwaway rates for their 1) Sorting of fruits- Each variety's

produces an abundance of fruit andruit products. Because fruits are well-ripened, healthy, and fresh
generates substantial profits withPerishable, especially in tropical —guava fruits were chosen. Fruits
littl e effort. All throughout the year, climates, it is exceedingly difficult to  that were overripe, under ripe, or
there are fresh guava fruits for sale irstore them for prolonged periods of  rotten were thrown away.

time. Typically, 2025% of fruits are

the market. Fruit harvests grown™"'" 2) Washing of fruits- Before
throughout the winter months have€ntirely harmed and rotten before processing, the fruits  were
superior quality than those growntN€y reach customers. A - very
during the rainy season. Depending/€nuiné method of increasing the get rid of any dust or oém
on the type, ripe fruits from a winter Value of fruit harvests is through unwanted foreign objects that had

harvest can be kept for up to 6 to 9Pr0cessing, which results in food 4004 1 the fruit's surface.

days under ambient circumstance§tems that create additional sources
but mature fruits from a rainy crop©f revenue and  enigyment. 3) Cutting of fruits - For each

can be kept for up to 2 to 4 days.ProceSSing rids the product of treatment, freshly washed fruits
Hisar Surkha. Hisar Safeda. and Undesirable components and changes were sliced into slices with a

it into a more usable form, extending thickness of about 1 c¢cm using a
stainless steel knife.

carefully cleaned in tap water to

Lucknow-49 are the principal guava

cultivars planted in Haryana. One ofits shelf life relative to fresh goods.
the most beadtil, nutritiously In the nation, there is a huge surge in
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4) Boiling of fruit slices- Fruit Material required for guava cheese: coated in butter antheasured 20

slices fo each treatment were

cm by 20 cm. Each plate was

_ S. : : :
repeatedly cooked in water until NEWEERLE TR Quantity evenly covered with a layer of
the time came when every slice;  pyp of fresh guava 1kg guava cheese that was one
was entirely soft. After that, the centimeter thick, which was then,

. . Sugar 1.25kg . -
fruit slices from each variety that given three hours to solidify.
had been cooked were allowed to3 ~ Butter —
cool naturally. 4 Citric Acid 2gm  Future thrust
5  Salt 5gm About 20 25% of fruits are

5) Mashing and sieving of fruit
slices - To make sieving quick
and simple, the delicate fruit

pieces were carefully mashed by~ citric acid- Fruit pieces were

hand. Slices weremashed, and
pulps were then utilized for
sieving.

Times of Aaqriculture

A Resonancein Agriculture

entirely ruined and destroyed before
- they reach customers as a result of
6) Addition of sugar, butter and inadequate  postarvest manage

' ment, processing, and usage
properly mashed and sievedigchnologies. Therefore, it s

before the necessary amount Ofgsential to pay attention to the
sugar, butter, and citric acid werepqcessing of guava fruits in order to
added to make cheese. ensure that producers receive fair

7) Determination of end pointfor ~compensation and that custase
cheese preparation After adding may enjoy guava in the form of
sugar, butter and citric acid to theculinary items. It has been noted that
fruit pulp in accordance with current goods like fruit cheese are
treatments, the mixture of pulpinfluencing how consumers feel
was left to cook in a metallic pan about eating traditional jam, jelly,
while being constantly stirred paste, and puree. Glass and plastic
until the mixture had thickened containers can be used to monitor
enough and had begum tpull changesn the primary ingredients of
away from the edges of the panguava cheese. When stored in a glass
Once the cheese had reached thgentainer for the whole of the
stage, the pan was taken off thestorage period, the guava cheese
heat. received a better rating for

acceptance without the addition of

8) Setting of guava cheeseAfter any additives.

being taken from the stove, the
cooked guava cheese was spread
out onto a plate that had been Fkk
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MULTIPLE BENEFI

COGONUT WATER

How does
work?

coconut water

& £ 7

Twinkle*
Santosh Kumari
Deptt. of Family Resource
Management
I.C. College of Home Science,
CCSHAU, Hisar, Haryana

More than 95 percent of
coconut water is water. Coconut
water is a rich source of carbohydrates
and nutrient like sodium, potassium
and magnesium. Because of suc'ate.
electrolyte composition, there is a loiDrinking some coconut water before
of interest in using coconut water tc90ing to bedight stress and calm
treat and prevent dehydration relate Our mind. Moreover, sipping coconut
to exercée and diarrhedt is packed water at bedtime may help in

in  popularity, coonut with  essential  nutrients  like flushing out aI.I the toxin§ from the
water has been consumecmanganese, potassium, Vitamin cbody andcleaning your urinary tract,
for centuries in all tropical regions Calcium and dietary fibers that makethus preventing kidney problems.

throughout the globe. In traditional it @ réfreshing and healthy drink.

espite its recent explosion

Best time to drink coconut

It is also used to treat high blood

Ayurvedic medicine, it is believed to i water
improve digestion, urination, andPréssure  and  fo improve good to drink fresh coconut
even semen production. It has als SPOrtsmamerformance.  Coconut \\ior anvtime of the day. But

traditionally been used to given a<Watér contains lauric acid, which
ceremonif gifts throughout the boosts our immunity and kiektarts

sipping it at the right time may
surely double the health benefits that

tropics. It has many health benefitsMetabolism. It also helps pregnant, . .an derive. The besie to drink

A

al so. Now a S
become a very trendy beveragconstipation. It
because of its taste and sever:.'€lieving moring
important nutrients present in it. "éartbum, which are  common
Coconut water is refreshing and alsSYmMPtoms  of - pregnant ladies.
happens to be good forlalt is the Coconut water contains natural
clear liquid found inside immature =" : _
coconuts. It is one of the best Miracle drink.Coconut wateis low
powerfulnatural sports drinkor an
instant boost of energy and tc~ -7
combat summer heaAs the coconut Maintaining the electrolyte balance
fruit matures, the coconut water isin Pody and thus, keeps our blooc
replaced by coconut meat. iy bl
known as green coconut water as i+ digestion. Drinking coconut water
immature coconuts are green in colo/@Cts as a digestive as it is low ir
Coconut milk is produced from an calories and easy on the stomach.
emusion of the grated coconut meat o "€lPS  in - proper  digestion  and
a mature coconutCoconut milk is Preventsloating after meals.

.ma.de from the water and the flest Coconut
inside of a mature coConut. | easant
Coconut water is the clear liquid psychological —effect
inside of green coconuts.

also helps

coconut water before meal helps ir

has sweet and
fragraan:
that helps

reducing anxiety and slows heart

(“;9- N |
[ ) Times of Agriculture
b
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sickness and 1

enzymes and minerals that make it a

in calories alsoRegular drinking of 3

It is algPressure in control and improves 4

ol

day 6 Wwomen to fight dehydration ar_]d|coconut water to reap the maximum
N benefits are:
. Drink it early morning on an

empty stomach

2. Before workout for hydrating

body and boosting energy after
a workout for replenishing the
lost electrolytes

. Pre and post meals drinking of

coconut water before a meal
prevents overeating and
constipation.

. Drinking of coconut watebefore

going to bedhelp in flushing out
all the toxins and thus preventing
urinary infections

. It is a great hangover cuas it

preventsheadache and a nauseous
feeling next morning andestores

the lost electrolytes due to ph ¢
dehydration.

*kkkk
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https://food.ndtv.com/health/water-versus-sports-drinks-what-young-athletes-and-fitness-lovers-should-drink-1682373

HEMORRHAGIG BAGTERIAL SEPT’IGEMIIL
COLUMNARIS DISEASE, ERYTHRODERMATITIS
AND INDIAN MAJOR GARP ILLNESS o soromaiics of o e

_ _ affected fishes (stress,
diseases. When a fish’'s  mainytrition, factors that ca

7 immune system is weak or they are  -5,se and handling abrasions).
& £ ¢ under constant stress due t0 POOFeneral principles to avoid
Himanshu Singh* wate'r quality, overcrowdmy  jiseases
Mayank Bhushan Singh unsuitable  foods,  or  other g Reliable husbandry techniques
ANDUAT, Kumarganj, environmental problems, they areg Eresh nutrition
Ayodhya (U.P.) more likely to get sick. Treatments g Freshwater

will only have a temporary impact if
these problems are not addressed. ;. Carp Erythrodermatitis

he majority of diseases that Fishes health problems B _ .
affect Indian major carp can Health issues with freshwater ~ This is an ulcerative skin
be prevented by keeping afish are typically brought on by condition that is brought on by the

healthy habitat by routinely cleaningdifferent bacterial, fungal, protozoan,A€romonas. Salmonicidiaacterium.

their surrounds and administeringd’ parasitic illnesses. Fish healthFurunculosisin salmonids is thought
appropriate medications. We havessues can be caused by a variety dP be caused by Aeromonas
briefly discussed common disease&xternal events. A wide range ofSalmonicida On the skin and fins,
in this post, along with their ilnesses and parasites can harR€Morrhagic — ulcerative — sores
preventative and treatment optionscarps when they are under Stresgevgloped, but mortality is ot
This will assist Indian fish farmers in especially due to the unfavourableP@rticularly — noteworthy. ~ The.
raising healthy, diseadeee fish and envirorment  and  inadequate Medication is given by combining it
ensuring a high level of productionnourishment. Poisoning by ammoniaWith feed. To treat this condith, a
all year long. These bacteria In your fish tank, high levels of variety of sulphonamide medlcatl.ons
Aeromonas, Vibrio, Edwardsiella, ammonia can accumulate.ar€ employed. Sulfamo.raz-lne,
Pseudomonas and Flavobacterium Columnaris, a typical bacterial sulfaguandlr?e, sulfgdlazme,
spp.:are rsponsible for the majority infection, appears as melike sores sulfamethazine, and sulfisoxazole
of aquatic bacterial illnesses.On your fishTattered tail and fins. @€ the names of these drugshe
Methods for diagnosing the mainSkin lesions. Skin and mouth haveMOSt significant  antibiotic s
diseases that affect cultivated fishfuzzy patches. Flavobacterium, derramycin, —which — has —been
crustaceans, and molluscan specieype of bacteria. Fins and skin have® uccessfully administered
have made fantastic strides. ThesBUmpy growths. Carp Flu Fins angiNtraperitoneally at a dose of 25
have repeatedly been shown to b&kin with white "pimples. Fish, eggs, MI/kg body weight or as a feed
facultative ilinesses wh the capacity and uneaten food have "hair" tha2dditive at a rate of-g g/100 kg fish
to have devastating effects onfesembles cotton. Higher gill P day for 710 days.

populations of animals under othermovement. White spots on the body, o \umnaris disease
circumstances marginal physical orand fins. Goldespots on the skin. The primary symptom of
chemical conditions; overcrowding.General this illness is the development of
Fish health issues can be caused by a_ . lesions, which typically arise on the
variety of external events. Infections It can be described that mosth€@d, back, andilts. The causal
may oceur as a result ofeehents . .o yisease outbreaks result fronfgent of this disease is Flebacter
such a lack of oxygen, chemicaly, . ,mhined factors, they are columnaris. it gills  are

causes of the

poisoning, and  physical or compromised, then chances of
physiological abnormalitiesFresh @ The appearance of diseasenortality are very high. This illness

water fish can contract a variety of  organisms.
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is frequently linked to environmental chalenging. Infected fish can be occurrence of those diseases, we
stress, particularly a sharp rise intreated with oxytetracycline. Forneed be concerned about various

water temperature. Although highlyvaluable fish, intraperitoneal water  quality = measures and
challenging to treat, the following injection with antibiotics like environmental conditions. The most
methods have been proposed. Kanamycin is performed. popular treatment for bacterial fish
@ 500 ppm copper sulphate _ diseases is antibiotics. Some herbs
o . Conclusion
dipping for 22 minutes. can also enhance leukocyte and
. : The most frequent . o
@ 5-10 ppmadding chloromycetin _ o _ _ bacterioltic activity, two non
. occurrence in all living things is the o . .
to the water in tanks or ponds. specific immune functions.

development of diseases. Fish haveg | ith . il
3. Hemorrhagic septicemia variety of ailments because they are quaculture without disease will not
nly guarantee the fish's health and

Pseudomonas fluorescers the excellent hosts for parasites and. : -
. . . . cleanliness but also boost the fish
primary cause of this bacterialpathogens. Pathogens which are . :
) . . ) N ) producers' economies.
iliness. Bighead and silver carp argesponsible for fish infections are

particularly prone to this illness. mainly virus, bacterium, fungus,
Severe anaemia and high mortalityprotozoa, moulds etc. As we all
are reported after haemorrhages dtnow, prevention is preferable to
the skin, fins, buccal cavity, andtreatment. In orderto prevent the
internal organs. Treatment is very

*k%k *
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SE 0 F M I c R u n LG"E growth rateand are stable in culture
to possible variation in temperature,

FOR AN ECO-FRIENDLY AQUACULTURE ECOSYSTEM ectimated that ccmenty 30 per cont

of the world algal production is used

as : _
a feed, microalge helps to regulatd®’ animal feed and the use in
&£ o) the quality of water in aquacultureaquaculture is mainly fdarval fish,
, - and purifies it, the cells of molluscs and crustaceans.
Diksha Arya* microalgae absorbs nutrients likenicroalgae  assisted aquacul -
Ph.D. Scholar nittogen and phosphorus whichiy e
L e res T ALl improvesthe water quality. The basi h  of
Head of the Department € Dbasic approach o
Deptt. of Aquaculture _ Microalgae in aquaculture is to
College of Fisheries What are microalgae? convert the organics present in the

GBPUAT, Pantnagar Microalgaeor microphytes eutrophic effluents into biomass by

are known as the .mlcroscopa.igae_ the growth of microalgae and use the
and are abundant in nature with h'grbalue added biomass as a feed in

nuFrltlonaI valug. They are the aguaculture. The microalgae system
t is believed that microalgaeun'ce"mar species which can be,

o ) ) ~increases the carbon dide fixation
have great importance in thefounOI |nd|V|du§IIy, n chalr?s O 1N \which promotes the release of
aquatic  ecosystem  for g groups. It estimated that in gIF’baloxygen, acting like a bigoump

sustainable aquaculture. The Ceugnarket theannual world production

¢ i : bind s b which helps to create a good
present in microalgae are rich inC! microalgae byndustry Is between environmental surrounding for the
proteins, essential amino acids an

&0,000 and 20,000 tons. It representgquaﬂc organisms.
polyunsaturated fatty acids which®"e ©f the

richest sources of
requlates the growth of aquaticb'oaCt'Ve compoundsSome of the The specific scheme of
organisms. It can be used for fish in

microalgae are rich in antioxidantsmicroalgaeassisted aquaculture:
the form basic feed. and as theand are nowoxic therefore has a 1. The microalgae introduced into a
aquaculture industry is growing at gmedicinal importance for human and  fish pond or tank, will enhance

rapid rate so does the demand fofimals. The most frequentysed  the capacity of seipurification of
aquafeed is increasing, therefordMicroalgae genus in aquaculture are the water system, in which the
microalgae can be used inChlorella, Tetraselmis, n"_ncroa.llgae act like a bipump by
replacement of the fish meal andScenedesmus, Pavlova, dlgest.lng the .waste pro_duced by
plant derived feed whichwill be Phaeodactylum, Chaetoceros, aquatic organism to maintaihe
viable for the ecosystem as well ad\annochloropsis, Skeletonema and level of dissolved oxygen in the
economical. Apart from being used I Nalassiosira. They have rapid water system.

2. The  microalgae  cultivation
system is established in the water
body to assimilate nutrients in
aquaculture effluent.

3. Third, harvesting technology,
which is considered suitable for
the aquaculture system, is
employed to obtain the
microalgae biomass in an
environmentally friendly and
costsaving way.

4. The harvested fresh biomass is
used as an improved and
beneficial feedfor aquaculture to

; ; - ; October, 2022/Page |90
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Aquaculture system

NUTRITIONAL ROLE

N\ . ) /,‘ \\ / \\\, ,;
o " _ -

Applications . @. % %
@ Biopump Microalage Q . Q. -4 '
@ Water quality regulation : .: "
@ As an immunostimulant '
@ Aquafeed
reduce the fish rearing cost andgalbang etc. are rich in Conclusion
the treated effluent is recycled ineicosapentaenoic acid(EPA) or The feed made from microalgae
the system. docosahexaenoic acid (DHA), sofor the fish has high potentials to

they are given to theearly replace fish and soybean meal and
developmental stages of molluscsdevelop a sustainable agquidture
The demand for Global Tetraosletljmls sppa, . Thlal.?ssm&raecosystte(rjnBased ﬁn the mlcrgalga:ci
microalgae is estimated to read,Pseu”o onfana,dan . .ca.cc:I rzrz:sethéasst;se aquf';:jcucI E[Jrethmany enletzls
US$3.4 billion by 2020 and is usually preferred and provided to as been provided to the aquaculture

expected to grow by 4.3% over thecrustaceans. system like |t.can convert wastes to
valueadded biomass as aquaculture

next seven year{Globenewswire, Microalgae as an immunosti feed, reduce water deterioration and
2021) Microalgae has the right mulant or antioxidants also,reduces the energy commtion
proportion of protein, lipid and The  bioactive substancefor aeration. They can also use in
carbohydrate as compared to otheresent in microalgae said to haVefhe form of IIDrebic))/tics and Probiotics
alternative ingredients like bacterianatural antibacterial activity, which nd makes the oraanism disease
and yeast, hence is very beneficiaprevents an organism from attack of:‘e istant. Sl microil seassisted
for the fish health. The protein pathogenic bacteria and kills it. It iSaSchult.ure has sorge Ssrosblems
content in dry microalgae biomassalso reported that SOmere?lated with the bioma ath level
ranges between 26.5% and 53.3%olysaccharides  in miCroalgaeeconomic feasibilit asnzsthe I);ck of,
and compared with the soybearenhances phagocytic capacityf knowledge on eco)r/{omic assessment
protein Microalgae protein has macrophages and the ene, Iifeg ovcle analvsis.  which
much higher productivity, making it expression level of prmflammatory obstruct itsy industrizliza’tion or
a viable protein source for cytokines which directly activates commercialization in a reatorld

aquacultureThe size and structural the natural immune response in the ication. But by Solvi I th
function of microalgae differs with organisms Examples of som application. But by solving all the

i . . . . 7 problems, microalgae will play a
the digestive function of aquatic commonly used microalgae SpeC'e%)nore vital role ingaquacuItSreyfor
animals. Therefore different type ofwhich found very beneficial for the : :

. : . : _ sustainable develomnt in the
feeding microalge is required for growth and immune systemf the

different aquatic organisms  ataquatic organisms fuure and will become very

a'® heneficial for the farmers too
different  growth  stages.  For Haematococcus pluvialis, '

example, certain microalgae like Arthrospira platensis  (Spirulina),
Chaetoceros calcitrans, IsochrysisChlorella spp, etc.

Microalgae as feed for the
aquaculture industry

*k*k
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TRANSGENIC TECH s
A CONTEMPORARY FISH PRODUCING TE 4y v o wacren i &

short amount of time. The cell

membrane is punctured by a series
of brief electric pulses during

electroporation, allowing  the

trangiene to enter the cytoplasm
and then be transported by the
cellular machinery to the nucleus.
Electroporation has taken over as
the preferred method for gene
transfer in fish systems in many
labs due to its effectiveness,
rapidity, and simplicity.

& £ 7

Ashish Shivji Bhuva
College of Agriculture
Anand Agricultural University
Jabugam(Gujarathdia

ince the first transgenic fis
were made in China in 1985
numerous transgenic fish ha
been created utilising a range
transgenes, techniques, and spec
Early research centred on produci
novel fish strains with commercially
desirable traits and advancing
transgenic technology, with an

emphasis on enhancing  growthyqhnds in the production of

Transgenic organisms are thos i~ f _ _

yvhose genomes have sassfully ‘?ransgeglgvllsrzl significant actions iﬂtot t?ﬁ nu[;:II\T:s.. vaats ddls.c?vert(;d
!ncorporatepl a jtransgene that wag ¢ routinely conducted in order to ? I © ff I,?f.ecg IEO f'i
|ntroduceq |ntent|o_na||y. As of 2013, produce the desired transgenic fishzy op.aim Ot d?rtl |steh f.zeh fa fis
over 50 fish species had undergon@, cceptable fish species must firsr(,jlg(‘é:S n egrahe Olln; de 'S gtjenot:]e
genetic mod.n‘lcatlon. The majority po chosen based on the purpose %n" was han tg Iown . 0 ) he
of the aIter.atlons have been made e research and the assibility of o 0W|nf9 general IOHS-fn Zzebra |'IS ,
food species such Common Carpye fishnolding facility. Making a o oo oy O 95m e
Tilapia —and  Atlantic  salmon gpecific gene construct is the next[;aNrEmISSIOn r:)go/a microinjecte
(Cyprinus  carpio).  There — aré g,00  An important gene product is maly reach 7.

numerous  fish  species  beiNgencoded by a structural gene in thévlethod of retroviral
examined for gene transfer

_ o ‘?ene construct. Third, for the infection
experiments, and they can be dividedransgene  to  be  permanently Retroviruses have reportedly

into two categories: Model fish for i, horated into the DNA of eachbeen utilised successfully to transfer
fundamental research andgg| the gene construct needs to bgenes to fish.

aquaculture animals. The mMost i . :
: ) jected into developing embryos: .
popular fish for eating are ChannelFourth, a screening process f TS TS

I
Catfish (ctalyrus punctatul Tilapia identifying transgenic people must 1)
(Oreochromisspp.), SalmonJalmo e implemented because not 4l 8%35

spp.), and Medakel(yzias latipel  instances of gene transfer afe )
whereas  Goldfish  Garassius S = S~

Microinj ection method

The microinjection procedure has
been used to produce transgenic
fish successfully because it is
Fig 1 (b). Transgenic GreeriTetra Fish  gtrajghtforward and repeatable. The
most popular method of fish gene
transfer, microinjection  enables
delivery of the transgene directly

Microinjection

_ —> successful. s Oritsrining
auratug and Zebra fish Qanio = cmm‘—l—'

rerio) are used for fundamental Electroporation method 1 cT—— —
research. The most effective methoc\/ Pt SO

of gene transfer in fish has begn
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Advantages of transgenic 1 Improving fish characteristics that According to the Food and Drug
fish are available for purchase. Administration (FDA), only sterile

The development of humanq Making proteins that are crucial GM fish might be used in ocean
therapeutics, experimental models to biomedicine in them as enclosures.
for biological research, environm bioreactors.
ental monitorig, ornamental fish, § Using them as indicators for
and aquaculture are just a few of the ' _ o _
uses ?or transgenicjfish that havey é?;;i::lgnaits:ov\gs,g models of adoption of tran;gemc fish wil
been developed. Reduced feed waste onrmammalian animals depend on the ability t.o successfully
and effluent from fish farms are two i i - demonstrate a potentlal absenof

' Studying functional genomics.  gnyironmental risk, food safety,

examples of how transgenic fish's . .
improved feed conversion efficiency Environmental impact of  Suitable  government  regulation,
labeling public education, and the

has led to economicnd possibly transgenic fish e
environmental advantagetn order Concerns regarding ~the development of transgenic fish
sgenetic  sterilisation.  Transgenic

to better understand the geneticPossible effects of GM organism _ _ _
physiological, and ecological effects€scaping from aquacu“uretechnology is rapidly evolving. To

of growth promotion, transgenic Operations hee been raised by achieve  widespread  consumer
strains serve as crucial modelseveral scientists and enVironmenta?CC_eptance of tranSgerf!Sh from an
systems. Growth of transgenic tilapiaOrganisations.  Scientists angenvironmental perspective, as well as
is significantly faster than that of opponents of GM fish are concerned™ aybe i reference to how “organic
nontransgenic tilapia without extra that undesirable genes would sprea# transgenic fish is, appropriate,
copies of the trout growth hormoneby interbreeding  with  wild well-executed public education may
gene. Researchers have employeBopulations of the same speciesl?e necessary. Future research should
transgenic fish to study how gened/ild fish may be put in danger dueconcentrate on DNA sequences from
are regulated during developmentto increased competition or predationfiSh rather than mammates increase
increase cold tolerance, hasterffom escaping transgenic fish. TheP ublic -~ acceptance ~and  prevent

growth, and enhance feed utilisation.size of the natural population, theS€duUences of bacterial or viral origin.

number of escaped fish and thei©On the other hand, consumers and
Applications of Transgenic Fish genetic strain, as well as regionapnvwonmentallsts are concerned

Technology in Research TransgeniGyironmental factors. would all @0out its safety.
fish are used in research coveringave a role in determining the

1 . .. *kkk
five broad areas: outcomes of such cgpetition.

Conclusion
The future success and
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STATISTICAL ME]
FOR HANDLING
MISSING DA

missing. The reason might be a
human error like the librarian forgot

Reasons for data missing to type in the values. So, the missing
f) from the dataset values of overdue books are tno
& £ . There may be a number ofrelated to any other variable/data in
Jhade Suni reasons for some values in the datthe system.
ade suni to be missing. For instance, the
Research Scholar .
Dept. of Farm Engineering responder may not answer becausMissing at Random (MA_R )
IAS, BHU, Varanasi (U.P.) the question is sensitive, or the Missing values in this case

respondent may not answer becausOnly occur in subsamples of the data,

they do not know the answer.are dependent entirely on the
he values oinformation that Inadequate maintenance could leaObserved data, and show some sort
are missing from some to distorted historical data. HumanOf pattern.  For example, if you
variables in the provided error could result in a failure to Check the survegata, you may find

dataset are referred to asrecord the values. that all the people have answered
missing data. Incomplete data (or o their o6Gendero but
missing data is  frequently Types of missing value aremostlymissing for people who .
encountered in many disciplines an Formally the missing values h a v e answered t hei
are categorized as follows inFigl. f emal e 6 . (The rea:

is quite common in many relfe o .
datasets. Understanding missing ~ majority Of. women dont want 1o
values is necessary for efficient data E reveal their age.) The statistical

management. The researcher may analysis in this case can produce
wind up inferring  incorrect bias. The only way to estimate the

conclusions about the data if the parameters realistically is to model

missing values are not handlec the missing data.
correctly, which reduces statistical MSSINY Comple tely at

power and the model's accuracy@ndom (MCAR) Missing — Not at  Random
Lost data can cause bids the In this case, missing values(MNAR) . .
estimation of parameters. The@r® completely independent of othe The missing data might be

data. There is no pattern. Theclassified as MNAR if it does not fit
missingdata may be the result ofinto the MCAR or MAR categories.
with missing data. Irthis article, we uman error, equipment or systenMissing values - depend on the
discussed the problems and types (failure, sample loss, or unsatisfactonunobserved data. It might occur as a
missing data, along with the technicalities during the recording offésult of a particular group of
techniques for handling missing dat:the values. Foexample, suppose in PErsons failing to respond to some

with examples.

statistical field has shown a grea
deal of interest in statistical analysis

a library there are some overdu¢Survey questions. For example,
books. Some values of overduePeople with less income may refuse
books in the computer system ar0 share that information in a survey.

VV.“"‘ N\ ; . October, 2022/Page 94
f( B2 Times of Agqriculture

-y A Resonancein Agriculture

timesofagriculture.in




Dealing with  missing data Imputing the  missing value 6) Regression imputation substitutes
Analyze each column with Imputation is used to replace the a missing value that is predicted

missing  values carefully to data f they are not MCAR. The  from other variables.

understand the reasons behind tFrmissing values can be replaced in 7) Multiple imputations are a

missing values as it is crucial to findvariety differentways. prediction of the missing data
out the strategy for handling thel) Simple imputation method, an using the existing data from other
missing values. educated guess about the missin  variables.

value, then you can 8) Maximum likelihood method is

There are 3 primary ways of replace it with some  estimated by using the conditional

handling missing values categorized

follows: arbitrary value. distribution of the other variables
as foflows. 2) Mean for the fill missing data.
Conclusion

Handling
missing values is one of
the challenges of data

analysis. Missing data

: Deletlng th
Use mathamatical otin >
loglaal reanmatial 0 mputing the missing  Modetbased reduces the statistical power.
Undersanding different

categories of missing data helps
in making decisions on
1) Maximum Likelihoo% how to handle it. In this

1) Mean and Medain
2) Regression impuations
3) Hot and Cold impuation

1) List wise deletion
2) pair wise deletion " 2) Bayesian methods  article, we looked at the
various types of missing
data and how to handle
them. The most efficient way to
imputation is the most common deal with missing data is to collect as
method for missing values. The much of t as possible throughout the
used when dealing with large  mean won't be suitable if there ar1€S/9n Or data collecting stages of
amounts of data. The missing valuc 4 jiers. the research study. Modern and
may be deleted if it is of type 3) Replacing with Median traditional approaches are best used
MCAR. In that listwise deletion, imputation is used in the case ofWlth large samples. In general,
you delete any rowwith one (or), outliers present in data. Multiple imputation is often a good
more missing values that are preselsy substitutingmode, it is used in method when analyzing data sets that

in the data set. In pawise deletion, the case of categorical features. contain missing alta.

data is only deleted if there |55) Using the previous value as &

missing data for the variables = gpjacementt is mostly used in Yvyy
involved in a specific analysis. time series data.

Fig. 2. The main techniques for dealing with missing data

Deleting the missing value
This technique is frequently
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stamens describes the pin type while
short styles @md long stamens
describe the thrum flowers. This type
of situation is termed as distyly.
These both pin and thrum flowers

are developed on different plants.

mechanisms are there that encourags.
o in and thrum flowers have the only
the cross pollination and out of these . . .
ompatible mating. Single locus s

. - c
selfincompatibility - (SI) ~holds governs this character. Thruris

great significance because of its S :
duced by Ss, whil fl
utilization in hybrid seed proccec by s, Whle pin Hower 1S

duced b . Th in fl
production. Selincompatibility (SI) procliesc By ss e.pm owers
) . produce the pollen grains would be
is the mechanisminvolves the

I h i i
prevention of fusion of fertile all s both ingenotypes and in

SELEINCOMPATIBI

A MECHANISM FOR POLLINATION CONTROL |

& £ 72

Sunidhi Tiwari
Deptt. of GPB
CSK HPKYV, Palampur (H.P.) Indi

. incompatibility reaction. On the
. . . (functional) male and female .
elf-incompatibility is the _ other hand, the pollen grain
. . . gametes after seffollination. Self
mechanism in which the . . . . produced by thrum flowers would be
. o incompatibility (SI) is a mechanism . .
prevention of selfertilization . . . of genotypically twatypes i.e. S and
. . in which selfrecognition and then .
and inbreeding occurs. The . . . s, but phenotypically all of them
. e rejection occur. It is first reported by
prevention of selfertilization occurs . . would be S.
o Koelreuter in the middle of
by inhibition of the pollen

eighteenth century. It leads to theHomomorphic self
/prevention of inbreeding depressionbility

Inbreeding depression is the loss of The morphology of the
vigor as a result of inbreeding. Inflower does not have a role with
this article, we will discuss in brief incompatibility reaction. The
about the different self incompatibility reaction is controlled
incompatibility classifications and its either by genotype of the pollen
molecularmodels. (gametophytic  selfncompatibility)
or by genotype of the plant on which

o -incompati -
germination or the pollen tube P

growth when pollen from same
another flower of same plant falls on
the stigmatic surfaceéHere the pollen

grainsfail to germinate on the stigma
of the flower producing them. If
some of the pollen grains do
germinate, the failure of épollen

tube to enter the stigma occursClassification of self -incompa - . . . .
. s it is produced i.e., sporophytic self
Sometimes, pollen tube enters theibility incompatibilit
style, but before the flower drops, _ P Y-
their growth is too slow to effect Lewis (1954) gave 1the Gymetophytic self -incompati -

classification of self

fertilization and if the fertilization is classical B
effected, the degeneration of embrydncompatlblllty. He classified self

occurs at early stage. Differetypes ncompatibility (SI) into two main
ie. homomorphic and

bility
Pollen parent is having the
genetic constitution (S1 S2) produce

of  selfincompatibiliies ~ are 9rOUps, two gametes Sland S2 and two
heteromorphic type and other isheteromorphic — system. The gieles are cedominant in female

homomorphic types. There areNomomorphic — system is S ,orent and expressed of both will be
several mechanisms also orflassified again into gametophyliCyare Therefore, when pollen grains
molecular  basis  for  self @and  sporophytic  system - Of haing S1 or S2 genetic constitution
incompatibility in different crops. ~ Incompatibility. falls on a S1 S2 female plant, both
Introduction Heteromorphic self will not germinate since there is-co

In plant breeding, mode of

incompatibility
In this, flowers of different

dominance reaction in stigma. When
it falls on the S1 S3 stigma of a

pollination holds important role in incompatibility groups are different female plant, S2 can only germinate
determining the genetic constitution,in morphology. The example for this@nd results in partial incompatibility
ease in pollination control, nature ofsystem is in Primula having twoand it is completely compatible
gene action and after releasedifferent types of flowers namely pin Occurs when falls on a S3 S4 female.

stability of varieties.

f "\
L
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Sporophytic  self -incompati - therefore, germination of pollen andconcentration of Ca++. This will
bility fertilization takes place normally. start different reaction mainly actin

depolymerisation which results in
pollen tube deatlbut in compatible
reaction, S protein will not tend to

In this, pollen parent with
Molecular model of self
male gametes haveoth S1 and S2 . . .
incompatibility  in Solanaceae

developed from S1 S2 will behave as : ¢ Sol
S1 and also in stigma as S1 . Hence, . ncase o0 , oarlaceaebind with SBP. So, there is no
mily, the male determinans iISLF/ . . :
_fluctuation in Ca++ concentration

a cross in between S1 S2 x SlSSFB d the f le determinant
results in incompatibility and S1S2 x an € temale determinant 13,4 hence resuits in growth of pollen

S1S3 results in incompatibility also StRNan' Wh;an pOIIIE : gralgs :‘_"1”3 O:}ube normally.
while S1 S2 x S3 S4 results in>-Jmatc suriace, the production o

SRNase occur and then enter into th€onclusion

compatibility.

P Y stigmatic surface. They will lead to Selfincompatibility (SI) is
Molecular models of self - the degradation of the RNA whichamong the most important systems
incompatibility encodes the enzyme for pollen tubeused by veous flowering plants for

growth and result in pollen tubethe prevention of selfertilization
Molecular model of self  -nCO - geath. In case of incompatibleand hence, generaton  and
mpatibility in  brassicaceae : reaction, production of RNase alscmaintenance of genetic diversity
There are two genes namelygccyrs and it enters the stigmaticoccur within a species. Moreover,
SP11/ SCR are present, SP11 acts @§face and it will lead to formation there aretwo genes present in-S
a male determinant and SRK acts agf complex with SLF. Therefore, locus  which  control  self
a female determinant. The promotefhere is no disturbance in RNAincompatibility. Thenatureof genes
of incompatibility reaction is SLG. encoding enzyme for rgwth of which are responsible for self
SRK acts in stigma i.e. in the plasmg,gjien tube and pollen tube growthincompatibility are multiallelic. For

membrane of papilla cells while in 3ng fertilization occurs normally. determination of self
the anther taetum, expression of _ incompatibility, there aredifferent
SP11 occur during pollen grain MOIe(_:u_I?r .model of self -inco- methods which varwith the type of
maturation. In a sefhcompatibility ~mpatibility in Papaveraceae _ seltincompatibility as well as the
(SI) reaction, when landing of pollen ~In  Papaveraceae family, crop. Selfincompatibility will tend
grain on stigma, SP11 will tend toidentification — of only ~female prevent selpollination

bind with SRK and results in auto determinant is there which is Ca”edeffectively. Therefore, it has great

phosphorylation and leads to poIIerﬁ]S Sr;:ote;]n. g/lgle dke termlni'non gffect on the breeding approaches
tube growth preventiorBut in case the 0_ er. and is un .nown.. €€, 3 1d also on the objectives.
of a compatible reaction, activationProtein will tend to bind with SBP

of SP11 does not occur and(Sprotein binding protein) and Wy
results in increasing the

timesofagriculture.in
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AND RAIN WATER H

Himanshu Tiwari*

AR\

fiDew and fog

Ph.D. Research Scholar 1 Mulching
PEPUTAIAGIansIiy Contour farmin
SVPUAT, Meerut (U.P.) 1 . g . \
1 Tippy tap for water conservation |
Aakash Sunaratiya f Long distance transfer of water
ICAR -PG ResearchScholar 1 Soak pit construction
Deptt. ofAgronomy P ¢ | / d ,.,
GBPUAT, Pantnagaf l rogagatlon oF eco lawns r Fig 1. (Source:www.cpreecenvis.nic.if
garden -
1 Tree plantation
 Desalination.
ater conservation
comprises of all the Goals _
policies, strategies and The following are some goalg
activities to sustaining and of water conservation efforts:
to protecting the hydrosphere,
effectively manage the natural Goals
resource of fresh water, and to meet —— 1
the pesent and future human demand. |.sustainasity m’i’:\"g{m coaﬁﬂﬁkn
The key components of  water ‘ Fig 2. (Source:www.youtube.com/labinapp)
conservation are avoiding degradation _ . ' o '
Water conservation practices Rain water harvesting

of water are avoiding degradation of
water quality, reducing water loss, use
and waste of resources and enhancin
water management practices thal
reduce the se/boost up the beneficial
use of water. Rainwater harvesting is;
the most important water conservatiory
approach. Rainwater harvesting is they
art and science of collecting andg.
productive utilization of runoff from 9.
rooftops, ground surfaces and from
intermittent watercourses.

1. Andhra Pradesh: Cheruvu

. Arunachal Pradesh: Apatani

. Assam:Dongs, Garh and Dam
4. Bengal 6s:
. Bihar: Ahar, Pynes
. Gujrat: Virdas

n India is

Rainwater
defined as a method for including,

harvesting

collecting, storing and conserving
local surface runoff for agrlculture in

bnundabih dsefaldddyire.

Rainwater harvesting covers three

Himachal Pradesh: Kul, Khatri types of water harvesting:

Island: Jackwell

Jammu and Kashmir, Ladakah:l. Rainwater is collected from roof

Zing tops, courtyards and similar
10.Kerala: Surangam, Karambu compacted or treated surfaces are
11 Karnataka: Madakas, Neeruganti used for domestic

Water conservation 12Madhya Pradesh and Orissa: Katas,

A Water conservation Mundas, Bandhas
measure is an action, technology, on3Maharashtra: Bhandara Phad
improved design  or  process irrigation 2.
implemented to reduce works waterl4 Meghalaya: Bamboo Drip

irrigation

15Nagaland: Zabo

16.Rajasthan: Naada/Bandha, Johads,
Talabs,Tankas/Tanks, Stepwells or
Baoli

17.Tamil Nadu: Eri, Ooranis

18.Uttarakhand: Naula, Gul,
Simar, Khel

19.Uttar Pradesh: Kunds

waste, loss or overuse.

Strategies for water
conservation technologies

1 Rainwater harvesting.

1 Useof saline water for irrigation.

1 Better irrigation practices. Dhara,

(&) ') Times of Agriculture
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purpose/household use or garden
crops.

Internal (Micro) catchment water
harvestings a method of collecting
surface runoff (sheet or rill flow)
from a small catchment aresnd
storing it in the root zone of an
adjacent infiltration basin. The
basin is planted with a single tree
or bush or with annual crops.

External (Macro) catchment water
harvestingi s al so cal |
harvesting from |
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fiharvesting emdl r o e x|t
cat chment Rusof drome ms © Catchment Conveyance Storage Distribution

hillslope catchments is conveyed to System System
the cropping area, which is located
below the hill foot on flat terrain.
Rainwater harvesting and Advantages of rainwater flushed/cleaned before we use
management strategies consisting ofiarvesting them.
bothin situ andex situharvesting can A Improved water quality, soft and A They can act as a breeding ground
be alternative. low in minerals at a low cost and for disease vectors, if they are not

A In situ rainwater harvestingan be

Components  of  rainwater

reduces demand for ground water properly maintained.
A Rise in the water levels in wells
and bore wells that are drying up.

Conclusion

Water conservation is a key
component of any strategy that aims to
alleviating the water scarcity crises in
India. With rainfall patterns changing
almost every vyear, the Indian
government has started looking at
means to revive the traditional systems
el of water harvesting techniques in the
seltsufficiently and fosters an country. These methods are simae

includes root top collection. du appreciation  for  water  as aecofriendly for the most part, they are
P » BU9  yesource. It also encourages th_ . . . .
' not just highly effective for the people

out storage/pons tanks, nala .
water conservation. who rely on them, but they are also

bunding gully control A . . .
’ Reduces soil erosioby reducing . .
ood for the environment. Rainwater
structures/check  dams/bandharas surface runoff. g

achievedby increasing infiltration

rate via deep ploughing, profiIeA Mitigation of the effects of drought

modification, vertical mulching and and attainment of drought proofing
by keeping soil surface rougn- 4 An igeal Solibn to water

situ rainwater harvesting problems in  areas  having

teCh”'(?UGS Zre Iocatlmp;:uflc a_n? ' inadequate water resources an
are dependent on the rainfall o

intensity, slope, and soil texture. A Rainwater harvesting promotes

Ex situ rainwater harvesting

(weirs), water harvesting dams, harvesting technology is especially
perc0|ati0n ponds/tanksl Subsurfac@isadvantages of rainwater relevant to the sendrid and arid
dams/ barriers, etc. Theseharvesting regions, where the envirommtal
technologies are highly areaA Poorly constructed water degradation, drought and population

specific and sategies evolved in a  containersfjars can suffer frompr essur e ar e mo s t
given region have a limited algal growth and invasion by important component of the package
application in other regions. insects, reptiles and rodents. of remedies for these problem zones.
A Supplies can be contaminated b'Water harvesting, as unlike to
animal/bird droppings on pumping water, sage energy and

harvestlnﬁ _ A . catchment surfzes and guttering maintenance costs.
The r.e_unwater avesting  gictures  unless they  are

system that utilized storage has four Yyy

components:
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SOIL AND WATER CONVERSATION

THROUGH CROP MANAGEMENT AND SOIL TILL

Keeping the above said

scientist have devised following

& £7?
Ankit Tiwari * soil during its erosion.
Dept. of Agronomy x  Agricultural conservation

1. Contour cultivation.

2. Manuring.

3. Mulching.

4. Mixed cropping.
(A) Crop management Keep sd
covered is fundamental principle of
conservation agriculture. Soll
protection from erosion by leaving
crop residues on soil surface after

methods, which can prevent the loss og

Chandrakant Chaubey
Dept. of Soil Science and
Agricultural Chemistry
SVPUAT, Meerut (U.P.)

oil and water are the most
important natural resources on
which survival of humans harvestinghe crops.

dep_e”‘?'- Soil a_md water. (i) Crop selection The stability of
conservation is a worldwide strategy iNthe conservation agriculture system is

the contgxt of austainabland increased bycover crops and erosion
poverty olentatec.hatural resource impacts are reducing by the
management soil and  water

improvement of soil properti€éhe

conser.vanlor.] measures are best need%iore effective crops in soil erosion are
for maintaining a balanced eCOSySte”berennials than annual crops «
for sustainable crop production in dry(ii) Crop rotation ;

lands. Efficient management of rain
water  can boost  agricultural
production from dry lads

The practice of

principles in view, agronomist and soil4'

Slash

. and
burn,
2. Hand hoeing,
Ploughing and harrowing,
Conservation or minimum tillage,
Deep tillage.
Contour tillage -All agricultural
operations are to be done on the
contour/acrossthe direction of
slope where holdings are very
small.
Reason conserves soil and due to
increased time of concentration,
more rain water seeps through the
soil profile to recharge water
7. Dead furrows -When all
tillage operations are complete, it
is advsable to leave a dead
furrow at every 10m interval.
This should remain in position
until the crop is harvested
ReasonDe a d furrows
reducing the ruff velocity and
they also conserve water

Physical conservation

measures:

growing a series of dissimilar types of(a) Cut-off drains: Cutoff drains are
crops in the same spa in sequential made across a slope for intercepting

seasons the surface runoff and carrying it
(ii) Inter-cropping: The impact of safely to an outlet such as a canal or
raindrops is reduced with the soilstream.

Objectives of soil and water
conservation (SWC)

1. Effectively conserve soil, cover by the fasgrowing legumes (b) Retention ditches: These are
rainwater and vegetation & SuUch as cowpeas and beans early in made along the contours to capture
harvest the surplus water inthe season before a canopy isand retain incoming runoff water and

addition to ground water recharge. developed by cotton or maize to shield hold it untl it seeps into the ground.
stabilize crop yields by adopting (V) Strip cropping: This is the used to harvest water from roads or

suitable cropping and crop Practice of growing different crops in other sources of runoff is infiltration
management systems. alternate strips in the same field. Itditches. They comprise dug along the
3. Cover the nowmrable area helps minimizing wind and water contour, upslope from a crop field and

horticulture and pasture X Tillage practices should be (d) Water-retaining pits Water
development based on land  adopted retaining pits allow runoff water to
capability. 1. Soil is neither too fine nor seep into soil after by trapping the
4. Enhance the incomeof the powdery. water. The runoff normally occurs into
individuals by adopting alternative 2. It breaks up the hardpan if a series of pits which are dug into
enterprises. necessary. ground.
5. Restore the ecological balance. o I
Themain tillage methods are
A\ October, 2022/Page [L00
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APPLICATIOR
INWATERSHE

P

D MANAGEN :

at
various kvels to different partners 4)

I)
& £ of the watersheds.
Harish M. 5)
M.Sc. (Ag.) Watershed
Deptt. of Remote Sensing and The term “watershed" 6)

Geographic Information System,

refers to a getydrological unit 7)
Coimbatore

area that drains to a single point8)
and is regarded as the best unit for
environmental  planning, naturalg)

- MOT E S E N Steps involved in watershed

management

Generation of drainage map
Delineation of watersheds
Characterization of watersheds
on a smaller scale
Prioritization  of
selection
Characterization of watsheds
on a larger scale

Preparation of action plan
Implementation
Monitoring of
activities
Impact assessment

watersheds/

developmental

he watershed profile divides resource management, and analysig) post treatment management

the terrain into unequal It has been acknowledged as the

segments with diverse terrainfundamental unit to take into account
characteristics, varied endowment ofor all significant soil and water
nature and distinctly different conservation initiatives. Size, shape,
susceptibility to  the natural relief, drainage, geology, soils,
environmental constraints viz. flood, erosion state, runff, and deposition
water logging, riverine erosion, are all significant watershed features.
drought and soil erosion. The
livelihoods of the local population
mainly rural largelydepend on these

Objectives  of  watershed

management

Heme B Thars . NS
ety | - ! o

Ty ey
Llnsasssnt mig

l u...'.... |

The different objectives of a Conclusion

natural resources as well
constraints. Development of the
watershed needs
understanding about
natural resources their relations with™
each other and their relations with
livelihood of the stakeholders.

the various_’

3. To moderate

The use of Remet Sensing 4.
Data for faster assessment of naturéd.
resources such as soil, geology6.

drainage etc. as well as assessmeft Appropriate use of the

of economic activities through land
use and infrastructure of th
watershed area is well known. This
is also used for monitoring of
watersled development at late
years. GIS is a very powerful tool for

with all natural and socieconomic
facets for better planning, execution
and monitoring of the project. It

S
watershed management programme
e land and water resources calls for a

ar
better _
1. To control damaging runoff.

number of distinct characteristics,
"Wwhich affects the behaviour of
receiving and disposal of water
development of the watershed areia:ollowing

watershed characteristics:

. , .soil cover complexes (i) Soils (ii)
gives a clear perspective for anaLI3/S'§/egetalc0ve drainage climate,time

The interrelated nature of

holistic approach towardwatershed

2. To manage and utilize runoff for management. Because of the ability

useful purposes. to obtain synoptic view and
floods the repetitive coverage, remote sensing
downstream areas. lends itself as a powerful input
To enhance ground water storagemedia. Unbiased reproduction of the
To control erosion. natural features in the form of
To reduce sediment production. photograph/imagery and thereby
land economising tb multidisciplinary

approach for planning of natural

in

resources in the watershed.

©Watershed characteristics .resourcez . In I a watershed for
Each watershed has a'Megrated development.
Technologies like GIS,

REMOTE SENSING lends a helping
hand in organisation of these huge
‘databases in a structural format. GIS
integrate multithematic information,

analyse the information in an
Size, shape, slope, hydrologicgpjective manner. GIS help arrive at
timely and appropriate decisions
related to resource managemgnt.

are the important

of concentration.
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