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Message

Food and nutritional security form the cornerstone of sustainable national development and human
well-being. While India has achieved commendable success in agricultural production, emerging as
the world’s leading producer of milk and the second-largest producer of fruits and vegetables, our
position in the Global Hunger Index underscores persistent gaps that demand urgent attention. The
paradox of surplus food stocks coexisting with nutritional deficiencies reveals that our challenge lies
not merely in production but in distribution efficiency, post-harvest management, and equitable access
to nutritious food. To address these gaps, focused efforts are required to enhance the productivity of
protein- and fat-rich food sources, particularly pulses and edible oils, through scientific innovation
and policy support. Equally vital is community-level awareness about balanced diets, the development
of robust producer-to-consumer linkages, and the integration of social, economic, and behavioral
dimensions into agricultural planning. As most policies are framed around the family as the primary
unit, interventions must be designed to strengthen household-level food and nutrition resilience.
Encouraging the cultivation and consumption of biofortified crops—golden Cassava, which has been
enhanced to be rich in vitamin A, contributing to improved nutritional outcomes, and traditional
crops—such as small millets enriched with essential micronutrients—can significantly contribute to
national nutrition goals. However, this requires a parallel shift in consumer preferences and market
structures to support demand for these nutritious and climate-resilient crops. The example of Joha rice
in the Northeast, which thrives under rainfed conditions, compared to the water-intensive Basmati rice
of the North, aptly illustrates the need to consider sustainability alongside productivity. As climate
change continues to reshape agricultural landscapes, developing and disseminating multiple stress-
tolerant crop varieties becomes imperative. Yet, the long-term solution lies in fostering awareness
among both producers and consumers about the ecological and nutritional implications of their
choices. This book, “Food and Nutrition Security to Mitigate Global Hunger ‘Index” apropos India,”
is a timely and valuable contribution to this discourse. It brings together insights from researchers,
policymakers, and practitioners committed to building a hunger-free and nutritionally secure India. I
extend my best wishes to the editors, contributors, and readers, hoping that the knowledge shared
within these pages will inspire meaningful actions toward sustainable food systems and healthier
communities.
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PREFACE

Food and nutrition security remain centr al
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Opening Remar ks and Out come

The Coll aborative National Training Program
Gl obal Hunger I ndexd6 wasne ra®@as zierd Virrotnu 214 mec
of Agricultural Extension Educatidmiverrsi tRa
(RPCAU) , Pusa, i n coll aboration with the N
Management ( MANAGE) , Hyder abad. The progranm
critical knowl edge ofnenfsadd veeduwrietreys,e h hiedn §
agriculture, and policy frameworKks needed

chall Pogeseg the inaugur al session, the spe:
coordinated action to enhance food avail abi
hi ghlighted Indiads concerning posicbiuonri st
in 2024) , despite strong agricultural out pu
di versity, womenos-s mangto waumentr e, chriomateé¢ s e
inclusive policy implementation. The opening
a platform to deliberate on strategies for

sensitive agriicngl tsuurset,aiannad | &4 edeeovsesl othamgea it h rgeo
|l ectluyr eemenent bleepeedsscientific evidence,

practices from across l ndi a, of fering part
nutritional security. The training concl ude
nutritionaireecsestrenwgtrkeemehg alwauseeksebkd prom
resilient far mi ng, i mproving public systems
di versifying diets, and enhancing transparen
The pamtsceppressed that the training enrich
them with actionable i-sscghtsand pubomot eonal
Over the course of the training, the technic
on topics such as diet diversity, gl obal anc
climate resilience, seienclknrwyplasescenneeimtti vset raagtrei gc
home gardening, g oV er nhnuenngte r 5§ ¢ haenndle st hfeo ru sree douf
strengthening transparency in food value <c¢h
field experiences, successful model s, and

understand the mufoodi maedsnonaitnanhusecafity
interactive discuosésaromg, anedi khowtiendget hat n
integrated interventions across agriculture,
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The participants expressed that the trainin
chall enges and prepared them sencont viebatge i n
devel ophmengr.ogr amme generated the foll owing
T Promote -hewseéhdlidckt di versification throu
crops, and community nutrition initiatiuve
T Strengt h-easicl i enat eagri cudhtbtuvaektpsgst emss t
stable and sustainable food supply chains
1T Scal e agroecolroegsiiclale natn df acrimimmagt emodel s t o
nutrition, and farmer resilience.
1T Expand -rcdsiimaiteent agriculture demoanssad at i
advisories at scale across vulnerable dis
T Integratteg agehademati ve approaches i nto a
programmes to enhance household nutrition
T I'ntensi fy mi cronutrient i nterventions, S
reduce wasting, stunting, and undernouris
T Strengthen farmer-l cokbhgetinésaandumbukests
sustainable |ivelihoods in hill agricultu
T Address child wasting and wundernbasedhme.]
nutrition, sanitation, and food access 1in
1T Promote <certified seed adoption through
systems, TRaPhQ sfeaerdmeprr oducti on model s
1T Promote household and community nutritio
convergence with | CDS and SHG net wor ks.
T Integrate blockchain into food value <chai
and enhance consumer and farmer trust.

Sudhanand Prasad
Kumar i Sushmi t
Satya Prakasl
Naresh Kethava

Veeni ta Kumar



Current Status of I ndian Agriculture

Ritambhat¥,$hsungh S&ama8adyak Saha

Depart ment of Ag;fPihchu |Stcuregla rBdmemaymiiacu !l t ur a
Ext ensi onPoEsdtuc@Grtadounat e Col |l ege of Agricul tu
Central Agricul t&4&12%niversity, P
*Correspondingidwatmbdhradsa smaiglhh:@r pcau. ac.

ABSTRACT

Agriculture remains a cornerstone of i vel.
economic contribution has declined. I n I ndi a
30% in 1991 to around 18% i n 2M®ilf9i, cavmt Il v, in e/
structur al transformation. At the same ti me,
peopl e directly, with Asia accounting for

underscoring the sector 6stanmddurrierve arl ®lde tihmte
of farm households earned | ess than 12,017
only 13% crossing 10, 000, hi ghlighting seve
Green RevolutioneobbtbBdféi@bBdDenaywydi "Osvsheat ar

di versification expanded into oil seeds, milKk
as-NAM, -bAlsed advisories, 10,000 FPOs, and su
move d odviagi t al-s nardt cdgrmactuel t ure. Yet, producH
yields remaining below gl obal averages and
Situating Indiabs journey withinuaegbkotbal egt
must focus on balancing productivity,-inclu
state disparities and environment al chall eng
Keywar Agri cul tural income, Emplogmenai hnabagr
|l ndi an agricultur e, Structural transformatio
1. | NTRODUCTI ON TO FOOD SYSTEMS

A

According to the WYangedpNajieacnhsonmediyum@d05O0,
wi | | be 9.3 billion people on the planet (Ul
accompanied by a dietary tratnsidionaduwdlereh
gr adioomi nated diets towards-bgsedt drmoe@sandmpgtis

2014) . This rising demand wil |l pl ace mount.i

Food and Nutrition Security to Mitigat obal H



worl dwi de food availability. According to pr
Agricul ture Organization (FAO, 20009) i ndi caf
percent to sufficiently nourish t&tarwoanhd 0:

Griesemer (1989), A food system can be under .
without necessitating complete agreement. D
number of interconnected étadmenmt striboakudinn
and waste (Brock, 2023) . Over the |l ast ten vy
more attentiean2aQ&5gerfaAovwocding to the 2030
Nations, farming and food pcoduchgohaarer site
the 17 Sustainabl e Devel opment Goals and supg
2017; FAO, Taagdbs food system i s regarded as
wi de rangwe odxtneegnaatlii ti es it gener at es. Mu c
activities, which are major drivers of | and
environment al pollution affectingt akhtl5)wat el
Furthermore, modern food sysiemcscedngrilnthe u
emi ssi ons, making them a major centXadilbt.or

Unsustainabl e consumption patternse®ptuitaladdi
2016) . Soci oeconomic i nequities are also ||
smal | hol der producers and eso@i0dl/l)y Yohsemngal:
theybeestandard objective of guaranteeing su
et 2a012.0,) . Despite the fact that gl obal food ¢
around 690 million i ndividual s still face
experiences i nadetqal.®,; nutPBES, o0oR20LBAO This ¢
recognition of the pressing requirement to
(CaebmrRa0l1.8,) . I ncreasingly, food systems occup
di scour s e, with emphasis on their potenti al
(Caetdtnz201l18; FAO, 2018). While the idea of foc
i nterpretation and depicti on h aevte 2ac0R2adn) g e d
Tr aandlily, food production and distribution
Afrom farm to fork, o essentially equating th
and Reitmei eegt 20.197);. Ruden i ndi cated a strai
where producers are positioned at one extrem
and Reitmeierpt 2019) . Rudteerr , the inclusion

nutrient recycling expaamdefdr damewotd k hewhi elo dma

Food and Nutrition Security to Mitigat obal H



captures the fl ow ofeti gty .amRecent pyt s acRun
complicated d¥nambBcsrahdtnomships in food s
vi sualizations which representett h2zednl 99 s iTrhti e
perspective allows farming systems or | ocal
nested within the | aregekallgtV, pbaAccéondi sglsy.e mo

food system as encompassing all processes 1in
generated by these activities, and factors
geophysical, andalhamanwietntv i tr lben mleene ddbeatc kall.i,n k
2010). AFood systemo refers not only to food
di stribution, retailing, and eventual consul
(avatlabiakicessibility, affordabilitsp)e,ingnvir

(J°rets®adni.4,). By adopting a food systems appr
able to capture the broad spectrum of soci al
i nvol virred aft@add processes and to examliaogi thk |
and human systems (Ericksen, 2009; HLPE, 201

2. OUTPUT AND EMPLOYMENT 1TIINNDPAGRIVCULRBERE OF 1
WORL D

Economic devel opment i's commonly defined as
toget her wi t h i mprovement s i n production ¢
Mat havan, 2022) . Even though the services
siigihi cantly over the years, agriculture cont
because of its robust demand ineéer@&adfOBectio
However, following the onset of eogamemmi ci nr e

agriculture have witnessed a notable sl owdo\

the period from 1960 to 1986, agriculture a

|l ndi ads r eal domestic produceamnds dof makphgy iamg
both 1 n total numbers and proportionally (°
accelerated after the i mpl ementation of nev
generation declined (Thamarajakshi, 1989).

2.1 Share of Sectoral OQut put and Empl oyment

The sectoral distribution of output in GDP a

economy foll owing economic reforms. Bet ween

Food and Nutrition Security to Mitigat obal H



domestic product witnessed a sharp decline,

2019. I n contrast, the contribution of 1ndu
reforms of 2000, although iG9erfomge rMatldhbinyg hkaea
2019. Meanwhile, the services sector consi st
GDP since the initiation of economic |iberal

agriculture experoinenicne di tas swoerekpf orrecdeu csthar e o
Mat havan, 2022) . Empl oyment in both industr.y
201112 t dl1201B8Babour absorption in industry re|
i ndustrhad Iseaernr ounabl e to generate sufficien
agriculture. Notably, as of 2019, the servic
accounting for only about 30 per ceatthaovfant,ot
2022) .

2.2 Output in Agriculture in the World

OQut put refers to the total guantity produce
generated per i nput uni t typically per uni
agricultural transformation knowntaedtbedGhe
yielding new wheat and rice varieties made
Mexi co and ot her countries in the developi.
fertilizers, i rrigati on gffiarcddmde i esyntamide sf,a r
gains have historically allowed for 1increaseée
and i mi ting l and expansi on. Key l nnovatio
agricultural technlollygeéemrgineearcdeéd ds evggd g,e nred w c
wel | as enhanced crop protection solutions,
ani mal s, better |livess$spe&i hucrctopnmanmadgemac
management of OGweld tmhierpast sten year s, never

sl owed evercoime miagh ons (Steensland and Zei gl

Service, 2018) .-i Coaumd rli eselwds tthave wmi rr or ed
gr owt ht ailn Flacct or Productivity (TFP), | eadi n¢
production from the 1960s onwards. Yet , sin

remained the dominant factor drivingtoutoput

Productivity (TFP) in boosting agricultural
over the | ast ten years (USDA Economic Rese
2020) .

Food and Nutrition Security to Mitigat obal H



2.3 Employment in Agriculture in the Worl d

The Il nternati onal Labour Organi zati on (1 LO)
individuals of employment age who, within a
day or a week), were eit @®evhiet(hae) amgavparki lioyr
absentddrmr ombe)mpd elyfe d, either actively workin
whil e not ettt #d2Rk) (Dhmi 2019, approxi mately

empl oyed directly in agriculntdurvg @muwmil shnpani @«
nofmar ming agrifood system activities, bringi
The | argest share was contributed by Asi a, ¢

involved in agrifood systemafrschet aeB8l.y b
The study further shows that AFS provided en
and about 35% in the Asian region, with the
bods8 per dentcai mnAl 29 percent in Asndheln ¢
Ameri cas, occupational roles arealmodenewenl
agricultural AFS activities, though the over
the American region, representing 17.9% com
(Dagit s2a01 2. 3,) .

3. I NCOME FROM | NDI AN AGRI CULTURE ( MONTHLY A
| NCOME)

Given that farm incomes and farmerso wel fare
to study the pattern of distribution of i ncc
Situation Assessment of Agri cuby urtanle HNEBSUSSOe
functioning under MoSPI has encouraged scho

within thisetgralup,; ( Biarst manld Sri vastava, 2021
terms of monthly farm earns ngeporatr o@intdh é&r prec
|l osses, while 90 percent earn bel ow Rs. 12,0
|l ess than Rs. 1,000, 44 percent earn under
percent make wit hhamoRsh! yl 0i, Od0d0me Ondsys atbout 1
households report farm income exceeding Rs.
(farm -Aadmnoombined) is considered, the di st
68 percemtl dsf elmawnsenlg bel ow Rs. 10,000 per m
the Rs. 10,000 thresholds. Looking at farm i

Food and Nutrition Security to Mitigat obal H



at only 13 percent, undfead mnaogi ¥ihtei eismpiom t

household earnings. Yet, despite this addit:i
on extremedd9 | mew deervtelrseport | esd4 pbaoeRt. el
under Rs. 2, 0000RGvernal3ld0 timetavenrsagds mont hl
an average overal/l modd chnl cye ail n csourtes taafnt Ra | ol
households (MoSPI, 2019; Shukla, 2025)

3.1 t$nhate analysis of mont hly farm i ncome
agricultural househol ds

A notable fraction of farm households reporf
with states including West Bengal, Odisha an
of households below this threskhdlad.e @mrinlse ac
Rs. 10,000 from farming each month. Earning
unattainable for the wvast maj ority of house
Jharkhand, Odisha, and%WeandB&8®g alf, hwhiesed od m
achieve this earnings threshol d. -fLarorkisgurade:
combined), odfgngi esgmabét whanel &dedrdsperecsesnt
Rs. 1,000 per mont h.

3 Ind|an Farm Household Income AnaIySIs

il stat India ﬁ
355.48 2nd 184.02 10,218
Million Tonnes Horticulture Contribution to Agn GVA Global Rank in Fruits & Lakh Tonnes Fish Average Monthly Farm
Vegetables Production Income
54.6%
Agncultural Workers in
Workforce

@ HIGH INCOME STATES # MEDIUM INCOME STATES 1. LOW INCOME STATES

(%15,000+ 00 - 15,000 per month) (Below 28,001
1 Meghalay: 29,348 14  Tamil Nadu Madhya Pradesh 7.6m
2 Punjab 226,701 15 Maharashtra 3 24 Uttar Pradesh 6,668
3 Haryana 22,841 16 Manipur 44 25 Bihar 5,112
4 Arunachal Pradesh 720,616 17 Assam 3 26  West Bengal 24,835
5 Jammu & Kashmir 18,918 18 Andhra Pradesh 27 Odisha 24,731
6 Mizora m Tis.018 19 Tripura 28 Jharkhand 24,095
7 Kerala 17,915 20 Nagaland € 6 States - Average: ¥5,509
8  Uttarakhand 216,756 21 Chhattisgarh

13 States - Average: ¥18,691 9 States - Average: ¥11,306

&) High Income (%15,000+) Medium Income (%8,000-15,000) @ Low Income (<%8,000)

Fig. 1 Farm Household Income across the Ind

Food and Nutrition Security to Mitigat obal F



The percentage of households earning above F

to farm income 8tamne, dyéfelangesi neeani n. Fo:
percent of households in Punjalbuear nsmomnéyt
10 percent in Jharkhandf.arDme seartrei n e, caomtap pr

o f farming households continues to have ve

Jhar khand, Odi s ha, Uttargdr,adadaldws&d hBt hasg
bet ween 75 and 90 percent of houfsehollds 090i
( MosSPI, 2019; Shukla, 2025).

4 EVOLUTI ON OF | NDI AN AGRI CULTURE AND POLI CI E

4. 1-ImMrdeependence Agriculture (Before 1947)

Radi cal | and ref or ms wer e i mpl emented t o L
entrenched agrarian l nequalities. The zami:i
abolished, tenants were safeguarded ama&ai nst
ceilings facilitated redistribution of sur p
oper ated under a feudal structure dominate
economically marginalized (Vai ¢yamwatsh ama,r kz2@?2
Subsi stence farming practices, extremely | o)
devastated rur al popul ati ons. l ndi an agricul
with | imited irrigatichanfiazcaitliiotni,e swha ncdnh npeegrlg
vulnerability across rur al regions. Al t houg!
sound, they proved insufficient to meet t he
resulting in persysaedtpfoddctneacinstabilit

4. 2 -IPopsdpendencel Pha)se FdOrdati on Buil ding

Il n the aftermath of independence, |l ndia und
exploitative colonial agrarian structure. Ke
Ssystem, enact ment of tenancy redoamb, aamdd i
promoting equitable | and ownership. Si mul t an
devel opment pregrradldtmes (COommpreatat i veet Rabl2.4,) f ut i
and agricultur al uni vefreundatsi, etne afymo maglrd rog | 1
moderni zation and rural -updepemeemnce Dyeang,
acute food shortages that compell ed the gov

U. BackedB8OW®PLprogram0ZF) rsitlpiostdependency unde

Food and Nutrition Security to Mitigat obal H



domestic agricultural production #snudfemnpllaciy
These crises catalyzed policy shifts that e
Green Revolution, reshapingcddas abbatagfalbl a:

Hi ndu Business Line, 2022) .

4. 3 Green ReMOI7T@B)i:iodhel®Pé6Hductivity Breakthr
The Green Revolution marked a transformati ve
and 1970s. l4yiehdioduoveadi et gh ( HYV) sdeedd .for
2023), supported by intensive use of <chemic:
Ssystems. This integrated technological pack
especially in Punjab, Har yana,i aantdr aWessi tt e romn
chronic food-sshdi taees \otposne(tsSdd @ B¢ . During tF
Gr een Revol ution peri od, Il ndi ads agricul tu
restructuring. The government introduced the
farmers received fair compehantyowhéat &ahndir
procured extensively in st attesal0l2ilhke Hhr|] aPhul
Di stribution System (PDS) was expanded to er
while insedtut mecahlancsms were strengthened

technol ogies and inputs (Gowd, 2022)f.o0oCol!l | ec
defiecemomy reliant on i mpor-ssfftiociomrecy hlay
1970s (Kala, 2022).

4. 4 -®Prosedgn Revolution &i1D@i9vWer s iExipaatdiioorg (HbI 71 &
Building on the success of the Green Revol ut
yielding technologies beyond Punjab, Haryana
Pradesh, Tamil Nadu, and Kar nast aka aHdro/p tseeck dis
crops such as rice, cotton, and sugarcane.
oil seeds and cotton, supported by targeted s
Il n Bi har and West Bengatopughckopabidaonedi vnpuyt
infrastructure development. This phase refle
reducing i mport dependence and <tlabnaltiizi nzg n
( MOSPI, 2019). The nWhtiitaet eRde vtohlruccugohn Oper at i or
|l ndi a f rdoenf iac iminltk country into the worl dos |
Verghese Kurien and the National Dairy Devel

Food and Nutrition Security to Mitigat obal H



the program established a nationwide mil k ¢

far-mened dairy cooperatives. This initiati Ve
regi onal di sparities but also eahbhackd, rubhal
Revolution, | aunched-Ydari nrPrd ahhe f Seveatdh ofi
devel opment of aqguacul ture and fisheries. I
fisheries, i mprove infrastru¢Sbeeapy atd Rpj pam
2021). The program significantly Dboosted fi:c
generated employment in coastal and rur al re
t he scal ability of t her oGrse ent hRe v od gud iti cdomniHisu |
reinforcing the role of technology, cooperat

achieving sectoraéet t2a0b2n2s)f.or mati on ( Pat hak

4.5 Economic Refor msi2&1E&Dn sObihireknatteido nG r(olwet Shl

The 1991 economic |iberalization marked a tu
and output markets to private sector partici
areas such as seeds, fertsdiinmgeg,r sfoatgegoichhe mi @
technol ogi cal i nnovation (Chakraborty, 2024
access to quality inputs and diversified me
transiti onivnagl uteo wecarrddp shtimgachu & b uy e, f |l or i cul t ur
plants driven by changing domestic consumpt.
et 2a0l0.7,) . States | i ke Maharashtra, Tamil Nad:!
hubs for horticultural expansion, while West
spice cultivation. These trendgraefhbhactedna
aligning agriculture with-l ighebal i zmatrikcent pdhyan
agriculture embraced a more integrated devel

watershed devel opmdantri gadgoammsess,t emsc¢cr cand e

schemes (€@hoBKaKYyla These interventions ackn
natur al resour ces enaamfafgieeanieenn gy wadreda f i nanci al
term agricultur al growt h. Programmes | i ke t

( PMKSY) dndra hérrigation Fund (MWwFidesmdead
adoption of drip and spri rmklagrcei rsrtiag aetsi osnu,c h
Pradesh, Gujarat, Tamil Nadu, and Rajast han,
Bank for Agriculture andtRonealusDgyelaopmkenty €

enhanced through institutional reforms and
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farmers to #rewedti eini dleichawtodns@ires ngndrrreds o0 €n
of Agriculture & Farmers Welfare, 2025).

4. 6 Resurgence & ModeriRr @#oéntc)y: I Did-Bmatitvamsd (

Agricul ture

The current phase of I ndian agriculture was
climaetse |l i ent i nnovations. A key milestone w
Mar K eNtAM) e i n 20 @, aaepactronicnectaedngvenrt:
regul ated APMC mandis across 23 states and
Far mers Agribusiness Consortium (SFAC) unde |
Wel f aNAeM w=treamlined agriculeatulir ame mar ket idn g c
transparent auctions, and online payment s,
transaction cost s (Ministry of Agricul ture

operationalized the visionwionfg "fGanremeNast itoon,t r

o

cal mandi s ahevealccbsyemati @8yalhar moni zing

mpl i fying | i eNeAnvs iemp opwea ceedd isrmead ,| heol der s t o
hanced market access tf oaf tAgeriircudrtadwrce C(o
rmersoé6 Wel fare, 2017) . Digital aglrawalll t ur
i-sd kbinng and i nformation dbhasedi advi or y ns
h as | CARGs Agr aomeii tedai sbay b athidmep,h ehvyKpdesrd
al Il nsights on weather, crop health, and
ormed decisions amid rising climate ri sk
5) . Pl at AdARmMa nldi Ke i §IhST Saat hi further en

t egr gptoiwreg edl cont ent del i very i n regi onal

> ©O 5 o <© o 9 S
N S O O O

ioritized the formation of Far mer Produce
eme, ailmialg 10, ECA2HPOBI byslOpg70f Cooper a

|l l ectives empowered small and marginal far

o \n ©
o o -
>

mar kets. States | i ke Maharashtr a, Uttar Prad
wiht over 44, 000 FPOs formed nationwisdarbyp2O0:
and subsidized drone usage accelerated the &
Ki san Drone SciHé®mé prubwsiidleds50@ 0 FPOsermasndf €u
drone procur ement (Ministry of Agricul ture
facilitated aeri al spraying, crop monitoring

enhancing productivity.
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Status of Indian Agriculture in Indian Economy
Key Insights from Agricultural Development and Policies

¥ Production & Productivity ) (ﬂm Foad pressofitg S storage
» Production & Productivity INDIA ¢ 12.41% of organised employment
Harticullure. 365.48 MT (202.23) * USD 46.44B agri-food exports |
* 33% contribution to Agri GVA ?17 ¢ 1,079 PMKSY projects completed
« India ranks 2nd globally in fruit & vegtables * Smart warehouse development
* 1st in Bananas, Mangoes, Papayas <1/ AlicdlcactoraGronan
&5 Irrigation & Water ManagemiT——> '%\r—;? « Fish production: 184,02 lakh fonnet
Mi . . (’\ * Seafood exports, ¥60.923,85 crore
* Micro-irrigation expansion
o syt * 29,70% export growth
* Per Drop More Crop initiative L
. * PMMSY & FIDF initiatives
¢ Departure from average rainfall
* Weather-based crop insurance “9 Sustainable Agriculture

%%{ Mechanization & Technology ka * NMSA ctlmat.e action mission
* 52,289 organic clusters (PKVY)
* 26,662 CHCs established

@9 SDG Alignfritent” f=Y>Y'* * 14.99 lakh nectares covered
* 15,000 women SHGs getting drones . « Nano Urea & DAP promotion
* 80% subsidy (¥9 lakh support) * 8 key SDGs directly related

* Climate-resistant varleties: 2177 * No Poverty, Zero Hunger 8‘053 Employment & Labor
¢ Gender Equatity, ClimateAction

% Irrigation & Water Management . Nesart Wb s shoriie hauiR ¢ 35.223 million agricultural workers

¢ 9,000* new cooperatives
* 1,723 micro-ATMs distributed
* Institutional credit expansion

Fig. 2 Overall Status of I nd

* Micro-irrigation expansion
* Per Drop More Crop initiativve

o

[ India's Economic Growth Journey (2015-2022)

((2015-16 ] (2016-17 ) (2017-18 ) (2018-19 ] (2019-20 ] (2020-21 ) (2021-22 ]

Agriculture,
Forestry &
Fishing

9.6%
Industry
m -
2015

Agriculture stayed strong throughout (all green circles) « Industry & Services struggled during COVID-19 (red circles in 2020-21) « Strong Recovery i

000
000
000
000
000
000

2021-22 with Industry reaching 11.6% growth « Current Status (2022-23): All sectors positive again

Source: Directorate of Economics and Statistics, Agricultural Statistics at a Glance 2022

Fig. 3 I ndian Economi2@ ) Gr owt h
Together, these interventions -eehbétetdedi acbt
and c-temateent agriculture, aligning with na
enhancing food system sust aipnoabiiclyi tiyni(tSiantgihv
current phase of I n eKil 8SnA Nag g rwihd wlht uprreo vii deelsu d e6

farmer families as direct i ncome support, a
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climate amrdadieddastsrks. Schemes | i ke PKVY and
natur al farming, especially i ndrecvoelno griecfaolrlnys
as-NAM, -bAlsed advisory tool s, Ssub&iPdDiszaehddragm e
startups have enhanced pr odnadkt ingi.t yT,hemar K ett ¢

contributed to a 3.8% growth in the agricult
and rising rural demandme rMs nWeslt frayr eo,f 2A0g2r5 )c.u
Mi ssion on-OiEldi BalenrO®P{)NBIEIGeunched in 2021, was:¢
|l ndi ads heavy dependence on I mported edible
|l akh hectares to T26Ddm&rht merctt aagfe sAdryi c2wl2tbur e
2025) . Despite i ts robust framewor k, i mpl e
management , l ow fresh fruit bunch (FFB) yi e
progress, with owrlaytabget 50%ebdbly tbebar achi
t he Agriculture Experdtd eRlo leixqyp nesmph adkiuzazd o pweeln
branding of i ndigenous c-bmmddi fio®@s pt ont.ooMe
Producti onenliinke d( PILA ¢ Scheme for Fsocoad e Pr o
manufactur-tie@gt ofooesadymari ne product s, and o
all ocated to strengthen I ndian brands and e
i ni tiretfilved a stratrediangeshantdowdrod-dbeoldint eg
sector (Department of Commerce, 2018).
5FOOD SYSTEMS: | NDI A & GLOBAL STATUS

5. 1-PRroeducti on: Building the Foundati on
Seeds: Quality Foundation for Productivity

l ndia's seed sector demonstrates robust 1inst
guintals of br2ededewi tshe eidncirre az0-th&s ielmpehnats i vsa rol

The focus on dteoled rogndrsg shteamid g & tasntda npte svtar i et |

strategic adaptation to climate change <chal
seeds accolbt®w Doér i P@%eased crop producti vi
agricul tur al transformabiommpHowederseetdke r a.
across regions and crops, with small hol der f
cost and distribution constraints (FICCI &
under the Seeds Acugl ilt96 6st agnodvaerrdnss, steheodu gd
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streamline seed certification processes and

devel opment and distribution (Department of
Fertilizers: Transition Towards Sustainabil:

The I ndian fertilizer | andscape is undergoin
Urea and Nano BPARPANANM e(rPM hRer ogM amme f or Rest
Nouri shment and Ankearitohr)ats owme noef, Moategeerd @ Ing |
fertilizer overuse while maintaining product
growth in fiscal year 2024, though at a dec
percent (Ministry of Chemmrailtsi amdr eprrdas dntzs
departure fnpmttmedéali gbf the Greemf i Reivodtut a
environmentally sustainable fertilizer managdg
i mbal ances where $emei br gleesa da yge utsoe nscoei | deg
groundwater contaminati#fen,tiwhizleed.ot her s r ema

Manures & Organics: Sustainable Soil Managen

The resurgence of organic farming through P
MOVCDNER ( Mi ssion Organic Value Chain Develo

growing recognition of soil health pgprodteniier
establishment of organic clusters and cert.ii
chemfcaé production systems. Despite policy

|l i mited compared to ¢ omv eennthiaonncaeld aignrciecnutlitvuer

l inkages (Ministry of Agriculture & Far mers

Pl ant Protection: |l ntegrated Management Syst
The shift 4 momnshemi palst control to I ntegre
bi opesticide adoption marks a pivotal mo v e
i ntegrates biological contr ol a guesnet st,o cmualitnutr,
pest popul ations below economic threshold | e

ri sks (Ministry of Agriculture & Farmers Wel

spp. , Bacillus t-basedgifegsanbhatamdai nedmt r act
specificity and environmental safety, though
use (Ram, 2015). The Ei2bnamiderSwkcrovey dfhel ndniy
and biopesti cindaetse irne seinlhiaennccien,g scoiil health,
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under the National Mi ssion on Sustainabl e Ag

adopti on, particularly due to |imited far me
access for biocontrol inputsin§tbeogomhéniohgl
i ncenti vipzriirnvgat ppu bplaircc ner shi ps are critical t
systems (Ministry of Finance, 2025).

Credit: Expanding Financial Access

l nstitutional c¢credit in Indian agriculture h
i nterest subventi on, and PMFBY, Hmpsrtdaviung o
| ending often exploitativemesngl smpét sostder bn
Bank of I ndia, 2019). The Economic Survey (:
toward crop production, |l eaving gaps in fi na

processing due to Ilcowlfaiteramdi alonlsittrean aad\y. aBrc
strengthening FPO and SHG | inkages, promot i
norms for diversified farm operations, and
(Ministry oFaAgersuWeluferé&, 2025; Mi ni stry o

Mechani zati on & AutDrmavte no nT:r aTnescfhonronhaotgiyo n

The establishment o f 26,662 Custom Hiring
i mproved small hol der far mer s’ access to mect
ownership of expensive equi {Hmemempt Gr BDaég spvi GHIi s
80% subsidies represents i nnovative t echn
appl i geatcilaurds ng pesticide spraying and crop

Far mer s Wel ftbaarsee,d 2pO0r2eX)i.sifln f arimy nlgeisiy g t iemis e g

into agricultural -dbrpieveart i dasi siemmbmakgnglat e
utilization, though adoption rates waryalsi,gn
2025) .

Digitalizati on: Il nformati on and Mar ket I nteg

The digital transfor mati on -NAfM a g\raitc uwolntau r eA gtrh
Mar ket ) , Ki san Cal |l -tCemh egtsgr tanpls nhuane rroaso lau
access and mar k-dat aophetf o# menyg poirdngaitid eo nr eoanl we

mar ket prices, and technical -makvingorciapsabidr
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However, digital divide issues persist, with

adequate digital i nfrastructure and technol o

5.2 Production: Meeting Food and Nutrition S

Cereals: Global Production Leadership with P
|l ndia stands abkatfpheswocédéal spcoddcer, contr
food security. However, productivity |l evels
indicating substantial potenrtaall groaduwateiladn i
by 61 million tonnes (2 percent) between 202
out put . Mai z e, wheat, and rice accounted fo
globally (Ministry whe&tnaonteing626d. dBmMmC e aktn
systems, though efforctereal pfometéeemt!| Fetsge
diversity and climate resilience. The <challl e

di et ar ycadiiwer sainfdi envi ronment al -stursd sad ench brié gi
(Worl d Food Programme & NITI Aayog, 2024).

Pul ses & Oil seeds: Addressing Protein and Oi
The National Food Security Mission prioritiz
and i mprove protein availability in Indian d
producti on, l ndia continues etmmpagmrtoiwnaegag s dlesn
indicating the need for further proatucdli v, t
2025) . The Nationali OMIiI s fiad mO R{))MN MEeDd rbd e nQti sl sa
initiative to reduce t her rmamstsliw ee xeadda ebdiengoi U
annual l vy. The mission focuses on expanding
addressingi ncchhaudiemnggewat er requi rement s, SOi
concerns (Ministry of Agriculture & Farmers

Dairy: Gl obal Leadership Story

Il ndia's position as the world's | argest milKk
23, represents one of agriculture's most re

pioneered through Operation Floedticmgamieldl iao

smal |l hol der far mer s t o ur ban mar ket s, demo
i nnovations in agricultural devel opment (De
2025). The dairy sector's <stoinet i cdemandr owit hem
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i ncomes and di etary preferences, effective

i nnovations in breeding, feeding, and proce
productivity per ani mal, ensuring aogamddrtnys s
related to greenhouse gas emissions from | iv

Meat & Poul try: Rapid Growth Trajectory

|l ndi ads poultry sector has recloadgaelstexeggptpro
and -Ifafdést broiler producer globally, with
and broiler meat output exd2z24LdiDgpar t8mamtl | o fc

Husbandry & Dairying, 2024) . Thi s expansi @
urbani zati on, and i mproved supply chains, cc
rur al empl oyment , especidallbacktyharrodu gpho uclotnrtyr.a
sector faces challenges such as disease out

with maize and soybean prices rising over 20

chains and hygiitemiacver oc®@¥%sofngpowl try meat s
(Roser o, 2024). Addressing these issues thr
investment in modern retail and cold storag
sectoindas I madlieadd egonomy.

Fi shery: Bl ue Revolution Success

The Pradhan Mantr.i Mat sya Sampada Yojana (P

production to 184 | akh tonnes in 2023, wunder
supply and supporting rural | i veliirmloaomdds .f iTshh «
with aquaculture emerging as a key driiver of
25, |l ndi ads fisheries secilodr, ewiptam diendl abnyd ofvie
growing by 142%, refl elctsiunsgt aa-yabt dt eadqiucg b s h i
Meanwhi | e, gl obal marine fishery stocks wit
62.3% in 2021 (Department of Fisheries, 2025

management . Il mdi @adanedmplasaicul o ure, Hagedal [
practices positioned it for continued gr owt
sustainability concerns.
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Technol ogy & Resource Use: Precision Agricul

The adoption of p r-iercriisg atni ofngar mmd , r em eewab |
transformative shiftiéeéonwwaandrresgbtuuouce in | ndi
sensodrsi,véAh anal y-based modi satehmppalkeabdéneld f a
decisions on irrigation, fertilizati on, and
waste (Yadav, 2024). Agritech platforms | i ke
support crop health mareidticrtiinvg, dd sielasan allyes

Economic S@bveypyte2d24hat adoption remained u

facing barriers due to high cost s, i mited
(Mahat ma Gandhi Gr a n200d2ady)a.  WBnriivdegrisnigt yt hi s g
government support, |l ocali zed tech soluti ons:s
access to smart farming innovations.

5. 3 -FProsduction: Value Addition and Market | n:
Mar keting: Connecting Farmers to Remuneratiyv
The agricul tural mar keting | andscape has tra

Mi ni mum Support Price (MSP) oper at i-NAN, Pub

platform connectivity. The MSP sys$bemac meess
whil e PDS ensures f ood -NsAevc uprliattyf oframr hcaosn scur neea
nati onal agricultural mar ket , enabling farm

prices for their produce. eShdorntracds@toirdmn.e

has i mproved mar ket access for farmers in di
pobarvest | osses (Ministry of Railways, 2025
many areas, andr kiehte rbeefnoerfmst sh aovfe nmmao t reache
particularly small holders in remote regions.
Val ue Addition: Processing Sector Growth

The rise in Indiabés food processing sector h
Pradhan Mantri Ki san Sampada Yojana (PMKSY)
Scheme for Food Pr é&ddy9s i nbgotlhn dauisnterdy ca(tB LeerSh a |
boosting investment, and fostering innovati it
(202026) , provides financi al assi st amRkRle, f or

wi t h an outl ay o fi2 0 2170),,9 0 ® u pcproorit és (@ 2h@ed hd r efac
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manufacturing champi ons and promotes | ndi a
initiatives have positioned food processing
enabling farmers to realize betthar vedturiness &
and expanded mar ket access (Ministry of F o

growth reflects increasing consumer demand f
potential -har vegstucleopvsdssHoweVevelthhemprase
agricultur al commodities compared to gl obal
expansion and i mprovement .

Processing: Secondary Agriculture Devel opmen
Secondary agriculture in India has gained mo
and rur al i ncome enhancement, moving beyond
sectors I|like floriculturepameduetroamanpfaatu
each showing strong ©@2rdo,wtlhn dpioat ecnutlitailv.a tAesd offl
t housand hectares, producing 2,284 thousand
of cut fl owers, with ieklpioons Stadtuesl lait k & SDa 18
and West Bengal |l ead i n commerci al floricul"
APEDRAacked export units. Additionally, I ni ti
Boar d aencdo n b myp mi s omoet eldavieer bal -pcrudducvtat i
i nnovation, including essential oils, natura
Commer c e, 2025) . These devel-agdednt selsielhdteat
agricultur ea,venfufeesr ifrog meewr epreneur ship, empl
These activities often require specific infr
presenting both opportunities and chall enge

sOur ces.

Di stribution: Export Performance and Mar ket
|l ndia'"s agricultural export performance has
46.44 billion in FY24, demonstrating the cou
The -Bgport Policy focuses on doulpgl icognpagrtc
advantages i n vianrcilouudsi ncgo mmocdei,t iwehseat , fruits,
proddbtes.chall enge | ies in meeting stringent
consistent suppl vy, andalcompekeng ehbteatt eel
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competition and complex regulatory requirem

mai ntenance and certification processes r ema

Storage & Warehousing: I nfrastructure Modern
|l ndi abarpest infrastructure witnessed major
projects sanctioned, reflecting a strategic

efficiency. The adoption of Hub s& ngp orkoed ed is

introduced advanced technol ogies such as aut

pest managememé, i amdnteny tracking. These up
Nati onal Logistics Policyo axitdr ePaMhloGeitesi t aJghsa kat
integrate rur al producers into national v al

| ndi ads warehousing soergeadr, exe@adnhliendg b9 .35 %miy
2023, wiptalmt ¢t hil od ipd taiyees s ( IRL)vi ng 43% of | e
transformation positiohegil sadi astlobhubewlimee ae g
reali zation and reduced wastage for far mers
aim to adideca&lssi nfheastrigtcture gap th-barkasthi

|l osses, particularly affecting far mers' i nco

|l nfrastructure: Cold Chain and Support Syste

The devel opment of cold chai nMarekevtor Ikisf raangdt re
( AMI) scheme provi des Ssubscaodntersol F ed st ent
transportation facilities, particulaol ys,cru
vegetabl es, dairy product s, and me at ( Badsea
i nvest ments, infrastructure gaps persist, pa
|l ack access to proper storalge énmaergytsgst el
storage and the devel opment of mobile col d s
addressing these chall enges. The success of
physical infrastructecénboal atapaoint yd,evmaiomt
financial sustai-habmlopgrmbdehsahdrefbagtive
Gl obal Context and Comparative Perspective

|l ndi ads agricultural shift was shaped by gl
growth, and changing diets. The FAO (2024) r
insecurity, and growing obesity,oamaard Dx¥anfi a
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obese. n this context, l-ddi senegednad toachdsrg
to ensure food and nutrition security. The
sufficiency, developing coopeo@y iwreovinddes twd
| essons for other developing nations (I ndi an
chall enges including climate change adaptat.
equitabl e growth r eduwinr ea nado ntninnowead i pvceel iscoyl ua't
of traditional knowledge with modern technol
and strengthening of rural institutions r ema
forwar d arleagnuciirnegs pbr oducti vity growth with er
that the benefits of agricultural devel opmen
positioning Indian agriculture to ceaetrnut e
the nutritional needs of iits growing popul at
Tabllendi:ads gl obal ranking i staple foods
Category Crop /[l ndia'"s |[Production [/
ProdugRank

Cereals & S|Rice 2nd 157.58 mil i
Cereals & S{Wheat (3rd Maj or produc

gl obal)
Cereals & S|Maize |5th l ncreasing (
Pul ses Le{Pul seglst Largest prod

(Tot al gl obal)

Roots & Tub(Potatdg2nd Maj or staple
Sugar -c& obBiso|Sugar d2nd Maj or swugar

gl obal)
Oi | seeds Soybeghth l ncreasing (
Horti ¢bBtoaur yFruits2nd Diverse frui
Veget abl es (Tot al gl obal)
Horti ¢t iiur {Mango |1st Largest (45%
Veget abl es
Horti ¢kt wiiur §Bananglst Largest (25%
Veget abl es
Food and Nutrition Security to Mitigat obal H



Horti ¢bBtaiur §Oni on |{2nd Maj or export
Vegetabl es gl obal)
Horti ¢BtauryTomatg2nd Large produc
Veget abl es gl obal)
Horti ¢bBttiur yVeget a2nd Maj or produc
Veget abl es (Tot al gl obal)
Dai r & Mil [Mil k (1st 216. 22 mil |
Dair & Mil [Butterlst Largest (30%
Ghee
Dairy & Mil |[CheesgNot -3Top |[Small share
Poul tr & E|Eggs 2nd 153.5 billio
Poul tr & E|(Chi ckeg5th 5.6 million
Me a t
Fisheries &|Fish (2nd 10.2 million
Fisheries &|Aquacy2nd Growing rapi
gl obal)
Fisheries &|Maring3rd |l mportant (6
Fi sher
Livestock &|Buffalllst Largest expo
Me a t gl obal)
Livestock &|Goat N2nd Large popul a
gl obal)
Speci al Cro|Tea 2nd Maj or export
gl obal)
Speci al Cro|Coffegbth Arabica & RO
gl obal)
Special Cro(Cotton2nd Large textil
(24% gl obal)
Speci al Cro|Jute 1st Largest (60%
Speci al Cro|Spiceglst Largest prod
(Tot al gl obal)
Food and Nutrition Security to Mitigat



CONCLUSI ON

Thi s study concluded t hat | ndi ammdagendehtae
Ssubsistence farming and f-dmines s$ypsthermi marlsq
sufficiency in cereals, gl obal I 2e3aqdnedr srhai ppi di |
growth in fisheries (184 | akh tonnes in 202!
share declined to 18% by 2019, while it con
reflecting a wideningl evelduabaeysyshgap 87 Pow
families earned | ess thanst dt0e 08D s pnaomit thil s
households in Jharkhand earned above this th

agriculture employed over i hdD6athiindi ohs ppej

l'iveli hoods despite struct-uirlaér ashi zatsi o¢owaefd
di versification into horticulture, poultry,
as-NAM | i nkimaghdi,s470nd the FPO scheme with 4
strengt hened mar ket access and far mer col |
productivity i n pul ses and oi |l seeds, cl i me
mechani zatilon ooand @iegistiat ed. Overall, the f
agricul tural trajectory required an i ntegr ¢
ecol ogi cal sustainability, equi tabl e i ncome
food and nutrition security for its popul ati

REFERENCES

Aijaz, N., Lan, H., Raza, T., Yaqub, M., 1qgb:
in agriculture: Advanci ng Jcoruorpnadr ocodfu cAtgirvii
and Food Resdslddrydbp,s : 20 doi . org/ 10. 1016/ | .| ¢

Ayyappan, S., Chandr a, IPCARM&8udtanyg omeetS: Kg
transformatiomprithabpegAamubéet sDiipeet or at e
|l nf ormati on and Publications of Agricul tu
https://www.icar.ord.iilre/sPiPludpsalirdenfea uslihti /pf_iOl.

Badatya, K. Cc. , & APgrraiscaudl,t ukr.e VmarSk.e t(P20031t0i)n.f r
evaluation study in Andhra Pradesho(@BYValbBe
for Agricul ture and Rur al Devel opment,

https:// www. nabard. org/ auth/ writereaddat a

il ng. pdf

Food and Nutrition Security to Mitigat obal H


https://doi.org/10.1016/j.jafr.2025.101762
https://www.icar.org.in/sites/default/files/inline-files/Public-Private-Partnership_0.pdf
https://www.nabard.org/auth/writereaddata/tender/2208170059Agriculture%20Marketing.pdf
https://www.nabard.org/auth/writereaddata/tender/2208170059Agriculture%20Marketing.pdf

Birthal, P. S., Negi , D.l n.o,med hsao,u rAc.e sK .o, f & aS
i n I ndi a: Determi nant s, di stributional
Agricul tur al Economics 2R&3 e ardc8h3 7 R €
https://doi . @&r2¢g/91 ®@.75 A5 &/0j3. 097 4

Brock, S. (2023) . Wh a t (S a food system?
mul t Agidiecul tur e and ,H@Q 3nka n -8 17B&.D u e s
https://doi.o0Xx3BO1465.71 007/ s10460

Car on, P., Fe&rsroariam,Y Gle LNeaamar r o, D., Hai nze!
I ., (e2t0 1a8l) .. Food systems for sustainabl e
fopart transformation. hAgpen/ / Gwist @i ;m/ 1 D.e
01@5 19

Chakraborty, A. (2024) . | ndi an agriculture
|l nternational Journal of Finghyjial2z3.6an a ¢

https://doi.org/ 10.33545/26179210.2023.vVv6

Chokkakul a, S. , KapuWATEAR ,AND SFiEDgEMRALA.S M: 2 OO
WI TH STATES. https://accountabil!]|
content/uploadsFedernallics WPFWaalkrpdf

Commi ttee on EBRtomatesn ¢R025) mate resilien
organic farming throu@hi)KMKai ¢tSi xt bf RA@QD
Far mer s Wel f ar e, Lok Sabha Secretard.i
https://eparlib.sansad.in/bitstream/ 12345

Cornet, S. , Barpanda, S. , Gui di Su#st aiAnabb.l,i
education and community devel opment I n h
cabasaplpr oachekntienr nlartdioan.a l Jour nal of S
Educazbo)rl1B8dt ps: //doi . &g AR42108/ 1 JSHE

Das, R., & Srivastava, R. (2021). Income ine
regression based decomposition aRkgég&Bysis.
1128 49%t.t ps: //doi .org/10. 1111/ rode. 12758

Davi s, B. , Man e, E., Gurbuzer, L. Y., Caivan
(20E3)xi mati ng gl-loebvadl aenndp [cooyummetnrty iFowodg &i f

Food and Nutrition Security to Mitigat obal H


https://doi.org/10.5958/j.0974-0279.27.1.003
https://doi.org/10.1007/s10460-023-10457-z
https://doi.org/10.1007/s13593-018-0519-1
https://doi.org/10.1007/s13593-018-0519-1
https://doi.org/10.33545/26179210.2023.v6.i2.494
https://accountabilityindia.in/wp-content/uploads/2021/12/WP_Water-Federalism_Final.pdf
https://accountabilityindia.in/wp-content/uploads/2021/12/WP_Water-Federalism_Final.pdf
https://eparlib.sansad.in/bitstream/123456789/2989845/1/18_Estimates_6.pdf
https://doi.org/10.1108/IJSHE-07-2022-0242
https://doi.org/10.1111/rode.12758

Agric

https:

ul ture Orgar

/| / openknowl edge. fao. o-2g#8%8Bwear / api /

b29c2ce01422/ content

De Roy, S. (2017). Economi c rEecfoonromsi ca nadn da gPoil
Weekl-FZh.t t ps: / [/ www. | stor.org/ stabl e/ 266960

Department of Agricult sreed& bBarSmeaidsdwWe | fGorvee.r
of IMmtdtipas: / / seednet . gov.in/ material/ Overyv

Department of Agricultideamo&DFanmebsdWel Eaapew
selhdl p groups with advancéldniagtrigvubfurgl
Far mer s Wel far e, Go vteorsn mme/ mtwwo f ndinad.igao.v . |
dr odiied i

Department of Agricul t Nrad i & nRRd r nva rsss iT\enl | foanr ek «
Palm (-OMEOMi nistry of Agriculture & Far me
https://nmeo.dac. gov. in

Depart ment o f Agriculture, CoopRepactritonofand]l
Commi ttee on Doubl i ng THarHpeordsuéc tlinocno ment evroy
Agricul tur.,alMimarskeatyi nogfi Agricul ture & Far
| ndhitat.ps: / / agriwelfare.gov.in/ Documents/ D

Department of Ani mal Hudbaodfl yr 82p5d rMI anbi Osgt dr nyg .
Fi sheries, Ani mal Husbandry and Dai r
https://dahd. gov. 1M/ Aintnera/l Refpaoultt2/0f2i312¢s /p2

Depart ment of CAogmmm ecrucl et.u r (€2 OEM3p)o.ir £t rPyo | 0 fc y Co mn
Il ndustry, Government http$:// clomdniea.ce. ¢
content/uploads/ 2020/ 02/ NTESCL63680208540
pdf

Depart ment of @d nomne rccud .t .u(r 26 P& rsud e dusr a | and P
Product s Export Devel opment Aut hority (4
|l ndustry, Govlietrtnpme:n/t/ mageda.dda@av. i n/ Fl ori cu

Depart ment of HRairsnheesrsiiensg. t(h2e0 2b5)u.e econ.omy: I
Mi ni stry of Fi sheries, Ani mal Husbandry

Food and Nutrition Security to Mitigat obal H


https://openknowledge.fao.org/server/api/core/bitstreams/08f5f6df-2ef2-45a2-85aa-b29c2ce01422/content
https://openknowledge.fao.org/server/api/core/bitstreams/08f5f6df-2ef2-45a2-85aa-b29c2ce01422/content
https://www.jstor.org/stable/26696027
https://seednet.gov.in/material/Overview.htm#:~:text=Financial Assistance to Central Seed Testing Laboratories,be located within the NSRTC
https://www.india.gov.in/spotlight/namo-drone-didi#:~:text=Namo Drone Didi is a,to Farmers through Women SHGs
https://www.india.gov.in/spotlight/namo-drone-didi#:~:text=Namo Drone Didi is a,to Farmers through Women SHGs
https://nmeo.dac.gov.in/
https://agriwelfare.gov.in/Documents/DFI%20Volume%204.pdf
https://dahd.gov.in/sites/default/files/2024-10/AnnualReport202324.pdf
https://commerce.gov.in/wp-content/uploads/2020/02/NTESCL636802085403925699_AGRI_EXPORT_POLICY.pdf
https://commerce.gov.in/wp-content/uploads/2020/02/NTESCL636802085403925699_AGRI_EXPORT_POLICY.pdf
https://commerce.gov.in/wp-content/uploads/2020/02/NTESCL636802085403925699_AGRI_EXPORT_POLICY.pdf
https://apeda.gov.in/FloricultureAndSeeds

https://static.pib.gov.in/WriteReadDatal s
3619101. pdf

Eaki n, H. , Connor s, J. P. . Wharton, c. , Ber
|l denti fying attributes of food system su:
Agri c. Hum. T WaButess 3/4/,ddi5.7c01g@71594. 1007/ s 10

EEA (2017) . Food in a Green Light: A Systems
Publications Office of the European Uni on

Ericksen, P. J., 2009: Food Security and Gl o
| n: Environment al Science & iIiPOoTicy

https://doi.org/10.212016/j).envsci.2009.04.

Ericksen, P. . Stewart, B. , Di xon, J., Bar |l in
value of a food system approach, o in Food
eds J. l ngr am and P. Er i c k $4ebn. (Lc

https:// www.tavlorfrancis. coff// vkHdopoteler s/ e d

systbemr-pakbhy clkestene wate xdoanvbi adr Ipihm-lyd rpi n g

mol-drnyde-r edbmgr am

FAOFood and Agriculture Organization of the
i n 2050. Ro me .
https://www. fao.org/fileadmin/templates/ w
Worl d_ _in 2050. pdf

FAO (2018). Transforming Food and Agricul tu
Actions to -MakdesDeRomeonFAO.

FAO, | FAD, UNICEF, WFP, and WHO (2020). #AThe
world 2020, 0 in Transforming Food System
Towards Hunger and Food I nsecuri id5.Targe

https:// books.google. com/ books/ downl oad/ T
on. pdf?id=09zyDwWAAQBAJ &out put =pdf

FAO. (RMOQ@ 49t.at i sti cal Yearbook 2024 reveal s
gl obal agriculture, food security, and
empl oymeénntt ps: // www. fao. osgangswerdd@dkdet ai

Food and Nutrition Security to Mitigat obal H


https://static.pib.gov.in/WriteReadData/specificdocs/documents/2025/aug/doc2025823619101.pdf
https://static.pib.gov.in/WriteReadData/specificdocs/documents/2025/aug/doc2025823619101.pdf
https://doi.org/10.1007/s10460-016-9754-8
https://doi.org/10.1016/j.envsci.2009.04.007
https://www.taylorfrancis.com/chapters/edit/10.4324/9781849776615-3/value-food-system-approach-polly-ericksen-beth-stewart-jane-dixon-david-barling-philip-loring-molly-anderson-john-ingram
https://www.taylorfrancis.com/chapters/edit/10.4324/9781849776615-3/value-food-system-approach-polly-ericksen-beth-stewart-jane-dixon-david-barling-philip-loring-molly-anderson-john-ingram
https://www.taylorfrancis.com/chapters/edit/10.4324/9781849776615-3/value-food-system-approach-polly-ericksen-beth-stewart-jane-dixon-david-barling-philip-loring-molly-anderson-john-ingram
https://www.fao.org/fileadmin/templates/wsfs/docs/expert_paper/How_to_Feed_the_World_in_2050.pdf
https://www.fao.org/fileadmin/templates/wsfs/docs/expert_paper/How_to_Feed_the_World_in_2050.pdf
https://books.google.com/books/download/The_State_of_Food_Security_and_Nutrition.pdf?id=09zyDwAAQBAJ&output=pdf
https://books.google.com/books/download/The_State_of_Food_Security_and_Nutrition.pdf?id=09zyDwAAQBAJ&output=pdf
https://www.fao.org/newsroom/detail/fao-statistical-yearbook-2024-reveals-critical-insights-on-the-sustainability-of-agriculture-food-security-and-the-importance-of-agrifood-in-employment/en

reveal 4 nc adgthiseu st ai-anfadpn il ¢fudyd d ¢ @arnitdth ye

i mpor-ofagc eifmmpl| oy ment / en

FI CClI & YES BIANK.I n(d2i0a2n4d )mai ze sector: Trends,

sustainabl e . gr
https:// www.vyesbank.in/content/published/
BD1ADE8DOB89010C/ nativel/lybl vyves bnak the
nges and_ i mperatives for sustainabl e _gr ow

oken=21f 7ccf a2lff a63f480f12001938f 54

FirstposkPL48020 2Mh)e.n US choked food ai.d to
https:// www. fi#A80Dbeussth ctbadh dtdsdh aignedli a s
for @od-a 86 0119. ht ml

Food & BeveragesTReogeswing. g(263a#) dairy in
echnol ogi cal i nnovations . dr i v

ttps:/ / foodnbevena oeg mmdailersnvs uaawtr gmant/ it dre

ntde c hnoil mmgo weitli whag

Ol i fe%20o0f %B20dairy%20produlkdb8HEZHWERpPrBaset

t
h
a
efficiencyl/l#: ~:text=Membrane%20filtration
2
sing%20are, with%20Il i mited%20col d®w20storag

Gada, VHow2m24)x. infrastructure projects in

arty |l ogi stics & wareRonmanoigal | aBx

r ojie@cxs ettdt r ans a8 ba rltoyg i-vBad rieclseusi ng
andsddped 2 3

a
p
https://www. financial éaxopmeagisasf. casnt/ buwst nmnrees s
p
I

Gada, V.infZ2@Gz4)ucture developments in 2024
warehouse manag.e menC€on s tsreuccttoiron We e k

https:// www. constructi onwetekealnd-p#h@&add n/ peo

setto evi-t a3 pHerwar e hnaumnsaeg esneecntto r

Gowd, K. K. (2022) . Net work governance, f o
Functioning of Chhattisgarh's Centraliz
Distribution Sydvbemna( CORE PRBBNi,c eRHM4®I
https://doi.org/10.1002/ pa. 2549

Food and Nutrition Security to Mitigat obal F


https://www.fao.org/newsroom/detail/fao-statistical-yearbook-2024-reveals-critical-insights-on-the-sustainability-of-agriculture-food-security-and-the-importance-of-agrifood-in-employment/en
https://www.fao.org/newsroom/detail/fao-statistical-yearbook-2024-reveals-critical-insights-on-the-sustainability-of-agriculture-food-security-and-the-importance-of-agrifood-in-employment/en
https://www.yesbank.in/content/published/api/v1.1/assets/CONT38E095A478034F0DBD1ADE8D0B89010C/native/ybl_yes_bnak_the_indian_maize_sector_trends_challenges_and_imperatives_for_sustainable_growth_2024.pdf?download=false&channelToken=21f7ccfa2fc3401091938f541a6f8f2a
https://www.yesbank.in/content/published/api/v1.1/assets/CONT38E095A478034F0DBD1ADE8D0B89010C/native/ybl_yes_bnak_the_indian_maize_sector_trends_challenges_and_imperatives_for_sustainable_growth_2024.pdf?download=false&channelToken=21f7ccfa2fc3401091938f541a6f8f2a
https://www.yesbank.in/content/published/api/v1.1/assets/CONT38E095A478034F0DBD1ADE8D0B89010C/native/ybl_yes_bnak_the_indian_maize_sector_trends_challenges_and_imperatives_for_sustainable_growth_2024.pdf?download=false&channelToken=21f7ccfa2fc3401091938f541a6f8f2a
https://www.yesbank.in/content/published/api/v1.1/assets/CONT38E095A478034F0DBD1ADE8D0B89010C/native/ybl_yes_bnak_the_indian_maize_sector_trends_challenges_and_imperatives_for_sustainable_growth_2024.pdf?download=false&channelToken=21f7ccfa2fc3401091938f541a6f8f2a
https://www.firstpost.com/india/pl-480-when-us-choked-food-aid-to-shape-indias-foreign-policy-13860119.html
https://www.firstpost.com/india/pl-480-when-us-choked-food-aid-to-shape-indias-foreign-policy-13860119.html
https://foodnbeveragesprocessing.com/the-growing-global-dairy-industry-automation-and-technological-innovations-driving-efficiency/#:~:text=Membrane filtration offers several benefits,shelf life of dairy products.&text=Pasteurization and UHT processing are,with limited cold storage infrastructure
https://foodnbeveragesprocessing.com/the-growing-global-dairy-industry-automation-and-technological-innovations-driving-efficiency/#:~:text=Membrane filtration offers several benefits,shelf life of dairy products.&text=Pasteurization and UHT processing are,with limited cold storage infrastructure
https://foodnbeveragesprocessing.com/the-growing-global-dairy-industry-automation-and-technological-innovations-driving-efficiency/#:~:text=Membrane filtration offers several benefits,shelf life of dairy products.&text=Pasteurization and UHT processing are,with limited cold storage infrastructure
https://foodnbeveragesprocessing.com/the-growing-global-dairy-industry-automation-and-technological-innovations-driving-efficiency/#:~:text=Membrane filtration offers several benefits,shelf life of dairy products.&text=Pasteurization and UHT processing are,with limited cold storage infrastructure
https://foodnbeveragesprocessing.com/the-growing-global-dairy-industry-automation-and-technological-innovations-driving-efficiency/#:~:text=Membrane filtration offers several benefits,shelf life of dairy products.&text=Pasteurization and UHT processing are,with limited cold storage infrastructure
https://www.financialexpress.com/business/industry-how-mega-infrastructure-projects-in-2024-is-set-to-transform-indias-3rd-party-logistics-warehousing-landscape-3454523
https://www.financialexpress.com/business/industry-how-mega-infrastructure-projects-in-2024-is-set-to-transform-indias-3rd-party-logistics-warehousing-landscape-3454523
https://www.financialexpress.com/business/industry-how-mega-infrastructure-projects-in-2024-is-set-to-transform-indias-3rd-party-logistics-warehousing-landscape-3454523
https://www.constructionweekonline.in/people/infrastructure-developments-in-2024-set-to-revitalise-indias-3pl-and-warehouse-management-sector
https://www.constructionweekonline.in/people/infrastructure-developments-in-2024-set-to-revitalise-indias-3pl-and-warehouse-management-sector
https://doi.org/10.1002/pa.2549

Gul ati, A., &GWHiumej Rev®RLut(i2@®@”23)n I ndia: What
right e(cNoos.y st e 4) . ZEF Wor ki ng P
https://hdl.handle.net/ 10419/ 278685

Gupt a, P. , Kher a, RMi,ni&miNmray@mamamt [Br.i dedD 2iln
f a cRtesv.i ew of Agr ar ilainl) , St udd9 e s
Thttps://doi.org/10.25003/ RAS.11.1.00014

HLPEHiIi gh Level Panel of Experts, 2014: Fooc
Sustainabl e Food SRRe me ms .
https:// openknowl edge.fao. oR2@/MsFeBdv&T / api /
8c4359b74d6c/ content

Il ndi an Agricultural VResear 2 80Dmasnt iClowtne.i | ( G
Research, Govéetbhment / wivwl ndir a.-2@50.imdffile

| PBES (2019). ASummary for policymakers of t
ecosystem services of t hePoi mtter ghlvetr fnamre
Biodiversity and Ecosystem Services. eds
T. NMoGu ze, andJ. Agard, (Blo9n.n: | PBESsecretar
http://rid.unrn.edu.ar:8080/bitstream/20.
%2 9 %20Summary %20f or %20policymakers%20o0f %2
%20report %20o0n%20biodiversity%20and%20eco
201 PBES. pdf

J°rissen, J. , Meyer, R. , Pr iFaftaimr,e C.o0,0d& SBs
Chall enges and PerspectiveJATZRi odehtri édnm
Techni kf ol genabsch?2atzung i,283) THhilelo.Ai e
https://www.researchgate.net/ publication/
ges _and_ Perspectives I ntroduction_to_the_

Kal a, S. (2022) . Gl obal governance Faond | nd
Governance i(mpp. |-h HTOR. Routl edge

https:// www.taylorfrancis. co+#/ ghamptadr s/ ed

gover-nadioayd Vv er-s aaasehatkypn h a

Landes, M. , Cessna, J. Kmnhermaka, dlairy&séote
performance, and prospects. USDA Economic

Food and Nutrition Security to Mitigat obal H


https://hdl.handle.net/10419/278685
https://doi.org/10.25003/RAS.11.1.0004
https://openknowledge.fao.org/server/api/core/bitstreams/b1949fae-23d4-473c-8b87-8c4359b74d6c/content
https://openknowledge.fao.org/server/api/core/bitstreams/b1949fae-23d4-473c-8b87-8c4359b74d6c/content
https://www.iari.res.in/files/vision/vision-2050.pdf
http://rid.unrn.edu.ar:8080/bitstream/20.500.12049/4223/1/D%c3%adaz%20%282019%29%20Summary%20for%20policymakers%20of%20the%20global%20assessment%20report%20on%20biodiversity%20and%20ecosystem%20services%20of%20the%20IPBES.pdf
http://rid.unrn.edu.ar:8080/bitstream/20.500.12049/4223/1/D%c3%adaz%20%282019%29%20Summary%20for%20policymakers%20of%20the%20global%20assessment%20report%20on%20biodiversity%20and%20ecosystem%20services%20of%20the%20IPBES.pdf
http://rid.unrn.edu.ar:8080/bitstream/20.500.12049/4223/1/D%c3%adaz%20%282019%29%20Summary%20for%20policymakers%20of%20the%20global%20assessment%20report%20on%20biodiversity%20and%20ecosystem%20services%20of%20the%20IPBES.pdf
http://rid.unrn.edu.ar:8080/bitstream/20.500.12049/4223/1/D%c3%adaz%20%282019%29%20Summary%20for%20policymakers%20of%20the%20global%20assessment%20report%20on%20biodiversity%20and%20ecosystem%20services%20of%20the%20IPBES.pdf
https://www.researchgate.net/publication/269107972_Future_Food_Systems_Challenges_and_Perspectives_Introduction_to_the_Thematic_Focus
https://www.researchgate.net/publication/269107972_Future_Food_Systems_Challenges_and_Perspectives_Introduction_to_the_Thematic_Focus
https://www.taylorfrancis.com/chapters/edit/10.4324/9781003272656-8/global-governance-india-food-governance-security-shalini-kala
https://www.taylorfrancis.com/chapters/edit/10.4324/9781003272656-8/global-governance-india-food-governance-security-shalini-kala

27-@1 .
https:// www. ers.usda. gov/ sites/ d27-2ul t/ fi
01. pdf 2v=81899

MacDonal d, R. , and Reitmeier, C. (2017) . T
Agricul ture, Food Science, and Nutrition
https://doi .-0Y80%@4 HH0OW61/2B9 7 8

Mahat ma Gandhi GramoR®Rayal Uhi versibhg. | addoaa)f
preci sion agr.ihctutlptsu:r/e/ aigm i d maltam@d a gigdl € amep

i ndi al/

Mi ni stry of Agricultureéden&edraatmed sPANePFf #Ma® a g

| nf ormati on Bur eau, Government
https://www. pib.gov.in/PressReleseDetailm

Mi ni stry of AgricultuX®, &OFaFMPMEs sadMeil ¢ ae @ . uif
fl agship scheme: A st ep Rroenasr db n fAd rmma tribc
Gover nment of I
https://static.pib.gov.in/WriteReadDatals
510101. pdf

Mi ni stry of Agricul turAkgr& cRidrtnuerrasl \WerlBfdaerses. me
|l nf ormati on Bur eau, Gover nment
https:// www. pib.gov.in/PressReleasePage. a
%201 n%20i nfrastructure%20and%20technol ogi
Oresilience%20i n%20agricul ture

Mi ni stry of AgricultuCaebi&@nétarangprsowes faomet i 1§
Il nt erest Subvention 9S2Z6Gemwet hMle$S)stiong FE.

Subventi.on Pr(elsS) Il nf or mati on Bur eau, (
https://www. pib.gov.in/PressReleasePage. a
Ministry of Agriculture & Farmers Welfare. (
far mi ng, Press Il nf ormati on Bur eau,
https://www. pib.gov.in/PressReleseDetailm

Food and Nutrition Security to Mitigat obal H


https://www.ers.usda.gov/sites/default/files/_laserfiche/outlooks/82639/LDPM-272-01.pdf?v=81899
https://www.ers.usda.gov/sites/default/files/_laserfiche/outlooks/82639/LDPM-272-01.pdf?v=81899
https://doi.org/10.1016/B978-0-12-804445-2.00012-0
https://agrigramodaya.com/precision-agriculture-in-india/
https://agrigramodaya.com/precision-agriculture-in-india/
https://www.pib.gov.in/PressReleseDetailm.aspx?PRID=2112405#:~:text=Under PKVY scheme assistance @ Rs,reply in Lok Sabha today.&text=S.,NO.
https://static.pib.gov.in/WriteReadData/specificdocs/documents/2025/feb/doc2025228510101.pdf
https://static.pib.gov.in/WriteReadData/specificdocs/documents/2025/feb/doc2025228510101.pdf
https://www.pib.gov.in/PressReleasePage.aspx?PRID=2110418#:~:text=investments in infrastructure and technologies that enhance climate resilience in agriculture
https://www.pib.gov.in/PressReleasePage.aspx?PRID=2110418#:~:text=investments in infrastructure and technologies that enhance climate resilience in agriculture
https://www.pib.gov.in/PressReleasePage.aspx?PRID=2110418#:~:text=investments in infrastructure and technologies that enhance climate resilience in agriculture
https://www.pib.gov.in/PressReleasePage.aspx?PRID=2131989
https://www.pib.gov.in/PressReleseDetailm.aspx?PRID=2112405

Mini stry of AgricultuKeSAMFERMeansd WebTaerabl|
t o i mprove crofresoduatiorimay i on Bur eau,

https:// www. pib.gov.in/PressReleasePage. a

Mi ni stry of Agricul turhNat& ofarl meArgsr | Wedl M)aurree. N
My Sc he me, Govehbhmpsat/ bwwWwnihy & c h-eam. gov. i n

Mi ni stry of AgricultuPead&h&ar Mansr WelFhamaé. B
ni ne: Empowering Annadat aPr& spr dtnegootrinmag i k

Governmenht opsl hdwaww. pi b. gov.in/ PressRel e

Mi ni stry of Agricultur @r &d uFcatrinoenr so fWe Pir @& . p
|l nf or mati on Bur eau, Government

https://www. pib.gov.in/PressReleasePage. a

Mi ni stry of Chemi c alesd uacnidn gF eurrteial iuzseargse.. (AZ0a2d5
Press I nformati on Bureau, Govern
https://www. pib.gov.in/PressReleasePage. a
e %2 0P M2 DPRANAM®%20scheme % 2C%20t her e%20i s %
f %20t he%20fertilizer %20subsi dy%20saved

Mi ni stry of Cobtpematri oPr.odg2e23)0rgani zati on:
Agricul tur al CredPrnesSoclireftoremat(iPACSBur eau

https:// www. pib. gov.in/ PressReleasel fr ame
20Government 200f %201 ndi a%20has, further %2
Rs

Mi ni stry of ARgirniacnuclet.ur(e2 0a2nsd) .f ood management :
Survey 1252024 Chapter Go¥)er nment of

https:// www. indiabudget.gov.in/economicsu

Mi ni stry of IFidniaanécse .ag(raC29)t.ure sector demons
rate of 5 per cent during PR¥YIShK tionfRYana:t ik

Governmenht opsi hdwaw. pi b. gov.in/PressRel e
Ministry of Fisheries, Ani médéamHlusbaewnidew 20
Depart ment of Ani mal .HuBbessryl naadmaldio
Governmenht opsi hdwaw. pi b. gov.in/ PressRel e

Food and Nutrition Security to Mitigat obal H


https://www.pib.gov.in/PressReleasePage.aspx?PRID=2117392
https://www.myscheme.gov.in/schemes/e-nam
https://www.pib.gov.in/PressReleasePage.aspx?PRID=2104175
https://www.pib.gov.in/PressReleasePage.aspx?PRID=2149701#:~:text=by PIB Delhi-,Edible oil imports are required to bridge the gap between,Price of the particular year
https://www.pib.gov.in/PressReleasePage.aspx?PRID=2152596#:~:text=Under%20the%20PM%2DPRANAM%20scheme%2C%20there%20is%20a%20provision%20to,of%20the%20fertilizer%20subsidy%20saved
https://www.pib.gov.in/PressReleasePage.aspx?PRID=2152596#:~:text=Under%20the%20PM%2DPRANAM%20scheme%2C%20there%20is%20a%20provision%20to,of%20the%20fertilizer%20subsidy%20saved
https://www.pib.gov.in/PressReleasePage.aspx?PRID=2152596#:~:text=Under%20the%20PM%2DPRANAM%20scheme%2C%20there%20is%20a%20provision%20to,of%20the%20fertilizer%20subsidy%20saved
https://www.pib.gov.in/PressReleaseIframePage.aspx?PRID=1988649#:~:text=The Government of India has,further committed liability of Rs
https://www.pib.gov.in/PressReleaseIframePage.aspx?PRID=1988649#:~:text=The Government of India has,further committed liability of Rs
https://www.pib.gov.in/PressReleaseIframePage.aspx?PRID=1988649#:~:text=The Government of India has,further committed liability of Rs
https://www.indiabudget.gov.in/economicsurvey/doc/eschapter/echap09.pdf
https://www.pib.gov.in/PressReleasePage.aspx?PRID=2097886#:~:text=by PIB Delhi-,India's agricultural sector has demonstrated remarkable resilience in recent years,Sitharaman in the Parliament today
https://www.pib.gov.in/PressReleasePage.aspx?PRID=2086052#:~:text=According to Food and Agriculture,over the past 10 years

Mi ni stry of Food ProEmplsoymedtndulbt ouglls eBRI20
| nf or mati on Bur eau, Government
https:// www. pib.gov.in/PressReleasePage. a

Mi ni stry of KRaislhwaRail (2@2b)itates swift tra
regions to marketBrassobafohmatoont Bur eau
https:// www. pib.gov.in/PressReleasePage. a

Mi ni stry of Statistics & Chhraopgtirearmn8e [Angp i ecnud nt tu
sector $¢8tatistical Year GoBreaknmehmhdi aof
https:// www. mospi.gov.in/sites/ defaul t/ fi
- pdf

Moscatell i, S. , E I Bil al i, MowaGdmbenbsf aMnalt
Ssystems: a holistic, interdisciplithadary an
https://doi.org/10. 7251/ AGRENG1601103M

MoSPI (2019) . Estimated from unDec dnebveerl 2d0alt
survey on O6Situation Assessment of Agri ct
Sampl e Survey of fice, Mi ni stry o f St ati
Gover mmhedtndi a.

Nati onal Bank for Agricul tuMecramd]l rRruirgdt i Doen
https:// www. nabard. org/ contentl1. aspx?id=1
ctions%20made %20by %20NABARD, NABARD%20Spon

Nil es, M. |, Esquivel, J . Ahuj a, R. , and Man
Assessing | mpact s and Opportunities. W
https://schol arworks.uvm.edu/ cgil/viewcont

Padder, A. H. & Mat havan, B. , (2022) . Sect
Refl ections on dderdaldi amh Ecomomyd 2Resear
19500 .
https:// www. researchgate. net/ publication/
and Employment Reflections_on_the_ I ndian_

Panakaj e, N. , Rahi man, H. u. , Ri ha Par vi n,

Revital i-esdctonngo nsiocc ieompower ment through coop

Food and Nutrition Security to Mitigat obal H


https://www.pib.gov.in/PressReleasePage.aspx?PRID=2150876
https://www.pib.gov.in/PressReleasePage.aspx?PRID=2118005
https://www.mospi.gov.in/sites/default/files/Statistical_year_book_india_chapters/ch8.pdf
https://www.mospi.gov.in/sites/default/files/Statistical_year_book_india_chapters/ch8.pdf
https://doi.org/10.7251/AGRENG1601103M
https://www.nabard.org/content1.aspx?id=1720&catid=8&mid=8#:%7E:text=The%20sanctions%20made%20by%20NABARD,NABARD%20Sponsored%20Schemes
https://www.nabard.org/content1.aspx?id=1720&catid=8&mid=8#:%7E:text=The%20sanctions%20made%20by%20NABARD,NABARD%20Sponsored%20Schemes
https://scholarworks.uvm.edu/cgi/viewcontent.cgi?article=1016&context=calsfac
https://www.researchgate.net/publication/361052995_Sectoral_Linkages_of_Output_and_Employment_Reflections_on_the_Indian_Economy
https://www.researchgate.net/publication/361052995_Sectoral_Linkages_of_Output_and_Employment_Reflections_on_the_Indian_Economy

| ndAraab Gul f Journal of4R4%c¢i elndtZiaf6i c
https://doi.o@0R0MA.818108/ AGJ SR

Patel, N., Goswami, S., Choudhary, H., Kumar
S. (BZ@z2mategies and pathways for accel erat
of At man(ilrShBhNa& 9% 77 869 3 . NI TI Aayog, Govern
https://niti.gov.0MN/ StiHeetReAdibdvsmy st / fi |l es/ 2
Accel eGraotwitiihg | -s e watrhes aoHAt mani r bharta. pdf

Pat hak H, Mi shra JP and Mohapatra T (2022) |
Counci | of Agricul tur al Research, Nev
https://www. resear-ehmgappumathepr of il e/ Shin
2/ publication/ 365449731 Achievements _ in_F
ent I ndial/links/ 6375bc2bb#ebbbsdesdcOfc5/
Aguacdbhhtnudreep d mdie rat. pdf

Ra m, N . (2015) . Utilization of bl i not peer sntai t ci i odnes
Jour nal of l nnovative Researchl)i7n 1 Co mg
https://www.ijirct.org/viewPaper.php?pape

Ramas wamy, K. V. (2007) . Re gi o n aH c odnionme ncs i aonnd

PoliticaldeWeekgsy/ / www. j stor.org/ stable/ 40

Roser o, G. (2024) . Ret hi nking T1#Fhe d CHalilcerse
l nnovation, andhTe@phni/dal. dBfif KHOI@2MBdy .53 8 4 ¢

Ruben, R., Verhagen, J., and Pl aisier, C. (2
di fference does it make?2: Sdusdbaionabi LDt g3

Saini, R., & Kaur, M. (2022). | ncome i nequal
i n Punj ab. Cogent Food(1) & B 60O680AFK
https://doi.org/10.1080/23311932.2022.206

Sastry, D. V. S. , Singh, B. , Bhattacharya, K
and growth prospects: Re fElceoontoimd cs aod  tPhod
Week!| 3397 .

Food and Nutrition Security to Mitigat obal H


https://doi.org/10.1108/AGJSR-05-2023-0188
https://niti.gov.in/sites/default/files/2025-09/Strategies-and-Pathways-for-Accelerating-Growth-in-Pulses-towards-the-Goal-of-Atmanirbharta.pdf
https://niti.gov.in/sites/default/files/2025-09/Strategies-and-Pathways-for-Accelerating-Growth-in-Pulses-towards-the-Goal-of-Atmanirbharta.pdf
https://www.researchgate.net/profile/Shinoj-Parappurathu-2/publication/365449731_Achievements_in_Fisheries_and_Aquaculture_in_Independent_India/links/6375bc2b54eb5f547cdc0fc5/Achievements-in-Fisheries-and-Aquaculture-in-Independent-India.pdf
https://www.researchgate.net/profile/Shinoj-Parappurathu-2/publication/365449731_Achievements_in_Fisheries_and_Aquaculture_in_Independent_India/links/6375bc2b54eb5f547cdc0fc5/Achievements-in-Fisheries-and-Aquaculture-in-Independent-India.pdf
https://www.researchgate.net/profile/Shinoj-Parappurathu-2/publication/365449731_Achievements_in_Fisheries_and_Aquaculture_in_Independent_India/links/6375bc2b54eb5f547cdc0fc5/Achievements-in-Fisheries-and-Aquaculture-in-Independent-India.pdf
https://www.researchgate.net/profile/Shinoj-Parappurathu-2/publication/365449731_Achievements_in_Fisheries_and_Aquaculture_in_Independent_India/links/6375bc2b54eb5f547cdc0fc5/Achievements-in-Fisheries-and-Aquaculture-in-Independent-India.pdf
https://www.ijirct.org/viewPaper.php?paperId=2504061
https://www.jstor.org/stable/40277023
http://dx.doi.org/10.53846/goediss-10823
https://doi.org/10.3390/su11010171
https://doi.org/10.1080/23311932.2022.2069314

Sastry, D. V. S., Singh, B. , Bhattacharya, K
and growth prospects: R e fElceomntoinao cs aord  tPhod
Weekl| $33@7t.t ps: / / www. jstor.org/ stabl e/ 4413

Sendhi | R, AK Shar ma, R Kumar , CNMi shr a, A
Devel opment and Deployment of HighYieldin
T I nsights from Technol ogy Transferand P
SeedProduct i oJnourPiraolgr aonf. Cereal -1Rbe6s.e ar c |
http://doi .o?27302@33/743258%2

Shenoy, L., & R&y ptad ihm&kh!| &.bl(RD 2rl9dv ol LCtRICon i
Premstst.ps: //doi .org/10.1201/9781003183440

Shukl a, V. (2025) . Anal ysing | ncome Di stri
| ndlinad.i an Journal o f AGOLYyul 21225853 E
https://doi.org/10.63040/25827510.2025.01

Singh, K. H., Chauhan, J. S., Choudhury, P.
breeding, the varietal i nduction in seed
in I ndia: Breeding varietiesNBhANVAOURNAL
OF GENETI CS AND PLANTR O 3)BREXMTEASNG
https://doi.org/10.31742/1SGPB. 82.3.1

Singh, R. , & Singh, SBaged2b)onds Reni etve oAg
| ssues, Chall enges, Sen®Xbds5), Sol wt8i7dkn
https://doi.org/10.3390/s25154876

Srikanthnai k J. Advancing agricultural me c h a
far-mentric solutions. I nt J -77RBes ;
DOI1:0. 33545/ 2618060X.2024.v7.i6j.2795

Star , Susan Leigh, and James R. Gri esemer.
boundary objects: Amat eurs and professio
zool ogyJi39. 597 al Studies 10adf), & &BBe/nce
https://doi.org/10..12177/03063128901900300

Star, Susan Leigh, and James R. Gri esemer.

boundary objects: Amateurs and professio

Food and Nutrition Security to Mitigat obal H


https://www.jstor.org/stable/4413682
http://doi.org/10.25174/2582-2675/2023/131519
https://doi.org/10.1201/9781003183440
https://doi.org/10.63040/25827510.2025.01.014
https://doi.org/10.31742/ISGPB.82.3.1
https://doi.org/10.3390/s25154876
https://doi.org/10.33545/2618060X.2024.v7.i6j.2795
https://doi.org/10.1177/030631289019003001

zool ogyJi39. 597 al Studies 10adf), 18 &BBe/nce

https://doi.org/10..12177/03063128901900300

Steensl and, A., & Zeigler, M. (2020) .ThPer oduc
i nnovation revolution in agftppr-6Bb33r €ham:r
Springer I nternational Publishing.

Steensl and, A., & Zeigler, M. (2020) .ThPer oduc
i nnovation revolution in agtpr-6BbEBam: A
Springer I nternati onal
https://1library.oapen.org/bitstream/ hand]
ati onRevolutionlnAgric. pdf#page=48

Stefanovi cLeyLer,, FBr.eytédFgiadh | sy dJt em2®Rt09 omes: &
t he contribution to fFoodhtisgss eman tSuasn afi
Systenmshttps://doi.org/10.3389/fsufs. 2020

Thamarajakshi, R. (1989). Agricultural growt
Economic and PoeAS8ht it @al: / Weverk. \j , st . or g/ st a

The Hi ndu Busi rHeosvs LIi mcei.a (@2wWer2cdame f ood emer
sufficiencygs:// www.thehinG#bd Divrreefsodni me. c
emer gdrhaieermpha rrtasw i-pal 480/ articl e65753881. ec

UNiUni ted Nations, 2011: World Popul ation Pr
Depart ment of Economic and Soci al Af fair
Section. Ro me .
https://www.un.org/en/ development/desal/po
0/ WPP2010l V6o mme eThaebn seisv. e d f

Vai dyanat han, A . (2020) . Changing ag-rari an
i ndependence +idadelpenyd eaarSd apaeatli p b MR Hn
Routl edge | nd
https://www.taylorfrancis. co+#/chamtge mng/ ed

aqgr astirawmich diicd | epcriendep e-ndeac@entydepe-ndence

reavYatgyanat han?context =ubx

Food and Nutrition Security to Mitigat obal H


https://doi.org/10.1177/030631289019003001
https://library.oapen.org/bitstream/handle/20.500.12657/42578/2021_Book_TheInnovationRevolutionInAgric.pdf#page=48
https://library.oapen.org/bitstream/handle/20.500.12657/42578/2021_Book_TheInnovationRevolutionInAgric.pdf#page=48
https://doi.org/10.3389/fsufs.2020.546167
https://www.jstor.org/stable/4394562
https://www.thehindubusinessline.com/india-at-75/overcoming-food-emergencies-through-imports-from-us-via-pl480/article65753881.ece
https://www.thehindubusinessline.com/india-at-75/overcoming-food-emergencies-through-imports-from-us-via-pl480/article65753881.ece
https://www.un.org/en/development/desa/population/publications/pdf/trends/WPP2010/WPP2010_Volume-I_Comprehensive-Tables.pdf
https://www.un.org/en/development/desa/population/publications/pdf/trends/WPP2010/WPP2010_Volume-I_Comprehensive-Tables.pdf
https://www.taylorfrancis.com/chapters/edit/10.4324/9780367818128-5/changing-agrarian-structure-india-reflections-pre-independence-ideology-post-independence-reality-vaidyanathan?context=ubx
https://www.taylorfrancis.com/chapters/edit/10.4324/9780367818128-5/changing-agrarian-structure-india-reflections-pre-independence-ideology-post-independence-reality-vaidyanathan?context=ubx
https://www.taylorfrancis.com/chapters/edit/10.4324/9780367818128-5/changing-agrarian-structure-india-reflections-pre-independence-ideology-post-independence-reality-vaidyanathan?context=ubx

Ver meul en, S. J. Campbel |, B. M. , and I ngr

systems. Annu. R8vy . 1B»BAti tro:n:. /| /Recsio.ua-rcg/ 1 0.
enviOr20ML 1310 6 0 8

Whit mee, S., Hai nes, A., Beyrer, C., Bol t z,
(2015). Safeguarding human health in the
f oun dlaa n oet commi ssi on on 38 &nNnHEIBRY. heas

https://doi . é6r7g3/610.51) BIO®/090140

Worl d Food Programme M&|I NéfT$ mayogtrdé2mi2dg . i 1
African countries: A compend.i u@o voer nimesnpti |
| ndhitat.ps: / / www. niti.go-01lfi MChbimpesddemapidf /

Yadav, ASpgae@®2dech revolution: How satell it
far mi ng whi |l e fightMsy Mdwsmat e/ wonwma mgsen .
Il n/ money/-nhe-whb Y 8 khaoeseaot ne-4 mal-e rédes a n s fi onrdmi anng
f ar awhni-glieg hetliinmdtaer AA/L MKk g NT

Food and Nutrition Security to Mitigat obal H


https://doi.org/10.1146/annurev-environ-020411-130608
https://doi.org/10.1146/annurev-environ-020411-130608
https://doi.org/10.1016/S0140-6736(15)60901-1
https://www.niti.gov.in/sites/default/files/2024-01/Millet-Compendium.pdf
https://www.msn.com/en-in/money/news/space-tech-revolution-how-satellites-and-ai-are-transforming-indian-farming-while-fighting-climate-change/ar-AA1MkgNT
https://www.msn.com/en-in/money/news/space-tech-revolution-how-satellites-and-ai-are-transforming-indian-farming-while-fighting-climate-change/ar-AA1MkgNT
https://www.msn.com/en-in/money/news/space-tech-revolution-how-satellites-and-ai-are-transforming-indian-farming-while-fighting-climate-change/ar-AA1MkgNT

Status of I ndia Gl obal Hunger | ndex
Satya PrakKass®hi k Kumaui ef&amMagBhart.i
Associ ate Professor, Department of Agricult.u
M. Sc. (Ag) Student, Department of Agricultur

‘Correspondi nigaaytah@nmr @&k amai@r pcau. ac. i

Abstract
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alarming countries, including Burundi, Chad,
Il n 22 countries, hunger has worsened with
progrhas been stagnant in 20 countries.
60 -
50
40

31.4 30.8
30+ 28-827.9 27.327.0

19.8
20 19.419.4
15.7 14.7 14.7 14.4
12.7 113 11.3
10 -3 11.3 10.2 10.1
i 5.6
[

OI T T T T T T
(18] CcC © C g OO x £ v d© - o = WME(U:;'U o @©
¢ © 0 © T £ o w U 5 © = © 0 -7 x = £ = c
s B £Ep 28358 EBEE S22 5SS E
x = 3 % —.loﬁﬁo g 2 2 g = o 4 Tt ¢ Y
x 8 9 O s S - v > E = 2 2 ¢ £ 2
5 3 E"gg==38& g~=7°

< =z = mg

S °

a A

s}

o

Fi g2024 GHI scores in SoutSourkast ,Glaonbda | S cdHwtnhgeear s

't indicates the GHI scores in countries |
Guinea(28.8), | adk iag(t2a7n (B &.t R)(T,2 Mo0 ) |, Lao

Bangladesh(19.4), Solomon Islands(19.4), 1In
Nepal (14.7), Philippines(14. 4), Mal aysia(1l2

Thailand(210. 1), Mongolia(5.6), China(<5) (F

Food and Nutrition Security to Mitigat obal

)
t

tl

k
F
d

|_



Unde
i ndi
requ
(Fig
Chi |
chro
stat
feed
t o t

Chi |
mal n
| ead
chil
Chi |

comb

Food

Child _
Mortality Undernourlshment

Child Wasting Child Stunting

Fi gFo2r Compo hlemdisc atfor

rnourA sfhemesndn i s considered undernouri sh
vidual is unable to obtain enough food
irements. According to the FAO, hunger i
. 2) .

d SAsndefhigneldow yhfaskdigoet i s known as stunt.
nic or repeated wundernutrition, whi ch i
us, poor nutrition and health of mot her

i ngofanidnfcamtes and ywhagecéi bodred. acCéi tdal

heir full physical and cognitive potent.i
d Wastdef§inedolwy wiwéh@h tg ht i's kn®ewneras Ww:
utrition is evident in the proportion of

ing to incrARlatstkadughit demerital atkhi gher cl

d who is moderately or severely wasted,

d Maoalrhtea lhiitgyh: mortal ity rate in children

i nation of poor di(eRi gan2d) .unheal thy surro

and Nutrition Security to Mitigat obal H



GHI Se®enll

C 350499 O 50.0
r Alarming  Extremely alarming
Q 20.0134.9
Serious
 10.019.9
“0 9.9
Low
Fi gGHB Severity Scale (Source: GHI |,
't deéemegdveesl oft Fev@lrolgl olunger I ndex, with &
extremely alarming3)l.evel being> 50.0 (Fig.
GHI of India
© 38.4
40 ~ 35.2
35
o 29.3 273
=]
< —0
wn 25
20
15
10
5
0
2000 2008 Years 2016 2024
FigScdres on the GHI of India (Source
It denotes Scores on the GHI of India in a

27.3(Fig.4).

Food and Nutrition Security to Mitigat obal H



60%

50% -

40% -

30% -

20%

_ 4\‘\._’—/.

0%

2000 2008 2016 2024

-e- Undernourishment (% of population) Child wasting (% of children under five years old)
-e- Child stunting (% of children under five years old)
Child mortality (% of children under five years old)

Fi gTrénd f or i nldndciaa o(rS ovuarl cuee:s Gl ob al Hung

't indicates the popul ation percentagendof Un
Child mortality (Fig.5).

The Gover nment of Il ndi a's Measures to Reach

To achieve food seteberiGoyer nmamte cfouhndiya he

schemes. Some of- the key schemes are
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l ine, purchasing them from farmers at mini

T Nati onal Food SeThei Ngt Acbhal NF&A4Jd: Secur ity
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consultations.

T Rice Fortification Bé&t Weaid¢ n2i02 Dadn@d Sweacrucrhi t 0 2
government of I ndia made use of the Public
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406 | akh metric tonnes of fortified ri ce

mi cronutrient consumpti on.

T Operation Greens (TOPhiIiCg-op®0®tabhkmeratndal
19 budget has the objective ofamsd apotlt azoea
(TOP) by subsidizing handling and storage
carrying out | ogi sands mas ket age,cepbs o deasvsei

approaches for farmers producing TOP.

T Food grain Storage Expamisiionmg tahr dudh ko ccpe
the government began what i s seen as the
based approach to stoctapfacod yggaidonswnlsy we it d
2,000 tons each in eviepyrébtocd. diThi se pPs @d(l
harvesbebodsesesbuilding rural infrastructur

T Gramin BhandRunalojSawmaaGrea@iumsBIllamrRhuarraa Yo
Storage Subsidies or Sometimes called the
Scheme all ows for the provision of financi
rur al godowns (ranging s8h, swezehftbe 1060ent
small farmers better access to storage and

l' ive in hidakcyeasdadeftbicult

T At al Bhuj a%$usYtogiamabl e Gr oundWatneprr oMan arguerne
communi ties' access to irrigatiofiuaddd agr
program, which was introduced under the Ja
conserve groundwater in sewvweastphomtrs.ty st a

T Millets' Nutrilme2@hb8, prodiod i denc| ared t he
of Millets, with a for mal saying of Nutri

were thereaft édrayadkeead tpa otgheamdi.d Thi s Dbri nc¢

<

are resilhi einnt ,naviariyeelgqisd r e | ess water.

T Digital Agricul ture Mission ThAegri2,S&1a’c kg r

project, | aunchapd yisn ca0 2 K;r iismae | Dked si on S
| Ds for farmers (via Agri Stack), and mapp
to faci-hadad egnaddit migomand i ncrease productiv
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T Namo Drone DFdomSZh24met o kA G, gwomers I SIHG
have permission to use driomelsudiongc otnhdeu cd p |
fertilizers and pesticides under this 1, z

access to technology, income, and empowern

T Sma-PDS & One Nation One Ratei oOhNOWRLr dpl (adNOR
per miatt-s Innciamgs to be | everaged acPDbSs all
system (POS machi nes; Aadhaar/ DBT connec!H

i nititdoolmaveshel ped promote better access an

T Cl i mAamer t Agricul Thue e g dlahi€d io G8an aer t Agricul t
mi ssion is to adapt food systems te cl i m:

emi ssion farming practi ¢ceensd dardesgnicti aargt ed f @

f Urban NutriToi amrigebs:sl um popul ati ons, pil
and Mumbai are connecting food banks, PDS

T Pub-Prcvate PartnershipsPafrarneFsdd pBo mtiitfhi c

sector to add vitamins and minerals to mil

1T Sch®Balsed KitchBom maodensli etary diversity,

to grow fruits and vegetables for midday n

T Far mer PrOo dwme rz(aRA)n SupporBEnh&@okbéemg: mar

connections and coll ective bargaining to r

T Mobil e RationD®pl oyedytvVaneliver subsidi ze

i sol ated and steep regions.

T Nutrition AwarerasnpaiCampai grhke: " Eat Ri ght
organized by the community and the medi a,
di scourage highly processed foods.

1 Digital Nutriti onMolbriblaeke ddgs @I at f omsst hat |

devel opment and connect incidents of mal nu
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Gender Inequality and Nutritional Disparities
D ————————————

FigFaétors Contributing to Hunger

I't i ndicates thbenvadrobdwsengleEx Gnr s t hat

Il ndi abs reaction to GHI 2024

AThe Ministry of Women and Child
Developmentexpresseddisapprovalof the
fact that their PoshanTracker datawas not
acknowledged

AAccording to reports, the trackerdisplaysa
significantly lower child wasting rate of
7.2%.

AGovernmenthighlighted that 3 out of 4 GHI
Focus on indicatorsfocusonlyonc h i | ceakhn 6 s

Child Health At arguedthis may not give a comprehensive
pictureof thewhole population

Faulty
Methodology

AGovernmentarguedthat stunting and wasting
result from multiple factors (sanitation,
genetics,environment,food use) and not just
hunger

At also notedthat child mortality is influenced
by factorsbeyondhunger

Complex
Factors

AThe government questioned about the

fi Pr op oof tUndemourished Popul ati ono
indicator'saccuracy

Ait claimedthat it relies on the opinion poll of
smallsamplesize

Small
Sample Size

FigGovernment feedback on GHI 2024

I't i ndicaGegset hmeantdsam ¢BI ¢gHT) 2024
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Which initiatives are being taken by the I nd

x Eat Right I ndhe Movedm&maf ety and Standards
i s | ealHatn gRitgshatmplandgina t o reform the country
of making food saf e, nutriThi suprogndmsust a
with the goals of the National Heal th Pol i
i nitjiandlviedsi ng the Swachh Bhar Abermlfiusksti on,
Bharat, and Ayushman Bharat . It uses a ¢
empower ment styatkedipopg, apppaaches, and reg

food that i1is good for the people as well a
The Related Initiatives:

1T State Food ®afevgl tadext he performance of

i ndi dabmpbki ance, I nfrastructur e, surveil |l
resources, and consumer empower ment, t he
| ndex.

1 Eat RighfToAwampdseci ate the contributions of

encouraging safe and healthy food choices,

1T Eat Ri gAb ®Mekaurage the community to eat [

outreach progr am.

x POSHAN Abhiyan (National Nutrition Mission]

Launched in the year 2018, t he National Nu
technology, behavioral change, and Swasth Bh
undernutrition, and anemia in earlyathyl dren

x POSHAN Th.e0:gover nment has integrated init.i
Suppl ement aPryo gMumtdreirt iMimssi on POSHAN 2.0 to

synergi es tamedt r nt egnaservices framewor k.
Components of POSHAN 2. 0:

1.Consol iTdoatdammance efficiency and coordina
vari ous i ni tiati viessucwi tahs cPROS8SHbAN gAobahlisy a &
Suppl ement aRryo ghfivaando ¢ s oon POSHANS2i Ot egr a
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intended to strengthen synergies and ens

nutrition services.

2.Behavcbaalyjemc hi eve t he goal of mass partic

conducted as a Jan Andol-baans. e dOnecvee nat mwinltlh ,

to address issues and raise awareness.
3.l ncenPeéewvtgtErbmnasnecde i ncentives will be provic
4 . Training and Cdapa&ceotnyey tBhueinhedimogdul es wi | | [
i ncrement al | earning approach. Frontl i ne

Master Trainers.

5.Grievance TRedwvakss alt: si mple to find answer

a cceelnWwielrl be established.
x The main topic of the question is Poshan Al

Mal nutriAmemirmnCGhiAldtrrecaugh t here has beaen a
stunti ngrietmail nsdianacceptabl e, as indicated b
(NFFEES3)2. 1% of chil dren ummdar 35i. \6é& wdr € hun de rev
i n PR2011.9

Gl obal NutrddAlsn sRepedt by t he Gl obal Nutritd.i
rates of anemia and childhood wasting have n
five are affected by chilameowads walss é nge d Miax i
aged beiwemmntéh s, goi ng4 ,frplosl)d &.06% 76MNPH Y NFH
accor NIFH&( 2@2P) dat a.

Human Capitall ddidexi { @@Witeddéd18D6countries in
capital i's all of the skills, heal t h, and ki

|l i ves and t hfaultfdirelalb| @ ott eenmhitad as val uabl e cc
Which additional i nitiatives are related?

1. AnenMMuak t Bhar.at Abhi yan

2. The National Food Security Act (NFSA), 20
3.Pradhan Mantr.i Matru Vandana Yojana (PMMV

4 PMPOSHAN Scheme.
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https://www.drishtiias.com/daily-updates/daily-news-analysis/anaemia-in-women

x Miday Meal ( MDIMW e sRNMhefPnes han Shakt.i Ni r man
1925, is the world's | argest school feedi
Government school s. It aims to increase sc
2007. The progremchioverddn 14g80 6r or

x Legal En tCihti Il @d@memt :in primary and upper prir
security wunder the National F o odo-sSkeacruirn g y
arrangement with the <central government .

Hi machal Pradesh, . a@an®0lJdmmu adnd Ka&s lsrhiam e d .

x Pradhan Mantri Mat®wawvandgndaNoejpayal, 2017,
benefits program is i mplemented in each d
women who have | osensages. tilTmel progcamunt ¢
rewards for all women through the wuse of

Common Applicati o€ ASDd it ivtalo ees p(rPoMMVaYm' s benef
Eligible Beneficiaries of PMMVY?

The plan offers eligible pregnant women and
of Rs. 5,000 (paid in threecasstahéeémpnéeghahno
on or after January 1, 2017. The eligibility
empl oyees or women availing similar mkemrefits
registration of pregramcypgaoattdani pgrthespageg]
regi sttlceniidnr, afdbeartenidiles f v acci natlisotnclciyce .e f

Apart fbenmeftihaigyarrieecsei ve cash benefits wunder

ot her t hiams ttalelwihd rncth hasvaekreasge t ot al cash i ncen:
Nati onal Food SecFuwroidt ys eAccutr,i t2y0le3ncompasses n
encompassing muand pilse cdriumeinasli ofnosr | i vi ng as
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Availability

Affordability Accessibility

Fi g3R0s of FNatdi Grea&lur ity

Therefore, a country's food security is guar
for all individuals, if everyone is able to
can access, and if their access is free (Fig
What is India's current food security framew

Constituti oAbt h®ughki stoms not specifically ¢
the right to I|-e@svtecencimm ¢ih mayaonometifse the rig
ess e, tainalbse seen as part of the wultimate rig

the Constitution of Il ndi a.

Buf ferTBheoE&od Corporation of India (FCl) is
for purchasing food grains at the mini mum s

warehouses, and then selling them to state g

T Nati onal Food Securlitt ymarcks & 04BBi f(tNFISA) per
security flreosned awedrfedaaehed camproagdhh.s 75% of
areas and 50% of individuals in cities are

T Antyodaya Anlnhae Yondainvai dual s considered to
eligible to 35 kg of food grains/ home/ mont

T Priority HoudHehsledhon!| dBRHHNnder the PHH group
mont hl vy, with ration cards isslédcahyg babees
heal thy meals at nC€eotost dtCEbnSbegbd Anganwadi
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f Mi ssi on | n dlirmtdehmasniufsihe d Mi ssi on | ndr adhanus

virtually by the Ministry of Health.

|l ndia'"s UnivePsaQtWimPu,ni what cloni mmuni zes over

women and 2.6 crore chil dirmmumrinpatddbams he o

wor |l d.

Chall enges related to food security in India
T Theleteri dbeatiting ofHetaheé hygoisloi | i's an i mpo
production because it is necessary for ab
T Soil degitadatofonexcessi ve agracdtemiad ailrsa,l

catastrophes pose a major danger to sust a

third of the soil has already degraded.

T I'nvasi ve Welkude Tthoa eaxscessi ve or i nappropr
deforeamaédt hahur al catastrophes represent
producti on. Ont hBarrdt hof atbhmeuts ominle has al r e:

reports of GujcamwmBRajaddtas&kmsi chs in 2020.

T Absemda&nEf ficient ManagemelnndiRr aimewarek i c
comprehensive structure for managing f ooc
with the Publici Dickudi bgtlieak&gsess emf food
i ncorrect i nclusions and exclusions, f ak

grievance redressal and social audit mech

T LacokSt orage Beaxcdadsd iefs:a mini mum support g

their |l and from growing coarse grains to
an enormous yearly waste of about Rs. 50,
insufficientesstorage facilit

T Cli mat e APhparnogxei:mately 60% of I ndia's net

monsoon, which is responsible for about

country. I ndia'"s agricultural producti vit
rai nftelrinspatas well as increased occurrenc
such apedriod fl oods, t hat pose a serious t
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government has prohi bittbeod stth ed oanemsdritc fu ph
of the | ow Kharif Crop output this year (

f Disruption in the Supply Chai MhPud&kusasi an
Ukraine War of 2022 has interrupted the
i nf latt i owtieenne wor |l déos food had al rle9ady be
Pandemic in 2020. AXG,icHasnt rAwisa, maorsd | As ii a
t wo nhomoas mum half of their wheat 1 mpor:t

mar ket .
Wh at i s | Ml 4. 07

Guaranteed routine i mmunization (RI) service
were only partially vaccinated, as well as p
al so be the focus of this vafcice amtt i omamcaenptao
the vaccination gap andemovenicVerseal tiommauaniaz
even t hoQaw-iDptamele mi ¢ has hampered the progres

There wild.l be threetroechdsiof adMit4od ito 4hbeé
Azadi ka Amrit Mahot sav throughout 33 state
sel ected covnascicdienraitnigont hceover age, Heal t h Man

(HMI' S) statistics,-panadehhababcecrodeda enegé et woa ct chien &
report of the Nati-6ébnal Family Health Survey

Uni vdrmmalni Zatoigoma m

The Ministry of Health and Family Welfare i,
1978 under theéerobgafamm"mmprindatdi on (EPI ). " The
as "UniversaPr dgrnmdmB)z'atdminll®r8é&n and expect an

receive vaccinatiporesseadqabnet di3easesci ndér ougl

meanwhil e, that the rate of I mprovement in v
of 1% per29gtayddRoO®&rquickly raise the vacc
|l ndradhanush was devel oped and put into acti

Mi ssion I ndradhanush ( MIl)

More than 89 | akh youngsters who were part.
i mmuni zed underub¥l Pa MNMé&R9l, esr ot avirus wvaccin

vaccine (PCV), hepatitis B, di phtrhierrgiat,i sPearn
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pneumoni a, and Haemophilus influenzae type

Di seases (VPD) that vaccination i s supporte
against Japanese encephalitis andaMaemaphiel u
select regions of the nation. These ,ama& t he

the Extended Gram Swaraj Abhiyan was Mission

|l ntensified Mission Indradhanush (1 MIl)

It was made available in October 2017. One o
| MI was primarily concerned with metropol it
individuals to be fully vaccinatedadley Decewmb
vaccination rates in a few states and distri

l ntensi fied Mission Indradhanush 2. 0: Wh a t i

A statewudezati on campaign was conducted to
anniversiaoy. (20Ohe of its objectives was to
throughout 27 states and 272 distric®98% By 2
i's anticipated.

l ntensi fied Mission Indradhanush 3. 0: Wh a t i

Il n 2021, | MI Version 3.0 | aunched. The | MI 3
had not received their-l9aocuithbattiadns Becraiuseg
mi s sdérd v ac cdionsaet 1@V F1lBRg r e cmipg reanttisn gdsewebhsas
underprivileged areas, were specifically tar

Wh at Have We Done Thus Far ?

Mi ssi on | ndr apdhhaasneu sfhr, o gar afm,vevacci nated 3. 86
expectant wo men, i mproving overall i mmuni za
showed an 18.5% increase in ful/l vaccinati on
The program for Integrated Child Devel opment

| CDS: Wh at is it?

The ItCH,part ment of the Ministry,l afunWhmean aa

centrally supported program in 1975, i n Maha
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is a ‘wabsdtapplication tracking migrant work

of Services towards I ntegrated Child Devel op

Which initiatives ff all under the | CDS?

T Scheme for Angdahwadi nadstpieeacviiaMieemsssgshool ngndf
care program. -6 @leialrdr eamn da gperde glh an't and n
participants i n the progr am. The ©progr
suppl ementaryonmakbk i ¢doesaxthioon ,amditprid i on ¢
heal th education, i-mmunamdtieher hall $ &r ¢ ihe
nutrition t#Hhatmei maltudbdeas t(aklk) and hot co
Ssnaickmng the supplementary nutri tatomkopt:

f ami,d 9 eist affects nutritional outcomes fo

T Under the Pradhan Mant rAr eMantarnut Waonndeann aa nyd
mot hers (PW&LM) who meet certain requirem
Transfer (DBT) Mode during pregnancy and
Rs. 5,009t ahb®éhesr bank or post al of fice

T Pradhan Mantri Matru pMaodadasYecjaamaassi st
thriemest altlomeéemtes bank or post office accoun
mot hers (PW&L M)uliéfe ttthae np ecrosnodn t i ons i n pa
Benefit Transfer (DBT) Mode during pregna

T Rajiv Gandhi Natidnalpr®rviocdhee Scivd mkiamrg s
mot hers to take whaarree obfe ttwheeeinr sci hxi | ndornetnh, s

The hours of faci-s$ixydaperpaei omomatrke f oweng

per day. Apart from health and sl eepin
chil dcare educati apptemponamty dmdds ome s
T Scheme for Adlotl esicresntt cGiempawer awowdlupl i f 1

to-yledat d girl s whobyarper onvoitdiinng sncuhtoroilt i on,
management skills. The program includes t

suppl ementary feedanger wied ¢ 9 efnamrg arde&efnagrerna In

school females in official school pat hway
skill s, promoting good diet andd hveaarlitohu,s
f or nsowrMsaend nsgupport i n accessing public ¢
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T

Child Protecltti odnionsst bewme chil drends expos
mi streatment, disregard, exploitative beh

al so supwebkionfg cthhd dren facing difficuldt

POSHAN AbMihyagmr:ogram aims to readmuemi atun
and henci denlcodwi vatéeh gihnf ant s by decreasing
under nut rainteiroma, ecaomldyd h ®@ae ci fi c atteati on

teefaegmal es, expectant mothers, and breast

Whaare the pritnhheny egoalk edofChil d Devel opment

T
T

Wh a

To enhance the nutritional status and gen

To provide an adequate basis for the soci

To decrease the incidence of dropout, mal
To coordinate policy and practice across
successfully.

To enabl e mot her s t o provi de for t he C
requirements as necessary.
Empowering,aneldppeadaomlgggscent girls (AGs) s

empowered independent citizens.
t HRredan e Exliistulersdi a?

| nefficient Public DDhestpiitbeutaloln tShyes tadw g rF
PDS still has trouble reaching everyone v
the popul atiarhei Natmohadedood Security A
people do not receive their | egal entitle

system.

Depri vatdiicsmaand i eesipni tienclonndei:a' s tremendo
eliminatd®dng pasefttyted around 24.82 <cror e
poverty in tdatethdrastarma net iylelarlsarge econon

people from having access to enough food.

Nutritional Chall engks bBndi ®j efafr i Oi et !

frequently prioritized over nutritional a
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T

Ch a

| nd

GHI

St a

acu
poa
reg
Ma n
f oo
sho
(Da
bas

sen

|l ndustrializati on and Transfloodmian g Muwtcrell
urbanism in India is reshaping the count:t
study conduc€Cednéll thestTiatate found that
househol dsciitny tsnleu msn ncefr Del hbif drompar.i enced

GendBarsed Nutr iTthieorradhlal Gemges of hunger ar
are compounded by inequalities based on g
the inequitable distribution of food at t

| ower qualifThwegr ageambitt ynly affected by

additional burden and risk of chronic und
childcare.
Corr upReisoonu:r ces meant to reduce hunger ma:

| nef f ilxeleanycsy :and resource waste might res:

Lack of AwWwanmy nepescpurrawearye bef the initiativ

the public.

| l eRgeSdectuar ity in I ndia:
ia's food security faces challenges 1|i ke
ustry vulnerabilities, and climate change
score, with 19. 3% wastednaihdh&&l 5B, sanad:t
ndar ds worCsheinl dt hsetsuen tiisnsgu ersa.t es have r emai
icating systemic issues in nutrition, hea
te mal nutri tiimmac tFeod dbys egaipd tiynitshe Publ i
gricuhtmuwasatructure. Climate changef edncrea
ions, | eadi higetPr adlobansMant aigelaRmadmad P
tri Gaantd ¥YXahgamahdXdmama hlewdivari ous 1 nit.i
d security, but di screpancies exi st acr o:

uld adopt digitization and transparency t
s and Im@ama @&”3)earn from Bangl adesh and
ed nutrition initiatives and rurat i nfr

sitive agricul tur al( Na sabte®adld.i7,al. protecti on
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Concl usi on

With high rates of child stunting and wastin
health systems, and unequal access to resour
Al t hough programs | i ke th¥YPuMils<i ®n sPOSHAN I
POSHAN Abhiyaan have offered cruci al safety
with governance, poor infrastructure, -and re

Hel p Groups (SHGs), guoimewl tsumank iod g eimzimdn h o u ¢

nutrition can be reinforced. The situation
increasing effects of <climate change, i ncr e
wi | | be necenscslaursyi vtiad ye n g-teesd rhii ®wnscteg i rmankdi |l iotnyg
food systems in addition to fortifying curr
security and accomplish thaendeforHunfgeckohbhje
full human and economic potenti al
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Abstract

Hunger and malnutrition remain crithemal othal

127 <countries in the oGl odb®2x4 Hunigfeire d nudrede r(
category. This paradox exists despite India
gl obally. This chapter expl ores the multidi
insecurity, mal nutand isoyns,t eunmidce rpnoovuerritsyh.melntt ,c r
performance across GHI tndichat @ar sstiu.nd.i nguynae

undfeirve ndourstianlgi ttyhe | at est datba rferpoorm tGHI T2h0e2 -

al so delves into structur al chall enges such

dietary inadeqanrictiess, geamdeundedcipnhveéstnmenit

Policy initiatives | i ke POSHADaWYbMe ylaalc¢ch &NRS
evaluated for their role in addressing nutr.i
among t hgd olbeawd syt, refl ects a rare | evel of e
This soci al equity signals I ndiads strong pc
food and nutrition outcomes. L e v ermmgn nigt it vha ,s
and greexdgonsi ve policies is cruci al for adva
KeyworChs:!l d mal nutrition, food security, Gir

nutrition security.
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1. |l ntroducti on

Currently, the world is witnessing an unprec
Across 79 nations, approxi matel yi ntddoosomi | | i ¢
insecurity, with around 50 million teetering
35 millibaltochwa | dHgeeaobffected by wasting, rec
and | mmedtiharteedtyeniinge mani festation ofThreal nut
2024 edition of t haendStNautter iadfi ofhodd SerceurWotryl d r e
bet ween 713 and 757 mil | i oo fi ntdhiev igd uoabbagh e npeompruet sael n
hunger. This digwatetvipegg!| ebatgdhhllyveraycross t he Afr

cont ({ F&®t, | FAD, UNI CEF, BWE FhduénsgWHQ, tzh®2 4)e.por t
t hat approxi mpeepge@padykbinoldieomt e to severe
i nsecur0.t9 , beiwliplteimoi eecnu€tben d | nilsrecadduu®r dn bi I | i o
peopl mowetaob laeccess a heal t hy Nobitemi t(higrt iathbedd niga
food prodadteigumt Beedgt he entire popul ation,

still suffer frRemMOkumaged. wHtmgeareairsy half o
Gl obally, an estimated 148 milliorMuoalelkdren
2025a) .

Fact1 |Inequality

1 in 11 people go to bed hungry each night.

Fact 2 |Climate

On the world’s current path, 1t’s estimated that climate change will slash crop yields m
half.

[ Fact 3 |Conflict
Conflict is the leading cause of hunger in one-third of the world’s hungriest countries.

[ Fact 4 |Gender
Women make up 60% of those who are chronically hungry.

[ EEEESN | Funding

Prior to the pandemic, development aid m the poorest countries averaged just $10.47 per
person annually—and has fallen since.

[ Fact 6 |Impact

Over the last three decades, child mortality has dropped by 60%., yet every 15 seconds a
child still dies from malnutrition’s effects.

Fig. 1. The prominent 6 facts about gl obal
2025bhb)
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India, despite being the world@urth-largestand fastesgrowing major economy (PIB, 2025a)

and a major producer of cereals, pulses, fruits, and vegetables, has consistently performed
poorly in the Global Hunger Index (GHI). As of the 2024 GHI, India ranked 46%ng127

countries, categorized under the "serious" hunger level with a score of 27.3 (GHI, 2024a). This
marks a significant decline in global standing compared to its 2020 rank'¢TBé Hindu,
2020), raising critical ceosorébasicfoed arediwrinel t he c
security for its population. The downward trajectory of India's GHI ranking is largely
influenced by the persistent prevalence of child undernutrifgnperthe National Family

Health Surveys (NFHS5), around35.5% of Indian children under the agesodre stunted

i.e., low heightas perage, 19.3% are wasteice., low weightas perheight, and 32.1% are
underweight (MoHFW, 2021). Wastingn particular, which reflects acute malnutrition,
continues to be alarmingly high in India, contributing higato the poor GHI performance.

|l ndi ads struggle with hunger and malnutritic
food grain stocks and advanced agricultural infrastructure. The structural challenges lie in the
distribution system, income gharities, lack of dietary diversity, and limited availability and
utilization of healthcare and sanitation facilities. The Public Distribution System (PDS), while
effective in many states, suffers from leakages, exclusion errors, and limited dietafy focus
primarily supplying rice and wheat, with little emphasis on pretaird micronutrientich

foods. Although some improvements have been recorded in stunting rates over the last decade,
the pace of change remains slow and uneven across states areteamimoic groups. India is

one of 42 nations classified under the fiseri
Pakistan and Afghanistan. In contrasgighboringSouth Asian countries such as Nepal
BangladeshandSri Lanka have achieved relativddgtter Global Hunger Index scores, placing

them in the Amoder at e dndia'sapositignanrthe Gl TtHereforé)isn d u ,
not merely a numerical rank but a reflection of the deeper crisis in human development.
Addressing this requires a multifaceted strafegytegrating agriculture, health, education,

gender, and governance refornesensure not just food availability but also accessibility,
affordability, and adequate nutrition.

1.1.Objectives of the chapter

The primary objective of this chapter is to
amohgod securityandut hiet iGombsaéc wHuintgyer | ndex
|l ndia. Given Indiabs paradoxi cal status as a
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high | evels of hunger andéduman sohmnuinbdueso e f anldi s
of the underlying factors, policy intervent.
2. What hunger actually is?
Accordtihlrepoddgndc Ot gamiez ati binngerAO))s an uncom
pai nf ul physical sensation caused by insuffi
chronic when the person does not consume a
regutarlgyad a ,modmdleal abtyi ve fe. 0 Hunger i s
undernouri shment and is assessed through t he
UNI CEF, WFP & WHO, 2024; Concern Worl dwi de,
Acute Hunger Chronic Hunger Hiden Hunger
. It designates * It designates a state of long- * It is a form of chronic
undernourishment over a term undernourishment. The hunger. Due to an unbalanced
definable period. It is the most body absorbs less food than it diet, important nutrients are
extreme form of hunger and needs. lacking, such as iron, iodine,
arises frequently in connection o It usually arises in zinc or vitamin A.
with crises like droughts due to connection with  poverty. « Hidden hunger not only
Sl s Chronically hungry people do harms individuals, but can
« It often affects people who are not have sufficient money for inhibit the el
already suffering from healthy nutrition, clean water development of an affected
chronic hunger. That applies or health care. region, as the efficiency and
to almost eight percent of all health of people decreases.
hungry people.
Fig. 2. Di fference among three types of hu
Contextual terminologies used to describe hu
1. FoodFoonds eicnusreictuyr:i ty ari ses when individ
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range
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Broadly,cdtoegolinds c
( FAO,
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Table 1: The duration of food insecurity
Chronic food Transitory f oo
— ——
Natur e A condition tHA sHarted and
conditi¢long duration.|situati on.
Conditi¢lndividual s CqA sudden decl in
arises meet their ess|capacity to eit
over an extendsufficient food
nutritional | e v ¢
Root cProl onged povdAri ses due to a
i nclude|lasset s, and lflvariability i n
financial or pjaccdetshsi s i nclude
in domestic agr.i
pricing, and hol
Addressq¢Addressed ttherThis form of fo
through|strategies sinunexpected, ma k
for pover®dguahpredict and ma
i mproving edeffectively r e
providing accdginterventions
assets | i ke crimeasur es, i nclu
ensuring direqsystems and S0
essenti al to €ginitiatives.
prodiutcy. v
2. 2. Ma |I: n uMarlintuitorni ti on ari ses due to i mbal ar
intake -ahdMmacr mi cronutrients. It can result
from factors unrelated to food, including:
i) poor <caregiving practices for children,
ii) |Iimted access to healthcare services, a
ii1) unsanitary or har mful l i ving conditions
Al t hough poXkxeotwwy idsi aewebf hunger, the abser
nutrition also plays a fundament al role in p
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2.2.1. Acut eNVamdli mgt roirt ihamnv:i ng a weight signi i

oneds height occurs as a result of nutrition

dietary intake or impaired nutrient absorpt,|
tympally classified into below two categori es
T Moder ate acuties madennuttirfiiteednwhen an i ndi Vvi

height falls below 80% of the standard re
T Severe acut @ smali muwtnroisteidorwhen an i ndivi du:é

of t he mefdehren gwmdi gghitandar d.

2.2. 2. Chroniladcm@amount yi riederred to as stunt.i
nutrition persists oveargd i measureessmdriti nighatn
standar d( & 8dog lad w otntske me di an.

Low

Food insecurity, hunger
Productivity and malnutrition

L Poor physical and J

cognitive devel opment

Fig. 3. Food insecurity, undernutrition, and
one another (FAO, 2008)

2. 3. Undet hutorcicuirean:when an individual fails
essential nutrients to sustain regular bodil
may be,genmehahs i nadeqoat eocoeespkkifocd iIinva
in particular micronutrients. (Concern Worl d

2. 4. Phowearndt:meg ®@©rogéaor z &tciosompreirat Con and Dev.

(OECD) , APoverty encompasses different di me
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capabilities including consumption and food
dignity and decent worko (FAO, 2008).

2. 5. Fame neerm Afamineo d4ssonfertd geen Bifmpacemp la
emotional or rhetorical i mpact to describe f
specific and measurable criteria thatemust L

i's recognized when:

V Around 20% of the population faces severe shortages of food,

V About 30% or more of children und#re age of 5Syears old are experiencing acute
malnutrition, and

V The mortality rate has risen significantly, with at teddeaths per 10,000 peogeery
day, or4 deaths per 10,000 childr@er day(ConcernWorldwide, 2024).

2. 6. Foodhi Asvemd draibtiyy:i ty at al |l ti mes of adeq
foodstuffs to sustain a steady expansion of
producti on( Uannid epdr iNcaetsioo n s , 1975)Aenssurpeaeyg RO

people at all ti mes have both physical and econ
198AR%.defined by the USDA (2009), food securi
nutritious, and safe food, along with the a

acceptaldwet meanhsrelying on emer gefntc,y drooat hse
survi val tactics. I't also involves proper ut

and car egiavsi nagc,c easss weol Icl ean water and adequ:
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2. 7. Nutri Accor diemapDhouyt:r i t 1 083 ¢ @adsu mietbyn si st e
and equitable access to healthy, saf e, and
we-bkei Whidbe its definition closely aligns wit
aspects such as dietary quality, seqwedltlabae
affordability of foods tbheaitn gs.u pfpooad aomnvde rmadtlr
remains among the mesgepreBygi 293 Q@) oblaé aihmli
has consistent access to adequate {(dod@dttand c
al20,23; USDA, 2024)
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3. Understanding the GIobal Hunger I ndex ( GH
3.1. Definition and purpose of GHI

The Global Hunger Index (GHI) serves as a comprehensive tool for monitoring and assessing
hunger across global, regional, and national scales, capturing its various dimensions over time.
It is a peereviewed publication releasgéarlyby Welthungerhilfe, Concern Worldwide, and

the Institute for International Law of Peace and Armed Conflict (IFHV) (Tabl&R).2024

is the 19' edition of the reporfThe purpose of the report is to enhance awargasdsdeepe
understanding of the global fight againshbar, offering a basis for comparing hunger levels
across different countries and regions. The GHI also highlights the parts of the world most
severely affected by hunger, emphasizing where intensified action is most urgently needed to
combat it(GHI, 2024a).

Table 2. Organizations/ institutions responsible for publishinghe annual GHI report

Wel t hungerhil fe, founded i

-\”_WELT Hunger Campaign, " i's among

Y HUNGER w r o o -

\,HILFE al organi zations. ope
affiliation (Welthungerhil
Concern Worl dwide is a glo

partners with the worl doés
CoNCERN

poverty and ease human su

worldwide
di sadvantaged regions (Act
/\ The I nstitute for I nternat
wH:H\/(IFHV) is recognized as on
centers specializing in re

(Il FHV, 2025) .
3.2. Methodology

A countryds GHI score is determined using a
which collectively reflect the complex and multifaceted nature of hunger: undernourishment,
child stunting, child wasting, and child mortality
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Undernourishment: The share of the population with
insufficient caloric intake.

Child stunting: The share of children under age five
who have low height for their age, reflecting chronic
undernutrition.

\ Child wasting: The share of children under age five

who have low weight for their height,
reflecting acute undernutrition.

Child mortality: The share of children who die before
their 5th birthday, partly reflecting the fatal mix of
inadequate nutrition and unhealthy environments.

Fig. 6. The fourHumglawnwdatxor( SHof GloQHal)
TabllHowo t he four i ndi cators of t he GHI refl
( GHI , 2024a)

Undernour +Assesses insufficient accse

for i dentifying hunger

+«+Applies to the whole popu

and children

+«Workhs a primary indicator

related gsR@sSusswacmads e D

2(Zer o Hunger

+«+Extend beyond mere cal ori
Child stu and the bodyds ability to

+Hi ghlight the heightened
Child was deficiencies

«Capture di sparities in h

household member s

towaDG § Zer o Hunger)

+Function as key mrwtal uganta g

Child mor «Emphasi zes that death r
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+«Enhances the GHI G6s capaci
vitamins and miner al s

+Recognizes that stunting

represent the fatal ri.sks
3.2.1sTlkepeeprocess for GHI score calculation
GHI score for each country is calcul ated by

Values are determined for
the 4 component indicators
for each country, drawing|Each of the four component
on the latest published data |indicators is given a
available from | standardized score based|The standardized scores are
internationally recognized|on thresholds set slightly| aggregated to calculate the
sources. above the highest country-| GHI score for each country.
level  values  observed| Undernourishment and child
worldwide for that indicator | mortality each contribute
1/3rd of the GHI score, while
child stunting and child
wasting each contribute
1/6th of the score

Fig. 7stdmrmgrocess for GHI score calcul at

St ep Rormula for standardizati oneto f2a0ld.dmp onen

s ~

U 6 AlTOBEROAT AAOIRERNABIAT OOEOE M O
U 6 ATTOBEROAT AADBRBIOHA OET gt
A

i 6 AIIOBEROAT A

- N PN

U 6 ATTOBEROAT AABRREIDAD A I-E QU 1t

Wher e,

T 05 00AOAT &1 AAOT T OOEOEI Al
T #3 2 AOAEEBIOOT OET ¢

T #7 2A0KEKIAOOET ¢

T #- 2A0OKEEBITAOOAI EOU

O
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A Compositi onBeofforGeHlWisecsomaersn et al . revised 't
met hodol ogy in 2015, the <calculation of t h
(undernouri shment, child undernutrition and
sel ect edditfof erreefnltecdi mensi ons of hunger but
robustness. I n Wiesmann et al . (2015) , t he
t wo separate measures: c hi l-tdhisrtdu nwe ingh tainrdg cpg
asgned to the undernutrition component was ¢
1/ 3 Ca fflUndernourishment (FAO)
defi ci measures insufficient calorie
availability, important
indicator of hunger
e 1Goes beyond calorie
Child availability, considers aspects
under nm of diet quality and utilization
fChildren are particularly
vulnerable to nutritional
deficiencies
1/ 3 Fnid fIMost serious consequence 0
mortal.i hunger, children most affected
fWasting and stunting capture
mortality risk of
undernutrition only partially
Fig. 8. GHI Composi teitom{Spurce: Wies
Step Bormula for GHI score calcul ati on
C o on "ER Ar AR ‘A'E
1 ¢gg- = - = - = - =
Wher e,
GHI = Gl obal Hunger 1[I ndex
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A GHI sevEhet GHbcatere i ¢ hmdafgmeeedan wa isccha l

O represents thei breasthypnogdesri BDer eptesept s t he
neither extreme Ascsoeevenff IOy woedadheddrcat e

al |l four i1 ndicatoescetdGHhreshbkedsmaethjaost

recorded globally in recent decades. Conver s
no one in the population baranwastneodrors hetdyn
child dies before reachi ngs agiee sfa svsei.gnBadc ha os
|l evel, ranging from | owWwhteo GHdt r2ddr@etl ywaasl acromidn
countries, out pafn dwhO cdhoeubmldtem@&ysy, 3r6gd er at e, :
al arrmhdgextr emedtye gtderasirpeascitg vely ( GHI, 2024a) .

10.0-199 20.0-349 35.0-499 2500
Moderate Serious Alarming Extremely alarming

Fig. 9. GHI Sepvoernitt ys cSaclael)e ((SloOuOr ce: GHI

4 . Il ndi a'"s performance in GHI 2024

|l ndi ads GHI score for 2024 stands at 27. 3,

ot her countri es,anRakliwdiamg Afsg hpemnriodthalu GHETr Sc¢
This marks a modest i mpr owerermt cflracsm difti e d2 (a:
and shows significant progress when compar ed
respectivel vy, both of which wer@24&aGldigor epge«
I ndia ranks 105th out offr dm7i tcsoulnlirtihe sp o saint ii
a populdGicomdmdi & accounts for roughly 25% o

and i s home to over 190 million individuals
38.4 25
-/ c
40 ./ 29.3
P 27.3
30 |
20
10
0
2000 2008 2016 2024

Fig. 10. GHI scor & 0t2Zrden d Sfoairr clendiGaH 1 (, 2 ®DC

Food and Nutrition Security to Mitigat obal H



|l ndia reports the highest rate of child was
stunting rate stands at 35. 5%, pl acing the ¢
undernouri shment ifsi vlie3 .n7o%,t aa ni3fti yt cheea 28Nn0diCesr 2 n 9
made notable progress in reducing child mort
|l evel of child wasting and one of the highes

has dropped signihfiicnadnitclayt osrisn coef 2cOh0iOl,d buontd e r

high from a public health perspective. Under
yet a slight wupward trend has been observed
cl osel yo Itihrekepdootr nutritional condition of n
i mprove maternal health and nutrition (GHI,
Niger 109
Malaysia 111
Bangladesh J 11
Somalia ’11.8
Syrian Arab Republic )12
Mauritius ) 12.5
Mauritania ) 13.6

Yemen I 16.8
Sudan T 17.4
India I 13.7

0 5 10 15 20

Indicator Value

Fig. 11. Child wasting ptehhecghtagei oafli cheocouwu

2023) (Source: GHI, 20240b)
So, it is evideamajtdhratcaeamdé dh hEHs it iiimigdcelixe assci onrg
| ndi a. Choudhary ebcablcrer €of0 2wma)s tei xnagme ariadwem gt hceh
age aonfd 5t he contributing factors. Their stud
Il ndi a, with considerable variation across st
first six months of [|ife. Key,demaeemnabnnstr
heal t h, and | ow bdaattihngveti gatt wadBtW)ng iindil ndi
interrelated factors. These findings unders
strategies beginning in the preconception an

LBW infamwmse smeéoéwthg signs of wasting early
Poshan Abhiyaan and programs | i ke thekedmtegr
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the potenti al to positivédlpyovmdaedt thkbgsareo

i mpl emented and reach all children in need.
4. 1. Status of worl d GHI

The GI obal Hunger Index score for the world
range and reflects only a slight decrease fr
remains at alarming | evel s, yut2t0i3mg otuhhe odc hri
current trends persist, gl obal hunger | evel s
Wor | dwi de, approximately 733 million individ
adequate access to dBfof0oi cnpelolpiloénoade andblae o
nutritiBoeulsardiiset . Bosnia and ,déonggownitrha,s e@teirl

countries, are ranked highly on the Gl obal
(09.9) .metmenys have strong food security and | ow
mor t Sleivteyr.al Afri can countries fall/l into the
ongoing conflicts in regions |ike Gaza and S
draws attention to the interconmxaédtmadr kkatama

It emphasizesynhait cgeade deeply embedded wi
i ssOweest are often overlooked in related polic
be the most aff anfiteead biyn snead wnruittryiutsicostpdairteh ea | s
conseqoafnersr eme weat herreleaviedndt feColleh d 2028 4Bkt ei
Hi ndu, 2024). The GHI score of India is far

|l agging to combat hunger <c¢cri si s itohnan BEwaenny Icno

has more GHI index score than the average of
Hunger I ndex, the score for South Asia is 26
27 . 7. South Asia i s home uhde ranpopurroixsi hneadt el g
represent %oty nkbarwgrh06s total undernouri she
of all the neighbouring countries of India

mo st of countries alri,k eNeBuaanl g | atdreis hlL, a nNkyaa,n ma n d
better than I ndia (Tabl e 4). The countries |
| ndi a.
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Table 4: Better performing neighbouring coun

Asi a for GHI 2024

[ Country GHI Score Hunger Level J
S
[ China ‘ <5 Low

A
r N

‘[ Sri Lanka 11.3 Moderate
o >y
s -

Nepal 14.7 Moderate
\ J
@ ™

[ Myanmar 11557/ Moderate
\. _
( N 'S =

‘[ Bangladesh 19.4 Moderate
e vy

4.2. National Family Health Survey5 (NFHS-5)

The 201921 National Family Health Survéye., NFHS-5, the5" and in thanost recent NFHS
series, offers comprehensive data on population, nutritiodhealthacross India, including

all states and union territaes Similar to NFH$4, it also includes distridevel estimates for
several key indicators. Alhe 5rounds of the NFHS have been carried out unddetddership

of the Ministry of Health and Family Welfare (MoHFW), Government of India. As reported
by the NFHS5 (NFHS, 2025), 35.5% of childrelmelow 5years of age in India are stunted
(indicating lowheightfor age), 19.3% are wastenhdicatinglow weightfor height), 32.1%

are classified as underweight, and 49.7% of children who die befyeattain their age. A\s
reported in NFHS! (2015 16), among Indian childrefage <5) 38.4% were stunted, 21.0%
were wasted, 35.8% were underweight, and the dineiemortality rate stood at 41.9%. So, it

is evident that within the gap of 5 years, in the NF&She child stunting, wasting and
underweight prol@m below the age of 5 have been improved up to some extent (MoHFW,
2021). NFHSb reported that Meghalaya (47%) has the highest rate of child stunting of below
5 years age followed by Bihar (43%) and Gujarat (39%). Maharashtra (10.9%) has the highest
rate of child wasting of below 5 years age followed by Gujarat (10.6%) and Assam (9.1%)
(PRS India, 2025).

Food and Nutrition Security to Mitigat obal

|_



5.

5

Chall enges behind prevalence of hunger in

.Mlnefficiencies in the PudIltihco ulyihs tlrnidh uatdiso P L

progress over ti me, it continues to face
eligible recipients.
1T The National Food Security Act currentl.y

popunh att h @b %ahreur al ar ed dqweratmaln 59&4 tiinngs .
1T Over 90 million people who qualify for
entitl ements provided under the Targeted
To Earth, 2022) .

.2ncome I nequal Degpiand PRPotvebltg: prodgwieshk in

24.82 crore people moving out o f muwl t i di me
substantial income inequality remains a c¢h:
food (PI B, 2024) .

.Butritional Chall englers lamdli O, et @aod De wemristi
emphasi ze meeting calorie requirements, w
nutritional quality is often overl ooked.

.4rr.bani zati on and Chlamdyii aggscEakosdtr Hyanti gmd i on

food systems and altering dHdietlhaygeabditset an
and food systems. |t encourages sedentary
processed foods and drinks moCeraektkssnbl e
study, 51% of Del hi's urchugmrgalewazadl &) dent s

.GendBased Nutr i Gd mderl dGasppar i ti es signi fic

persistence of hunger and mal nutrition in

greater nutritiWinali ndihscaucswahmtl adgse s . wo me n a

experience unequal access to food, consumi
guantity. Their susceptibility to chronic
as t he demahnodosd oafn dmocthhielrd car e. Il n many na

posed by ncglei ntad ef ccdhdh sy st ems c oelxnidsita ahlaosn ge

gender inequality index score of 0.437 and
score of 0.606 (GHI, 2024Db) .
.Bndernouri shAdodpgMopbetson of |l ndi an women s

WO men f rionnt olmew backgrounds wh o ar e undern

mal nouri sAhedpeen fMMHMHS he prevalence oB anaem
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affecting 57% i6glf9 wemers, aded 2 %5 o &g 1 66g od nt

adol escent girl s.

.IZow EducatanocEeovabmicThSdhiadd dveddmr n t o mot he

havinmg f or mal education and those belongi:H

significantly more
5.Mu.l ner abl eT h&eccthiiolndsr:e n
exhibit the highest
those from Schedul

6.l ndi an Government

6 .Elat Right |1 ndtai Mowaame

system to provide

@ ., Fat Right e

HJ’. Iindia

regul atory measur es

ensure that food

HArl MiFTar, aFor? F1aa.

|l i kely to be undernouri

bel onging to the Ot

rate of Minimum Dietar
Castes at 77.2%, and

Il nitiatives to Address Hi

nttiative by FSSAI dc¢
thy, safe, and sust ai
an, Beht ar Jeevan, "

onal Heal th Policy 2
entive as well as pr

movement empl oys a L

coll aboration, capaci

choices benefit both peop!

6 .P2OSHAN AbhTihyeaa@®@over nment o f |l ndia | aunche

(Nati onal Nutriti

nationwide i1initiative to#'drglzl&Ne

guarantee a supply
gr own, organic fruits

mai ntaining the health

will be placed in

facilitate coor di

guickly antdhredudgehcautvettlye nati on.

driving force behi

Mi ssi on) on March 8,

Ui rition

”'AtHHiﬁééri ®j)rough
a’M'egOveryceing e t |l es w h

Scheme for Holistic
o fNoutistiment s 0 | Swast h
every digsYYUI &kl part 0
on with | ocal aut hor i

Swasth B h

expediting the Abhiya:
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6.M8i Day Meal SchemeThPMGBOSHAMENt of I ndia afj
sponsored Pradhan Mantri Poshan Shakti Nirr
as t hzayMi Me al Scheme i n Septembeil

(\("Jr) initiative seeks to provide one
O © children studying i n -aGodveed nshneelma o |e
Speci al Training Centres (STCs) .

QJU\) Madar sads bbyactklee Sarva Shiksha ADbI
peri od2220t2012 .02 Bs per d2a2 ,a tfhreo m

Mid Day Meal Scheme g cheme benetiely dpapBOxicmare chil
11. 20 | akh schools across the country. It i
programme, targeting students from Cl asses

The primary objective of PM POSHAN is to |

attendance, while simultaneously addressin
Under the terms of thHeNAESGRQ)dnhéeé poodr Smcha:t
from a welfare program to a | egal enti tl en

student s.

6.PAr adhan Mantri Mat rTuh i \ba nmdatnear nYiotjyankenef it
operati onal across all di st ndi a
a centrally sponsored progr sterec
Women and Child Devel opment his s
assistance is directly tr amnt ) the
women to help meet their in %a@ﬁ.q@‘i&@ utriti
partially offset income | oss during pregnall

6.Nbati onal Food SecurTlhe iAmgl, e nfeNFtSaAt)i o2n0 1a3f: t
Security Act (NFSA), 2013 on July ®dasz2@1l3,
mo d e | ttasedi glppps oach to food sce
| egal entitlement to subsidized
rural population and 50% of the
Public Distribution System (TPDS

women's empower ment , the Act man
in the househol d, aged 18 years
the family for the issuance of
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6.16nt egrated Chil d Develltopinse nata sSpcehceineel (e aOD Sy)

devel opment progr amme. t

Integrated Child Development Services g ‘ e =

ages of 0O and 6 as w (ICDS) Scheme L ol
[ Serving Children of 0-6 years and Pregnant & Lactating Mdhnl . .
pregnant or breastfeec nefi ci
Supplementary Nutrition 4 Immunization
t he progr am. Suppl ¢ R tion,
i mmu n | Z a-$ C b o o_i q)rm rﬂa’ll ec Pre-School Education k i‘ Health Check-ups

heal t hu pg hencukt r iatl it AN €@ N pean & Nutition Education

;Vr Referral Services
A

and referral services = "vices

a package.

.Mi ssion I ndradhanusiWheéeMiqnngitormt Raenlbvaw) :i nt
compl ete i mmunization of over

ei ther not received any vacci

i mmuni zed under the Univer sal

(Ul P) . 't ceopvwvervenlabVecdiseas
i ncluding whoopia,g mwluigd,  tdd t
pneumoni a, tubercul osi s, Jap:
hepatitis B, meningitis, rotavirus, - Haemoy
rubel | a PMRJu,moaodc al di sease (PCV) . Mi s s |

designated as one of the flagship programm
the Extended Gram Swaraj Abhiyan (NHM, 202

.PBradhan Mantr.i Gari b Akalpyaarnt Amfnat We | At man
initi aGKA¥Y,wdPM | aunched for providing free
economically vulnerabl e |
this scheme, t he Centr al

extended the provision of
around 81.35 crore of ben
househol ds under t he Pri
( PHH) , and Antyodaya Anne

This extension wil/l remai
starting from JanwdryiBhyri2624i |EI icpinkliemulee
guart3ist kg of food grains per AAY househol
household per month (PI B Delhi, 2023).
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7Ways forward

7.PIDS EnhanSterneemgt:hen and moderni ze the Publi
its transparency, effectiveness, and access:s
communities.

7.20ci al Audit Cesomdd uAcwa rseonceisasl-D aayu dMetasl oS c htehmee M
al | districts with active ©participation f
mechani sms usi ng di gital -basetls nathdi tpircormo:
initiatives i mrmmpda@isorzalngl ®ormd aaged, di et s f o
7.GBompl ementi ngTh t B8u SStDa&Gisna bl e Devel opment G
(Zero Hunger) and SDG 12 (Responsible Con
i mportance of adopting sustainabl e consump:
7.14dnvest ment i Ad Amtriircgu | aurceompr ehensive food
encourages the produetiichhn cafopdi, veruxceh arsd m
Tackling food | oss remains a poriinocrliutdyi,n ga
warehouses @&drma sobdi Ehaanbdhyvmshi mageapgest

7.Fbeal th I nEmphaeins sshoul d be given on the ¢
sanitation, better water, and hygiene prac:
S,
Social Audit 2, S ~

; ; and . i _A:‘) ‘

w Complementing *2—&

With SDGs ,

Social Audit and Investment in

Awareness Agriculture

P
7} Diuonn
ﬂ\

PDS

Health
Enhancement ,‘&01'

Investments

Fig. 12. The way forward

Effective policymaking must acknowl edge the
and nutrition, ans itnhset sreo heelnel nmel nsthsa ppilnagy pau bl i ¢
promoting social justice, ahddiadveacksgnsesuso

wor |l dosafgestheconomy but also as one of the
the Worl d Bank, I ndphéasi ©Ggnitladex hies f2brb
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wor |l dwi de, foll owing t he Sl ovak Republic,

accompl i shment gi ven l ndi ads vast popul at i
significantly | ower than Chinads 35. 7soand me
surpasses all G7 and G20 nations in income
devel oped economi es. This suggests that the
widely distributed. This outcome sptoevnesr t fyr o
all eviation, expanding financi al Il nclusi on,

vul nerable sections of society (World Bank,
for T mproving its GIlobal Humg ears lamcdce xdi(sGHIi)b

equitably and wel fare schemes -proesaicthi onheed utnad e

undernouri shment, chidtd em&leryutGHilt ii omrd,i candrmo
8.Policy recommendati ons

8. ElInhance accountability wunder international
adequatGovierondment s must reinforce their | eg
based discrimination, wupholddestpheec irailglhyt itno t

crises @&my @aamfelricntg to the Voluntary Gui del
ofetRi ght to Adequate Food and other rel eve

8.R2dvance-regspodearsi ve strategies in foeadr syst
policies and programs to be effective and
makers and i mplementers to understand how

shaped by varied nee«¢<,0nwuwml depfaalotitidogir sy eg e n e
s

roles, power relations, and | abour divisi ol
8.PFrioritize inclusive investments that adv
Governments should reall ocartoeotpuwbliince gsupad n d
ensure fair access across gender s. For 1ins
caregiving, education, healthcarbkbal hedgr og:

di scriminatory practices and fostering a m
families and communities.

9. Concl usi on

|l ndi ads struggle with food and nutrition ins
ranking, hi ghlights persistent challenges st
systemic del i very gaps. Howeverny, ftrlaenewonukt
significant potenti al for progress. Notabl vy,
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fourth most equal society in the worl d, ahe
achievement demonstrates that Indiads econonm
robust foundation for reduci ng chunngg eprub liincp rho
outcomes. With sustained eff orcthsi lidn hiemad Itths i v
di versificatesponandeggpaoadaesiyt,i d mald at 0 sa oved Il e |
toward achieving SDGIi Bg Zkrse eélgugety. atlewant ag
nutrgsenmoint i vehasandd srtirgahttesgi es wi | | be pivot a
systems and i mproving its GHI performance 1in
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Abstract

Worl d | argest countries are India with more

the economy is stildl growing quickly, t he

mal nutrition, and food insecuri tsy almac amwd @ i e
2'iSustainable Devel opment Goal of United Nat
and hunger must be decreased. This goal i s

behind in the GIobal Hundeer lkcodeaxyriesemi ©grin
the other hand, have done better that i1s Pal
and Sri Lanka is 60t h. Many programs are | au
women and chil drinem kle¢alttuls. amfdheset iincl ude ma
more plentiful, preventing micronutrient def

get the nutrition and health services they 1

pronptediucati on, especially about nutrition.
mot hers and children to give women the power
pregnanci es. Despite ongoing inigrieddmiersg n tplc
concentrated on postnat al feeding intervent
nutrition during fetal devel opment. Article

food security in Indias asdwpbliaseshandopes
KeywoQhdi:l| dr en, Hunger, Heal t h, Mal nutrition,

1.l ntroducti on

Approxi mately 6.3 million children die annu

mal nouri shed globally. The public health sit
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chil dren stunted, 101 million underweight, a
youngsters i n these regions fail to ful fil
undernouri shed. Bangl adesh, | ndiha ,Asarmad hRak in
significant population of mal ndmasdtshedpwlhatl

country, foll owing China, with population
million children are bornnanr0dlll xyYeinsutslkiss il
absolute growth of 181 million and a reduct
popul ation declined by 3.1 percent in 2011 r
pneumoni a, di ar ruh eoas,i sHIp\W,s ea nsdi gtnui bfeirccant ri sk
years ofcoamgmu.niNoaabl|l e di seases, injuries, and
to older children. Despite being fully preve
conttouel aim the |ives of numer ous young in
constituted almost 30% of all deat hs among
addition to infecommusni aabl eeadi se@asasxa,n mal n
significant issue, particularly in nations s
and a reduction in monetary poverty over tI
constitutes a public health sc.onlceew nbiirnt hn uweeit
significant indicator of malnutrition. It si
countries whi | e al so I nflicting Ssubstanti a
performance. Mal nouri sdedachki Ifdroem trheequi rpeat
di mini shed physical and cognitive producti vi
breach of a child'"s human rights. Hunger an
transmitted betwdenggenet hei GhobaAcdNarfritio
Sustainabl e Devel opment Goal of Uni ted Nat.i
globally is to eradicate hunger and mal nutri

intends tdhatccomploinshnei ces in 2025 and seek
by 40%. According to World study, Food Secur
2030 will be unmet by around 660 mil bronhyi nd
bet ween the body's energy requirements and t
wel | as difference iet iZ20RilVi.d uvlaclc'osr ddingt t@OTr
mal nutrition as encompassing three distinct
categories of malnutri tfieorei ghmic) udet wiaare @ d ( I
age) , and underfweargght hwluamvd ewaeghbhtt being th
mortality gl obradll at. e dMi ma landuettsrr iidearfdinc iitnsc i n v
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mi neral s or an overabundance of -ecnommwmiud a b lee
di seases | inked to diet, such as diabetes, h

included in class three.
l1.Understanding the Complexity of Hunger and

Hunger often indicates the unease resulting
variables |ike sex, age, height, and degr ecec
Organi sati on of t hedeUnfimeedl Neapgriiomast i (0ORMAO) al
undernouri shment, as the persistent consumpt
dietary energy requirements required for a h

not getting enaolusgoh nceaa mogr i@eosd,u gbeutte mietr gy, pr ot e

vitamins and mineral s. Under nutrition can
guantity or quality, I mpaired nutrient abso
combination of (Akhkesrehadd4c)t.orBhere are a numb
probl ems that affect the I mmediate causes. T
having good maternal heal th or childcare pr a
water, and nsuatnriittaitoinone.ncMandpasses both under

and over nutrition, stemming from I mbal anced
or without i nadequate-rdarms dmmtdisan Oofer minar an u
lkie being overweight, bcea nmmngu no lteashd e an b ege et
becoming more common. Under nutrition is mor
an effect on people's health, govearnmentwos pa
are changing. Over nutrition is a significan
exclusively addresses i ssweasgdernutel at

Mal nutrition: Table 1 shows that 18. 3% of c h

16. 2% of children aged 7 to 9 years were und
16, the rate of wundernourishment was 14 per ¢
was 16. 6A padrgmanti.cant proportion of <children
child stunting and child wasting, according

that number had dropped to 3. 1%.
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Tabl endiia's situation with regard to under nc

child mortality among children under five

|l ndi cator Ti me Per|l ndi a

Undernouri shment (% of (2002000 2 18. 3

20027009 16. 2

201240 1 6 14.0

2 0 R200 2 2 16. 6

Child wasting (% of <c¢chil1982800 2 17. 8

200260 10 20. 0

201230 17 18. 0

201280 2 2 18. 7

Child stunting (% of <c¢h19828002 51.0

200260 10 47 . 8

201230 17 38. 3

201280 2 2 35. 5

Child mortality (% of d2000 9. 2

2008 6.5

2015 4. 4

2021 3.1
According to the represented data in Tabl e

Stunting of different age group people vari
women of ag®)gracwep ahmi c by 50 % e@ntdh m o050 %

of income on households are being 60% among
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Tabl 8t @t us of Undernouri shment, Wasting, anoc

| ndi a

SNo ([Key I ndicators Percent
1. Children under 5 are stunt|{35.5 %
2. Children under 5 are waste|{l19. 3%
3. Children under 5 are under|32%

4 . Adult women in4Oheaageagem50 %
5. Poorest householtdsespeme o160 %

Stunted Child Wasted child Underweight child Anemic women

Fig. 1. Depicting malnutrition of various age groupchildren

2.Early Food Security Policies in Independen:
As previously said, |l ndia adopted a mixed e
sectors coll aborated. The Planning Commi ssi o
monitoring economic public polaok. fohéowubpi
1991 economic reforms. With the formation o
Commi ssion was eventually abolished. However

for handling various poli cinesd duwr-veme tHRAlevaap |

documents. A plan exercise's primary object
achievable with the resources at hand, as w
i nvestment distributiseshmanotessnsactass!|li Reth
education that mi ght enhance societal wel f ar

which made certain assumptions about how con

to establ igseht af ofrorpmavie rttayr reducti on and conn
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The primary policies that were employed to
di scussed after a brief discussion of -the nu
Year Pl ans -KuDmaw,, &a nPeasnhd ey, 2024) .

Nutrition Security

The gover nméntreatrarPtleach in 1951. 1t said tha
keeping people healthy and that it affected
there was -mutl oitt iodn uinmletrhe country and that
too gal ong with the main cereal s ,-Yenehri cFhl d re do pteo
said that it was not possible at the time toc
Pl an period. It recognized temat aharam ytoa nige alg
be made good even by providing adequate nut
programs to promote nutrition for vul nerab
newborns, and pr egna%t Yemd PUrafni md smotshae rds .s ¢
The Fifyedr FPvan's Mini mum Needs Programmed (

soci al services and facilities up to certali
activities: ua)er b aagiea idrefvred otprmemtt activitie
village electrification, and (b) fundament al
health, drinking water supply, nutrition, an
new iestiatluwding urban slum devel opment, sa
of pl ans. The contridbtinehmhs ciodr ye accehv et o pme
devel apmentncreasing productive capacity wer
di strobuto the MNP I ist during the 7th Pl an
soci al and academic devel opment as well as

Devel opment Services (1 CDS) Progrtanm owagshte sttoa

for moms and ensure that they received the

provide additional nouri shment, i mmuni sati on
instruction under |1 CDSd dgrtadualrltyedextmenspediff
Similarly, i nitiatives were | aunched to pre

il Il nesses brought on by a shortage of vitami
on nutritioni.nclrte abseilnige vreuwdt rtihtaiton mostly depe

i ncome, and knowledge and that i mproving nut
It stated, "The best and cheapest way to i mp
jobs." Therefore, a major component of the n
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of a minimum income oOfr assistance in escap
significance of other f aeltacorvse,sts palmcaessi agd
expansion of the network of fair ppmigciprad tet
adjustments, fortified fodd,eandrtghherimaartti iomis

to the National Nutrition Monitoring Bureau,
of the househol ds pol | efdi ccioennstu merd d alodr itehsa,t
Merely 15% of children were deemed to be in
were somewhat wundernouri shed. By defining th

the workforceientynamidon alweefifnig the rates o0

the 7th Pl an added a new di mensi on.

This suggested that the Planning Commissi on

nutrition than by its inherent worth. I n te
nutrition issue was compar ablwedt 0" exlpatndpbhg
opportunities and stabilizing i ncome, espec

| ohgegrm strategy for ensuring adequate food
system (PDS) to provi de" rfeaarsidn absl ewiptrhi cae sh'e abl
both cereaémrsealndgonomhs was another goal . |t
educating people about safe drinking water,
and all owing ckibetereadbdgquathe .t Ammcordi ng tc

of pregnant women are anaemic, 30% of newbor
of children under five in India are moder at
mal nounti smparcts "cognitive devel opment and |
to work and productivity among adults, and
According to the report, "nutritionaverdefic
vitamidnefi ciency, Kwashiorkor, mar as mus, pel
uncommon. According to the 10th Pl an, peopl

consuming grains and food togetdheirncdounee .t oSifr
many-gm@an n goods had | imited shelf l i ves and
adjusted to encourage a wider vari ety of f
consumption were beneficiahstoucmhiuomi ofi ont @am
I n order to assist those who were not obtain
enormous public food grain supplies that h a

nutrition, betd et o clkil ledamardcer,i nkcags water, [

Food and Nutrition Security to Mitigat obal H



i mmuni zations were among the many reforms th

Nati onal Rur al Heal th Mission might | ower th

Pl a
We
ma |
wer

n
h
n
e
wer e
Vv
b
e

peri od, it acknowl edged ttoheatndedstto 2r%a i

ave discussed the evolution of governmeil

utrition and under nutrition has |l ong b

first recogni zed oifn tthlree ma9g 20 s i amsdi els9 60 &
di scussed in the 2010s and 2020s. Reso!

(Dev, -KCama&sh & Pandey, 2024) . Il n the first
problem of starwmwawiedgwdsaseankypl aakl e. Rat |
maternity and child care, which required urg
tested in smal.l popul ations, but when more r
addi tiiommad. r®tgudi es t hat examined |1 CDS have
i nadequate cold chains for wvaccines, del aye
i mproper meal s. Over time, officials became
the necessity for sanitary facilities and s
closely linked to grain consumption, has al w
Food Security

Because of |l ow productivity and popul ation ¢
more food grains to meet domestic demand. A
on I mports because the gl obalrigae,i nwhmaahk ean Ii
up about 10% of gl obal consumption. There is
grains markets are full of cartel s. Policym
staple food for I ndfanbe haddteseber iat oi gl pra.
halt trade with other countries since in ye
i mports were needed to make up for i1t, and i

of d@xeesBhe Green Revolution started F n 196 ¢

yield
tract
Andhr
cul ti
i ncr e
done

f ar me

Food

ing variety (HYVfeseedpeestisciidgead, oandc
or s. Farmers in Punjab, Haryana, Wester
a Pradesh were the firrevtoludhiowsn & nwlile wae
vated. Research and extension services
ase wheat crop yields. Reforms in insti
in a number of styatmedemmadte a hn oploosgsii ebsl

rs mor e reasons to work har d, and banl
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revolution slowly spread to other parts of

success becaussufhdcaebéecamegsalinh in the 197
first step for India in itsGrseemr chhe folru tfiocord
part of many programs, and the money needed
of cereals since the 1990s, it turns out.

3.Key Government Schemes Addressing Hunger al

[ 1] Nati onal Nutrition Policy (1993) :and Na
Accor dihhegt t on a l Nutrition Policy (1993) and
(1995pr havtehtei zperdovi si on of adequate nutritio

years, a more focused effort has been undert
"Kuposhan Mukt" (free from malnnutrition), N |
cceated the "Nourishingmenmhod"umMdeusneanrt es nt 12
preventing wmdermadtrgiattii migi fe stages, parti ct
years, to avert cumul ati ve, i rreversible groc
survi val and health. The attainment of Sust
i nternlagvieolnsal i s I mpeded by elevated ilrbates

addresses emphasi zed t-hevel gmmde nproejsesdtty tfo
the datemigonutritional status in our country
and facilitated the establishment and i mpl er
Prime Minister's Overarching Scheme tfher Hol
Ministry of Women and Child Devel opment's ma
of chil dren, pregnant wWo men, and nursing mo
Empl oyment Guarantee Scheme (MGNREGShe t he
Swachh Bharat Mi ssi on, the Public Distribut

Vandana Yojana (PMMVY), the Scheme for Adol
Yojana (JSY), and the I ntegrated ChiHids Deve
initiati ve, and the Ministry of Drinking Wa
undernutrition, and anaemia in young chil dr e
birth weight deliveries withinnaegveahi bnmef
infant and young child feeding (I YCF), nutri

hygi ene (WASH) ,-Zdewopmowigsi ©®©RS food fortific
adol escent nutritionyimaoreyr nalnd healrtlly armid |
(ECD)/ early childhood care and education (EC

Food and Nutrition Security to Mitigat obal H



[ 2] Revised Scheme f olrheAdmdve sTeemameGifrdrs T eSeAnG
under POSHAN 2.0 aims to help girls ages 14

heal th checkups and referrals, skill devel op
[ 3] Conditional rParsehg ntarnatn safnedr bsrcehaesmefse edi ng v
requirements can receive financi al assistanc
Pradhan Mantr.i Matru Vandana Yojana (PMMVY)
Ministry of Heabhtb' & PamdhgnWMantri Surakshi
aims to ensure that al | expectant -qmuoatl h érys

prenat al car e. Addi tionall vy, ihte asientso ntdo oe& n st
tri mester receive a minimal set of prenatal

[ 4] Janani Shi shu Sur@akehgo&hregfhktrhaims (PIS&K) a

2011, is to make sure those pregnant women a
out of their own pockets and that all/l birth:
get free selrevsisc ecksedldisvieesreya taagsriin s , medi cati ons

di agnostics, daily meals (while they are in
[ 5] National | ron AnhaemsMudkri tBilsstmiat ep r(oNglrPalms otrh :
made a big difference in reducing or preve.l

Il nitiative (NIAMenMMuweat s8hanatwn (ke I ntensifi
Progfam Nutritional Suppodayt Me®lri Rahg m&d (
known as PrHonseh aMi nS hsatketri-P ONS H Avéhind, tolre PRV ev ent
Bl indness due to Vitamin A Deficiency. The N
the needs of women in many ways. The MoWCD' s
that aims to make nutr inmoircen odeslni.v elreyc hanyd togms
to find out iif kids are stunted, wasted, or

nutrition services are being used.

[ 6] Pradhan Mantr.i Poshan :NmaktoinaNi rEmaurc at P M
(NEP) 2020 says that India'"s PM POSHANMBadgr
program, i's a very iIimportant way to combine

Nati onal Food Securityaifcthiag2eOdls3C e n\NtFrSaA)l yh aS
Scheme called PM POSHAN that helps about 12
goverqameded schools across the c aunret rpyr.o bTl heemsp

hunger and education at the same time by:
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government ;aigleeder mmealntSpeci al Training Centr e

Bal Vati ka. [ b] -i Giectotmen gf akmid si efsr otno Igoow t 0 s c h ¢
in cl ass. i1 . -deépi hkgdpPri mawwagdaa h avli it hc tt ehde |
needs during the summer and in emergencies.

[ 7] School Health aS8dhWwell| Rleast Rr gogmmer | S
BHARAT and is run by the Ministry of Educat
Wel fare. The goal of this program is to get
a holistic appwdaom.t &cdalkéalptutbl prco school get
Ambassadors (HWAs), one male and one femal e.
di sease prevention and promesei hetahetehyl habit
week. The program includes meal s at noon, WwWe

counseling, help avoiding tobacco, and | esso

[ 8] Mi ssi on Saksham AngB®Mnwiasdgitryandf PWesimam &

Devel opment (MoWCD) runs this integrated nut
more effective and efficient by adding a nul
gets kids involved gnthém specualtyobg gnvi
i mportant days. ii. School Nutrition Gardens

can | earn about gardening and HBeilmdkhowtchiobdd
|l ndia that have these kinds of gardens. iii
i Vv. Speci al rules for giving kids in areas
access to extra nwtiingi cnulpmadyctco.ntestBr am

ethnic cuisine and creative meals made with

At manirbhar Bhar at Vocal: Far mers PHetpcer

Groups' invooyivegneout itnhe apl an, with an empha:
in the area to help the economy gr ow. To (¢
reorgani zed progr ams i ke Poshan Abhiyan,

Adol escenltt Giod sses on three main things: Im
care and education for young children (ages
girls with their nutrition. PoshaacRBR. pewphe:
more about nutrition, encour age rpe dipelad ttho aenad
being, and strategically fix problems relate

of Women and Chil d Develd2o2,metnhte sparyosg rtahma twaass r
13.91 |l akh Anganwadi Centres (AWCs) and 7074
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get services, including 180.37 | akh pregnant
six. Al so, as of June 2022, 3083chool apbholgr d
Poshan Tr acenearbliesd apnl altGTor m t hartgd eitrs ryeal ktei
i's easier to keep an eye on what is going or

do, and the full admi ni stration of benefici a

[ 9] POSHAN:IAb harycaearn t o | ower the national ra
nutritional heal t hi6gff yeem@gehigl diden @Paggnal
mot hers within a specific timeframe, the Hon
i n 801

[ 10] Poshan BAs , p#®ratdhaf ®Bhs$si on Saksham Anga

Mi ni stry of Women and Child Devel opment | aun
Bhi" on May 10, 2023. This plan prioritizes
covers JAn3gamiwaldiionCentres nationwi de. I n or d:e
of children under si x, it seeks to convert

nutrition, with a focus aorevded voeplnoemitmg cdoonpae tr
by the National Education Policy (NEP) (Sarn

4 Recent Il niti atives and Ref or ms
4.1 One Nation One Ration Card (ONORC)

The One Nation One Ration Card (ONORC) progr
of Food and Supplies and Consumer Affairs, W
Affairs, Food, and Public Distrisbutoi em.suThe f
security for all individuals who fall under
Food Security Act (NFSA), this program all ow
their Aadhaar, whichaoma&kses tihe eRwhb leirc f Dirs ttrhie

and use Fair Price Shops (FPS) across the ¢

residence is continuously authorized, either
4. 2 Fortification of Rice, Wheat, and Edi bl e
The fortification of rice is a pilot initiat
program by boosting the availability of fort
B12, i n accor danest avil ti s hlgtd v acrrd sheeirth a c omb at i
mal nutrition, and concealed hunger among t he
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|l evel s of vital mi cronutrients, vitamins, an
promote public health with | ow health risks
i ndi cates that around 78. 7% odticdn | @renafafldi

anaemia and mal nutrition.

5.Chall enges in Ensuring Nutrition Security
The GI obal Hunger I ndex is an instrument for
on global, regional, and country scales. The

undernouri shment assessed by deal driivee imetaskueg
height, wasting in children under five eval
With O representing the ideal score (lack o
hunger, the GHI scorepfwhboh isdbaaedren the
of hunger. Pakistan (102), Bangl adesh (81),

to India, have done better in the rankings.
Social
Factors
Administr
%2?{&2&%3 Factors ative
factors
Economic
factors

Fi gFaQtaofrfset hditrgaisl i ng i n GHI

(a). Social factors

l1)Preval ence 23. 6Povefrtyhe | ndi an popul ati
individual s, Ssubsisted on I ess than $1. 25
2)Gender imneqwiadnitfyi es that women receive t
| ast. Nutritional deficiencies exert an i
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among marginalized areas. Research indica

percent of tribal women are anemic, compa

( bAdmi ni st r atExvce ufsd wtno rfshem nME $A:n al gover nme
2011 population data from thspeosti cePB8tcosy
Upon the i mplementation of the NFSA in 2013,
were current. Nomset bebbss,tot hheavet ateiesnt iper i

anticipated popul ation dat a.

1)Probl em of iafterapeoabthrtdygy in the case o
2)One Nation OnheasRantoitonbeceanr dscal ed up.
3)Opeainded proxcfurreimeentand wheat nmutcreiheabppo
|l i ke Jowar, Ragi , Bajra etc.

4)Rampant colrhreu pilisoomk mar ket i s thought to
and 70 pesucleaitfdoodde dgme@ai ns t hat are given t

price ration stores.

(c). aOVIPhndédmi ¢ ntegrated Child Devel opment

completely unavailable or seriously interrup

T Mi-day meal schemet Wwalso saudrfe cafe ds ahuceo It so.

T Due to t he pAangdaenmhaadiiesmalnys ed, and many t |
|l ack adequate, hygienic facilities, water

T Ongoing 2021 State of Food Security and I
t hat t hk9 CONIlDemi c has had a detri ment al

achieve "Zero Hunger."
6.Future Perspectives and Policy Recommendat |
Policy initiatives are critical in tackling

that contribute to enhancing future prospect

Enhancing food grain output to provide fo

By promoting the production and accessi b

aim to enhance the population's dietary h

T Enhancing the purchasing power of the | mg

to enable the acqui giitcihomdieft .a bal anced,

T Enhancement and augmentation of the publ.
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T Enhancing student understanding of nutrit
met hods (Panda, 2024) .
T Food adulteration must be checked and pre

T Enhance community engagement in nutrition
CONCLUSI ON

Ministry of Women and Child Devel opment's in
a concerted effort to tackl e t he intricat
comprehensive developmkenpopftl ahdbas<sn mmmedt POE
Poshan Bhi, Padhai Bhi initiatives, together
2.0 programs, underscore the government's co
fostering early childhood carénaondatedueatiomn
such aBholjianhiand School Nouri shment Gardens
actively participate in fostering healthy |
A comprehensive strategy for mitigatiengm nut
heal t h -baenidn gweilsl underscored by an emphasis o
initiatives, and | ocal economic eém@Fowbl mdnt

solutionsi nieor moneiatl®#tr t agesdeamor ommi t ment t o

transparency in plan i mplementation, ensuri
management . These projects arcevdedamdaensdamntbdli s
heal thier, more resilient communities while
and address the pervasive ipgsiuer mothi eznianigount ra |
education, establish a robust -fFeiumg adfi otnh & omr
womemd achi |l dren, paving the way for a health
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Abstract

Seed Repl acenmetnhte Rmrtep  rIStRiIRon of area sown wi t
t han-sfaarmd s sedl edhv grhage i ndicator af, (faenadt i ng
nutrition outcomes. This chapter (a) defines
nutritional security; (b) ,apmwrde sneanrtkse tr aatpi pornoaal c t
SRR at scal e; and (c) documeRPSEAHBN(Bpph) edn:
RAJENDRA PUBEArBBEE®mmec!| udi ng participatory
infrastructur e, training, and measured I mpa
RPCAU operational reporting and program sl ic
remaining chadctiemglesr anadmmerndati ons for e xt

maker s .

KeywoFod sl : s eFcaurrfietrydOcgani :RAJENDRA PUSA BEEJE;
Repl acementSeRat s Vs RIS, pat or ySesaed rmrcedbad tliid

l ntroducti on

Seed is one of the most i mportant il nputs f ol

seeds is a major determinant of the effecti
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fertilizers, water, and agrochemical s.- The S

el at ed i ndi cator s, S cruci al i n deter mi ni

]

utritional security of the <cowretrgy.nelrmadii am
eeds: breeder, foundati on, and certified

oportional to crop productivitya mHeoaxswree ,t

©Q T W S
=

c ®© O w»v

sess the use of <certisfiseddgnarfigand ocuralliitny

=

pl acement rate in most field crops i s much
masnudp ply gap. Around 15% of I ndiads total ¢

ality seedgeeBbEy ayear .i-sAaseuvns e ds. f &hims

- O o

rom crop to crop. The Sustainabl e Developr

Nations Devel opment Program (UNDP) aim to en

mproved nustatmahbl eanagsi culture. However, ¢
gricul tur al productivity and food systems,
l nerable to shocks and disruptionsTh€®he Su
ed Repl acememhe Raatee (aStRRWhi-fcar mastmenresd reepd

o n < o

® @ O S ® ® O C
~—t
o)
a

o < 9 o
® @d W!

rtif-yaedl|li hygbeeds. | mproving SRR can signi

]

silience to climate stressoes|!| iaenddt supmpioe

rampnoved seeds into agricultural syst

—
D
—

ance, di sease resistance, and shorter

q
(@)

ul tural production and move clliodatee t o f

nw 9

d replacement rate (SRR)exitend drouaovihdlc hmdt
n

—
]

itioning to i mpr overdelvyairn gs tovne sf fasrené tdlay b r
w from 2019 to 2021 indicates that cer e
ved the highest SRR across numer ous S
rticularly notabl e, with neharlley Guo naprlaett,e Raa

Mahar as ht ruac ceexshsi bwitt hs ihnyiblraird smi I | et s | i k

> S 9 O o

d

eat, a vital food crop in northern and cen
tates such as Uttar Pradesh, Madhya Prades
gamelreavs sout hern states show comparativel
mar kedly different for pul ses. Crops such as
seed replacement | evels of <cereapear cevitt.h Tnoi
suggests that a significant numbavedfséadmer
trend i n oi |l seeds i s mi x ed: soybean repl ac

Maharashtra, while groundnutr aatdognd oAn dhsr amoR
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The situation with cash crops presents a var
al most compl ete adoption of hybrid seeds, é
summary, whil e cereals and cashses oasd haeet
oil seeds stil!]l necessitate targeted initiat.
Tabl@row se seed requirement and availability
Crop N 20129 2020 2021

Req Avail Req. |Avail ¢Reqg. |[Avai |l g
Wheat 121.6/139.51124. |151.44133.(144. 4
Paddy 82.4 |92.28(|98.7/|108. 71103.{120. 2
Ragi 0.28 (0.49 0.33|0.53 0.5 0. 61
Barley|1.98 |3.04 1.96|3.7 2.08(|2.72
Mai ze 12.7115.07|14.9/16.13|14.4]13.52
Bajr a 2.51 (2. 74 2.44|12.69 2.39|2.61
Jowar 2.28 |2. 73 2.42\|12. 72 1.95(12. 21
Gr am 21.06/23.76(|22.0(23.71(|21.7|23.638
Ur ad 3.11 |3.51 3.26(|3.67 3.47]3.58
Moong 2.45 |3. 31 2.48|3. 37 2.45|3. 11
Ground|21.33/25.52|26.3(26.7 26. 4|28. 28
Soybea|30.41/33.42|27.2(24.03|29 28. 12
Cotton|2.15 |2. 44 2.47\|2. 78 2. 4 2.73
SourDepartmMgnt coffarumwe IRf-ameu al report 2022
Seed Replacement Rate (SRR): Concept and Pol
The Seed Replacement Rate (SRR) measures the
certified or high quality seed rather than
percentage of total cropped iafriead repédant edg e
instead of recycled seed from previous har:
i mproved genetics and is strongly Ilinked to
Food and Nutrition Security to Mitigat obal H



Gl oball vy, modern seed 0ndusntarniye sd esvterliovpee df ocro

for major crops (especially hybrids and F1 \
seed each year. By contrast, I n mosFord oavx a mE|
more than 80% of crops in developing countr.i
2023) . Il n I ndi a, only about 15% of arabl e ar
policy studi E3s0% eocro nhmegnhdes 2 @f Srri Vvkaesyt asvtaa,p |20 1 8
mean | arge yield and income foregone. For c«
5th | argest (a4.4% of the gl obal mar ket ) , b u

norms (Chakraborty, 2025).

Definition anSRMRMeiasudeimemeéd as the percentag

certified seed each year. Formal |l vy,

> @AEHT T HE P HH
SRR_T AT TAT THH) CHORE T H

(Siaghz2023) . Hybrid crops (which must be rep

100% SRR by design. I n I ndi a, aver agle8 % RRs \
for staple cereals |ike rice and wheat®tsnati
(Srivastava, 2018) . Within dedgapsAstdhtasPr

paddy SRR is about double the nationaheaver e
average (Chakraborty, 2025).

T Gl obal Perspd&otrit he:America and Europe, C
uni versal for major crops, so SRRs often
South Asian economies, farmers reuse seed
20% ( FAO, 20223) .s elerdt errensaetairocnh net wor ks (

raising SRR through varietal adoption.

9 I ndi ads Snduads oNati onal Seed Policy (20
i mproving seed production and distributi
hovers B82r0oc% n(dSrlivastava, 2018). Some of t
cotton (&4100¢4yi ahdisgleetehl zones, but r
Experts note that unt i | 85% of |l ndi ads ¢
targets wil|l reemaadl 2 3,y nmet ( Singh
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Agricul tur al Economics Context

From an economic perspective, SRR is directl
Certified seed aligfé goet di bmpesvament , 18nd
fertilizers and irriigd% qmSrivhahstl@a®&8RR2ahb8 .
accelerates varietal turnover, ensuring farr
Low SRR, by contrast, sl ows productivity gr

agricul tural R&D. Policies 2WOR)asantdndieads s

programs aim to raise SRR, recogni zientg ailt.s, m
2023) .

Rur al Devel opment Context

Il n the rural devel opment di mension, SRR ref/|l
far mer s. Low SRRs are often due to weak see
awareness (FAO, 2023) . When SRR ave,esagndifeda
security is strengthened. For example, state

show better rural prosperity cSemepdar\eid Itaog el aSyc
and cooperative seed dsi sby i leintsmo a inlgadldir leistsy

affordability of certified seed to rural con

Seed Technol ogy Context

From the seed technology angl e, SRR indicat
far ms. Hybrid crops (cotton, mai z e, sunfl oy
pollinated crops (rice, wheat, pulsvasg¢esnecicd
seed breeding, biotechnology (e.g., Bt cotto
in certainedr2a@25)Y Srdowaver, i nadequate seec
gual ity control often conat rsaeiend pireosgriensgs .| aTb
units, and breeding programs r earadlIni lelnd rsadp

of superior seed 280l2.3f)ar mer s ( Singh
Rational Approaches to Enhance SRR

Mul ti ple coordinated strategies are needed

approaches include:

Food and Nutrition Security to Mitigat obal H



T Breeding anbewalrapt aerd:ypred ma tnggo lheggarnd s sa n
nut reinehmtnced varieties (including hybrids
bi of orti fgi eféasrgmearisnsg strong incentive to
variety turnbrveeditmgoagd g@eeomic breedin

reach fields faster.

FigSedd processing machinery at RPCAUOs Dho
clean ®magdemag a qPuvasla tByjeesjeed ( Source: RPCA

T Quality See8cRteduptboeeder and foundati o
agencies (I CAR institutes, SAUs, Kri shi
expand seed producti on on fpaurbisr comat es e e
partnefahiiprs I ndi ads -Sietedprvodd amge) anan mmuwul
seed supply.

T Seed Vill age/ PartkEmp owearorlyo ®alodaucmhmwmi:t i e
| n Seheed Vil |l ageelSedhnteandt f ar mer s are trai nec
raise certified seedFdniRendO@®tgaimiuzatoinon N

cooperatives can also aggregate producti

Food and Nutrition Security to Mitigat obal F



availability at | ow cost. (RPCAU, for i ns

Production programs to engage communities

9 I nfrastructurelamds@r aoceahbbkgeusagliintgy,. asstsourra
Seed processing pl ant s, cleaning and p a
warehousing preserve seed viability and
ASATHI 0 portal) can tr &ddlgs.seless RPGCMUDS ema
seed processiianug oemqui gmemtggi ng and gradin

uni f orm packaRjajnegn dorfa .cPeurstai fB eeed

T Policy andOflfnerengulveisdi es and support sch
|l i ke the SMSP provide credit and subsidie
Seed coup&mt oprmgnams partially rei mbur s
pur chases. Retgdlfaateckriyngs wpapro ety r el ease, ¢
seed pricing) also reduces costs and boos

T Extension amRaiBeudatrimem: awareness of seed
demonstrations, and Kisan Mel as highlight
yields by &n5 %.sthxtaeresdi alred evadlr kres splaayl agcor

in advisongséadmsebection and best pract.i

Together, thesédécombiaoanab apphoatbgscal, i nnov

and mar k eitc amme apsruorgersessi vely | ift SRR nati onwi

Crowi se anwud sSet aseeagddi ondgurcd gnigo n' s
Tabl@er3deal s and De h sespdiso dQurca pgnsgo n s

SSNo ([Crop Seed production States
1. |Hybrid |[Tel angana, KarnatCakhattAsdh

Hybrid |[Tel angana, Andhra Pradesh

2
3. |Hybrid |[Andhra Pradesh Karnataka
4

Hybri d |[Guj aMaahtar gasnikind& r a Pr ades h
Mustard

5. |Hybrid |[Guj arat, ,Mahangahar a

6. |[Wheat Uttar Pradesh, Uttarakhan
Rajasthan, Haryana,

7. |OPV Ric/Tel angana, Andhr a Pradesh

Pradesh, Uttarakhand, Ma d h
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8. |SoybeanMadhya Pradesh, Maharashtr
9. |Groundn/Guj arat, Andhra Pradesh, K

Tabl\¥eget abd eBlrawa dsienpgd o d urca giigon s

1. |Hybrid To|Kar naMahkaar aGuhjtarraa,t

2. |Hybrid Ok|Guj arat, Karnataka, Maha

3. |Hybrid Ch|Karnataka, Maharashtr a

4. |[Hybrid WalKarnataka, Maharashtr a,

RPCAU (Pusa) Seed Initiatives: RAJENDRA PUSA

The Dr. Rajendra Prasad Central Agricul tural
an integratedDseedtorageamf Hese dt h(eDorSg d aalt ul
producing and distributing quality seed of

categories of seed (nucl eus, breeder, found:
far ms, KVKs, and pr i vdatset opcakrst.n elnts wa lp$ eraus & d | pt
varieties into its seedtemsiowmnamdenansdantds ptr
Crucially, all certifi edhi Rajeedn dsroa df ubsya dDBoeSe ¢ Dbt

|l ogo, ensuring a recognized mark of quality

FigCeRtified seeds stored by RPCAU, packed
seeds (various crops) are bagged under qual
Beej. (Source: RPCAU, Dhol i)
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The Directoratebds mandates @owvers shtaggrfaug e, se
mar keti ng. 't mai ntigiomrs emaoadreprlne ,i nfforuas taruut cotmiar
pl ants -evapécihttyghcl eaner s, weiitgoh ihnagn dal ned tbhaogugsi
guintals of BieguWreddbhssemasbnnegry all ows RPCA

certified seed wunder hygienic, standardi zed
controll ed warehousei2 4h eARIPIGee psoarltee.d Isne |Ifliisncga l
(rice, wheat, pul ses, oi |l seeds) under the R
through government distribution channel s.

Mor eover, RPCAW aH aae iandWe dtieodh iQual it t gceamit Ir ot
seed purity and germination. Packets carry d
into national traceability systems. The DoS¢

sal e) are coordionaatle dantdo freeiema ci$nisdtdiptguatga v e r
schemes (Mukhyamantri Tibra Beej Bi star Yoj a

RPCAUGs Rajendra Pusa Beajivepiredtgmedxempl nf

SRR through branding, integrated infrastruct
Participatory Seed Production and Institutio
RPCAU actively engages farmers in seed proc

boosts SRR. For exahkpt mer 46 eParntiiveeirpd tto/r yr aS
Programs i(nFPBiPPa)r vill ages. These programs t
certify seed (often of their own favoured cr
RPCAU noitese tcdhfatqual ity seeds al onei2cam enha

and attributes Biharoés producyienalpl icogstaan

produce certified seed themselves, such part
and i ncomes. RPCAU also formed or supported
smal | farmers for seed omarelse toRfe gecarnah. t pr djeev
RPCAU further institutionalize this approac

AParticipatory Seed Product{twbbhhPerngeami oh 8l
This indicates a faddy ceetr i whioch hynbeir &n:
replacement ) into Biharoés rice belts via fati
extension personnel hel ped identify | ead far
resulting evapisonSulbhi dge the gap between pu
demand, magkiahgthi geed mowiel |laacg@e Hgaabdlle. &RtP CAL
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mod el bideomwds atna@ppb ontettchno d s : it develops or pr
from | CAR institutes), t hen decentralizes
l nstitutional l nnovations | i ke vilAlsage resadt
awareness of certified seed beinmredrieass eh aasd osppt

rataemsd soci al acceptance of quality seed
|l nfrastructure and Value Addition

Robust i nfrastructure wunderpins RPCAUGs see
processing plants (shown bel ow) alult wsntatt a tce
cl eani ng,andeibgahggnigngo mpcbcees rawesedgdpiacket
Operators in the plant monitor output to mai
speeds processing and i mproves quality consi
(rice, wheeatt,c.pultvse be predpbAgdeeaphoseasongw
seed i s stscercavdriemocalsean, Such stockpsdasiagn i s
demand. The DosSead sot amaaghd axpdd o wn £ , Krail sehipoi

Seva Kendr atse@gnd Tvha lsiufee roodh abh meeder seed storac

consuméaddeedal ue by preserving seed quality
of Rajendra Pusa Bee]j i ncl uchgs fwameetsy camd i
its pedfifgeecte, RRPCAUOGs infrastructure investn
compl ement its outreach progr ams, ensuring
available and reliable

| mpact Assessment

RPCAU tracks the outcomes of its seed interyv
emerging. Anecdotally, villages participatin
and i ncomes. For exancpdret,i ffiaerdmlesdese da s oatges dR £y ¥
with the T2X5Webbedt 15 I-mr oBneh atr &igii mfellsgjodd i st ri bu
gual ity paddy seed hel ped farmers recover Yyi
patterns I n RPCAUOGS prpojecéed av amise thyary & d osphti |

biofortifi-gdewthentcehigbh higher than distri
seed Agusthh.e macro | evel, of ficial data show
have raised SRR tend to have better producti
reports note that states proact iBiehar iumpdermet

Mukhyamantr.i Seed Yojana) saw measurabl e SRR
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focus on Bi har, they contribute to national
programs indirectly enhance national food se
wheat and rice underpins itssgmaisn ngurSRIRU P r:
simil at ngaRPsA)UOsSs experience indicates that
benefiCesrti fied seed use under the Rajendra

productivity and mor e gstfalrinee rhsar Vvliehsi tss ufnadre r s

evidence that every 10% increase in SRR can
Chall enges
Despite progress, significant obstacles to r

T Sup@Pleynand I@Gapgany crops and regions, cert

short of demand. Bi har, for example, i mpc
the national scadaevedboadd 8bNe oif mpflairers p e
seed av)ailability.

T Far mer ReManonyasmal | hoeavdeerrsse aarned rdiesfka ul t t
from their previous crop, especially wher
|l ack of i mmedi ate awareness can dampen ad
1525% yield gains.

T Awareness anldn Erxd reantsa oar e a s, knowl edge of
Wit hout active extension or demontsetrrmat i or

gains of SRR.

9 Infrastructur OutWeiaken e RPEAUO s net wor k, m
processing and storage. Poor roads and c

farmers to s owmnaorwkne ts egerdaionr (oopfetnen of unkn

9 Regul atory/ I nstDeluay sonian vHarriddteys:appr oval
of seed | aws can undermine confidence. A

mar kets erode trust in Acertifiedo | abel s

T EnvironmentFrdloo8sregdgsoughts and pests <can
making farmers c¢cling to old seed. Cli mat

about trying new varieties or hybrids.
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These chall enges mean that even a rational
require continued effort: more seed farms, s
coupons for small hol ders), ansilssogithesmar&en
i's the frontier for further rai sing SRR and,

Conclusi on

The Seed Repl acement iRaantde diost vaa gproiweurl ftuulr ailn ddie

Rationally boosting SRR unleashes the genet.i
hi gher yi eadndds ,nutnrciotmeossnal outcomes. I ndiads
staples) shows great untapped potential. The
model : a-l edi seedi system that combine®nquali't

infrasandcbuRademgmB&)ePuIhrough participatory
processing plants, and active extension, RP
Bi har. Scaling sudhblongewraheduppproéoasabepol i
hel p meet nati oanlasl. flono ds usmencaurryi,t yorga gi ng t he
seed market and its | ow SREBndi educeaeguionalteao
When farmers routinely us20%r®RR aorermore eidn s

t hei mmtcan expect a step change in productiwv
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Abstract

Thic$ a petxearmi nes the critical shi ft required

mal nutrition in the 21st century. While dec:
food dDenwsmnirtiyng the avail alBial ipteyr sofst afutf f ipair
mal nutrition, or "hidden hwunger, k" continues
fundamental change in focus from a quantitat
argues for the transition f)rdm fnadd istacounr istey
to a diveriseh dueétrientt h the physiological

comprehensi ve anal ysi s of sustainabl e agr.i
technol ogi cal I nnovatiiommd, et ksity awemgk esex ploorc
systems that prioritize not just quantity bt
t hdapresents a roadmap for a future where a

body and mind.

KeywoFaded Security, Nutrition Security, Gl o

Hi dden Hunger, Mi cronutrient Deficiency, Bi o

l ntroducti on

In today's interconnected world, achieving f
central challenge, despite significant advan
compl ex issue goes beyond sipmaplsy spremswaiimg
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i ndi vi dual has consistent access to a suffic
to |lead a healthy and active | ife. While pr
variety of mdidrealinucihmrad | elnigreadtnestatbarndd,y, palnidt
inegdahregten to reverse these gains and und

strategies that address both food supply and

Key concepts

0 Food sesutheystate where al/l peopl e have c
and nutritious food to |l ead a healthy and &
four keayvaiilldbairlsi:ty, ensuring a sufficient
access, making sure people can acquire fo

ensuring the body can properly absorb nutr
sbalansyyring access to food remains consi s
economic crises or natwural disasters. Essel

everyone and whether they can get it.

0 Nutritiomnssacumirtty comprehensive concept th
exists when al/|l people not only have acces
in esma&anormautrients (proteins, fats, car bs
along with a sanitary environment and adeoc

having enough cal odyets bhe dutlrli tyioaurralsltyo marc

dileacking vitamins, whi @am e ena msnd necged, twh icloen d
security is about quantity, nutrition secul
ability to use it effectively.

iU Gl obal rheummagiers a criti cal and compl ex chal
factors including conflict, climate change
has seen some decline in recent years, t hi
manyimes. As of the most recent reports, a
in 2024.

0 "Hi dden ,jAdmsgerk nown as mi,criomnua rficrnm aofe funcd e

occurs when a person's diet | acks the esse
health and devel opment. Unl i ke traditional
cal ori es, hidden huegawuseftéde goes vudoat i @
enough food to feel full, but the food i s
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1. Agriculture Scenario in India

|l ndia with a I ong history of agriculture has
has been originated in India in Neolithic e

contributing 18.3 per cent tZd23ndasadpeiGriolses

of Agriculture and Farmerso Wel fare. Hi st or i
on cereals, pulses and fruits vegetables and
mi nor rol es. | n ntthrey nheaasntdimeer stihfei ecdoui t s at
oi |l seeds, honey product dam amdiewdn omuoHr aor

agricul tural di verwegitfi behiod ithisecséonryyeoedr g
guietly. Children under five, many of them,
their age (stunting). Some are dangerously t

makes atlheeem tpi red, sl ow tdd tgdrso w.o v]jetrdtsyo, o o bl topoudsst

storage of c¢crops, | ack of awareness, food th
in nutrition turn into bigger problenms | ater
silent burdens t hsanto tk eaelpo npei lanndg nuapny |cnodui nat rii
America f aMewtihmagiame .t his chain. A farmer g
A mot her buys vegetables, pulses, eggs. The
i snot wtnl|diotadbso about | i fe i1itself. A sustaina
growth. Agriculture drives it. The m®me di ve

gl obalringahpt, rbed patches acamskdMdgdagermcahawaed Spl

where Vitamin A, Iron, and Zinc deficiencies
patches in developed countries | ooked al most
However, in I ndia, Padkn endtidaed rsgd rgdhadch | Wit e, EF
Heal th Organization called it Ahidden hunger

away but it cripplkEsodrohwtwtl,d Miind st, hifa,t umieg h
fuel . It gives us energy, repairs our tissue
not al ways enough. Mal nutrition takées many
undernutrititodhs tShoeddvorioonem ckhi ffdoyvesnogtaritjonk
are dangeroupr aadiliathguathr iatrieons i snot j ust abo
t hingdav&iilrasllisl itthyer e e n o u goha cfcoeosds i abraochui nfdg?mi g el
actually affordodand |l naead®dblesinttheArbd dtyhiursde 1t g
sanitation, and knowledge about cooking or f

stacked in the kitchen, but without cl ean w
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Bal anced trhuattrbist itchre goal . Car bohydrates, pr of
the right measure. Sounds simple, but it 1isn
of their boélZkant HMBEIYysArGanGs, no one should s«

should suffer from mal nutriti on.

Staple foods help to keep people alive. They
Bengal, wheat in Punjab, potatoes in Bi har,

St aples alone cannot give ewedr yiohih@&mi IfkDats®
vegetables, fruits, nuts, meagr aowg gou.r sked vk sg

geitt from marketgi @de s omgthi den,atitoniss ai d, o

of all three decidesdushathenkstbpt onhheé heogy
move without fuel. Same for us. For daily en
and repair, we need protein. They are known
the othes &amchdvedetwahbl es are called protecti:
mi nerals, fiber, and magi cal compounds |1 ke
guard the body, keep diseases awaywitendamunl d
A for eyesight, vitamin C for i mmunity, vita
gr owt h. Then minerals |like potassi um, maghne
functi on, and the i mmune awpndtemytochemhtalbs

warriors as they stop nfrlenediraaditchal sg ofvrea nm noeann
That 6s why the Al ntegrated Child Devel opment

are eveéiwnwwhdrld ages, i va tbwhdremdhétgodhoowlacci
|l essons. They teach mothers about health, ab
t Sswachh Bhafrarntr dva rsistiatni on and the National R
At the grassroots, it is these small interve

2 .Di et Di versi ficati on

Di et diversification is the way in which di
much as possible in our daily diet. This ens
the risks of defiEnkeaccememaind madinet rdit vems:i

a)Adol escentAdNoultersicteinotns: are the main focus. H
to eat, and why. Training programs roll 0
JEEVI KA groups get stronger with new skil/

nutritiousheaaldt hett er f or
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b)Severe Acut e Mal nutrition ( SAM) and Mo de
Chil dCrhen:dren battling Severe and Moder at e
strategy to eradicate the malnubaséeéedohobgs
simple, |l ocal and powerfRbéshd&dwoAlhingaam) h

c)The First |T00@fRaysit o the cruci al 24 mont h

second birthday, when the child's brain de
are significantly influenced for the rest
this period shapes a | ifetime. Nutrition hei
futuredaniMi shei thance is gone.

I n Sitamarhi, Severe Acute Malnutrition in c¢
based strategy. Anganwaddc ovoplkieaast esct rereens agha
uncomplicated ones get homea tWsareal.& pEBrud a tc meFnot
(RUTF) or deanasle rwtordisentCommunity mobilizat:i

strict monitoring ensure recovery and behav

Abhi lamainnging care home, one child at a ti me
3.Nutrition Garden

Nutrition garden different from the regul ar

This one is structured, a bit moeaesdrmohliyghgd an
so, thereds al ways somet hi ngatteo amadr vseosnte,t hsi onr
actually needs.

Advantages of Nutrition Garden:

l't ensures a varied, nutritious diet seaso|
| t provi dferse ec hfeonoidc a |

't cuts the food costs

It gives better taste and better quality

It ensures food security

= =2 A4 A4 A -2

It reduces Wastes by reuse
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Tabl e 1: Di fferent Fruits and Vegetables for
Ravi season (November to March)

Cabbage Coriander Fenugreek

Caulifl ower Brinjal Radi sh

Tomat o Beans Carrot

Red greens Spinach Pat ua

Aml a Drumsti ck

Summer (April to June)

Bottle gourd|Spinach Ladyfinger

Large ridge Brinjal Kidney beans

Bitter gourd|Beetroot Cucumber

Lettuce

Kharif (July to October)

Spinach Kidney beans|Chilly

Tomat o Tur meri c Ginger

Ladyfinger Ri dge gourd Oni on

Fruits

Papaya Lemon Aml a

Guava Raspberries Cranberry

Henna Curry | eaves|Banana

4 Ankuran ilPrBijlear

Bi har is going green. The FEAnukcugtracoy rcDe paretrmég
government schools will soon have kitchen ge
TO VI I | wi || grow seasonal vegetables and sc
Food and Nutrition Security to Mitigat obal H



just farming. ltdéds nut-dayi mepabhndchampl emehnc

food diversity and it i's about teaching chi
gui de student s, with support dirwenr ¢ihtei easg,r i @n
and other agencies. Similar school farming

Uttar Pradesh, Punjab, Andhra Pradesh, Ker al
5.The space management in gardening

Space is precious. Especially in cities. Bu

| actdher eds room for green.

a)Vertical Ganage mieng: wal | t hat breat hes. |
bursting with plants. Herbs, flowers, may
walls into |iving, growing spaces. Perf ec
clean ther eaisru,r rooauanidi ngs, and [ ook stunnir

b)Rooft op GVYoewe nmeircyt:ure a roof that gr ows . I

creeper s, or vegetables covering the top
summer, warm in winter, and beauti ful al |l
smal | f arim.i tSyusmeatnsabdesi gn.

c)Field CuAnd vaft i oourdde . eltdlse Clraopsi @l ant ed

rows, each inch of soil used wisely. Tr a
production. Organized | ayouts and planned
and | ess waste.
Whet her itbés waldlsp,acroofatn@amge meat fiselcdseati v
using every inch smartly wutilised for food,
Mar gi nal farmers in space management
Then, there armaf@irmalrGwmiepeeclieads yt han one h
buried in debt, someti mes working as | abour
itself is farming ®luitt ereavl liyd eraco fatrep sgarodid n s
t wiooi er, antievesystsheme of planting. Using po
spaces turdfiiamgnsi nt omnamine a family in a crow
roof, tomatoes i n ,0ldr ganind fbaacdk eftsr atnhde mg eslsy
from selling the surplus. Urban food securit
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chil d. About whether that pl ate has rice al

boiled egg. That one difference decides futu
6.l ndia'"s Gl obal Hunger I ndex (GHI) Perfor ma

The Gl obal Hunger l ndex ( GHI) i's an annual
indicators to measure hunge202shdGlumkdelr nHIUIT g &

|l ndia ranks 105th out of 127 countries, pl a«
GHI score fowhiRORA4 wiki l2e7. 8, sl i ght i mMpr ov e me
considered a high | evel of hunger.

The GHI score is calculated using four indic

T UndernourTléd memare of the popul ation with

9 Child Whalsd i mgrrcentage of children under f
height, reflecting acute undernutrition.

T Child SThetpemgcentage of children under f

age, reflecting chronic undernutrition.

T Chil d Madrhtealdietay:h rate of children under

mal nutrition.

Despite the debates, | h8i Z2' pehcght chr Echawast
and is one of the highest in the world, as h
shown significant i mprovements in otlhnedri a ndi
has | argely achieved food security in terms

country has become a net exporter of food gr

wheat . This subges®bust sppbocted | ike the |
(NFSA), 2013, which provides a | egalt heinrtdist | e
of the popul ation. Through the Public Distr
receivegreasiseantatalhi ghly subsidized prices. T

preventing widespread starvation and ensurin
most vuDeepiabéestrides in food atvraiitliadon | s d gu
remains a major challenge. Dat a f5)om-Z1In)ke9 Nat
shwvs t hat while there have been i mprovements,

concer n.
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T Child SAunmow®imh®$ chil dren under five are s

age), a sign of chronic undernutrition.

9 Child Wa%ta#hgchi |l dren under five are wast

indicating severe, acute malnutrition. Th

T AnemAmemia i s widesp/éadf abmeédht ageg dbé 1L &Hr o

children under five.

To combat this, the government has | aunched
(Nati onal Nutri uses Miesmdiodnm) , awtpirommch to ad

through a combination of technology, behavio
and children.

7.Rol e of Dr. Rajendra Prasad Central Agricul
Dr . Rajendra Prasad Centr al Agritacteuedl abd
pivot al role in addressing the issues- of fo
economically chaulergad!| &@ndeqgli tomae offoEtast ep a

hidflevel genet itdgeresecér cadr mer onr ai ning, ai min

and productive agricultural system.
8.Enhancing Food Security through Agricul tur:

RPCAU's primary role in food security is to
that boost productivity and resilience. The
60 new crop Varyiieetlida sn gt haantd oaurses ishtiirgehsts etso Var
has devel oaped | ¢leinmatcaul ti vars of rice, mai z e
droughts, and heat stress, directly helping
their | ivel i h oRPICA W nad sfoo owdo rskusp poley fdieosied rotp i fnagr
met hods, such as precision agriculture and p

which are crucial for sustsaiamabkel e nfvad ad npreand u
9.Combating Malnnutrit-FoausdeddoRBRghedNuchi ti on

Beyond just producing more food, RPCAU focu
combat mal nutri tCioonmnegBhefurCioimeusati ttiyhe&cfi emefer
effort, conducting research on bi-of olht fbibda

products. This includes devel oping new vari e
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mi ner al s, as wedddeas fcoroedatprnogd uvcatlsuef rom | oc
millets. This work directly addresses "hidde
to staplhe gfrebitneswt hg i nterventions to combat

i nsecurity:

o Nutritional ProducthaBe vbeeleonp memgst:r ument al [
products with enhanced nutritional value, ¢
|l i ke millets and quality protein maize. Th
and mal nutar spieem al wif olkus on children, adol
mai n focus. One of theamatEmergy iDanyat Nomn
with a balanced nutritional composition.

o Technol ogy anldhelrren chvaavtei obne.en di fferent grar
reduce the drudgery of foddHapdo Caganikreg fl ong
Chakki "™ for grinddngvegnaidesi aedfar pswekbk | ir
i nnovati boed mpkeparati on mor-ienteefnfsiicviee nft ora

communi ti es.

0 Research anldh&dwvesaarych expl ores the | ink b
and nutrition. There have been publicati on:
food waste minimization, and the role of m

| arsgeplreoj ect'sSwa kkleipmaamgm™am, an -saeactgnr al eslt ma
to I mprove girls'’ and women's nutrition it

mitigating gl obal hunger.
10l.nterventions done by RPCAU to mitigate gl

This chapter expglakred|l dewRPCHRPeEtDr | eBRajpgndr
Central Agricultural University) addresses t
hi ghlights a c¢comprceombn snievse dg tert atregyg yditvleatsi f
i nnovation, and women's empower ment to achi e
for vulnerable groups | i ke children and wom
merely ensuabinlgi tfy otdo aivmprdoving the adcessi b

foods atoltdcdel dawvalls ethhr ough a series of i1interc
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l11l.ndi aés Nutritional Challenges

Despite significant food production, |l ndi a
has enough food, yet many people remain ma
utilization of a balandtc¢dade CINNS. (Kompreihreq si
Nutrition Su20e8&,) 42.0mw2d®fL6chi |l dren under f i
and 14.5% suffer from wasting. The burden of
chil Mrenonutrient deficiemc, eswi alheaahsghapm
anaemia (43.9%), vitamin A deficiency (23.5%
aged idn Bihar. These deficiencies are |linked

are particularl epevaeerab ®&tasd ainmd dimoagyt popul

awareness “@madvpedr maosaigement practices.
l12Empowering WomenBasedulbt Homeon

The project has demonstrated success i n emp:«
particularly through coll aborations with gov
Poshan Abhiyan initiatibasefilonuéexampbeal fobe
with Severe Acute Malnutrition (SAM)e itm aplneaea

in proper screening, referral, and food dem
prepare a v-denstety pbtemgr opsal oadd wsadily a
This intervention has |l ed to a significant r

in the area.

Tab2 elList of ingredients prepared by women a
S. N(Reci pe |l ngredient s
1 Veg riclMi xed+f Dmugr een +| e@aH ylrovneagt b
chil a
2 Paushti |Wheat +f Satut u ++ gsreosuanttle rneuéte I

Laddoo mi | k prowdagrgery

Sattu L|Satghee + jiggery + ground

4 Soyabea|Rice + PBwlyadetansatagwdg + t |
Khi chri

5 Bot-gdwer Ri eeBottl| ®i gbu+r dGHo8mgamut
Kheer
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6 Sweet c|Wheat +flmatdrsesame seedsban
J a g gte roy |

7 Dal pit h|Dal Spti nacWwheatf{t é nauo, oi |,
seasoni ng)

8 Hal wa Semolina + ghesugagr cgumdimh k

9 Gol a Ro|Wheat +f IGdurm+ f Dowmst i c k+ | =&
water

10 Aal oo P|{Wheat FI ourd ess sAlspdl ces

11 Heal t h Ger mi nated wheatdad goalkadn
powadersugar

12 Thhekua|Mul tigrai n rfalgooywrn g( Whad @t ,+
nutRed i ned oi |

13 Veg mEgg + vegetable (tomat o, sm

omel et t

14 Veg Pak(Saa®niongram frliacwer dil fowr+tmesrg

138 caling Nutrition Interventions in Bihar:

The | CDS in Bihar has taken stepd-etad s(cRallEe

food and contdhwctdtidngpgcapaciniwg for its fiel

Sitamar hi &

percentage
T Novembers.2@2®0 o f
T FebruarVheORercent age

T Sept embelrhe2 p2er:cent age

Food

and

of

Nutrition

Begusar ai

further

Security to Mitigat

children with SAM:
screened children wer e
dropped to 3. 37 %.

decreased

obal

L

di strgrifsi odntBirheadudtni
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1
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b)Begusar ai (N=40)
Fig.1. Weight gain (Kghrambed ehrbdt ed
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Total Population

Under 5 children ]
(Total)

Screened under 5
children

SAM : 5.42%
(November, 2019)

338

l SAM : 0.14%
Zero (September, 2020)

Fig. 2. Size of population affected by

The Government of Bi har's I ntegrated Chil d
actively engaged in scaling wup 1ts nutritiao
strategic move is the provision &hegeinsCooke

Nutritional Food (EDNF), wunder the Suppl emen
robust supply <chai n, the |1 CDS Directorate i
regi st g@roeecer nment al or ganHezlapt i GmMSsHIPSSN GOsa)n,d e
agencies to supply hot cooked meals such as

chil dren aged 3 to 6 years at Anganwad:i Cent
I n addition to procurement, the | CEBSuibidriencgt o
and training initiuapt.i viehse steo esfufpoprotrst itnhcilsu dsec:a
T St ateev el mva @ thi nDgisst ri ct Program Officers |

(KVK) scientists, | CDS officials, and dev

9 Di s tlre vcetl we ¢ thi €Cdhs | d Devel opment Project

T Training sessions for all female supervis
Wor kers (AWWs) via YouTube Live.

These training sessions and initiatives pri
nutriti outsomaakred necaak gsi clhiak e and Cheel a at t
coll aboration between the govermammentoltalhp asce i

groups is instrumental in ensuring these nut
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The key products that have been scaled up in

T Paushti k lAacdoeehesweet ball

T Sattu LaAdmrdodleisyweet ball made from roast

T Bal ahaArteaeéy food product for children a
wheat, green gr am, ghee, mi |l k powder, and

9 Khichaditraditional meal of rice and | ent

T Cheel A type of savory pancake.

These product s ar e part ofdi @as emd chaalt + ¢ matan
entrepr dmeur Narp. Shakti JEEViIi KA Bal ahaar Utp
20 JEEViIi KA Didi'"s, is now producing Bal ahaar
devel oped by RPCAU and is now available in t
col l aboration between a government depart men:
address nutritional needs and jrrecatmoysfeod d c al
product recommended for children above 6 mon

x ComposWheah; Green gramndchSwegarMi | k powde
x Met hod lotf awasm:be mi xed thoroughly with ho
x Tr ai nfihneg:t raining has been provided to a
formed underdifeBb Ml Site tpwomers t

x ProducTthiiosn:producer gr ouba ltarhaahanro mape ri csi aplr
scadmed now pmadkoetyeiddNairm Shakt. JEEVI KA |
Samooho.

13EdMhancement in Balahaar producti on

't shows the production in kilPBgodwmst if o @ ms Da
with 36 kg in December 2022, dropped to 0 ki
February to June 2023. By June 2023, product
demonstrates the succes$s®abld detadiilnsg tulpe orfut
composition of the Bal ahaar product. 1t has
17.6g of total fat. The protein provides 4.0
tot al cal orcentaiThe pbwdsuogar, which is witdt
contains 174mg of Calcium and 4.54mg of | ron
food source.
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Tabl e 3: Nutritional value of bal ahaar

Par amet er Resul ts|l mplications

Energy (Kcal)|386

Protein (g) 19.0 4. 92g/ 100 KCal
Tot al Fat (g)|17.6 41% of the total
Sugar ( %) 15 per mi ssible | i mi

Cal cium ( mg) 174

l ron ( mg) 4. 54

13fiRal ahar f oX2 | mdoatndhest) a(i6l s t he product's nut
age grodphowabteat for infangsamgedr Wi ng df2
provides 9.5 grams of protein, fulfilling 5°
193 Kcal of energy, meeting 24.61% ofii ¢heir
is 17.40% of their daily need.

Table 4: Nutritional adequacy of Bal ahar for

NutrienDaily RedqProvided by|% of Requi

Proteinl6. 4 g 9.5 ¢ 57.93%
Energy |[784 Kcal |[193 Kcal 24.61%
Calciun500 mg 87 mg 17. 40%

13.3 ABal ahar for dhirl drhems (gl atm@ s& ay edDds o d
provides 19.0 grams of protein, satisfying
contains 17.6 grams of total fat (70.40% of
(31.13% of 't hnet )daiAdydirteiqouniarlelnyee it provides
daily need) and 4.54 mg of iron (37.83% of

Bal ahar's effectiveness i n providing essent

children.
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Tab3 e Nutritive adequacy of balahar for chil d
NutrienDaily Provi ded by% of Re gy
RequiremgBal ahar Me t

Protein22 g 19.0 g 86. 36%

Energy 1240 Kcal386 Kcal 31. 13%

(Kcal)

Fat (g9g)25 g 17.6 ¢ 70. 40 %

Calciund4d400 mg 174 mg 43.50%

l ron (112 mg 4. 54 mg 37.83%

14Bi of or tiQptciastnsonf or Better Nutrition

Biofortification is an innovative and sust ai

deficiencies by enhancing t he nutritional

interventions. Unl i ke suppl emenntaalt isounp pal nyd cfhc

and continuous infrastrusetbadasesedupgp@ut jpemied fi «

communiti-e$fent avteerann dma nonmegr .

There are four major strategies to I mprove n
a)Suppl emeiti attiromduti on of vitamin and miner
' i mited by supply chain issues, complianc
b)Commer ci al Faddi hgcawuwuitoments to processe:l
fortified flour, or edible oils). While
infrastructure, consumer awareness, and r
c)Di et ary iPirwamrogiithnyg bal anced diets with | oc
pul ses, and ani mal product s. Though i dea
availability, and | i mited access.
d)Agricul tur al I nterventiDewetl oponegh Bifofcoop
rich i n micr crmowmtvreing ntox atl hrbowegehdi ng, mol e c
engi ndBern ingg d efdaranbersealedpproach, 1t ensur

Advantages of Biofortification:

M9 Targets staple foods | i ke rice, wheat, m
consumed.
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T | mpr

prot

T Prov

T Enha
ar e

14.1 EX

T Rice

T Qual

val u

T Pear

oves intake of criirtonc,al z imicc,r omiutt a miem |

ei mrewiutiramntg maj or changes in dietary
| deesf feecadsvte and scal abilnec osmoel uptoipounl aftoir
hobeisol ogi cal value of diets, particul
most vulnerable to hidden hunger.

amples of Biofortified Crops in India
& eWhaeathed with zinc and iron.

Ity Prot ewinasiapiezrei o(rQPaM)i no aci d prof il
e compared to nor mal mai ze.

| eMirlilcented wi th i ron and zi nc.

1 Sweet Pot athbi &f Mutsit aredd wi th vitamin A.

T Lent
Bi of ort
potent.i
nutriti
14. 2 Bi
Bi of ort
by enr i
convent
vari et
14.3 RO

T St at

or ga
and

T Col |

bi of
14. 4

il & @Wauwlhi felnbweaced mi cronutrient cont
i fication, when combined with awarene
al t o i gdiemi idrmapnmtgeyre, rierdmwcrei t yt,eranimd et
o ntahceosmenauwnri ittyy aamtd nati onal l evel s.

of ortified Crops: A Pathway to Nutrit

i fi cat isouns thaaisn aebmeer gaegdr iacsu lat ur al i nt er
ching stapl e cCrops wi t h essenti al |
i onal pl ant breeding and moaddeernns ebi ot
egd yt reetacdci rveud ner abl e popul ations thr

|l e of Research Institutions & Partner
e Agricul tur al Universities ( SAUs) ,
ni zatCloMMY Bu(clhntasr nati onal Mai ze and

Il RRI (I nternational Ri ce Research I ns

aborative projects have accelerated

ortified varkcdtiimeast iscuictoendditta olnosc al ag

Maj or Biofortified Crops:

T Cereal s:

Food

o Rice and Wheat enriched with zinc and

o Mai ze with enhanced carotenoi ds, prot e

o Pear!| Mill et enriched with iron and zi
T Ot her Crops:

o Lentils with higher iron and zinc.

o Cauliflower with enhanced micronutrien
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o Sweet Potato biofortified with vitamin

o Mustiasridch i n essenti al mi cronutrients.
o Pomegranate with i mproved antioxidant
14.5 I mpact on Nutrition:
T I ncreased awvainl,abzilnc,y wiftami n A, and qu

consumed stapl es.
T | mpr otbeisol ogi cal value of diets without a
T Particularly beneficial for chil dr en, ad

mo s t common.

15. From ProductiBinoftor tCiofnisacuantpitdam nensur es th
t heeed dceenteilnuertoduewaglon and distribution, é

t hemebylgi ng agricultural development with pt
I15Natritional Superiority of QPM

9 Bal anced Pre&€bpeitai Bsofi bett er rati o of €S S

digestibility and utilizati on.

T High Biol o&incsalreValedd: ci ent protein abso

prott@iemgy mal nutrition.

9 Heal th BrHeenlepfsi t addr es s stunting, wasting,
communities where maize is a staple.
T Sustainfasbhid-beaged i1 nterventi on, it can be

without altering dietary habits.

16. Potential of Maize in Diet Diversificati
Mai ze is not just a staple cerenablt biuti cads oa
functionalbifofodrst.i fWhed i nt o QPM, its applica

soeicoonomi c segment s.

16.1 Maize Food Groups:

T Cerdalsed endrogy dfaddds sust enance.

T Protreiicnh compl enmeonrt arnyf afnadossdsand chil dr en.

T Heal t hf droowdwsl ner abl et beelodueprsl yl,i kaen dw otnieen ,u n o
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T Snack & savboy prbdagesgroups.
T Convenience foods s&idpedacitaol tmodemrandddtfsest )
16. 2 Value Addition through Mai ze
With biofortification and pwvactaededsda cdh gpr amhu ztes
T Compl ementfaocry if ofodmtsed( @PMri dges, mi xes) .
9 Heal t hf oni xma|l nouri shed chil dren and mot he
T Snacks and coepwmencéaedewi obd®QPM.
T Specialtyapgededt at stress management anda

This integration of QPM into food systems n

l' iveli hood oppepottrempirtinesrtsthi pugmd food proce

17. Mai zée FPoondWNatsition to Business Model s
QPM has tremendous potenti al to be processe
nutritional security and income generation.

1.For I nfants & Commige @hntlalmryenfoods, fortif

mi xes .

2.For Vul ner athd el tGr omipxsalxe nasred @R dvledr gyo od s .

3.For General SPapké$atbsampry items, bakery
foods.
4. For I n@Gpetipnlity and functional -doodsi cwag e

consumer s.
Thus,-b@PB®d mai ze guaduptspsesseve a
1. Fighting hidden hunger and malnutrition.

2.Creating scal able business opportunities
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18. |l nnovat-$mar tN®PAgIlceeiseam ng Technol ogi es Dev

Pusa

18.1 Rajendra Handé& €naFrkieedn ddhya klknnovati on

To promot-€e mwittriivte oamgri culture and reduce dr

Pusa has developed the Rajendra Hand Cranked

to M/ s Kishan Agr o, Bi harsarif (Bahbali untder

commerci al scal e.

Key Features:

T Reduced Dr ubDdegseirgyn e d t o be oper ated i n a
comfortabflrei eamdl| w,separticularly for women
9 High Capacity @Qafgkadbhhliei ehclhrandl i ng subst an
cottage industsrcyal e&s cwanmerad ad malrloducti on.
9 Mul-Rrioduct Apsaet from produwaitng,dalr,i tist, d:
besan

T Patent PDeseghi Pate®tO1)No.grasv2e@l on 28. 0:

Significance:

T Provides an affordabl e, |l ocal | yhaadepttabl
processing at the household and community
T Encourages$si sredd and entrepreneur ship I n
womenods gr eHieplsp aGrdo uSpesl f( SHGs ) .

9 Supports the vision of |inking agricultu
val ue addition at the grassroots.

18. 2 EIl ecitAk iMuFQkilcali onal Grain Processing | nn

The El ectric Okhahar viesstant @ nmmmovlad g w ed epweslto p e ¢

Central Agricultural Uni verai tey grRuUNa ,probeeise

and -fursieendl y. This machi ne hasM/be eBi modnmemr gii r

Bi hiya (Bhoj$palrg pomodltatrigen and adopti on.

a)Functions Perfor med:

M DehvuliRemgves husk from grains for easy pr
T Wi nnogwbeparates husk, dust, and i mpuritie
T SeparationiEBnsGrraeds ngni f orm quality of pro

b)Techni cal Featur es:

T Hopper Caplakgtgt a time, sui tsakalle fusre.hou
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T Ver satCialni tpyy:ocess a widel paiiglg, ofivhgatj nda
millet, foxtail mi |, | eatn,d pervoesno cmoialrlseet ,s pd acte

T Patent PPateotibdbo. 417406, granted on 10.

c)Significance:

T Reduces manual effort and time in traditd.

T Provi ded f emtsitv e technol ogy for rur al h
entrepreneur s.

T Ensures better grain guality,-l eewvrecdoufr agd

processing.

T Bridges the gap between traditional prac
farmers and rur al wo men .

18. 3 Exeenrsgey Nut riAt Readfpacodbol uti on for Mal nut

ThEnedDgeywse Nutritive Food (EDNF) is a paten

Central Agricultural University, Pusa, desig

nutritious, andabtafpoodable ready
a)Key Features:

T Compos iMaiden:fvh e mt |, green gram, g heie, mi |
ingredients that are | ocally availabl e an
T Nutritional Val ue:

o Prov5@@®skcal energy per 100 g.
o Supplies 1malgiofg ptotech,i-qubbthycpt or .
o Bal anced macronutrient composition
devel opment .
T Target Ersper:d al |y fyomong atcebduf i®@e nng fr
undernutrition.
b)Advant ages:
T Convenientt &aiReagdiyy res no cooking, suitat
' i mited resources.
9 Effective in Rediucnearggnyalpdethteemnipomfil e 0
supports weight gain and recovery.
T Scal able for PublcanHeal tthhsr ®rugibhu eletdD S , h o
and community nutrition initiatives.
T Patent PPateati do: 448601, granted on 31.
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c)l mpadB8y: integrating-f E®dFNg np oo gerha msd, RPCA
scientifically wvalidated, sustainabl e, anc

Mal nutrition (SAM) and reduce the burden o

19. Local Mar ket and Househol d
For any-foeusiedi omnovation to succeed, it mu
studi e shainmdtso otfhecommuni ti es. RPCAU ednssuucrhe s t

as fortified -ffracedsd!| gnd Ofaa emenontg otnoloyl sacces:

household | evel, but also positioned for ado
This dual pat hway serves two purposes:

T Housembehed it from-Gaémoe dadhiec,lp efodecedgsy t hat

i mprove family nutrition.

T Local Meamnpkoewt esr s ma |l | entrepr € maypredp,d uweEme n
organi zations (FPOs) to sell these produ

nutrition reaches the masses.
20. Pat hway for Scaling and Outreach

Sustainable nutrition sclalb@bohstmusin Ime ndes
product undergoes a journey fsom ¢ edemaocht t &

wi der di sGrecne nlaitcieons.ed, products are package
9 Se-Hél p Groups (SHGs) and JEEViIi KA clusters
9 Hospitals and | CDS centers, and
9 Regi onal mar kets and community outl ets.

This ensures that the benefits of science ar
very people for whohm |tdreeyn, arneotihretresndeadnd r

mal nutQniet isoungdle nset pir oduct i s Saheld| Dali a, w
creating nutritious, affordabl e, atha@ olo&cal |
cereal bl end, designed especial |l y nfeoerd swoanmedn

|l iveli hood opportunities.
T Nutriti onRilchVailmeenergy, protein, and fii
i mmunity and supports maternal and chil d
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9 Simple & Cul turPalelpyarAdodcceptbagb laeviai | abl e gr

ensuring taste familiarity and high accep

T Wo men Empow@hmenprioductiSabelnadomed megani ng
symbolizing support for womendés nutrition
byweHél p Groups (SHGs) and JpErEow iKAAiwwg meme ra

i ncome opportunities.

T Household IFmtmedrn a&tsi am:e adopdainigy tdhieatds h g c

to better nutrition awareness at t he comn

T Scaling tWhp:proper packaging and | icensing
hospital s, | CDS certxprandi amgd tdiestramte amar k
9 Dual B d mepfriotv.e s nutrition security whi | e
empl oyment for rural women.
21. From ProdiuTrRretMdi Paoldecofs Mill et s

The #Aféaornk 0 approawlherod &grCiAdJuilst utrrad n spftraor dnuecde
nutriti@usedvBhlameds8 Mi racl e of Mill etsdo repr e
transforming traditional farming into a pat
processing maddedspr atdatctvan,| sd@alhi aa,s sbaatsteuwd, gr
mi xed armers and womends groups are creating
| ocal di et s. Mi |l l-et sh abeaet narmarotn cd/ri onudt,e | mak i
sustainable for both health andtuhe wnvhr oot
and entrepreneurship, ensuring that far mer s
communities gain access to-babeldes omevfadodns
fastrmor k approach, strengthengngufabd heaesah
promoting health at the grassroots | evel

Concl usi on

Nutritional security cannot be achieved throc
efforts to Iimprove dietary diveteveYy, aavgrieoe
The experiences of RPCAU, P utsias @ ndsei ntoinvset raagtrei
with social empower ment can bring about real

honreased recipes for malnouri shedemcsie-lde 2ahy
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eat foods directly address hi#&#deal hyngempoahd
the technol ogi caRajiennndorvaa tH aonnds, Ellrieakn¢ékreidic efC@lhkakli |
EnedDegynBNetritivevhFeobddreduce drudgery, pr omot
i nc@meaer ating opportunities for rural women
and rdialsleedt products showcase the successful

reseanrscuhr,i ng f oods are orudahulre, | gndcBept iabi
strengthening |linkages between agriculture,

RPCAU has built models that are replicabl e :

nutritional outcomes but also empbwer cwoman
resi llinenecses.ence, the jowheelherd romr d agm dioe tf c
bi ofortification, or rouorfafle r fso oad spursot caei snsai bnl ge
mal nutriteomni.vdheffcodtls of i1institutions, gov
communities highlight that nutritional secur
wor k hand in hand, with people at the center
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l nsights on 17 Dietary GNIiNe2024s HolIi
Heal th through Holistic Diet

Gottimukkull Swuead amamnjfag P&aBhdnl®ah Baruah

'@ Schol ar , Depart ment of Agricul tur al Ext e
Tel angana Agricultuba00860j vendi ay, Hyder abad
Assistant -PremfieossoSrcicewmmi st , Department of A

Dr. Rajendra Prasad Central Agr i8c4u8l1t2usr,a |l nldniie
’PhD Schol ar, School -CAfU, Sdmi alm, S diegrmhad sa,y aCP G
‘Correspondi nigualtam@amads |mdi@r pcau. ac. i

Abstract

Nutrition is the foundation of life, significantly influencing every stage of the human journey.

It drives growth, supports development, sustains physiological functions, and fortifies the body
against disease. Beyond providing energy, nutrition shapkk batcomes, safeguards against
deficiencies, and is a robust defence againstrdlated norcommunicable diseases (PR

NCDs). In India, the nutritional landscape was marked by complex challenges of dual burden,
where persistent undernutrition existsragside a rapidly growing prevalence of lifestyle
related disorders such as cardiovascular disease, diabetes, and hypertension. This paradox is
further complicated by poor dietary practices, which are implicated in over half of the nation's
health issues. e shift toward higtat, sugar, and salt (HFSS) processed foods, which are
often cheaper, more accessible, and heavily marketed, combined with declining physical
activity, has contributed to the rise in childhood obesity and-temg metabolic risks.
Traditional, nutrientrich homecooked meals are increasingly being displaced, perpetuating
cycles of ill health. To constructively address these challenges, this chapter presents the Indian
Council of Medical ResearcNational Institute of Nutrition (ICMRNIN) 17 dietary
guidelines. These comprehensive, evidemagsed recommendations were formulated to
address India's unique nutritional challenges and to guide individuals toward healthier and
more sustainable dietary patterns by integrating nutrition, fdetlysand culturally appropriate
practices.

Keywor dcglel i nd&sa,t , HiSqlg ar a,nd NaGsraminit ¢ a(bHFeS SJ i s e a
Nutrition
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|l ntroducti on

Nutrition plays a vital role thrfcecugosooultd tahgee .
Adequate and balanced nutrition supports opt
heal th, while preventing theaadveu sné meizfi eagt $
of deledat-eadmmwomi cabl eN@GDs)e alsaetser( DIRN | i fe. | ndi
of persi-satemitt iuonmt e@aslionngg spirdeev aal elnatee d fc Hri dreisd \
such as <car di,avbaestceudl yag e ddti EsmesaiabensdGounc i | of M
Resed&Nrmdch onal NuntstiittiuMneN(df@GMR devel opieat aroynpr
Gui de(llififnpers | ndi ans to capture the diverse cul
t he counarrey.b aldssaxk eomt it fhiet telve dauwnrdresstn tnp rdcamgot i n
t hheeal th and di sease prevention across all a

infants, pregnant women, the elderly, and ad
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Fig.1. Overview of 17 Di etNarN, @u0i2d4e)l i nes

Food and Nutrition Security to Mitigat obal F



CURRENT NUTRI TI ON SCENARI O

I n I ndia, the prevalence of sewvemadf dwmas hofor
has de olwieweed., Hi dden forms of undernutritio
heal th concerns. Poor dietary habits contridl

heal thy diet and engaging in regul ark physic
devel oping heart disease and hypertension, &
o f type 2 diabetes, thereby averting numero
dietary habits, smampeidodbpoi nsindglas ¢prradcsads s e d
foods and reduced physical activity;teame ca
heal t h ri sks. HFSS foods are often cheaper
influencing poor dietary choliicltes . i Tdhmsahae&aft:

deficiency, which contribute to anemia and f

NUTRITIONAL STATUS OF CHILDREN AGED
1-19 YEARS

WAge(years)1-4 Age(years)5-9 mAge (years)10-19

[=1]
o
(]
[Ty}
-
- o~ o
P~ ] -
] N ™~
o = o
- -
= * u I u

40.6
32.1
28.2
36.7
18.2
23.9
9
31.7

17.5
16.8

N 23.5
I 28.4
1
21.5
23.4
17.2

ANEMIA (%) IRON FOLATE VITAMIN VITAMINA 25 HYDROXY ZINC
DEFICIENCY DEFICIENCY B12 DEFICIENCY VITAMIND DEFICIENCY
(%) (%) DEFICIENCY (%) (%) (%)

(%)
Fig. 2. Nutritional -1S9 ajfaiasr f( CMNS ,drZ20hl A)
GUI DELI EBT1A DI VERSE RANGE OF FOODS FOR A F

A balanced diet supplies essential macronutr
di etaryWbrbdr Headahé h Organizati omed MAMgnd ort W
50565% of tot al calories come f maemilcsaObforhoynad r a
proteinispP%ahnhdomhOheal thy fats, with added su
Mont eian(0c2019) found that hi gher consumption

significantly reduces -pmoorcteaslsietdy froiosdkss , ( UwWwhFesr
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|l i kel i hood of obesity and cardi ovasdulaawi ndi s
Bl1egfound in fortifioeme@d-@ghhdaddyamdni ddiarxys)eearsd
and wal nut s) require speciali gatatnantMaonng etl &, p
Structuredsumell| adi3 enmwmigagc@d meal s dail,y with
may al so i mprove eaett2alblodl)i.c health (Paol i

Foods are categorized into 10 groups to guid
To maintain good health, aim to include a va
every day. Ardpdartatoinmad loyt,hdtnichire ®s daowe eélbncsarR ¢

overall nutrition.

Nutrient requirements represent the quantit.i

health and physiological f omndftealolnawiTrhge skee yr em

T Esti mated Aver age TReegumerdeineemn td aiEIAYR)i:nt ak e
of a population

T Recommended DietarySeAl |otwanice Y RDRAYh per
standard deviations) to cover nearly al/l

T Tolerable Uppd®dreflinmist t(hBUlma:xi mum safe int

Whil e dietary planning for populations is b
clinical suppl ementation in deficient indi v
val ukbsoawai l ability, the proportiedn aofd ungé:

which varies based on dietary composition a

tailored for different physiological groups,
and | actating women, amndoadulihs physccecant iamcg i
demands. Although daily intake may fluctuate

ensures sustained heraédltdt eadddipsewveeants. def i ci

GUI DELI EESPRE EXURRI NIl ON AND HEALTHCARE FC
PREGNANT AND L AMOIMEIN NG

Pregnancy and | actati on ar e physi ol ogicall
nutritional support to ensure mat erauwrli shleead t
mot her at conception provides esabkat{atomijta
calcium), f-atRPRYFAgs) dsandCaaimi no acids critical

functi on, and brain devel opment. Conversely,
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for gestational age (SGA) or l ow birth wei
chil dhood infecti ommssetstmettalmal, i candli saod Wletr s
hypert enfsiiromt. O(hd®®drOc edpatyison t o age t,wowi talr e
mat er nal di et di rteeatm yh eian ft lhu egnmcagnexciiognog st r
assessed through BMI, heamoglobin, and metab
gestational wei ght 71@ai nkgv a(rnioersma2b3dy) iRPBIMkg 180
(overweight/ obese), and higher for under wei
suppl emdrt wepkst), folic acid (0.5 mg in firs
must be prioritized, &intdn aali oot potvirosnt avi b iho a \
C, whidbasptdadi ets may require fortifi3ed f oo
PUFAs.

Lifestyle and Postpartum Considerations

Beyond diet, hydration (>2 L/day), restricte
ri sks. Antenat al care (04 checkups), moder at
safeguard pregnancy out comes.Xxtlac t6alt0i Krc ad J da

mont hs) and 520 kcal/day (floéi eafatcerd) ,sualpd re

Protein intake rises by 13.6 g/day initiall:
wi tiB ours of daytlikmep rroedsutc,t i somnp paonrdt mmait er n a
evideased nutritional and | icfrée ¢t wlad e duwndnes 1o we
intergenerational cycles of malnutrition and

GUI DELI BREASTFEEDI NG EXYEIORSISVK MONTHS AND
CONTI NUE TILL TWO YEARS AND BEYOND

Breast namt labhai cxompl ete food fomor gabmwt i, aeds
heal t hy devel opment . |t provi des i mportant

components that sWid@roercto nhmeeanl dtsh yeexgcsl buirsei évdel n g f

firmantths. After that, continue breastfeedin
t wo years or |l onger. Starting breastfeeding
contractions, reduces posteastum baeedi hgn. a
Col ostr um, the first milk produced 1is- rich
infective factors, of fering critical I mmune
conftihhameast fed infants have a 14% | ower ris
35% reduced | i kelihood of type 2f ad abetast d
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Additionally, breastfeeding enhances cognitd.i
infections such as diarrhea and pneirmddrei)a dL

and gut miugprpobritamegy prebi otics.

For mothers, br eastbhfreeadsitn ¢ alncvear 9 4t. B rriesdku ca
breastfeeding) and ov(aGalalna lcarnateirv  2@r%o U p wemnr
i n Breast Cancer, bh2@@a23) feConnédmaskisy  Dace@nnhhieg

|l eukemi a, and sudden infant death syndr ome (
susceptibility to metabolic and cardiovascu
suckling, proper | atchomgenamlde hwarn leinng mo tl |
breastfeeding. The breastfed infants -show |

breastfed iINmNanf292d)CMREIi ven fibseaspamal kel 8«
mil ko is a vital omulbloirc emesant hgahtolmgoent o mes

GUI DELI NE 4: HOMEMADE SEMI SOLI DS TO | NFANTS

At six months of age, breast mil k alone be
demands, providing only 500 kcal a-nd05kcalk ot
andl0. 5g protein. This criticadolpied i oammlecmer
foods to bridge the nutritional gaf.0 Mi aresnu
greater than adul't requi rements @aemslki lfoprdas

with-qiaghty protein.

The Mini mum Dietary Diversity (MDD) framewor

groups:
T Cereals, millets,

T Pulses, egg, meat,

f Nuts and Oil seeds,

T breast milk or milk and milk product s,

1T Gr ekenaf Vegadalblrests.

Me a | freqguency asflhrgounh dt-®pirecoegirtehsssf 2o mohnt heé¢ , w
nomr eastfed infants requi r i-paorge pfaoruerd nfeoad dss pa rue
for superior nutrient bi oavailability and di
avoildrefdant feeding requires special consider
rejection reflects Iimmature orgsméti adr texdudiers
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mashed pul ses instead of watery preparations
regul ar . eRpepoOmnsi ve feeding practiicrefsanitnvo
i nteractinan iaond orfe chougn geenrh/asnectei edti ye t caur eys aweiclelp t

neurodevel opment .

For managing | actose intoleranem |d&kurciomg idiaari
mai ntain nutrient intake while reducing o0smc
|l i ke germinati ékn chhr dcdbwades AMyRFassjeet haéeé ®Toag mhb
and I mprove energy density of weaning gruels

nutrishifbfmtd@m eastfeeding to family foods whil
devel opment .

ﬂake 250g of cereals & millets Add 2—3\
volumes ofwatersoakitfor8hrs

Drain excess water

Germinateindark for 24-48hours

Sundry for 5-8 hours

Roastgentlyinflat pan justto remove water;
grind and powder the grains (ARF)

Storein airtightbottles/jars

Add 5g (one teaspoon) of cooked ARF, to
every feed /

Fidg. Flow Chart for Preparation of Am)

GUI DELI ENS®YRE PROPER DI ETS FOR CHI LDREN AND

Children experience rapid growth, with birtt
year, whil e -addoyeacehcodri(da@®s accelerated ph
increased nutrients. Key -¥I2@@mg /edanaiyrtyk, r ormacgtli a,

sesame) for bone maslsSmgc¢c damu lfatoino ngr eiernasn  (p]
Vitamin C enhguoabkirsy,-pbanbgekhkggtiay2from divers
recommendati ons-dempleasiopnds éwkholgpuggaichs )| dpe

nuts for fi ber restricted HFSS foods:; and m
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| i festyle factors include daily physical act
synt hesi s, and complete avoidance of tobaccct
energgh-sseséemds (khichdi, mashed, fanmdtisphp!| emen
up feeding (2500 vRDA) tposkr eiankf etchhe o malcrywctl rei
measur es support opti mal gr owt h -t ee Imo chietayl,t h

out comes.

GUI DELI NE 6: CONSUMEE ®H TEATB LRHSCHANDN L EGUME S
I n ITwelgat abl esomsnadmgstrivaatrsk edl y i nsufficient.
average between 100g and 200g per day, whict
daily i ntAkde eof r500g.in fresh vegetables and
communi cabl e diseases | i keThlasaebhsekoesseds e agds a
sources of micronutrients, including vitamin
compounds, and dietaryalf iftoer maalnlt aofni wlygi oh e
vegetables are |l ow in calories, with fewer t
contain |less than 60 calories perilD0OOgal oni e
per 100g9g) ,eneldegmge ewiftrbui t s | i ke bananas, pro
content .

afy greens ardaemaret,i cswlpar lyy nmgu tcrairmntenoi ds

R
- @

on, folate, cal ci um, and other essenti al

many vegetables and fruits gmoimog emiac rhoebail alh
and met abaoaVegetfamlad 4 adad &€ s o u(rscuec hCfg 8/)aAb, d mi n s
mi neAbkpes.ogseseenti al FeiCmer &lns, alGiak eKiMgey cont a

phytochemical compounldisal oinacd ,udtieargp ermoiod ®,n ofi
and bioactive peptides. Furthermore, vegetat
fiber, and |l ow in fat and calories, al | of
promoting overal/l heal t h.

Mi crogreens: Mi crogreens are young, tender |
sowing, typically having one to two sets of
nutrients | ike amino acids, fcaotmpy uadisd s ,0f mie
potenti al to prevent deficiencies and disea
include red cabbage microgreens, which can f
mi crogreens, -dwhaibeh i xh avwaha noteit wywsedheépy embel | i s
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Food

uding sal ads, MANAGE (a2n0d2 19 a nddewmocnhsetsr.at e
ogreen varieties | i ke amaranth and fent
entrations compared to matur e -dpladretts,c \

nti al
GUI DELI:NBEBDERATUBEB®FOI LS/ FATS

D.i dssaenkt Wreklygpesated f @inoynwoamnisds ufr &k A)X,
s (MypA)yuasdturated fatty acids (PUFA).
MUFAs, Itiwmoo IPUIFA Ha/én) d ahdmendo@ eni c-343)i d (on
essential fatty acids (EFAs) that must b
, seeds, and fatty fish. SFAs, found in

umed i n moderation as exdesxilv eacnudh dcaakred i
ase risk. Trans fats (TFA), present I n
essed foods, are particularly har mful a s

should be strictly avoided.

serve multiple physiological rol es, I n
ubl e vitamins (A, D, E, K), cell me mbr ar
|l esterol), and brain and nerwiededesatl ioptn
nce food palatability, and protect vital
s, butter, ghee) or invisible fats (natu
ucts). Whil e ovniaslilbyl ea dfdaetds daurrei nign tceonotk i n g
ificantly to total fat intake and provid

aptheal t h, priroirah iaiel sMUFnad PUEYAd a nma Iti VSeF, A
ke. -Awabd mdp ltertaenilsy due to theirtaskeci amnid

bol i cWhdeins ogedleercst.i ng oi | spr eegeddker v amiretfii
i n benefici al ant gexiedaisity daumrd npgh yrtedd e
ating oils, as this promotes oxidation

er and repurpose psad edi If rfyomgc url mice 2udrn a

y fish in the diet ensures adequate inta
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GUDELI NEBBAI N PROTEI NS AND ESSENTI AL AMI NO
FROM PROPEMWMBI NATI ON ORVOEODIIPSEOTEI N
SUPPLEMENTS TO BUILD MUSCLE MASS

Proteins serve as fundament al buil ding bl ock
hor mone producti on, structur al support (c
(hemoglobin). While the body utiAAsz)esamd nurs
be obtained through diet. l ndi an diets ofte
chall enges due to variable EAA pr oftihlreosug hVe g
strategic cacmebiemdtsi gnnsethlh)iillometshe( p yls) nien a 3: 1
suppl emented by milk (250mkeHdapn)yi aar senhaese
f

sh) naturally provide compl et ei8phr% tieni npsl.a nP

sources, with delvdgbaAge wkbgani di zabl ggiprotein
requi rWhmelnd sprotein suppyemeeaars {dwhepopul ar,
for mo s t and may contain additives; excess
potentially straining kidneys and | eaching

direct protcdien stymwehresimus and adequate car bol
cat aboleinsemgfyor A bal gpndentgi twlzoli edf doads over

optimizes protein wutilization for growth, re

TabllRl ant Foods and t hd CAMRmi2t0izdg Ami no Aci ds

Grains (cereal Lysine, Threonine
Pul ses Met hi oni ne
Nut s/ seeds Lysine

GUI DELIINMAINTA NMHEALTHY LI FE STYLBBEOGI PREVENT

The risingopeemabenberofal and urban popul at
public health cor&&N.I Ririeasesnd 4 ¢¢,, wietalh | § mar
abdominal adiposity. This form of fat accumu
ri sk ffoargper 2, fdatatbyet leistvye p e rdtj gsaelslissetneornteasi n  c an c ¢
osteoagrtamdt ipyebhal al 1 € MRe 2®e2ndt)r. a | obesit
charactencsedsbéyg wai sti ndiicau mfingroagfrhceei sceu mu |

within the abdominal cavity. This is -more h
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established risk factor fTohre muditstp | ci-oddfu nofnd rc

to identify ab>806micmalf oo é@seiatmyahidsy wo men. I n
concer nidnug ttshave rubiBd&n d@®balar e cl assified as
obesity.
The Body Mass I ndex (BMI) serves as a si mpl e
to categorize individuals into underweight,
B M=t T
€ "Hi "HD 7l
CCEVy £ f1 UEIJ filUE!I
+ _ Mg s + M s + _OM°

Fi gBMI. Classificat( b@MRNr, ARDi2a4n | ndi an
Glycemic I ndex ardoGbybtemghci boasdgar or refi
high glycemic index (GlI) and glycemic | oad (

rapid spikes in blood sugar and insulin. Thi
peo@he Glycemic Index (GlI) is a ranking syst
food raises blood sugar. Glucose has a GI of

T High GI f dDidsest@d7 qu:i ckly, causing a shar

T Low GI f oobDdisge(s® e%5)s:l owl vy, resulting in a

bl ood sugar and insulin for stable energy
Choosing | ow GI foods | i kset awhcohlye vgergaeitnash,| else ¢
appetite, prevent insulin resistance, and ma

by a mix of facabosi endiledepgspideonteasyedl fed
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and poor sl eep. Combating this requires a b

consistent weight monitoring through gradual

GUI DELI NETAYO :PHYSI CALLY ACTI VE AND EXERCI SE F
SOUND HEALTH

Regular physical activity is essential to maintain a healthy body and mind. It improves
cardiovascular health, muscle strength, joint flexibility, bone density and metabolic
functionsl n t oday 6s s malkedby desk job&ing corensutesy dn@ screen time,
physical inactivity has become a major cause of rising obesity and related health problems.
People across age groups are now spending more time sitting or reclining, leading to reduced
calorie expenditure and impaired metaboligmiswas et al. (2015) found that prolonged sitting

time (>8 hours/day) was associated with a 24%rigisk of cardiovascular mortality, 18%
higher cancer mortality, and 91% increased type 2 diabetes imglependent of exercise
habits. WHO (2022) highlighted that physical inactivity causes 5 million premature deaths
annually worldwide, with sedentafpbs contributing to 3®0% higher risks of obesity,

hypertension and metabolic syndrome.

Physical activity can be structured or incidental. Structured activity is planned and
repetitive, including exercises like brisk walking, gym workouts, swimming, jogging, cycling,
stretching, and strength trainingoga s a structured, holistic activity that combines physical
movement with breathing (pranayama) and mental relaxation.
Incidental activity involves unplanned, routine movements such as household chores,

climbing stairs, gardening, walking for errands, workplace movement, and recreational games

Physical Activitiesand Their Health Benefits

A webubnded fitness routine should incorporat
training, bal ance exercises, and flexibilit:)
and swimming, i mprove heartuaadcéungtfength
including weightlifting and resistance exer
which is particularly 1 mportant as we age. B

wal king hel p prevenitnaftalolns, aensdp eicmparldwe icno oorl
fl exiwicluistey movements, i ncluding stretchin

rel axati on, and stress relief.
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Tab2RReomended Physical Activity

Recommend _ _
Age Gr _ Acti vity Type
Durati on

Chi |l did & , _ Moderate to vigoro
O 60 minu .
year s exercises at | ea

Adul tig0] 3060 mi nute Aerobic act-stviéencgts

year s days/ wee exercises twic
El der | ) o Il nclude activitie
Similar t -
year s flexibility, ang
| ncorporating movement i nttoedmaihgalth.e $Sismgkle

include taking shoi6t0 wmaInkuitnegs ,b ruesa knsg esvteariyr s3 O

opting for active transporatgatigomr hliil lde ewmalt loi Ip
and participate in sports fosters healthy ha
yoga, tai chi, or regul ar walbb&isng.anEw#érmh aa caea

45i nbtre sk walikc acnatnl ysiigmpirfove health outcome
benefit from an hour of active play to preve

priority, individuals of all ages can enjoy

GUI DELI NEEDUCGCEALT | NTAKE

Salt, while essenti al I n small amount s, bec:
excess. Sodi um, its key component, is vital
function, but high intake isease,s esst rtchkee ,r iksike

and gastri c( 2c0a2ndc)e rsalvoewCsdggeh astal t consumpti on |
10 g/ day, with 45®dohgthdepopeclommcemdedmde gk
prefer enchee hiasy iloeackrimegdd eat i yn beneficial. Requ
heavy sweating fronmalhé @t sald ti fic® W4 @%madd our h y
60% chloodriiude.andd potassium together regul ate
WHO advimsé¢s nlg sodi umgt s al sOuamdi/gd e3y8 0(05 mg po
dail yacahanebabl e with 400 I|gu sv enguettsahba sedsd a hlicOada Is
i mpr ovNagf Kthebet Ak sebttbhypesr et gphlienarrn d ok ,s
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chloride, with health i mpacts driven by quart

cont ai-maskianmgt iagent s, while wunrefined salt (
Regional vari stineg$a) inlmendhkbknaklca anbahiafkf er 1 n t a
composition but of fer no real nutritional
Regardl ess of type, excessive intake increas
GUI DELI NE 12: CONSUME SAFE AND CLEAN
Consuming safe and hygienic food is essentia
food can -wamumse iflolomdesses, damagde cobheéer iinudtee
undernespetiahly in vulnerable groups | i ke ¢

Food saf etayn laaza asredd r om:

T Microbial cOhaaméemiaaj omiruses, fungi, pt
unsafe water, or |1 mproper cooking.
T Chemical cohtami pasitoci de residues, cl e

fluori de.

Heavy met al voat apmi hatednsoil or water.
Natur al apoell agaet ed by moi stur e, t emp e
conditions.

T Other risks such as insect/rodehoodnfes

grade packaging or storing food near chi

Adul t er awnhieotnher i ntentional or acoddgoahbl {fyc
food at panoydustha@esi pg, traasgomay oendéor a.
depending on the contaminant and its concent

Ensuring food saffertes ,egumsponvioltehdt bpurgd deuwc tsso u |
from infestation, foreign matter, AGMARKt i f i c
(agricultur daIS(lpaokdagdd )drainmdki ng water, stand

safe product s.

Properpstoeagese spoi |Sugter yangedrchiisntsesaeai nomai rti g
andeuregular cleaning and tr aio&bidoornnael iplelsnte sc
often result from mishandling perishables, u

reheating, which fosters bacterial growth an
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Refriger &tAiCong shewowi cr obi al gr owt h.

Keeping cooke@80AGod ohtoteaadbeonvd mmedi at el y
Cooling food quickly before refrigerati
Thorough reheating without repeated cyc!
Storing raw and cooked foods separately.

Washing produce before refrigeration.

= =2 4 A4 -4 -2 -

Mai ntaining clean storage environments.

Personal shygywiasimealhnds thoroughly, keep nails

wounds, use clean utensils, and keep ani mal s
To mi npiensitzieci dwaglesamdiepeel fruits and veget
greens, choose seasonal /|l ocal produce, avoi d

cover food dCwroiknwp rsepergaayfieregg. avoi ding prol ong:e

fermented foods in abpmrpumr unbhnnmedsblasstop
| eachiTred & oFaotre-st nok ¢ o @kwarde hle7ad,A Qe pelcd vad | vy
empty, as this can release toxic fumes.

GUI DELI NE 1P ROREPRKPAKI NG METHODS

Cooking methods significantly i nf | uceonockei magut r
practices include thoroughly washing whol e
while avoiding excessive washi mplafbtleer vd H apn
Cereal s, pul ses, and greens should be washert

and cereals reducesutcodkiomaltifracetamd, armnihan
and mineral absorptioqgualSpryuamadgvi mpmiorveG @
done hygienically to prevent contaminati on.
superior for nutrient preservation,sabubt eav

vitamins, whkilhe ngtilelxtmaienand col or through

Tab3Met hods of thekookinmmg rarecht retenti on

Met hod Nutrient Description

_ _ Best for vegetsadllwbsl
Steaming|Hi gh _
nutrients

_ Fast and efficient;
Pressure|Hi gh _
mi ner al s
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Boiling Use |l eftover water |
o Moder at e _
mi Nl mum nutri ents

Sauteing/ Moder at e Requires minimal oi

. Retains nutrients a
Baking/ RIGood '
excess oil

Enhances | mpr o

<

es gut heaitér
Fer ment a _ _
bi oavail aj|l evel s

Avoi d Har mf ul Cooking Met hods

1T Deep fr¥Yynngeases f at aornytleanmi daen dfaonrprya téiedard
carcinogen.
ReusimngPmomotes oxidati ved oxhanpdseahnyd epsr o
Overheati Bgpeclally oils high in polyunsa
at high temperatures.

T Charring and: bueadsngt doPMelst 6pmaycygnl Dt
hydrocalribmimesd t o cancer ri sk.

GUI DELI NEDRANK ADENOANE WAHA ER

Water makes up about 70% of the human body
bal ance, temperature regulation, and waste
regul ar intake through food ampaffsilbdsais an
functSiadres.dri nking water mu s t be free of pat

har mf ul chemicals such as pesticidtelse I|heaetatver
beneficial only iln 5 gmghdonbanmfBdi loihrs e kkaetsesri
1015 minutes effectively kills mi crobes but
Addi tional treatments include chlorination,
remove chemicdl |itm@uoilicra nwvscthioPtraeema v dng physi cz¢
Beverage guidelines:
M Tender coconut water hydrates naturally b
potassium (e.g., kidney or heart patients

T Avoid synthetic soft drinks as they do no

M Fresh fruit juices can be consumed occasi
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T Limit tea and coffee to O300 mg caffeine
prevent interference with nutrient absorp
T Excessive alcohol consumpti on har ms mu | t

contributes to obesity and cardiovascul ar

GUI DELI NE MIST COMSUMFFDONS HI BAT,| NSUGAR, SAL"
(HFSS) ANBPRQORASED FOPBS)

High Fat, Sugar, and Salt (HFSS) foat® those deriving ovet5% of their energyrom
visible or added fats like cooking oils, ghee, or butter. Most foods undergo some processing to
make them safe and palatable. Based on processing level, they can be classified as:

T Primary processing basic cleaning, grading, and packaging (e.g., fruits, vegetables).

1 Secondary processing modifying the raw product before final preparation (e.g.,
milling paddy to rice).

T Tertiary processing Readyto-eat or neaready foods (e.g., bakery products, instant
meals).

T Minimally processed foods Slight alterations for preservation without major nutrient
loss.

T Ultra-processed foods (UPFsHeavily industrially processed products with multiple
additives (preservatives, sweeteners, colorings, flavorings, emulsifiers) uncommon in

traditional cooking.

High intake ofHFSS foodsandUPFsoften energydense, nutrieapoor, highly palatable, and
aggressively m&eted has been linked to obesity, type 2 diabetes, heart disease, and
micronutrient deficiencies, particularly among children and adolescents. These products tend

to replace traditional, horm@ooked, nutrientich meals.
GUIDELINE 16: ENSURE NUTRIENT -RICH FOODS IN THE DIETS OF ELDERLY

Ageing brings physiological changes that affect dietary intake, digestion, and nutrient
absorption. Reduced appetite, poor dental health, slower metabolism, and limited mobility are
common in older adults, increasing the risknadiinutrition, muscle loss, weak bonesd
chronic conditions likeliabetes and hypertensioghbalanced diet for the elderly should focus

on easyto-digest, nutrient-dense, and softextured foods Protein is essential to prevent

Food and Nutrition Security to Mitigat obal H



muscle loss and maintain immunity. Good sources inciadle curd, soft-cooked pulses,

eggs, and fish Adequate intake ofalcium and vitamin D is important for bone strength,

which can be met throughilk, ragi, sesame seedfindsafe sun exposureDeficiencies of

vitamin B12, folate, andiron are also common in older adults, particularly in those with low
intake of animal foodd=iber and fluids must be included to prevent constipation and support
digestion. Encourageeasonal fruits, vegetables, whole@ns, andadequate water intake
throughout the daySoft preparation8ke porridge, idli, khichdi, dal, stewed fruits, soups

and mashed vegetables are ideal. Spices and herbs can help improve taste and appetite. Eating
in small, frequent meals, with family support and a pleasant environment, encourages regular
intake. Gentle physical activity like walking or yoga also suppdigestion, mood, and

mobility

GUI DELI NEREFA@OD LABELS FOR | NFORMED® GHERALTHY

Food laakrel snpmeltmnconsumers make i nfor med, h e
Al | packaged foods must carry a | abel t hat
composition, safety, and nutritional value.
A typical | abel includes:

f Product name
T List of ingredients (in descending orde

abundant)

T Net wei ght
f Manufacturer details
1T Batch number
1T Date of manufachwrdcataemd expiry/ use
T Al l ergen warnings
1T Storage instructions and shelf [|ife
For importeduhbogsaornd biemmomt er 6s details mu.

Productssugairstirmreg i ned f | auo,ngort hhey driogsetn a teewd

generally | ess healthy. Al ways check manufac
safety, as consuming expired products increa
instructions aodsahy maageéeé adinre@cpobduct qualit
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Common symbols and mar ks on | abel s

1T FSSAI | ogo & ICocneénsremsn unmbaetr t he manuf ac
complies with food safety standards.
Gr een sdateeiem /ewateari an.

Brown trsiadhgbwewn i sNjarme et ari an (contains

i ngredient of animal origin, including
T Fortified nfddoacdtleassga hat essential vitami
to bridge nutrient gaps (e.g., fortifie

1T Vegan:Horgoproducts -eeevdd omnaarmddnadnt s,

processing aids (including milk and hon:
T I S maarkdat ory on packaged drinking/ min
foods | i ke infant food and mil k, though
sole certifying authority.

T AGMARK-ound on agricultural products | i

spices, honey, fruits, and vegetabl es,
The nutrient content declaration, usually or
100 g, 100 ml , or serving sRececaqmnael nodnegd woiteht

Al l owanceen RD&Anving. While FSSAI regul ates n
shoul d alcvheeycsk ctrhoessse c¢cl ai ms against the ingr
making a purchase.

L'-_F)

For all packaged foods For packaged drinking For all agricultural FORTIFIED
and beverages water and certain products LG L
processed foods

W 4
VEGAN
Vegetarianfood  Non-vegetarian food ~ -2/VIKENaral Vegan food

Fig. 5. Common Food Labels and Certi fi

Food and Nutrition Security to Mitigat obal H



Conclusion

The ICMR NIN Dietary Guidelines provide a comprehensive, eviddrased framework to
improve nutritional welbeingservingas a practical blueprint for advancing public health in
India. The implementation of these guidelines has the potential to promote health and well
being throughout India's diverse population while fostering sustainable and safe food systems
that serve the broader community effectively.
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Abstract

Thi s chapter geaxeemnionesgi baiw @model s, i ntegrat
processes, and community participation, of f ¢
resource efficlieegnlcoypgsaorec oéqygi twal psrpiencciifpilce s
model s, hi ghlighting successful i nterventi on
rice Addi v abdmearolnys,t riatt es how i ntegrated far mi
and 4 edba&int er pr issneasr,t gmd cdliicmmat e a nu cstiimuil ttya,n
restore ecosystems, and Feumptohwveerrmomar giintal & x g
monitoring frameworks | ike the Cli mafTaeResi |
chaptemder scores the need for poliiegpoosveeec
strategiededamchnbaameon to mainstream agroe
i npuwntt ensi ve -itmt ekmsoiwl ee dagred regener atoil vgypraact

a cornerstone f or riensablieenfto o dianscyl sutseinvse ,i na nldn

1. l ntroducti on

Agricul ture, the cornerstone of food and nui
climate variability. I ndia, with its diverse
faces compounded challengesaduonéatb, rpeshgr ts
soil degradati on. Il n this context, agroecol o
| ocal adaptation are emefGhobbgl g, trlmaesf ot en
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nel on Cl i mat e mpharsdhea e(dlaRICCG)cuHasure i n tro
gions, such as I ndia, wil!/ experience subs
t acc(Bdrrormkedan@®24)l ndi adbs heavy dependenc
upled with small and fragmented Il-lamdlthoddi n
ocks. Additionally, cli matteoobamge chaatemni
rur al pownesttayp, | mayketand nutritional def i
dicate that, <climate change coul darla@duge vy
temdthe absence of adaptive interventi ons:s
tonal f oAglaisesturt,iysg rhaedadlrroep rcaad te miondsefl osr ma t
sponse, bridging ecological science, tradi
silience wiTthe e fnodlelsy sapaenrsat e on princiap
ops and |l ivelihoods,usseoielf fheca letnciyt, ® § exd éetga te
d |ivestock, and participatory governance.
ntribute to <cl itnhartoeu gdhh acnagreb omi tsieggauteisotnr at i «
nthetic inputs, and conservation of agrobi
stainabl e Devel opment Goals (SDGs) , part.i
tion, addnlithe o6mdlan context, adopting a
gspeci fic strategies that address | ocal a
eeicoo n o mi c realities. St ates i ke Ker al a,
mented far ms, and a high dependence on pe
mbi nereki mnateat crop varieties, i ntewyelat ed
source mbBmiagembapter expl ores how agroeco
riculture, particularly in vulnerable reg
suring food and nutritional security. The
gsmea fi c interventions, casd @atsudihes KERMAd pj
ncl udes by hi ghlighting t he potenti al of
silience, equity, and environmental sustai
Cli mate Change and Indian Agriculture

Il mate change iIis no | ongietr fas daspareaesemctonan:
al ity t hat i s already influencing Il ndi ab

ntributing approximately 15% to the countr
the popul ati on,t siesmsamaomng tsleectmo st odl itrha

pendence on seas o Rdaolmimmoantseodo nfsa,r nsi nmagl |shtorludcet ri
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agroecol ogi cal zones, even srleiagchhti ngl icnoantsiecq u
Recemndj epcti ons indicate that T12%i amahealvar mpac
agricultural productivity, which transl ates
| osses are not confimeey tadi reeccotnloymi ic n fmeuaesnucre

nutritional outcomes, and rural | iveHhehZwods,
climaetteat ed chall engesude: | ndian agriculture
1. Crop yiebSdapleductoppsnssuch as rice and whe

10% decline in yields by 2030 under current

i n -fadnr egi onst.i nki gtheemp enriagthutr es can i mpair (¢
erratic rainfaldl during critical growt h st acg
Kharedl 2024)Yi el d | osses in other crops, I nc

anticipated due tsmnssh arntde nvead egr swWirreg ss e a

2. Heat stress ahdacraiasfadl fFreguiealbiyl of yheat

patterns disrupt traditional sowing and haryv
calendars. Heat stress during flowering in c
polliamiVvity, | owering yields. I n regions | il
|l ead to missed planting windows, while unsea

standing crops.

3. Emerging pest :Ratstiemrgnd eanpcer it ue@sesand al
create favourable conditions for the spread

areas.

4 . Soi |l d@lgir maltae i @ext remes are iIintensifying
intensity rainfald/l events wash away fertile
mi crobi al act ihwiltdy ngana a wadietry . Ri sing tem
decomposition of organic matter, | o@we mi ng
productivity. Coastal agriculture fakegsehddi

rise, pantl pwhgr. Keygabas a wubnihqgbeotbadhami d tr
hi ghl ands, has experi enceand nictr e2aa2n3g d cdrroorueg
damaqe fl ood occurr2@d28ndeoéoaght MoakbeElties ove
underscores the urgent need for resilient ag

regional food systems.
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climate shocks are not i sol ated-event s
nerabilities. Addrreessisliinegntt hsetmr arte
n

e technol ogi cal l nnovation, agroecolog

oecol ogi cal Principles and Their Rel ev
ol ogy i ntegrates ecol ogi cal science v

ches to transform food systems. |t emp

di veBysiripynot i ng pol ycul tur ess-l i vienstteorcckr
egagt oeemhaqiwes ecol ogi cal services a
€ robust and sTutsrtcamiigrheub lad | fnogo ch as yustad m.e ¢
hods boost biodiversity on farms, whioc
rease soil heal t h, armd yaetl tueranado rrtorl @alr i
emRgeyers to the way that manys compasen
ps, ani mal s, i ndsceccapser adred tooiilmpmiowreo
abilities. For instance, healthy soil
ch imcotuurarges benefici al l nsects that
agement. A more resilient and effecti\
i bal2dlll8,)

ycl inncgo:ur afg@smomutri ent Lompesatergy, cygo
ps, and incorporating |ivestock into
ieve this. By reducing wast-aram,d tolpits
sens dependency on externalcidestswhid
be hazardous to thel RPBRDdonh®@B0)and h
i litenice:the farming system's capacity
e pest outbreaks, fl oods, and drought ¢
other system component s, which | ower
emerfsaraccess to alternate food source.

system diversitLyy ngan® 0fladr)mer aut onomy (
ractices include:

of i ndigenous seedswhaddhpoedages!| bcadi

matic resilience, and sustainable farr
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areas, these seeds are more resilient to
which | essens the need for fertilisers ar
the preservation of cultural hvweyett agle. ,an
2022) .

0 Adoption of natur al pest contarads,semul ahi
met hods for sustainabl e agriculture that
environment while fostering healthy crop
healthier food result from these tsealsni qu
and ped®Atmogihdesan(d Bhavana, 2024).

0 Home gardens, agrsoniaorrte svtirlyl,a gaensd acd iimmatteeg r ¢
combined t o buil d resilient and sustain
i ntegration, the advantages of each el em
fosedcurity, and advanceKemarli r@amadnehitwamdr is,us

These principles are not new but echo tradi!t

validated through participatory research and
4 . Regional and Local Agroecol ogical Model s
|l ndia'"s diverse geography all ows for differe
Regi on Focus

Western Hi|ll ntegrated Farming Systems
Eastern Hi|lPadilysh systems, organic ce
Rajasthan |Ag¥fSa FPvacst or all S ytsda leenrsa n td rvoaur(
Deccan Pl aRainfed crop diversificatio
Coastal Ar|{Sal irneistiyst ant Tdoops culitsher.i

Each model | everages | ocal knowl edge, resour
5. Operational Agroecol ogi cal Model s

Sever al scal able models have emerged across
|l iveli hood diversifiThatsileesnd i nt o far mi ng syst
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O Cl i nbamaert Home Gardesscsal ah-esehpreassmanal
suitable for mar-gedahotseds| desd Wbeegoal
grow whol esome food thatSbakhadadXX)t.and ha

0 Agroforestry Systems: |l ntegration of frui
i n s@aemid zones.

0 Mi |-Badsed Systems: Promote dietary diversi

O lntegrated Farming Systems (I FS): Combi ne
to ensure resource cycling.

O Nutr-Bmaoh Vil |l agdrsi:v eCo marfufnarttys t o enhance
aglriteracy.

These models emphasize | ow external inputs,
and climate shocks.

6. Case Study:-REsrhl afs Chtmaventi ons
Kerala has -becoene anfag@gmoecol ogi cal transfor
(Kerala Cli maVYel uReesGCHaiemtMAderini zation). The
the food and agriculture industry in Kerala'
smal |l hol der far mer s, MSMEs, and FPOs (Worl d
6.1 Key Features of KERA Project

0 Funding: World Bank has backed the projec

0 Coverage: From 14 districts al most 400, 00

0 Focus Areas: The project focuses on- CSA at
|l ed agribusinesses (Worl d Bank Group).

6.2 Major I nterventions
T Agroecol ogi cal farming cl ustTehriss weinttha iolrsg agnr

farmers into clusters to embrace agroecol o

techniques and crop diversification in orde

change resistance

T Community seed banks aBdtakhvi shingfséod ala

community to preserve and encourage the us

i ncreasing ,gredaedlilcowiamg eftoyr | ocal adaptatic
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T Water conservation: Rai-nwat:gEmphoanryv emgt i migc
irrigation and rainwater coll ection stratec
dependency on outside watuere sduricdse,ncaynd el

f Extension innovations: Agroecol ogy school s

advi sToriisesi nvol ves distributing agroecol og)

Far mer Field Schools (FFS), Agroecol ogy S
farmers with i nf orKnkaRtAi,omn2 0a2md .usef ul skill's
7. Success Story: Mayyil Ri ce Revival

Mayyi |l Panchayat i n Kannur di strict, Ker al ¢

flourishing and extremel yt hgr ddwotpiowa nfao dNce | ¢
campaign | aunched in August 2016 . This camp
gover nment agenci es, politicians, wo mamd an

enhance productivity.

Maj or achievements include
O Doubling of paddy cul ti vatli7on taor e6a0 Of rhoent t3
204UB) .
0 An exceptobdaindré&ase in paddy producti vi

tons per hectare

0 Establishment of the Mayyil Ri cper oRdruocdeurc e
organi zation that procures paddy at fair
mar kets rice, i n  Juusneed 2a0glr70.e cToHe gc¢c amp a myr
pesticides

0 The empower ment pl dredhams cirroclirudced mwd rhesn ¢
are operated by women as part of a progr a

Thi s-toaedket mod el enhanced i ncome, rever sed

farming culture (Kerala State Planning Board

8. Agroecological Extension and Tri bal Enter
Agroecol ogy thrives on -dprarvteinc i @xtt @mgi oan ds ycs
empower farmers and indigenous communities

Keral ads efforts include:
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9.

.Flar mer Field Schools (FFS)

0 Contemporary FESmMpr orect e smamaale me nt inoori
applying Pseudomonas fl uor esfcreinesndIfyordipsre
control

o It arl smo t @ s nutrient Sspraying and t he u
Trichoderma, to enhance soil heal t h, nutr
to pests RBwidvediseaz@?3?2])

.2 Tribal Women Enterprises (EDPs)

0 EDP 2: Value addition ofthooegh tbhodsi oho

women are trained | mdtdhegprodc dsogiersg gmrdd
honey, and tubers. By wusing sustainabl e h
raises the items' economic value and mar k

mor e mbolnexy and Vidyasagaran, 2018)

0 EDP 3:-grMauiln i nutri mi x to thaoomlgaht thied dcerne ah
promoti ografnmoutri mix products, this eff
i mprove nutrition in indigenous communi t
opportunities and nutritionan tsoecnman ufya cbty
and sell t hKeesrealnautStiamiex ePsl a(lnni ng Board, 2

0O EDP 4: Mar keting skills for thrriobuaglh w ohnee

devel opment of marketing and business ski
effectively manage-banhald ebxpsainme stsheesi.r [fto oa
brandi ng, packaging, mar ket accesispnesasnd@ds s
with | arger markets, enhan&erptad&tatei 80
Devel opment Cor.poration, website)

Cl-$martte Agriculture (CSA): Triple Wins

CSA frameworks enhance:

1 ProducBvievni tiynn t he face of changing cl i mat
as the wus-ee9ifstdamtugbtop varieties, bette
effective farming techniques can result i
for a @mpawwnmdg omsust ai Bahat eag2a@24) use (

T Resilience: Syweammbepbuéclleundtianggaidnrsotught s, f
out breaks by adapting to the changing c|

Food and Nutrition Security to Mitigat obal H



increasing soil heal t h, i mpl emeRa&ai ogbiagr
and Sessa, 2013).

T Miti ga&8tyi omeducing t he use of synthetic
sequestration through agroforestry and c

energy sources on farms, CSA methods can
(Zamanh 2a0121,) .

Examples include:

0 UAV spraviiwagsr and chemical use

-

O Nutrient eahape®wmenyi el d and environment al

CSA compl ements agroecol ogynaby adadiemg i olnisma't

10. €mudds ng | ssues in Food and Nutritional S

10.1 Gender Equity

O Women's roles in seed systems, Wdmnord plraye
significant role in the selection, preser
They also add value through drying, mi | |

contributhiaowvetse podtcessi ng. Theypfreguognt

mar ket access even when t hewrad&toitv elayn dp al
2024)

0 Need forregpmoaasrni ve t railnn ng@ddintdi omoltiacy ct
di scriminatory practices andeapoinsi vegphbe
must guarantee equitable access to resour
and business I|literacy. Fdie d isdrkaimnrge , muved met
strengthened (Sandoval, 2011)

10. 2 Food Access and Equity

O«

By encouragingdapmatrec df ad micmag | met hods t hat
outside inpagsoandl| mgykemproves affordabi
b a s kLeatvsa nedte Rafl 2.5,) .

0 Commushiedy model s ar e e sesgeunithiceablé € so rt og u aersaonutr
servi ces, veuwlpnreecriaabdheympgfmearaipsmimuai ty owner sh
participatimoarkiing ¢modteissemensure access f
Smal |l hghaldehsert and Barela, 2025).

0 Smal | farms being theigngfneantlfy foomdt rsi

production of key crops candisupplty diocead s
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11.
AS s
eva

out

12.

|t i's evident t hat i ntegrating them into
networks is vital for i mproving their s t
guaranteeing sust &apabl2023)od producti on
Moni toring, Indicators and Methodol ogi es

essing the effectiveness of agroecol ogi ca

|l uates environmental , Teoc otnroand kc , a garnale csool coi ¢
comes:
Climate Resi |l iMenacseurlensd etxhe( CcRApaci ty of an

cope with cilndnaded chhaongleshsolrtptfi wey s easd a@
transformative captc2a0t2y5)di mensi ons ( Devi
Tot al Factor HMBryodcuwanpiavwiitnyg ( hEeP):ot al out pt
i Bssesses l i veli hood gal nseramat i @ecnan o nf cco
Research I nstitute, 2020)

Asset Pentagon framewPBnmr&vifdes eavahalait $thigc
resources and capabilities available to i
how SHGs contribute Ser mampr2ow24n)g. t hese as

| ementation involves:

Parti ci pat OArsys eassss ensgs naegnrtoec ol ogi c al mod e |
i nvol vement o f stakehol der s and i ncorpor
practices. Participatory methods shoul d I

emphasi sforcufsatdme mdt kat refl edthltyhei20 28 i.

Contsepxetci fi ¢ opl agnioegol ogi cal i nterventio
to the areads soci al, economi c, ecol ogi ce
| ocal resources, | mMfurdasat maOtlt9ur.e, and expe
M&E wusing | ocal and osciagmtoiefciod olgée o ah manrold
insights with scientific dat a, uses varie
stakehol der s. | &t ealms b e h & si a2vdhs | leom @ mai r

ongoing adjustmentesev blagiedg odhol fiye e tRiDa2038 . @ n d
Recommendati ons and Way For war d

.Strengthen KnoWwhiesddgee fpyistresnsa mul ti facet

far-méar mer |l earni ng, harnesses digital t
pl at fCohrermdg Za0l 2.4,) .

.Enhance LocaHBntGoivilesr niamtceegr ati ng agroecol o
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3.

nd
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w O uw o o

® S

r o
nd
ol
at
ap
el

X e

practices, natur al resour ce management , a

t he panchayat 6s Palteathn BaDlA.§,) f r amewor k (

.Mobilize CI| iEmactoaur Rigrea mpcueb:l i ¢ and private
resilient projects, supported by pol i ci
communities and ensureOE@GDRjra20mant al sust
.Ensure Policy Conyvevragre nocues: gAd viegrnn memh e nsecst

MGNREGA, Ml DH, and NRLM to collectively
alignment can optimize resource use, avoli
across sectors | ike emplvey maMoldishmpdn cah
Singh, 2024) .

.Mai nstream WomangeneddYounwvbBstments in trai

| eadership programs. Such initiatives fos
and ensure their-mabiongspsbapepesaecasdonoom
(Ferto and Bojnec, 2024).

.Di saster Preparedness: Integrate agroecol

targeted investments in training, skill
initiatives foster inclusivity, empower
shape 4dnadki :migompr ocesses and community resi

Concl usi on

iadbs agricul tural future stands at a cri
mat e change, ecol ogeccoanlo md e g rvaudlantei roanb,i | a i
nsf ormative approach. Agroecologli clad| anodes
community empower ment, have emerged as
uring food and nutritional security. Th
wl edge and modern innovation, matneabs$hagk g,
tore degraded resourcdése ahdl steedgesi neambr
p yields, heat stress, erratic rainfall,
erscore the urgency-spé€csdfrimgteign ¢ si. n tAgg roatce
utions through diversified cropping, i nt
ur al pest management |, and resource recycl

acity but al sogeomi i lgat € othno t dilriomagthe calm o
iance on snydhtbemnser viantpiuotns Kefeabhgbdebiexgiev e

mplified by initiatives such as the KERA
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how a combination of policy support, grasstr

revitalise vulnerable food systems. Cluster
watuesre efficiency, and strengthealsagaedt dngi
advisories have yielded tangible gains in pr
Similarly, the empower ment of women and triltl

can simultaneously addnradgds |fived i doasisnavgee rsd
Smart Agriculture (CSA) compl ements these ef
mi tigation goal s, while paudchcapathbey Cmbmat e
|l ndex and Tot ale nFsaucrteo ra cPcrooudnutesatpbie \Wdiiitftyyc aandla toantt
cresutting emphasis on gender equity, food a

t hat sustainabl e transfor mati on mu s t be SOC

Moviogwdr d, l ndi ads agroecol ogi cal transforn
reorienting agricultural r¢ ®eari cnmnoabaid! ii ezri tnegn
climate finance, fostering policy converge
participation of women and youth. Di saster
sustained i nvestimdretnsime , knoew endgrati ve Sys

Ultimately, t-hetehsf Vvefitrotmkmsoipviee daggee X tubh et ur e

to regenerative garoavnt itcoe se cendmugno Vteyo ma it we 1 S
desi;inablies | mperative. By embracing agroecol ¢
and food security, I ndia can build agricult
capable of thriving in the face of an uncert
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Advancing Climate Resilient Agricul ture

Security: Bi har 6s Pat hways and |
Dr. RatnesHhHakwWwmai swag it Mallick
'Professor cum Principal l nvestigator of Clim
Of ficer o f Nati onal Agricul t RapenhirsaasPeas adVe
Agricul turRus &ni Sa8mads ttliypsu,r Bi har, | ndi a.
’hD Schol ar, Department of Ext eOdsiisohna BJnui cvaetrisoi
Agricul tur e, amBd ubeabdaa8Ba,g yOdi s h a, Il ndi a
‘Correspondi nig aauwmtelshr@ o crmasi.lac . i n

Abstract
Ensuring food and nutrition security remains o
a country as vast, diverse, and populous as |Ir
nearly pedpbil Micaoscheddveircaedg e t o s evidairee moamd iinmgs ed
change effect swhmavgeairrey,errmsedigihrmg dmi ITlhieo it uinrt tr oy
finds itself grappling with enduring food and
| arfgesd prTohdiusc ecrhsa.pt er expl ores the di mensions
It analyzes the interplay of climate and sust
and the promise oflheutghhea i meoddirema snega uhtzi zioaprisd.si n g

agriculture, there i s an ur gepnstucrhe eads tcd i gruit fet
agriculture (CRA), t hat enhances the adaptahb
condiTthroonsgh thes deepedk to il luminate I ndiab:
sufficiency, but alteo mdiretsady equal ity and | ong
Key woBidhsalri, araetsei | i ent Myt BSewiyo nbaDs, Sustainabl e

l ntroducti on
Understanding Food and Nutrition Security
A. The Gl obal and National Picture

Food security is achieved when al/l peopl e, at
to sufficient, saf e, and nutritious food. Nutr
food must me et i ndi vi diuvael,s 0h ed@&led baw lyl ynfeeehdusn gfeorr
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di stressingly widespread. Over 2.3 billion pe
billion could noa fafdgurred uvap hbeyal d vhe/r di GG dmial, | i
rasmd& 0% ut of 127 count r(iFisguwne hhh)a 2824 eGlbdbal7.
( GHI ) whesehdraus ng caused by high child wasting
gender and soci de8d30®4#) ¢ di sparities

27| 3
20-3@. 9
Serious
Figure 1. GHI Score for I ndia in

050

10-10. 9

Moder at e Extremely

Figure 2 clearly depdcaé8sthadtanoemast @A keags
moved from 38hdstbeld. Brwsircati ngly sl ow.

404
35—
30+
25 =
o
o
o
v 20+
I
(L]
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104
5_
0 T T T T
2000 2008 2016 2024
Year
Figure 2. Il ndia position in GIlobal Hung
I n 2024, l ndia continues to face serious chall

Figurerh® prevalence of undernouri shment has r
a significant portion |l acks sufficient calori
deeply concerning, with 35. 5% umft eahriglré@diotdith) un d
and 18. 7% suff Ardidng i fomamfl waes tt hreglucdhdreort al ity
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I mproved over recent decades, stands at 2. 9%,

undernutrition continues to i mpact young | i ves:c

B undernourishment @Child stunting B Child wasting | Child mortality

40
35.5

30

EEO 187

a

10

29
° Undernourishment Child stunting Child wasting Child mortality
Figure 3. Seduenuwdorad lta lolseeaguasi ft yo d

B. Nutritional Requirements and Dietarv Patter
Ahuman coommdyi ns oxygen, Carbon, h "%o'hmghm' Ni tr
guant nutyr.i tSioon requirements for a eresen adu
il lustrate the breadth of a healt't De sy
certead ed, with | ow per capita c¢ 1 of
ani-saburcea fmajder factor in wides)| ronu
(hi dden(KPRMWM®RPer5)) .
For a family of five, recommendec equi
Food Group [Adult Annual |[Fiwember Fami/|l
Cereal s 175kg 875kg
Pul ses 19kg 95kg
Oi |l seeds 25kg 125kg
Veget abl es 128kg 640kg
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Fruits 45kg 225kg

Mi | k 110kg 550kg

Meat (subst|{24kg 120kg

Tubers 36kg 180kg

Eggs 180 (pieces)|900 (pieces)
Root Causes and Strwuctur al Barriers

A. Poverty and Socioeconomic Inequality

Wi despread poverty wunderpins food andsuncuht rast i ¢
rur al poor, tribal peaperatenorsdi sphegol edonat:
and stunting. Regi onal di sparities further exs:
and Uttar Pradesh record far wolbsemphdymabhobr s

agricultural wages, and the infor mal economy |
a regular basis. According to recent gover nme
5,722, substandtiiadd gl bevemwadeeadofads2a, 946

B. Food Availability and Access

While India is a net food-hmrodsdcerl ,ospatsg hyanidn

often disrupt supply <c¢chains. Seasonal short f.

especially for the urban eagred arbureasl ap®orof tRwnl s

millions due to cost.

C. Dietary Diversity and Cultural Patterns

Il ndi an diets are often monotonous, centering o

i nt ake. Changing dietary habit s, junk food ¢

compound the problem. Anaemi aenhes meradi alrloywi anrgo |

urban areas reveal aFdwmwm@m2.byuyrden of malnnutriti

D. Heal t h, Sanitation, and Educati on

Mal nutrition iIs not solely a matter of food.

drinking water exacerbate infection rates 1in

especially among women, umrdérntmhmi neg eefvfeeand ti ione .
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EEnvironment al and Climatic Vulnerabilities
Climate change repiteseaenttshrtefmae biog geosotd laonmdg nu

projections indicate that, i f greenhouse gas
critical 1.5AC warming thresHhoCd rwistehiinn ttheempr
expected to boost rainfall extremities by 7%.
at mosphere has reached i1its hMghapat )ldevei2 8 2 5n
agricgulwturhe ri sing temper at thriesh, artamonsfpahlelr iecx tcra
posing multiple challenges Etadd®®crice pmodeaepieviat
to increased heat stress on crops, damaging f
crops |ike wheat and rice, 4. PAOjecciled ¢a@mpe r\
to f albl2% yanddl rhiycid@%wi eHdgher temperatures al so
worsen watergsagrcctuytitumakiedMoreelfirelmluent orani
rainfall event s, il ncluding intense monsoons a
droughts that damage crops | i ke wheat, rice, ¢
reduce farmer I sesemas, hwigthh asr 20 %W adsur i ng maj
floods is critical: early rains mawhidied ed ewian
CQl evel s canebmopt asthogvteo wiadk earedd f i mpeoacy, t hey
nutritional guality of produce by | oowaeimpipog t [Br
growth of certain weed species, making weed

security.

Future Demand for Food Gr ains

Il ndi ads growing population, projected to ris
significantly increase the countryods future f
expanding popul ati on, the demamgef d6r omoo thegra
million tonnes to approximately 400 million t
wi || pose critical chall enges for | ndi an ag
productivity, resdus cet amamalgleeneh&ar mi ng pract i«
al But t-bal | sed moder n agriculture fail s t o f
shrinking in net cultivable arear @daei ngp enwirr o

pol l,ugdloent i ng gr pudrde avaitregq ¢ adthed a r mrnocdr eecatsie onng
unempl pgdkenayei col t ur al produftced vang,eecshphbegi aal
states | i ke Bihar, I's under siege from rising
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Regi onal Hot spots: Biharo6és Doubl e Whammy
The Bthae is uniquely and repeatedly .bef.ObOst e

w © o W o O — »u o © O 0O S W

-~

o 9 @®© @

n

> O O = —~+ S5 X =

d drofutgehrt swit hin the same year and someti mes
har are especially vulnerable to devastatin
avy rainfall from the monsoowmghtwhidiwee stoat he:
ratic rainfall. I n some year s, l i ke 2019,

perienced flooding, while nearly two dozen f

d daaddghkt eBi bhai gnareudt ur e wloenioer &mhddch ant a/t0e 0
ateds popul ation relies on f8BMMngf ftome | MecPu
ves i namckamlly a6 @a% of t he. c Ghbefsieti akadenctas e@aa u s
tensive damage to agriculture, i nfrastruct u
i datieven (dB SMA,erzs016; KumarAcz®X i nghdam, dad a
har State Disaster Managdédmgmotg, ABt hamri tiync@uB SI

, 000 to 8,000 crore in agrriecludtteudCaddi hhohcbksss e
all enges |like erratic and unpredictabl e mon
d submergence directly affect poverty | evel

gnificantly higher 92%n wihiel emaitti ©on@ér avapiatga

mai ns wel | bel ow t he Aadarodiang atverialfe® 2é&d o Re
port highest area i.-e. 68.08 Lakh ha is flo
nd. But due to frequent climatic events all
meti mes.

80 68.08

60 Land Situation of Bihar

Area (I ha)
D
o

N
o

9.41 11.30

5.40 4.03

Waterlogged Diara and Tal Land Chaur land Flood prone Wet lands
area Dhab lands land

Source: Economic Survey, 202]

Fi g#4areVarious | and situations of B
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But amidst tohterseecaohal hgnggsl e of fl oods and di

l' i veli hoods in Bihar, there I s answclgpéasgnaneed
resilien{ C&d&diaduleththrasmces t he adaptability of

conditions.

Efforts towards CIl i man eBiRrean | i ent Agriculture
Bi har s most i mportanti Dbl iRajaaqrdiraulPtruarsald iCres
University (RPCAU) i n Samasitliipamt hasop eV &ais etd
mai z e, and pBl bas 6cd uantpeg d (CRRICArJe sed@aadaring cop
mechani sm of f arinredwc ead ari insks ecil ntniag rep astihtetrr e e
t han this t he uni versity has aNaptedalcl!|l | mat
(I'nnovation) on Cli(maltCGCREBARes! |ieaes/AgBoaul Mouet

Systemsommuni ty iWatiegratHarnv epsrtoijrectgui@aRé@mamar ge
agricabwstuom, hiwh ingehvcee nstieggrnsi fi cantly el evated Bi
response to climate risks.

Resul ts

Through adoption of the interventions, Bihar i
and climate s@br wmsanfaertturaeggralceudd.ure (CSA) i s a
t hat i ntegrates adaptation, sustainability, é

i mproving resource efficiency and reducgiansg e xp
emi ssi ons |t has talhgeatdy tHtememstsat edhhanced
ecosystemmedeciomesa core pillar of BAchcaorrédsi negc c
to estimates by NI CRA man e R Pn@Aclr, oassa aBailradgr u rceo u |
state's Gross State DdUd%mmemsudarc tPhre driudRiR PIGISVD )y eba
happens through more stable farm out ptbta,sehdi gh e
trade.

Climate Smart Agriculture Interventions

S.|ICategory|lnterventions

1 Wat er SmiDirect Seeded Ri ce, Mai ze B
Land Leveling, Alternate
Mi cIrror i gati on, l rrigation S

Mul chi ng, Cropping System Op
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2 Nutrient | SSNM, Nutrient Expert, Deci

wheat, Green Seeker, Legume |
Carbon S|{No Tillage, Residue Manageme

4 Energy S|No Till age, Resi due Manage
Opti mi zati on, Eli minate Pudd

5 Weat her [Weather Forecast, l ndex base
Diversification

6 Knowl edg |l CT, Gender Empower ment, Cap

I nterventions of NI CRA

Climatic Vyldentified PrilKey Intervention

Low RainfalReduced rechgReservoir reno
decline tol erant seeds

Late Monso(Del ayed trangDirect Seedi-duwr a
yi el ds varieties

Failure of |Late rabi siflLassewn varietie
out put till age

Moi sture SiFertilizer inMulching, higher

Salini-tyg B|(Soil degradat/Salt o6l erant crops

After renovati on 031 0p704n dcsuviminoe r meatveerr | &,b d@@d or |
ha area bassghetedumdmadaottiednivtiul Inaogiesst.urle conser
Land | eveling, mul chi ngr a aed ed® rogfa nbirci,sajgpapl r noga8c8hre?
irrigation waaedstnyrd heatemti.on increased by 8
| mpact of CRA Programme on productivity of pac
From the figure 5 it is evident that -18p pood
40.5 q/-h3&A) (Lf0t2&2r t he intervention of climate r
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58.82%
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Paddy Yield (g/ha)

—
=]

wh

Plot Area |

2017-18 2018-19 2019-20 2020-21 2021-22 2022-23
Paddy Production Change per Year

=

Fi gurmp&ct of CRA Programme on product.i

Al sfam,0d sweacsu rgiatiyn eldi niahtreo usgnha kcp| pr aetdi casfigur e

41.91 4058

120.00
100.00

80.00

60.00

40.00

20.00

0.00
DSR WHFB AWD CI Average

B Grain yield (q/ha) CRA Demo = Grain yield (q/ha) Farmer practice = % increase over farmer's practice

Fi guClei mate SmariiBr &#dotoidc S cwirg t vy
Key Findings
1.CRA technologies helped in improving produ
climate related risks
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Zero Tillage (ZT) systems helped in-ladvanci

days, by saving the | and preparation ti me.

wheat provides better net returns to smal/l

Water, nutrient, energy, | abour and time us

with 35% higher yields, and i mproved soil
25 %.

Achievi Afgr iceanrdbloyn i nt ensi fication and system

I n minimizing emissions of GHGs.

.CRA programme is increasing productivity of
zone making Bihar as food and nutritional s
cl usi on

il ad6s jJjourney toward eradicating hunger and
mi s e. The interplay of poverty, environmen
ns the path is neitherbdli ndamgeror|l maie x kandop
ensure the health and dignfutyherf iieveegt ci
sitive agriwewslittureemtandfdradiinmgatenr ough i ncl us
Rsantaer it c wlgtrur e of fers a path forward that s
socially just. Iwhislmeppovées grewtld and dt g
owers vast majority of marginal farmers anc
ods may be f i erdcheurt awhdereér augshtfsardmeeaperst an
e st mentssy sitne nssc,theamatlee,,c rocesesper ati on, resilien
en revolution.
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ABSTRACT

Gendewrcl usi vveensutrveiagriculture offers a tral
nutrition and build resilient food systems. Wc

household food decisionsemayatunbdervataertdr dbett

resources, | and, t-tewihlndil gy 0o p mordt umapga eist.y By
perspective into agricultural strategies, nutr
the tripfemhtudde@ndetnabrition, hi dden hunger,
NFHS dat a, Gl obal Hunger | ndex, and the GI oba
nutrition disparities in India, sitsesathngsthaéi
Gendemsi t-Nuer Ag(IGSAN) meSdmealr tanvd |tlleeggeNutnriit i at i
crop di versification, biofortification, mi | |
I nstitutional me cHhealng s@wsmmaregcs| wdilng cS e lvfe s, an
organi zations, are identified as vital for sc
devel opment , nutrition |iteracy, drudgery red:i
farmer s.udH iigmtiemrgvesnt i ons with SDGs on Zer o Hu
wi || pave the wamat toweaqueintéabnlue rfiuti urne .

Keywobdet ary di wseernssiittyi,v eGeangdreircul tur e, GSAN mo
securiSwyarNuW¥vril age, Women empower ment

Gl obal food and nutrition security means ens
nutritious, and sufficient food that supports

includes not only food faavhi tabibntyabdtthéeésot 8
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over time. Achieving this security means mor e
ensuring vulnerable populations can reliably
overall health and devel opment 2(0F2A50),. |TFhAe, g IUdW
nutrition security | andscape is shaped by a v
conflicts, economic instabilities, and ineff.i
hi gh food pwhiiccen vdoilsaptriolpiotrytii nocnoamee | cyo u mipraicetss w ho
rates for food often exceed overall i nflation
Bank, 2025a). Additionally, mal nutrihbubni t ema]
mi cronutrient deficiencies, as wel |l as over we
under mi ning gl obal heal th out comes ( UN, 202°¢

e
i nternational bodies suchoas,tbherdWohkdGBablhk)] A
u

Security have | aunched various initiatives ai |
for -smalé producer s, promoting socialsmprotec
agriculturald PBramdkt, i c2e0s2 5(bWor ISustainabl e sol ut.

security require coordinated efforts across mi

i nclusive, and capable of adapting tes ftuh autr e
combine i mmedi atter medtredctwandl |roeafgor ms can t he
to nutritious food for all and wultimately achi
demonstrates that addinesnsisrguglidlyali sf ood aned er
food production but requires systemic transfo
environmental domains t d amittithggatweg | rfiogk addd pprpc
Linkage between Agriculture, Gender, and Nutr.i
Agricul tur e, gender, and nutrition are deeply
compl ex ways, shaping food security and nutr.i

nutrsenxointi ve agriculture tialteappnmndéaomst hasmpt
empower ment , household nutrition, and overal/l
significant proportionu@f ttohe4 3a goreirccuelnttur (@l A Ow
devel opi Mgl aogu nctersitemsalt mowmlly in food producti or
preparation, and hemaske hnogl.d Hwowtervietri,o m edesdissiemn
their access to resources such asmdlkindg @Eavedr

which di minishes their potenti aslenismpawte @mr n
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programs that integrate gender <considerations

guality by empowering women as key agents of
agricultural training with nutveidticdn | ddwmnat iw
nutritional status, reinforcing the value of

Nutrition, and Gender Linkages (ANGelL) ©projec
bundling nutriti on eandd a gor iscuuslttauirnee dt rcaoi nnsiunngp t i
womends empower ment . | mportantl vy, the project
production and increasing their control over i
resi | FRRIce 2025) . |l ncome control by women is |
I mproved dietary diversity, as women tend to
(Ha+Frgs 2028) . a broader societaluitgveln, agmha

contributes not only to better nutrition out

equality. However, the interaction between ge
speci fic, i nfl uenceds degicdbaomobcsssathsasaprtdhhb:
and nor ms. C o n sseegnuseinttilvye, angurtirci utlitounr al i nterver

gender anal yses ttadesoirgend etfof e cotciavie cpornotgerxanss t h

empewment i mpacets 20K 8)l.dsber ighsea msoirtei, v eg eanpdperr o :
agriculture and nutrition extend to transfor
agriculture to improved nutrition is gendered
empower rwodmecne, gender i nequadlittureasl, kardr iaedrdsr.e ¢
gender i-temaittriite oamgr i cul tur al policies and pr
security, nutri tdso neanhp osweartnuesn,t ,a nudl twommaetnel vy con
hunger eradication and gender equality.

Gl obal Food System Challenges

Gl obal food systems face a multitude of compl
ability of millions to access sufficient, safe

and rising acute hunger , ,plvei tehx prearientchamg a4£3t

insecurity (World Food Programme, 2025) , dri v
extremes, and forced displacement. Conflict d
mar ket s, pushpopgulaltinensbtoward malnutrition ¢

i ntensi fies weather shocks that further under
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degradation globally. Food systems are also

<

ol ati Hiintcy.meLecwuntries spend a disproportiona
food I mports, making them hicdghlhyg ¢ HOc @@WidiRIma ct

or geopolitical conflicts |i ke the war in Ukr
availability, often disproportionately affect
struggle withtedohaetess tadnutmitious food. E
national | evel ;hairnveefsfti chiaennddiiensg ,i ns tpoorsatge, and t
food | oss and wast e, whi ch worsens fcoad iicmse
chall enge | ies in the growing nutrition cris
mi cronutrient deficiencies, and a-rglabatd n o8
communi cable deseseaséesveNiooomeEmeonwi doehimeine st w
diets increasingly prevalnadntmiwalmeéwiche ntes geasci
Armed conflict
Market volatility
Acute hunger
Climate change
Resource depletion
Social inequality
Food waste
Nutrition crisis
Global Food System
Challenges
Fi gGl dbal Food System Challenges
The environment al sustainability of food syst e
natur al resource managementc|l udiChg matxe r eman ¢e
flooding, and wWrpprsesd i scetraibd ves rraiinsokf seelxti aoc ea dorait ceu |
vul nerabilitie3haenglfomwmal sfycdaemsystem ®d&dhall en
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combining conflict, climate change, economic
and soci al i nequalities. To meet the growing
coordinated actions emphastyi,n@ndesfiutirencen =
includes strengthening food system infrastruc
mar ket functioning, promoting healthy diets,

vul nerabl e popul ati ons.
Sustainable Food Systems for Nutrition Securi:t

Achieving nutritieegn  rsdcuwreinttyriyn rtelgai rwesntryet hi

structured, governed, and sustained. A sustai:rH
for al | whil e protecting erhteale croensoarircc e ss orce eal
generations. This implies that food systems m
ecosystems, and be socially inclusive (UN, 20
Devel opment Go ap &s S(eSsDGrsgt, @milcyomt he avail abili
utilization,-SIRG,st2a0b22)i.t yWh(iUN agricul tur al pr
di etary tr anstidteincsres -pmoootra rifdo metchse rilgayv e exacer bat e
related non communicable diseases. Sustainab
di versifying agricultural production, promotir
goal s into food prdilei cHoeosd (awHI® ,gAagsr Oi 2c2u)litourr ep rCo p
sustainable food systems are critical for bal
emphasi zing agro ecology, reduced food wast e,

Equally, the WatidnHealFrtbs®sgahiat food systems
of mal dwhereionder nutri twwbgnsupexirsti s gwiattlt eclse
and affordable diets. This involves siyssemhat r
prioritirziec hnuctrroipesn,t fortificationpsocassegdespc
Further more, sustainable food systems invol ve
farmers, women, and marginalized groups -who ar
i nsecure themselves (SUN, 2Daabl eNbUbodt BgBLt 8mI
paradigm shiffotusemdpmodatsi 6o ones that prio
being. Tdistraystemmati on i s essenti al to achi e

resilient, heal thy, and equitable food futur es
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Mal nutrition: The Triple Burden

Mal nutrition r-eafnedr sovteor coomtshumpbhden of nutrient

(stunting, wasting, under wei ght ), over nutri
(micronutrient deficiencies). e€elmtcrkdli ngo mat hie
Sustainabl e Deveil3gpmdGioo@o &b ald ngSBG@ avhWelhl i ncl
all forms of malnutrition by 2030. However, wi
gl obal reports, nelbiymi2r0&8t0i m e mma Inrsu tar istiigsmi f i can:
most nations. The persistence of under nutriti

points to a complex triple burden of malnutri:t
Forms of Malnutrition

Under nuChrairtaicane:ri zed by insufficient nutrient

wasting, amdcownrddedr wenisghthat 1 mpair growth and

Over nutti triedrer s t o an unbal anced or excessi

overweight, -oblati-egdgmmemidc albled di seases.

Hi dden HDenrgetre s deficiencies i n essenti al Vi
deficiencies), which often show no i mmediate s
we-bkei ng.

Maternal and Child Health | ssues

Mal nutritionés impact i s especially severe amc
T Anaemia: Wi despread, particularly affecting
T Low Birth Weight: Largely stemming from po

mor bidityeamdhkahgh risks.

f Stunting and Wasting: Il n I ndia, 35.5% of <ch
among the highest-2gdpbally (NFHS, 2019

T Subopti mal Breastfeeding and Child Feeding:
childhood under nutrition.
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Tabl e 1: Gl obal Statistics (with reference to

SH Organi Ra&tpio(Keyl ndi c{Dat a Year
Findings

1. Gl obal Hun(GHI Ran Rank: 1®88b|20214
Scor e; 27 . 3
Stunting

URL:it t ps: [/ |/

| hungeri nd ¢

Child Wasti|202D2

[ Mort al i

Child Stunt|2012129D2
Un dfeir v e Mcg2022
2. 9%

Undernouri s|2021 2
13. 7%

2. Worl d BalnikdChi | d Onet bnor |l d' s202546
Overview: Mal nutri|jchil d ma wmn d

Devel opmeni{Preval en/67 percent

research, t he-596 mont
Bank group.

3. Nati onal FIChild SStunting: 32029
Survey 50)|Wasting 19%

Mi ni stry (
|l ndi a NJaR L :

Famil vy He a
(NFBS , -2 1
|l ndi a
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4 . FAO, | FAD, IDiet Aff(40.4 % prop20214
WFPand WHO. popul ati on
The St at e afford a , ihe
Security a 58 6mi5| Ipiemmn
i n t he Woi r unabl e to a
Addressing di.et
rice 1infl
> Child S37mélkhonds 2024
security a .
over weiglYears) are
URLh:tt ps: /[ /
edge.fao. 0l 4 . i | Icihand d-5
core/bitst] Years) are
rechralel faAqult Ob[71mél laidun t §2022
499569c342] are obese
Anaemia ([203miS wWwomen 2023
49 Year s)
anemi a
Low Birt|{6. @il Ibiaobni e 9202 2
l ow birth w
The 3 RO6s in Family Farming
The framework of t héeR&c RPmrsi tiinoramReé ¢gi Fadimb migi o
serves as a vital perspective for examining
consistently shows that womenwmpl by avivdemde rc
i nvol vement i n -havessbchrocaeesi mp,stsowi ng, w
safeguarding household food security. However,
and practice. Theitioat emwmbdasiacaes toeomeed t
men as equal partners in family farming, t her
womenods | abour as secondary or supplementary.
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second di mension, redistribution, underscc
urces such as | and, credit, extension se
aritiesreéedponghveepadderr caerelsancsi ncgr uacg rail c ufl t 1
oving household resilience, and achieving
nsi on, representation, hi ghlights the | mpc¢
ng prochasssesha@ltd band community | evels. E\
i ci pat i-mankiinrg d enpir Vivers out comes i n nutrit
urce management . Coll ectively, t he 3 ROSs
ayming by ensuring equity, Il nclusivity, a

| opment priorities such as the Sustainabl e
ing Link between Agriculture and Nutritior

he I ndi an context, there exists a discerni

nation's notable accomplishments in food
ress i n augmenti ng ialgrsitcawllteurcalo posu tspuwcth, apse
Green Revolution, this emphasis on quanti:t
he popul ation (Blaekaou&trvyantcomowni nResl 5t 0 ¢
utrlidi®otnhyntcihng, and micronutrient deficier

X and exhibiting persistent disparities be

primary factor contributing topltehicsr odpiss cionn neegt

policy and subsidies, which has inadvertently
nut rdieennste f oods | i ke pulses, fruits, and veget
i Sssue, as econped claduh ye ddlsdasd vafnt en have | i mit
consequent | ydeard e oultecmmuctoreiinetn tf oo d s .

Il ndi abs Nutritional Security: Chall enges at th
The Green Revolutionds Mixed Legacy

I ndi a' s agricul tur al policies, profoundly i nf
emphasi zed the cultivation of staple crops,
effectively secured nationalaifloadhd |sd@cyr iitty hbays
resulted in a dietary i mbalance. The dispropoac
production and consumpd¢hoor ops ds weh sas pultsee
Food and Nutrition Security to Mitigat obal Hur
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' I et s. Consequentl vy, I ndia confronts a dua
adequacy. This paradox i s ewihdeernet linnd itdh er aGlk
t of 125 countri es, underscoring the persi si
spite sufficient caloric intake. Recent init
e I nternational Yeasseht Mal | ebsr ¢é20R23¢, meap
hiev

D

Suasrtyai malbdrecedi®nd I mproved public hea
mprehensive policy transformation that i nt e

anning and food distribution systems.

I mate change intensifies India's nutrition

rough rising temperatures, erratic rainfall,
f

ertility, and dlwi hnshbtapt esent keomwthemt

>
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h on t he Gl obal Climate Ri s k | ndex (

portionately | mpact vul nerabl e popul at

N © BN ()
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nment al prremisug ecsomrhismi tdiisg'uplti el i hoods
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y, especially among small hol derds arhd nwan

fall patterns severely threaten agreircul tu

>
—
—

buting to food scarcity and nutritional

ditionally, despidrer olimpedotae marctes ismganchoaclan:

teracy. Many | ack awareness of dietary diver
ich undermines efforts to i-th@dyomealpsbhacehe
triermtuti mtfaker et mck mpanty. Nutrition educati c
ucation institutions offering specialized t
owl edge to il Il ness treat menthtregtrtadn otnh arf mrud
ucati on, empowering consumers to wneddrls teannc
ricultural strategies are essenti al to addr e

tergener ati orniatli ary cilre sl mdi anal nut

nce, in order to connect agriculture with g

troi (GSAN) Farming System Model has been cor

nédemsi ti ve Agriculture (GSA) encompasses agt

nsciously recognize and address the distin
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perienced by men and women within farming

vel opment, which often treats farmers as a u
sparities in acc-esa&ki @ awettlooar ickegn e fairedsi sd eomn
ricultural i Rsteenrsvietnitvieon @a.gr ieunldteurr e ( GSA) |

mprehensive food and nutrition security by
|l es, and contributwoné®iaf abot buliwbmeal asds me
1) . GSA prioritizes the diversification a
duction not only increases in quantity but

2
0
gui r eymecnadnsc.en rating on forti f idceantsieo nf oaondds ,t F
dresses micronutrient deficiencies prevalen
n
c

sitive strategies enhance | ivelnighopporhwnfid
essible to all, with a particular focus on
rket entry. GSA also facilitates the i mple

erapeutic feeding pvolgnemabl| eshpaeapulaati eamsci ik
e

gnant WO men. Significantl vy, Otsudcimt egr ahteeasl
nitationptanddddesatitbae multifactori al caus
omot esqgogteanbdeer r ol es within agricultural mark:

sure that both genders benefit eeqtuaddl2yl)f r on
ndament addrysi tgievnedeagr i cul ture is essenti al

trfiacwned food systems that can effectively

rm.
tential Approaches for Nutrition Smart | ndi e
tential strategies for Nutrition Smart | ndi a
bdhsed HhAodbdrsed i nterventions to i mprov-e nutr

sed strategies prioritifzenuttir@heoad 6 pvadi ohha
vel. These strategies emphasize connecting f
suring that the nutrient content of food is
useehwdld. |This comprehensive focus enhances t
d ndemisent oods, directly addressing mal nutr |

Il ndi a.

od and Nutrition Security to Mitigat obal Hur



No-hood based approaches compl ement t Hersiee nedflfyor

tools and technol ogies aimed at I mproving |
generating i ncome, especial ly tuhsrtcau ghha bil rep raggw e
practices. These measures contribute signific
rural households by enhancing women's roles ar

To truly revolutionize our approach to nutrit
comprehensive set of strategies that promi se

nutrsenxointi ve agriculturalcpradctyi cewe amad fayta

for a healthier future. Establishing sound gov
as is resolving value chain and village trade
chil di omutirsnegonbpabl e priority, and i mproving
|l iteracy istermcbatcéos. | Bmgt her mor e, empower
Se-Hél p Groups, Farmer I nterest Grtohurposu g ha ncda pRaa
devel opment is vital. Together, these strateg
Smart I ndia, fostering ssuensiitniavhd eg g riinccd lutsu rvee |

food systems anH etevaset paebhati bral't
Il nitiatives of | CAR
Nut r iSteinsn t i ve Agricul ture

Agriculture and nutrition are intrinsically 1i
emphasi zed yield maximization and cal orte suf
being. Whilecemtinsi pronddalmemasalbeean ailnsetvi ating
|l ess successful in addressing persistent mal ni
preval enrceel aotfeddicehtr oni-sedsseasesagNutuoultuoe (N
transifwe nmappr oach that explicitly incorporates
ensuring that farming not only provides suffi

i mproved health outcomes.

Nutr-senentive agriculture emphasi zreisch hcer ccpud ,t i

as pulses, fruits, vegetables, and millets, wl
cl i meaetse | i ent vasepsiagggvie WNiutturid i drocuses on C
sustainabl e practices, and the enhancement of
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hunger. Bi of ortifiredd hvanicethi pgaomsumh-tdetzihedd

sweet potato, I mprove dietary quality-detnstehe I
foods into culturallythel®&®Nanti dTlRalsi," exempe p
achieved, combining | ocal produce with enhanc

community health.

The significance of NSA is increasingly evide
threat to both the availability and nutritiona
reduced yields, and escalhat iardgp pft o-sotha tf ] eHd d tnraB |
oriented practices, NSA enhances resilience wi
provide healthy diets. This integrated approac
i ncl udSiussg atihneabl e Devel opment Goals, particul a
gender equality, and climate action.

l nstitutional Mechani-smesl @ ® rSePrr dNiatbit i en gA g&eincduel rt

The prevalence of malnutrition in India const.
presence of overnutrition, undernutrition, a

deficiencies. Thi s compl ex iicudd uheghloi gthrtan s

-~

_,
®® O o Q@ d® O < K O

duaxdntorni c policies t osen sciotmpvree haempsri ovaec, h .n uwo
contributors to agricultural activities, p
| opment wtnrdi teindhranacwetdc oomes. Their participae

-

ress, addressing both malnutrition and ag

uently ©prioritize enhancing farmtenodyct

- O «Q o

ecting the critical i mportance of nutrit.i
mar gi nal farm families, who constitute t|
reases in output andy iaddrmes saltome smaec infoitc
t h

i nstitutional mechani sms. These mechani sms sh

popul ati on. To address these | imitations
i ntegratimlmjge aituitwve s isomd oempowering women far mer

capalcuitlydi ng programs, and ensuring nutritiona

wi | | hel p strengthen the vital l i nkages bet wee
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Ri beasedNAgri Model for Enhancing Gender Equali

The -Rased-NUWtgrrii Mo del for Enhancing Gender E c
emphasi zes the ismtnsgrnatviecorstofatggneésr within ri
both productivity & nptamntmparatlanadautrcolme si n Wo i
however, they fr egsupeenctilfyi ce ncchoaulnlteenrg egse,n dienrc | udi
i nput s, technol ogymakdaduwc aatuitohno,r i & yd e avihd icdin c o n |
di sparity ciomparaé¢ e@a rctosu.n thead gpr essing these di s,

responsivedswmecrerasnti mpn®ving women's access t

training, and establishing@canp parbtsitvaent i m$t iyt t
yi el ds amdd imaocwsmeesol whi | e enhancing di etary C
Further more, empowebrasnegd woomoedn swyisttheemnms rniocte onl y

strengthens the entire agricultural twBthecrcbps

and |ivestock, thereby mitigating malnutritior
The model emphasi zes holistic strategies incl
womenos needs, policy reforms, and capacity |
transformsystems aigmtoo Il ncl usi v-eenssiutsitvaei nabt e
advancing I ndiabs goals for food security, gen
rural communities where rice Iis a staple crop.

both agricutyuamad puodiuti oreiqcuhiatlalbel neg ensd rd e . gTet

AgiNiut ri Mo del for Enhancing Gender Equal ity &
sensitive practices into rice farming Womempr c
play a cruci al role in rice cultivation but o

i nputs, techneanakgywy,g gmdvedecirseisaud ting i n | ower
By providing women withtgegrdat emnladccasniing,r ana

the model aims to increase rice yields and holt
nutritional security. This approach pr-omches t
croansd | i vestock, addressing malnutrition and
capacity buirckispp,nsave gemoermti ons tailored t
women wi-b&as ed rodogleisy st ems, t hiusstnaodnealbifloisttyer san
public healt h, particularly in rural communi t i
represents a critical pat hway toward achievi n
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Il ng in I ndia. I't provides women farmers wit!H
engaging in |ivestock, fisheries, and kit
riculture, which is often vulnerable to extr
volving -yase¢df odogdr isiyced ems i s <crucial, espec]|
ung people is expected to worsen. South Asi e
40, making youth engagemenéeconomgci stuhbul ety

e Gender Neurt g HStAINM@ Mogdrei | was developed and
novative extension approach consisting of t|
d convergence. oMmMpkeraxwlred itngntsthe pc bet ween
trition, this model positions women as cent

ans to enhance bot h-SAANt rMotdied n aanwd ctada essimtd i.ovrd

a g-m uti farming system tehnarti cihredo rcproorpast eisn tnou t tr h e
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rming families. It promotes the cultivation
rdens, with the active parmecspafThenpandcdatlt g
t he model efnacronmipnags ss ytshtee m,utwhi ch e mprhiacsh z e s
opsnutargirieducation ai med at increasing awar €
il enhancenemti nghraonudghcapacity buil ding; a
nnects various stakeholders and institution
proach not only improves farm productivity
neration for rur alSAMNo Moaled!| dksx.hi @v drsalal ,sitgmda
stoedloni c al and economic parameters, contrilk

d promoting sustainable adrioaulrtuumal camdumu t

nder Sensitive Approach fo-t )Bridging Gender
e 2018 Gl obal Nutrition Report highlights
l nutrition, with one in three women of repro

gher rates of obesity comparerde tuwn devravleadAwltdt t

202The Gender Sensitive Approach for Bri dc
ructured around three i ntegrated model s: I
trepreneurship prfoenmoeantongr celagsh dfarwememgf an d
d roles. The Livelihood Enhancement Model fo
od and Nutrition Security to Mitigat obal Hur



I n rice, pul se, and commerci al vegetabl e cul
gener ati or,asveidt wegreauwmmbl|l e cultivation on 2 hec!H
960, part of which was usedr gdotr sholuseihm!| dheo
production yielded high gross and net returns
I mproved varieties, hi ghlighting the -2ec@alnh®emic

far mi ng.

The Nutritional Secugdalye Moamdn tfaargmdrss merdd ufm

hig@hotein rice, pul ses, andf aromsmetrac i el h avreqges t Aac
and i ncome. Key intervent ifotnisf iiencc | paedy hear ind
with220ppm zinc, which address <critical nutr

promoti o-hasédhbdmmsi supports diversified crop p
di et s. Over t wo miecg agesner aeget abl e 56a6515, W
all ocated to household consumption while the
cultivation of Bllgdgck egrudmedvami eat y etmdr kabl e 6.
to Il owari eti es. Coll ectively, these intervent:i

and dietary quality of farm families, fosterir

The Entrepreneurship Promoti onschMdcdelf afromsu seensg

_,
o

tected cwdlivatvegetodblhed hanmd hvalome product.i
es as a strategi cr @laitfAtwaayn i)t gbwhaamgeg oave I i ervgi g

-~

ugh t he deealopmertnewrfshagriskill s, facil
ur ces, mar k et l i nkages, and knowl edge, t

omi c inclusion. Womeaudhar mmker bl svere mmpbwe

® S5 O O <

< O O”

raging institutional and industry | inkage:

_1
> O O ®d® = O

~t

ry. Mushroom farming yielded an average of

c
—

put f or o nhsouurspet h colnd acn d t he remai nder sol d,
ependence. These interventions have -enabl e

business skills, fostering sustainability, anc

Toget her, these model s emphasize equity, emp
institutions |ike the Ananya Farmer Producer C

gender gap and enhancing womendés roles in agr.i
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Nut-SMART Vill age (NSV)

The concep$Smarft aVi'lNuagea' (NS¥epcitorabustdedt egy
address significant nutritional chall enges, wi

this initiative, Kri shi aMiigoyna nwikew edriasptar(ikcM& s $

Anganwadi wor ker s, extension personnel, of fi
Department, and primary health centres, have ¢
regarding theliamgedt aasude i i oh for overall hee
assumed a |l eadership role in meeting nutritio
sensitizing vulnerable groups, and promoting v
al so contribute to building the capacity of wvi
NSV approach is the scientific principle, "Yol
|l ed production and consudmpseomfootisa TVhirs et g c .
primarily i mplemented through kitchen or rooft
to families whellieanfcoes.t ering self

The model acknowl edges that nutritional defic
through minor, practical modi fications to dai

promoting and advocating foraltihé tar addiietti ornacad t,
sourced -haoomd utriemie reci pes. This strategy i s no
deficiencies but also addresses broader soci a
l'ifestyle di beatséebi by Bastieagi hgbits.

A key characteristic of thkalNSV whideh $ar uvéd ec
demonstration platforms to exhibit -Ibaebsst wuptrialcit
|l ocally available resourceal ahnidt ermpdy,si ared mfod
attitude changes among Vvill ager s-on Bgx pdifieen ae
sustainable food cultivation and dietary modi f
i nformeadyri e &h dns. Overall, the NSV framew
sustainabl e approach to enhancing both nutrit:i

Poshan Abhiyaan

Poshan Abhiyaan, | aunched imi Mastbr 2@ 8| ni si 4
combating malnutrition and i mproving health a
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and | actating mothers. |t targets significant
weight, and wasting in children by 2022, focus
i ntegrates various nRMMVYY,i oaan dDratylyeMehiid d ISickhe mleC
technol ogy to-GAS andhPashai@bDbtPmackeni foeri mgadan

service delivery by frontline Anganwadi worker
the Jan Andoloanenmowe mgret bthavi or al changes |
mal nutrition. This comprehensive approach ain
outcomes across the country. The core componen
t ecdhl dgy ven monitoring, behaviour change com
training, i nnov-garn dess ,suicic eanst i vetsr if or front |
grievance redressal mechani sms. eAndadhitliiotnaatlil oyn
for children suffering from severe malnutritic

aims to estabfrek dnthabnwit htieommanced mater na
Mi ssion POSHAN 2.i®@ni pragumaimf iladnechtedi by t he I

mal nutrition, focusing on children, adol escen
highlights the critical first 1, 00Dasdtysgohedi
aiming to improve nutritional content, del i v

enhanced service mechani s#wxc.al Bhenamiss snowvre memg a ¢
Andol an, whi ch encourages commulnabtoyr apammthi ctiop

sustained behaviour change towards i mproved n.t

Mi ssion POSHAN 2. 0 -siesc taonrcahlo rceodn vbeyr gae nntuel tfir a me w
Counci l on |l ndi ads Nutrition Chall enges und e
coordination and conducts quarterdleyparewmeaws . i
mi ssion heavily relies on t€ommohodypplutiaki oninr
(I COAS) and the Posthiame Tmackeor ifrog aredleffici
frontline workers suchngsmé@Anghlhnwadme ssof kemst hé&
with support from state governments and inter
Bank. POSHAN 2.0 streamlinedi sevediahgexihset Bunpg]

Nutrition Paogadamm&er Anges, and t hdet 0S ci hmepmeo v fec
efficiency and i mpact. It focuses on raising
addressing nutritional deficiencies t hrough
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buil di ng, and community outreach wunderpin the

maxi mi ze effectiveness, with th€reé¢etimdia ¢gb
sustainable health and wellness practices.
NutSmart Vill agileoOSPreggammai ng Poshan Abhi yan

I ndia is confronted with a significant mal nutr
116 countries on the 2021 Gl obal Hunger |l ndex,
wasting, and mortality.tNMal natronhl endaseagrt bl

Nati onal Fami |l y -2He al & rhc oSnpravsesyi n0 1292 st at es, [

reducing stunting, wasting, and the -pilk)al en
Economically, edacihn WSO rli tiinovneaslt i nt erventi ons
i n public returns, significant]l| yChdg drdp ansaslinnugt rt
Il mposes a cost of wup to 4% of India's GDP and

the urgent necessity for effective nutrition
(Sareddarald24) . The "Nutrition Smart Vill age" p
strengthen Poshan Abhiyaaneaes panitvefsandi aébetl
Amr it Mahot sav. It involves adopting and tra

Coordinated Research Project ( Al CRP) centers

(I CCR)nt r al | nsetni tiunt eAgfroirc uWwotrur e ( ClI WA) . The p
nutrition awareness, educati on, and behaviora
school <children. It incorporates traditional |

ad promot essennsuittriivtei oangr i cul tur e pr actgiacas nlsi. k
The Mumtarmit Vill age Programme for Strengthening
primary interventions: nutri teinotn,al a nedn heamtcre engm
devel opmenet (2BOh2a5)a.urTihae pr ogramme has a broad
di stricts, and is I mplemented in 75 villages

Comprehensi ve aswaarreen ehsisg hilniigthitaetdr vbey t he or gani

programme's tangible impact i s @uwirdemcednldy 9t0h
farms, which serve as practical models #%or ent
l evel. The initiative is supported by a netwo
| ocated across various regions, ensuring eff e

cultivatiomncodf cnopsi ectechmecraiti pnpusuichi as f ood
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di etary <choices, and the active involvement

management and heal th monitoring activities
comprehensive approach, empowering r utraatlusg o m
devel op sustainable |ivelihoods, and promot e
all of which collectively advance the objecti\
Shree Anna (-Wi Newt Vi &tamfor Nutritional Securi
Nutritional Il nsecurity represents a significa
depend heaxialsyedomiecdrsealften deficient i n esse
arid tropi @alonand edyi onmga o fmiAlsli eat sa nado rAd trii tcut e t
energy foll owieng2a@23,)ealAss (Kheyaf the ol dest do
been cultivated for approximately 10,000 year
hi ghes dfevedsential amino acids, minerals, vit
to conventionaét c2alr2edp)l.s ReNageacrtaijnag t heir exceprg
cul tural significance, the Honorabl e Prime Min
meaning Athe best among all food grai nsr,ets ssy mb
nutritional security.

Shree Anna encoepassmis|l hetsi®&me¢h as Bajra, Jov
i ndi genous grains traditetonall2fyhecswel t"iHwod tye dGrian
receiving renewed attention from the Ministry
exceptional nutritional val ue, mi ni mal resour
we-sluited to droumgihn®0@hdessowat ereggban stapl e
maki n themr edieahs florkearRaj asthan and Mahar ash
hardiness reduces the need for expensive fert
smal |l hol ders, with hi gefefre mtriofa,t guagptgainrsa ltlbes oft
Nutritionally, Shree Anna is a highly benefic
magnesi um, and dietary fiber, with a | ow gly
di abet es, heart di sehsee @graihedhe=xi $dg .gelshtda ven @l
effectively functioning as a functional food.
to sustainable agriculture by reducing chemic.
Food and Nutrition Security to Mitigat obal Hur



er osi on, enhancing soil fertility, and preser

cli matagt f ar mi ng.

The mut ual benefits for farmers and colnesdumer s
mill et enterprises, and increase |India's expo
actively promotes mill et s itohnr coufg 2 0i2n3i taisa ttihwee 9 1
of Mill ets, i-thayegmaal oandnpwbIlmid di stribution
financi al schemes | i ke the National Food Secu
digital out rfeaarcnhre rssupipnorcul ti vati on, mar keti ng,
demand fboars endi Islneatc ks, cereals, and health food

staples toathtghl yupenufgyhads i n botkktdomestic an

Mi |l | et cultivation capitalizes on women' s I
establishing them as pivot al contributors t o
Government initi atdvech thatt peiomat i ngobateik csmpr
and the provision of ®&enbhancal wamdnt®chaocesas
agricultural Il nput s, and e thalmskdelpfs .gr cwp & h g rSHG
entrepreneuri al venaddedemioprcedtuctase Dnchiadiue
and snacks, thereby fostering | ocal economic
the empower ment of women through training, ca

|l i nkages enhnhamoes alk heéiteracy and entrepreneu

deci-makinng capabilities wi thin bot h flopcwselo |
empower ment initiativecoobmbaol gt atesabéswbmen
gender equality, supports rural I|ivelihoods, a

of nutritious food with Wbeept™ ®mbdeohasreaifpoioidi

consumption among farm women and school chil d
utilizing the substanti al nutritional benef it
physical demandaged womenll|l et cultivation by

designed to Ibe tmorwomem.estshdrabgnsi mpltagkag |

the advancement of mil | et processing and val
empowering women to innovate and engage sin the
initiative not only i mproves I|livelihoods but ¢
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Bi ofortificati on

Bi ofortification, or bi ol ogi cal fortificati o
nutritional val ue and i mproved bi oavail abil/
breeding, and agronomi c practices.Orglhei Uat it @
estimates that approximately 792.5 million 1 no
780 million residiMgGuentr &abl\l.6 )Adpdiing omaatliloyns .ar(o

peopl e experienceciidndyenf hausngent idtala mMiedrnonutr
i ntake and i ncr erthcsdegle ,f 0280Hlo6p)gpe ddet it besé 1 ssues

becoming a growing gl obal concern. Bi ofortif
mi cronutrient deficiencies and i mprove overal/l
Bi ofortification of essenti al mi cronutrients
approaches: transgenic (biotechnolog8altzmaner

et 20L3 These methods have been applied to ke

sorghum, and | egumes. Transgenic approaches ar
genetic diversity is |imited, ismghi sasmome oeffs
empl oyed when g emredsentd.i veéegrstigiyn icrops, includ

bi ofortified using both transgenic and breedin
by facilitating the use of <critical Igamds, cgwg
to enhance nutri@Gethméetvadss)dfrfaincsigemt cy cr ops
mi cronutrient content have the potenti al to al
particul-iamdgogme npdpwl até¢ ommsstHi ineed @RGQ Y )p i ng

Evidence from agricultural fields demonstrate:s
hi gher outputs f orbifafraoretrisf Dcierdepsesstaddle 9f)ioa anRmMa n d a
for instance, fainméar Deamlst exdpBirngoicedesa i1 yi

enhanced the cropds mar ket value by 3a&l% aman a
et 22017 )These crepmwarar,e exlhiimattea ng tol erance to
fewer iIinpuwateswmchrandering them essenti al for
The rising | evels of carbon dioxide pose a th
crops$l MW, 3t hereby risking widespgemagdd hmeal nwu tt rhi tV

A is |l ess susceptible to aflatoxin contaminat:.
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Quality Protein Maize (QPM), devel oped throug
macronutrient qguality and is preferred in sc
(Kar andati Ralrl.B,i)of orti fied beans cook more rapidl

|l abor for women, thus benefiting both family
Sever al i nterconnected components are essent.i
Primarily, biofortified varieties must offer

them without compromi sing emrdedu cthiewiet yc r ofnsh acn
conventional staples and contribute to food s
is further enhanced when supported by robust

gual ity saemeednst ails ffoundxpanding cultivation. Ac
price advantage for both farmers and consumer
compared to traditional varietheseWwlhi peowvftdendg

val ue for money.

High yield
) \'\ »1]‘45"'—1 i u i !-ler j

Industry

Biofortified

Price \
advantage i - \

Extension
service

awareness

Fi3gMai nst rBa amiorCg ops ed

The extension service network is instrument al
the health benefits of bi ofortified crops, ar
existing farming systems.e Hfhfaitc iteret neexcteesmssairo/n |

for adoption are accessible to small and margi
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i n establishing robushamnwae ute grhaceassi igcipadlaa

mar keting, thereby enhancing the availability
Publ i c awareness campai gnsmuanriet i @ $s eanbtoiuatl tihne
bi ofortified foods, fostering widespread deman
their nutritional I mpact .

Way forward

Achieving nutrition security and gendernlkiguna l
strategy that involves multiple sectors and st
and mobilization of women, fwhimeh si at ed hen tcioan
nutrition knowledge and ensuring healthy hous
practical skills enables them to make healthi

private partnaradhiipns diessiglnsamgcrausanar mplagme i wil

i nterventions. This ensures that vulnerable g
benefit from coordinated efforts that combi ne
enhancement , del i ver eduitlhdiorug hp rtagrgemse,d pragpma
adopt and preancrtiicchee nmgu ttreicthinoonl ogi e s, thereby er
nutritional profile of housaedmalndg, diceautls.i viann i aandy
skill s among women can create new opportuniti
promote the production and sale of nutritious
economically and sdaceitalrlyy. diPreornsottiyn r emai ns

mal nutrition and nutritional insecurity at bo

comprehensive approach-bavad eéexeends Theyesdall
monitoroogdiamaticon units at both block and di :
i denti fying gaps, and providing timely support
Finally, targeted policy advoevaelyo ppendd asntd ait nepli
to reach the most vulnerable and underserved
address unique | ocal chall enges, support sust

Sustainabl e Devel chpumegretr @Goall sg eanfdezrerequal i ty.
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Abstract

Among the Dbiggest and modt rismp cretnd rutr yi 9 sued id-

I ndia is essential to solving this problem. Th
security status in | iglGtHI df t 0dentGil foypian g Humd e
under nutfradd ochi stri bution inefficiencies, and

a "serious" score in the 2024 Gl obal Hunger I n

the opgobhgms with child health and inadequat e

di scusses the evolution of public policies suc«
Chil d Devel opment Services (1 CDs&)r ahide POISHAMN
chall enges. Further mor e, It hi ghlights t he

advancement ssemxnidt inwd riintieornventi ons in reshapi
al so outlines key poHiay peomomendatbiionsf,orgu
commu-mas$ gd monitoring, -la e di rrmntabil i ingn woDtmreat e
mul ti di mensi onal approach integrating agriculf

as a globalihga8est ainnalkheiederve |l hypmeert. Goarlt i2c

not only play a vital role in ensuring nutriti
open avenues for empowering rur al wWemeMorti mgauy
Mango, Pot at o, Tur meri c, and Cucumber offer i
requiri-inmgt ¢ mdiowea iyeett esdk iplrlacti ces, making t hem
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Their cultivation fosters income generati on,

thereby contributing to gender equity and sust

KeywomBd®»f orti fi esamairotn, agCliichuatteur e, Food secur
Horticultural crops, I ndia, Nutrition securit.)
1. I ntroducti on

Over the year s, l ndi a, a country of al most 1.
agricultural growth and food production. Not v
under nutrition are stilli smajhdrkoeglr ol e85 i ma t ih
a sc@r7re Boft he GIl obal Hunger I ndex (GHIser2024)

With severe | evels of hunger caused by high r
popul ati aon sthreddler(nld8u 7%) (GHI, 2024) . Food sec
both financially and physically, and nutrition
reqguirements for an active ader heal atdgr és$ et hi
2024). The interplay between hunger, poverty,

di scour se, especially in a couadaolyomacr kaids pbay
( UNI CEF, 2024)Xri Food s8saadurniuty are foundati on
devel opment, and social stability. According t
security exists when fAall people, at adilent mes
safe and nutritious food that meets their diet
|l ife. o0 Nutrition security, an extension of thi
but also its qualbiitoy,ogn wtarli euntti | d azmtte motn,. an dnu |

t hat rates nati ons according to the degree

Undernouri shment, stunting, wasting, and deat!l
exprdesasbeout I ndia's performance on the GHI i n
serious systemic probl ems, such as poverty,

i nsufficient public health systse,msenslur iinsg nfoot
nutrition security in India is not only a mor

Uni ted Nations Sustai nabilZeer e vHulnogpemme)n.t TGo asl sc

explore Indiabds cudsemapefoadsansd mhericthiadbh elnag
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and evaluate key policies, techwehogicaltegnas\yv

mi tigate hunger in a sustainable and incl usi ve
2. Understanding the GIobal Hunger I ndex (GHI)

Food security, as defined by the Food and Agri

al | people, at all times, have physical, soci e
foodo (FAO, 2006) . Howelveeygnd hea lcmrnicee pd u fhfaisc i e
nutrition security, which focuses on bal anced
growth, devel opment, and disease prevention (I
around t hei dmosuro ff ofumma@éatsecurity: stability, u
advancement of wuniversal nutrition security i
gender inequality, regi onal i mbaltamaxres& Bmav ar
2013) . Despite efforts to connect the food,
POSHAN Abhiyaan, there are stildl | arge gaps i
i ntroduced in 2006, tme fGadill lhrighlimhhsengeaercces
I nsights into where urgent action is needed.
2.1 I ndiabés Performance on the GHI

Il ndia has shown only gradual progress in redu

125 countries, with afsemnih@ungkr2c¢aBegpkr&ci NgtE

O Under nourishment affects 13.7% of the poplt

0O Child Wasting is alarmingly high at 18. 7 %,

0 Child Stunting stands at 35. 5%.

0 Child Mortality has decreased but still <cor
These figures suggest that while India has ma
chronic under nutrition among children remain
poor maternal heal t h, I n a doeng udai teet abrrye adsi tvfeeresd it nyg
3. Nutrition Security in India
Whil e food security addresses the quantity of
adequate intake of essenti al nut rdanminctrso nultnr ilen

deficiencies amiddot sadce qguoantweemana. | oDreisep iitnet askieg n i
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achievement s, | arge segment s of t he popul at |
undernouri shed oet @a@l2BQuri shed (FAO

3.1 Malnutrition in India: The Triple Burden

Mal nutrition is a threefold burden in India:
0O Under nutrition (underweight, stunting, an-ct
O Deficits in certain micronutrients, such as:c
0O Obesity and overeating, particularly in wurt

Accordi ngbt@©@2 NFH)S:

0 35.5% of children undeageée) are stunted (| ow
0 19. 3% are wasfteerdi ghow wei ght

0 32.1% are under wei ght

0 57% of wd®@erwye@lIs) are anaemic

O Childhood obesity is on the rise in metro
These figures reflect inadequate maternal nut

dietary diversity (lI1PS & ICF, 2021).

3.2 Nutrition Challenges in Women and Chil drer
0 Maternal under nutrition increases risks of
O Early marriages and frequent pregnancies ar
O Exclusive breastfeeding for the first 6 mor
O I n rural and tribrRlclhramd,f actciefsised of podd ei

4 . Horticultur al Crops for mi tigating hunge

Sustainabl e Goal s
4. 1. MMt i oblai f er a

Economic & NutritMoonalgal mpose#&crhcemt vi tamins A

proda&maed thrives in arid regions,-rmakdngrotducdt
Nut rriiemit (|l eaves high inresi sngarmaswiAf g, €4 d d d dovna)l,
through powder, oil, tea, soap (Rockwood et al
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Nutritional & S uBsyt aimparboivliintgy nGocarlosn:ut ri ent con

soil conservation, moringa fosters ébébDt280l1Hgal t h
Womendés I nvol vemenWomed Aflvencémadtin processi
and oil s. l'ts | ow capital regueial @ememtt ealplr 0o w® <
household income and autonomy. The cultivatio

househmommas,ingcrovi des micronutrients for women
adds crop resilience (RahfRAM e @ OELt7hi.oditarm apr djee
women to process andgtmanlpotwdmor i s@appgrr@aealil mign
(FAO Ethiopia, 2024).

Womenbés Role in Cultivation & Processing

O Il n Mucherla village (Tel angana), tri bal w0
| CRI SAT support, established a moringa po\
collection, drying,0tpoawdedroirmg,ngamdrp aglaa oir
ccop to a small enterprise.

0O Wor |l dwi de, womenods moringantae@permatuirvses cag
natur al medi cine and cosmetics mar ket s.

0O Women gain skills in processing, busitness

confidence and - aesdadkrisrhd ogme Moalilngva women t o
heal th, 1 mprovbeaigndhousehol d well
4. 2. NMeemgad f(era i ndica)

Economic & Nutri:tFiromalnuimepwpMange uit i s cruci

gl odbadtnomy and sed@&wmnintoyni cf mhogod production's

however, i's mostly determined bSimegitomhal s evead
mango I s being identified as an organic waste
(phenolic compounds, carotenoids, vitamin C, &

it has attracted tea(Taradatr 2s0cli¢danntgof i conat r i b
significantly to Indiads hioghilwemd fuirt@ateite ealtPa mn c
202Mango is r i chbciar otietneemi nf iAd,erG, and anti oxi d
di et €GhaGahs; Scienc@dDn gwemnpgt i 20 2ABf) .mango has L
i mproved diet quality amongtw2athz3)) of reproduct
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Nutritional & S:Matngjion pleiell i tayn dGselesdd contain va
t hat redodestamgir al waste and promote food sust
202RHDocessing innovations | i ke solar dertyiang ,cc

2018he mango value chain supports Sustainabl e

hunger and gender equality (MDP). Sustainabilit

Womendés I nvol RPeme@assi ng

T In Mal i habad, Uttar Pradesh, Si Xty rur al
dehydration and i mproved peel i rfkgh ajetcahini que s
1T These il nnovations | ed to a ~50% i ncome [
demonstrating how womends engagement in val

Womendés Role in Cultivation & Processing

T I'n Jhar khand, tri bal WO me n devel oped prof
i ndependence and social empower ment (Ti mes

T I'n Odi shlagd weoRm@sn transi tioned from | ocal to
(Ti mes of I ndia, 2025).

T Women in Uttar Pradesh participated in man
i ncome growth and ented@pBeErnetEmpbwepr Mot | & h

cultivation also | eads to i mproved nutrit
Security, 2019) .
4. 3. Bolt anom( t)uber osum

Economic & Sust aihPoatbateo |onfpfoerrtsangwi ck yi el ds a
generating significant employment and support.i

Nutritional & SPotatwmnamsltat ve®@calts | e stapl e ri
and fiber. Biofortified varieties and inclusi
nutritional security.

Womendés I nvol vement

O I n Bihar and Meegd aRraggchuc ewo m@rngani zati ons al

i ncreased mar ket access, transparency, and
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O Women gained technical agronomic knowl edge,
to make independent choices.

0O Earnings allowed investments in home | mpr
education) .

Womendés Role in Cultivation & Marketing

O Il n Bihar, 22 womeni Fhaggersealdonpltedyzésoppor
to increasidb5%i elMfthepycadaOrdinate planting ai

successes to drive adoption.

O Il n Shopian, Kashmir, womenod6és produdseedr oup
t-mar ket vialheéudhadgrepaakhagingg fi nanci al i nde
O I n West Bengal , TechnoServe WARDA empower e
Organi zations, l earn best @rhadtpiimegs ,Rearud Dlece
13 tonnes of potatoes transparently.

4. 4. Cu(cQuncbuermi 3 sati vus

Economic & Sust a:iCuahilméd elr rdpesrataadrhaveg g et abl e, eas
protect efdi eolrd ospyesnt e ms . When enhanced with mor
gual ity i mprove under sustainabivalmuegivlege.t abh i

mor ilnegaaf extirsmmxcdd (a8 Egnubliaont t o enhance gr owth

Womendés | nwolmeemeritt en manage kitchen gardens .
cucumbers | ocally, espeoestal hputwbehi EmpMa¥L ng n

women utilize MLE treatments to increase prod:tu

Nutritional & SuRsrtaammtaibnd i dyc uGobadrs supports h
hydratingichipraaoduwuce. MLE use reduces chemica

ecfori endly cultivatriednucasgue@ldilaednp ol e sii evadlme n

cost inputs.

Womendés Role in Cultivation and Producti on

O |l momega(ea.eq.s, Nainital, Kumaun Hi mal aya),
veget abl e fprroond uncutriscemry t o sel ling.
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(@4

Experiments with moriabgsat ilneuvalfanetx tirna cgr e eMlLhE

yield and quality sustainably.

O«

Women applying MLE gain knowledge in orgar

sellimwgl bhegproduce.

(@4

Kitchen gardens supply vegetable diversity
4. 5. PCaapraiycaa )(papaya

Economic & Sust aiPmgphlyea Vmap arethgdrgcghee nni al crop,
Crich fruits sold ¢fdreevseh opredphybes sedv.arliredii &3

enhance productivity and resilience (Il HR, 20:
Wo men 6 s | n:vWolnveenmeamtt t e n manage papaya in kKitec
contributing to both income and nutrition educ
|l ed kitchen gardens and cooperatives, providir

Nutritional & SuRBRamayabcdmns ympstoiadms supports d

mi cronutrient intake. Agroforestry inclusion
crop al so -rnddielriserctl i pradcd ®duce, diversifies agrof
dedcsimarki ng in crop choice.
Womends Role in Cultivation and Production

0 Papaya is frequently grown by women in ki

pl anting, fruihtartvreisnnihrmgh.dlamd.post

O Womenodés cooperatives help in selling fresh
judcaepitalizing on hybrid varieties (e.g.,
0 Managing papaya producti on empower s WO mer

management .

O«

Earnings are reinvested into households, ir
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Table 1: Tabul ar representation of Horticultur
to theirebdaonhpmacond8lbstainabl e devel opment

HorticullWomen' s [Nutriti qEconomi qSustai na

crops i nvol ver

Moringa |[ProcessiMoringa |Val-auckdi t|Dr ought
valaueded|fi s micr-{support-gr esi st a-
product dqri ch scal e -Ilwefpur pose

vitamindenterprilseed (o]
directl )l ow entrpuri fi cd
i mpr ovi n easily
mat er nal i nto ag
chil d hag Ssystems

Mango From cu|Rich in|High prdqAgrof or ¢
t o FPO |A, b€aro|( BCR >|crop; \
dehydrat/fiber, export wast e (
sorting,antioxi qopporturnseed b
pack@&girni mprovesgto 0108(compound
| eading ([qual ity |export reduces
gai ns key flTami | Nfpr ocessi
enhancedqpopul atilAndhr a
deci-ma loir
power

Potato AdoptindPotatoedqQui ck Zero
forming|lenergy, [integratfconser vg
groups B vitamijcold ch{and

bi of ortijval ue producer
adds i mprove |[support
mi cronutli ncomes.access.
val ue.

CucumberHome cullPromotedSal es Reduced
wi t h qt o Virtigsur plus |[chemi cal
met hods |[veget abllhouseholl[foster -
veget abl earninggqfriendly
sal es
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chemical

Papaya Gar den Papaya Hi ¢¢lal ue|[Per enni g

managemgvitamin|with potbuil ds
cooperat/fi ber, gl ocal arBiodiver
sel Vi nhgnDi gesti (\Processdgsoil heg
A &PE€rernenzymes. mar ket s.

I ncome

Bi odi ver

perenni g

systems

INVOLVEMENT OF WOMEN
IN HORTICULTURAL CROPS

%W @ § O

MORINGA SUGARCANE POTATO CUCUMBER PAPAYA

J

Women’s involvement in:

~

e sowing seeds and planting
e maintaining and harvesting
e managing pest and disease Y}

4

Can aid the growth of
women in:

e nutritionally
e economically
e sustainably

4

Can aid the growth of women in:
e nutritionally
e economicallv

_J

=

Fig.1. Flowchart showcasing involvement of wo]
producti ongnd udrtawtah i on
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5. Key Chall enges Hindering Food & Nutrition ¢

Despite various interventions, India continues
and nutrition security. Threargicrhq@alflreommesc am @mil
and systemic inefficiemnecieeltF2O@23y;l -6NFHD2anhd cl

5.1 Poverty and Economic I nequality

Hunger is still primarily caused by poverty.
(2022), are below the global poverty Il evel. Th
and rely heawinlsye dmupgecetutdstiieebbdonomi ¢ i nequalit

nutri tduvrnbagapmi ddl e cl asses have access to f

mar ginalized communities struggle with basic s
5.2 Climate Change and Environment al Stress

Il ndia is highly vulnerable to climate variabil
rai ns, and heat waves negatively impact agric
suggest that by 2050, cbs maheatR@g e((dWob ¥ Idé Brae
2021) . -i @ldiumetde mi gr ati on, water scarcity, an
ecologically fragile areas | i ke Bundel khand ar

5. 3 -HPoorsmMest Losses and Food Wastage

I ndia THO%eo9f 30ruits -maardv eeetged mdbltedc ipmadsdequat e

and mar ket infrastructure (NITI Aayog, 2021).
and economic |l osses forobdrmasse, Spmuttanéautsl
supermar kets, further adds to the problem of r
5.4 Gender Inequality and Soci al Exclusi on

Women and girls are disproportionately affecte
in I ndian househol ds. Cul tur al nor ms, gender e
i ncome sources hinder womenoGF,nuaCadl)i.ondMar il
communities such as Scheduled Tribes, Schedu

exclusion, |l eading to persistent nutritional (
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5.5 Weak | mplementation and Leakages in Scheme

Al t hough policies | i ke NFSA, PDS, I CDS, and PCcC
inefficiencies reduce their effectiveness. E X
and undertrained Anganwadi( MOWCAK&PD,r mai3n .ser i

5.6 Lack of Dietary Diversity and Cul tur al Foc

Mo st | ndi an -oda rettrsi car(ee scpeerceiaall |y rice and whea:
veget abl es, and ani mal proteins. Lack of diet

access further | imit t het 2all@@fHi on of bal anced
6. Government Policies and Programs for Hunger

I n order to combat hunger and madntuamralt i ®nhr, atl
i ncludes soci al progr ams, targeted subsidie
advancements. All foavaipl &bialtistly,fs adtocoafsass,@aaqudr is!
intended to be addreeseddl3d/) .these measures (F£

6.1 The 2013 National Food Security Act (NFSA)

Nearly 75% of rural and 50% of wurban resident
thanks to this historic | aw. | mportant <cl ause
0O Each person receives 5 kg of wheatkggr.ai n pe

0O Targeted Public Distribution System (TPDS)
O Nutritional assistance provided by Anganw:
mot hers, and chil dren

>

0 Mechani sms for addressing grievances
NFSA's reach is revolutionary, yet it also f a

di version, and identification probl ems.
6. 2 Pradhan Mantri Gari b Kalyan Anna Yojana (F

Over 800 mell goh|l BFfAopl e receive free food gr
PMGKAY, which was started9 imanmdcemiom.se ErmomhAkep
December 2022, it operated iecsevefahusgagebr c

|l ockdown (PI B, 2022).
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6. 3 -Dviyd Me al Scheme (now PM POSHAN)

This scheme offers nutritioukl4c oycckaeeds mena lgso vtea
aided schools. The revised PM POSHAN scheme ir

O Diversified menus with |l ocal grains and Vvec
O Fortified rice rollout
O Tithi Bhojan (community participation)

't i mproves child nutrition, school attendance

6.4 I ntegrated Child Devel opment Services (1 CI

Since 1975, | CDS has been India's flagship ear
O Suppl ement al di et
O Health examinations
0O Referral services eamdhoiommumiszatuicom®d®n t hat
i's administered through Anganwadi Centres,

expectant and nursing mothers (MoWCD, 2023)
6. 5 POSHAN Abhiyaan (National Nutrition Missioc

Launched in 2018, POSHAN Abhiyaan integrates

anaemivandearnndu s r ngi anl i fecycle approach. 1t emp
0O Red#dli me monitoring through the JAN Andol an 1
0O Focus on the First 1000 Days
0 Commushevel awareness and behavioral change
6.6 Food Fortification Initiatives

Il ndia has scaled up food fortification througt

Fortified rice under PDS, MD M, and | CDS

l odi zed sal t, fortified wheat fl our , and ec

O«

O«

These are promoted by the Food Fortification
hi dden hunger (FSSAI, 2023).
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7. Conclusion and Recommendations for the Way

Largeal e food security and nutrition initiatiywv
but ongoing regional and socioeconomic inequa
i ntegrated strategy. Temehsaen cet rl antda pi' s o wggle satni
and raise its Global Hunger I ndex (GHI) score

previousl mckica'isonasf forts to eradicate malnutri

junctureg.agBygl eswi ence, i mproving governance, ¢
I ndia can substantially improve its GHI rank a
A meslttaikehol der , i nclusi ve, and esvusntgai ShaGd | 2: a:

Hunger by 2030.

7.1 Strengthening Nutritional Outcomes

Mai nstreasnemittrii ve oamgri culture: Pr onroitceh csrtoapp Ide
(e. g., mill ets, pul ses, biofortified crops) t
(FAO, 202p) biscalrei fieghcppopi vareepartsnehsloiups
campaigns to increase adoption among small hol
rice, sal t, and edible oil i n more states uno
t hrough rteogruilnagr (nFoOShnSAI , 2023) .

7.2 Targeted Policy Reforms and Governance

Shi ft f r-oenn tcralcort entnmuitec i pobnci es by integrat

education efforts under convergent platforms
data systems at t htei e ctarl ad kv deefo nhmbwmddegredongat
dashboards | i ke the POSHAN Trackebagd&d Tiho Aiaty og
of services at Anganwadi centres, mi dday meal
i nefficiencies (World Bank, 2022).

7.3 Enhancing Agricul tur al Resilience and CIlir

Promotesmarimaae@eri cul ture ( GSA)I cwietnht epnrpahcatsiicse so
management , and resi-NIi@GRA, c20023 )v.ardterte negst h(el nC Afl
advisories, insurance ( PMFIBrier akinldi tcy etda ts lsauqk
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floods, and market volatility (MoA&FW, 2023).
to mini-maeeepbstosses and ensure food avail abi

7.4 Empowering Communities and Women

l nvol ve wo-mehp igrowedd (SHGs), kitchen garden
acknowl edge and reinforce their i mportant r ol
households (UNICEF, 2022). uTnod eernmdu ttehdat aiaotriee rt geee
girls, expectant mothers, and nursing mothers
7.5 Encouraging Technol ogical and Soci al | nnov

Support Agri Tech startups and digital platfornmn

nutrition advisories t o smal | and mar gi nal
i nnovations, such asbaoendnumu tt ryd ,tkiiancdh gpnasrg tr ianahi | pla
pl anning, especially in tribal and aspirations:e
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Abstract

gardening households dWeawsebétrtwuert saanes ¥ e

hose high in iron and Vitamins A and C. H

: at a time when humansatwed et hheu nsteecerdss aonfd
S near their camp sites, either on pur pos
sing challenge worl dwi de, affecting both

|l ation grpmwitdes . ,rilsimgtddoldand resources,

has bec®sme sauspbawi nabl e approach to deal w
l ability of secur e, di ver se, and healthy
tops, or small pl ots near househol ds, ena
ti mes small |l i vestock or fish. Beyond sup
ri buting to i mproved emiaclrlo ndutertiaernyt qcuocan si unyp
ening reduces pdegdrmndendc e oomd, mamkvetr i ng h ol

ncing resilience against economic shocks.
ss prodwcewomempoawedr imnnder privileged c¢ommu
takers of these gardens. Despite these be
s, water scarcity, lack of technicalealkdnowl
tion of home gardening. Poli-bgmaleosgaerkta
a cruci al role in supporting househol ds

rams to maxi mize thacpaosenohiahomé ghrdepr
i stence activity but a multidi mensional

ition, reduces poverty, and fosters sustai
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gardening initiatives, particularly in wvulner

nutrition and food security in communities anc
KeywoFdsd insecurity, Home Gardening, Nutritio
Il ntroducti on

A key reaction tactic during the epidemic was

fruits, vegetabl es, and herbs in ¢teifdyecploks a
environmentally friendly waght 6 oiodcr ¢dlasne gac €:s
enhances nutritional security by allowing far
vitamins, mi neral setam@1d)y ot Acosr diGag henaempir

gardening housebebkdstbawmeosentie¢ni ast and veget :

that are rich in vitamins A and C and iron et
mal nouri shment, particularly i n vul nerabl e p
(Wankewb 2022) . Specifically, evidence suggest
| owering vitamin A deficiency which is a c¢rit

home gardening makes householpds omasr ea nrde spirliiceent
by |l owering reliandeprobmblemssitdhatf oved es panrdeésu
COVIID® | ockdownset( TZ@OR2iSmonulrher ough direct and i
gardeners expandhdrme dmddprsaudwpde fiinnanci al ar

Through direct and indirect channels, home gar
and produce financial and nutritional advant ag
ad, riemsi ngl vy, i nexpensive processed snack mea
mar ket pl aces, many of the fruits and vegetabl .

high i n micronuvuettr 2193 . ( Rasmohannot being the

nutrition, home gardens' significant speci es
household diets. (Kumar & Nair, 2004). For 1ins
mi ddl-hei | | regi onns2 1lh aadn db e5tOwecei f f erent estpe®d0E63 . per
Home gardens may have their roots in the prehi

gat herers disseminated the seeds of valwuabl e
by accident (Hutterer, DPB8%J) |l i Acecantdiirreg stuao VERIyQ

hi storic gardens may date back to the sevent |
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templ es, homes of the aristocracy, and ordinart

documented from the third millennium BC in wr
affixed to palaces, templ easr,y hpdemesredf ngheoaAh
al. (1980), home garden revenue was 25.5% of t
t hpea c eokrl ilkean season. It then fell to 6.4% of t

Origin of word AGardeningo

1. GermanThediblseepest roots are in Germanic |
AGardo and Ol d Englig sl do@Ermedcd® bot h meant

2. 0Ol d NorTthre EmgrdfGahdewaomed f rom t he Ol d North F
Old French nJardino, which also referred to ar

Advantages of Home Garden

ource of Prote
Vitamins and
Micronutrients

Home Environmental 3

Ecosystem °

Services ".‘i G ard ens Egéjlglgi;i)éal

Moderateing

microclimate | Production
Health and / and U rban \SYStems

ich Biodiversity

cuture 4 Agriculture

A

Economic
benefits

Job Oppurtunities §

More Disposable §i
Income 4

Fi gAdvant ages of Home Gardens and Ur ba

1. The soci al advantages of home gardening

T I'n both urban and rur al areas, home gardens

of fresh plant food sources.
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1 By i mproving the availability, accessibility
make a major positive soci al contribution |
household | evel

T On a regul ar basis, agricultural produce fro
nutritional i nt ake.

T Home gar demrnsosdf faecrc elsrsiwctho frowtdmsicemte H ows e hol «
cannot affordbeseenproeuansmad fulfill their

T According to Marsh (1998), home gardens offe
endeavor s.

T I'n addition to growing plants, i ntegrating |
strengthens families' nutriti-oaiase@dsamwiemdl aas
mil k, eggs, and meat.

T Some home gardens go beyond plants, people g
ponds stocked with freshwater fish to their
and other nutrients.

2. Enhancement of Health with Home Gardening

Nearly 80 percent of people in developing cou

overall health and treat a range of diseases

these plants at home for this purpose.

T Ilnadequate consumption of essenti al macr o
negative health i mpacts i n humans.

T Vitamin A deficiency is a dgingminfei,wlaitct homesamh t
|l ead to severe health issues, particul arly
(WHO 2009) .

M Over 7 million mothers in Africa and Asi a s
foB8B%W of child fatali({Wests amHilieDh|fn&@®0@8ear s

T The producti bomes$t ¢ adhchis@eieniaztsitvad | i shed i n
where this iIssue is acute in order to prom
dietary qualitryowbryd ennappliynwgofa fyrewmirt s and ve

f During pregnancy, an iron (d®etfoleti 2@0W0A) ses mc

Food and Nutrition Security to Mitigat obal Hur



4Th

Furthermore, estimat iHdng di mdi datee wohrd td ' asr @t
nations with significantetl 20@T,)s. of zinc def
Therefore, this micronutrient shortage mig
di seases and the I ikelihood of dying from
di ar(rBnleaac k2a0l 0.8,) .

Home gardening projects are designed and c
addressing health problems brought on by ht
recogni ze and optimize the many health bene

The BRdoumandg éedo me Gar deni ng

Home gardens have more financial advantages
as wel |l as survival, parti cul(aTrrieyn h2a@ 6.3 h o u s
L aueta 2a0l1.2,) .

Folrolwevellcome families with restricted avai
effectiveness and reduced investment requir
Home gardens that incorporate |ivestock proc

as those that grow field crops.

l nnovative technol ogies have been employed

where there is a shortage of | and.
Additionall vy, home gardens with animals re
source of income and assets.

e advantages of home gardening for the envi

Significant ecological and environmental ac

They serve as the main organization that ¢

met hods for producing food while preserving
A diverse range of plant and ani mal speci es
As a result, they provide intriguing e xa
concentrated on assessing t he actual or

devel opment and the (Kehl gernilaza@® 1,)o.cal econor

Home gardens can help cons(elrewvea al,arnd 5and Sroe
1987) .
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6 . Enha
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a re

Food and

tional advantages of honey bee attractdi

cycle of nutrients is another ecol ogi ca
X Kumar and Nat r2a0l1200)0.4 ; Seneviratne

e Iis a symbiotic |link between plants ar
rder to reduce the need for artificial
ni manld fasmeé dnal dung i s mixed into compos

ening at home to elevate women's status:c

n are essential to the production of fo
e Iis slightly wundervalued.
ough their participation in home garde

entions, they al so -Blcaedtv I Y6, )participat e
ens were cruci al in raising the wealth

ct on food consumption or nutrition.

w women rely on selling garden goods as
ugh home gardeni ng, WO me n have gai ned
ni qiaerse ctrheaats ed t heir ability to manage
eep the garden in good condition and as

ssenti al

n manage the home-vandedarient hervaefrdred y
i rement s.

can more readily and affordably provic
he i ndustri @lt Za0i23)ess (Krishnaveni

gar dens hcawlet wrreelataenrd sroecliiogi ous signi f
provide a good way for them to contr
acter.

ncement of foold9 stehmuoudgly Wame nga CdO&n iDn g

et al . (2020-)1J9cpandemhathasei COVE dsed

sult of the food supply chain being in
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Ch a

obstacles that,ahdmcauaedeas Boaofmods i ncr e:

| ack of wor ker s .

Therefore, it is essenti al to i mplement mo
and support regional food producti on.
One of the most <cruci al strategies may be

communities through home gardening.

Throughout an@€oOVid®o wtwh mega kt,hehome gardening
i mprove food and nutritional security whil
services (e.g., microclimate, plant biodi ve

tures of Home Gar den

ording to Michelle and Hanstad (2004), home

A home garden is situated close to the home
It as a wide variety of plants.

lts production serves as a supplement to tbh
its primary source.

It takes up small amounts of sp (Brownrigg,
It is a system for producing products that
extent (Marsh, 1998).

|l 1l enges of Home Garden

One of the biggest obstacles is access to |
space.
The size of gardens is | imited in rural are
gr owt h.
Further more, a | ot of-guyalridteyneirspudtas kl ilalce es

the techhowatefuomiowed to maxi mize yields.
Gardening is made more difficult by «cl i mat

-

rainfall and rising temperatures (Nwankwo,
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Food Security

Food security is achieved when everyone, ever )
whol esome food that satisfies their dietary r
(Worl d Food Summit, 1996) .

Di menoiforr®od Security
These di mensions are generally accepted and su

1. Avail aGbonsitytent and sufficient supply of f

2. AccéBsople must possess both financial and

3.Uti |l iizRRaaado nmu st be safely and effectively
nutrition, water, and sanitation.

4 .St abiAdcdess to food must be reliable over

fluctuati ons.

@ Sggl?filty @

Fi3gDi mensions of Food Security

l ndia remains extremely concer ned -ladbrogue s tf ogpula rs
o f undernouri shed people in the woerlcha@hesto
producer of fMoacd ohBduri ea®230)x.an be found in ab
grown in kitchen gdarmdcene, hpaBtethot st hg | ar hewe
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rur al areas and the invol vement of farm f a
h easier (Landauer & Brazil,1990).

e of Extension Services

encour age sustainabl e gardening technique
agement, training and extensi on Asgerrivciucletsu rna
ension ensudesvehatit mpnowémdges reach the i
duction by acting as a |ink between far min
reases in yield framr amprniaggweinmewnrte , asnidsltneir rkaek
which rely on esbhrei aeicesstepsitonesnsmuviecd
grams increase food sdrciuwvan yf adbrymign-gva tnege & tair g
agement competsenacitesa,gramdldluirmdt @gractices

ovative ways to do home gardening

.Sustainabl e Thandsecapinngand planning of out

ecol ogical , environmental, soci al , and ec
sustainabl eWaltenmndscamps enrgvati on, hal ting SOi
minimizing air, soil, and water pollution,

of these environment al |Re hfamia@2@®I3y) arheasur es

.Smar t SoirA Senbom®i stur e sensor measur es [

present i n theet 2080BY ( Wokechahlg this sensor
moi sture content of the soil may be ascert :
a ratio. The difference in sensitivity is
water therée,i shengtbatseo the conductivity,

Al & Smart Li ghSmanrgt fiomrd dGaro wg ahr eésepreicnt g usny sLtEeC

l i ght s -lainglhtgrtoewchnol ogy opti mAtecvient smar k
Chel sea F/lwowen nh aw siAdn di salgpoodoseing ecicse d ,i r r i g é
and | aser imaging to help manage environme
2025)

Al & Bi osens:®Bi olseinsgnmr &t ieanbedded iine dheiall tdar

for i ndi vi dual pl ant s, feedingd for bdcgkeas
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nitoring or early detecti on,Fuwrhtihcenr moirlel,
senti al f or -ciadilesn tnigf ybiancgt edii asg asdeet ecti ng
rtilizers, detecting food adulteration,

ns, and detecting seotm2®Il2.2,).i cit additives
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pl ann

Food

tering schedules based on sopdcimoiicstmuaeds
ten include remote control features via

en you're away (Orbit, 2025).

its of I nnovative Home Gardening

ficiency & ASiuotmaitn aalgi Iwiattye:;ri ng and car e

me, and reduces stress for the gardener.
tDar i ven GaReddeinmengmoni toring helps tailor
eds.

cessibhbesettyechnol ogi es make gardening eas
ose with physical l i mi tations.
ttReemdy Dfelenpanced features bring predict

apt to changing weather and environment al

rt indoor gardening setup based on market
cording to type: Wall and fl oor garden.
cording to Technol ogy: Smaat erpiersg armodt

chnol ogi es.

cordi mgetto Rersd denti al and Commerci al
ment s:

cording to floor garden: vertical and Cor
cording to wall garden: Vertical and p o

mpany, 2025)

| nskFeocoudr iitrysecurity is a complicated i ssu
i cal , and economic issues that have an

sibility, and use of food (Bat hhigeltd,e 2
inabl e Development Goals (SDGs), which i

ed (FAO, chORd8)yen, expectant mothers and n
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categories is essential for t heitr2dadlaqy)n.i tT hveer eafr

as
nut
i ns
as
|t
i nc

Gov

1.

h o

N u

Food

me gardens provide a range of herbs, fru
ent s, having access to home gar &#ewdprod
urity, which includes both the financi al
t having regular, adequate access to enol
nhbeobhrbvywga shortage of resources and has
ding stunting, wasting, hunger, and mal nt
nment | andith@dOmwbeast Food I nsecurity

tional Nutrition Mission (NNM)/Poshan AbF
troduced by the Indian government in 201E¢
enage girls, expectant and nursing mother
courages the establishment of "Poshan Va:
d Anganwadi <centers.

creases community involvement and health
creases community involvement and health
shan Maah (Nutrition Mont h)

shan Abhiyan is celebrated in the month
omotion of kitchen gardens and home gar de

courages families and chhemmsueni gaedermniongern
rough campaigns, demonstrations, and trai
di an Counci l of Agricul tur al Research (1C
courages agriculture that i's attentive t
partments.

smpeci fic advice

trient management that iIs integrated.
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! Bi-foar mi ng and organic agricultural methods.
! Creates garden model s tailoredimatiimcdizwineds:

4 Krishi Vigyan Kendras (KVKs)

T Serve as I CAR's grassroots extension syster
T Give home gardeners seeds, planting suppl i e
T Showcase models of nutrition gardens in bot

T Encourage the use of compawitngngmetbhodse.rtil.i
5.NGOs and Civil Society organizations

! MSSRF (M. S. Swaminathan Research Foundati or
9T Devel oped the diiverntsenofderd ms s dihicdbveouagrtcah

T Uses communal and family gardens to promo

empower ment of women far mer s.

f Focuses on combining women's empower ment ,
! Uses kitchen gardens to |l essen hidden hunge
Conclusi on

A tributary to the diversity and preservation

are cruci al in |l owering vulnerability, ensur i |
empl oyment prospects, tanadnslocpradtdeconidomni ohise f
home gardens in the areas o f food avail abi |l |

mar ket able product creati on, ahlde gfeomacers paplty
has been Q@¥KI kRyitdeeni c, whi ch has made undern

wor se worl dwide, but particularly in developir
t wo methods of producing food in cifinesandhéaduidt
resilient food systems. Using compost and oth
ur ban soils is crucial for increasing human he

guaranteeing safety.
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Abstract

The -mildl regions o f Il ndi a, particularly Ut
agriculTtheer emaj ocomgtsambhelr Aaandhol di ngs, I i m
mar ket access. This study explores intervent
for hildl farming communities through 1 mprov
vegetable varoeéessesng,pramdryyremoting col | ec
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gains aendonsoontiico resilience. The esdeamrdblisd me
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addition. Case studies from selecspaciviiild a
interyenhidnhversifying income sources, e mp oV
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mechani sms as a pathway for i ncl-tuisliilvoensagnd r e

Keywords: Collective marketing, Livelihood enhancement, Midl regions, Rural
entrepreneurship and Vegetable cultivation.

Introduction

Agriculture remains t he pr thithregiops, Sudhasdalosemo od s
Uttarakhand, where over 75% of the population depends on farming activities €iagh

2018). However, the sector is predominantly characterized by small and marginal holdings,
subsistencéevel production, and limited irrigation facilities. Enhancing livelihood opportunity
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in such contexts refers to creating diversified and sustainable ingensgating avenues for
rural households through improved agricultural productivity, value addition, and access to
remunerative markets (FAO, 2014l et. al., 202). The farming community encompasses all
households engaged in crop cultivation, horticulture, livestock rearing, and allied activities,
often under resoureeonstrained conditions. Market linkages are the institutional,
infrastructural, and informationatonnections that enbb producers to sell their goods
efficiently, obtain fair prices, and integrate into value chains (Biehal., 2005). The mid

hill regions are agrecological zones typically located between 1,000 and 2,000 meters above
sea level, with specific climatic and topographical constraints but also potential ferahigh

agriculture, horticulture, and niche products.

In the midhills, livelihood enhancement depends heavily on the ability of farming
communities to access reliable and profitable markets. Without functional market linkages,

even increased production fails to translate into improved incomes due tapest losses,
exploitative intermediaries, and price volatility. Strengthening these linkhgmsgh Farmer

Producer Organizations (FPOSs), cooperatives,-é@dbled platforms, and direct marketing

can bridge the gap between small producers andvalyle markets, ensuring better bargaining

power, reduced transaction costs, and greater income stability. For instance, successful
interventions in Uttarakhandds fAHoney Vil act
that collective marketing and value additican double or even triple farm incomes (Sharma

et al., 2022). The significance of this topic is heightened in the present context of climate
change, rural distress, and market volatility. Mitl farmers face additional challenges such

as male outnigraion, feminization of agriculture, and declining productivity due to labour
shortages and land degradation (Gandhi & Jain, 2011). In such conditions,-onsmkestd
interventions not only enhance incomes but a
economic empowerment, and local enterprise development. Furthermore, aligning production

with market demand through retahe market intelligence can reduce wastage, increase
competitiveness, and strengthen rural economies. Given the potential for mgihealue

products from miehill regionssuch as organic vegetables, honey, and specialty mushrooms

there is an urgent need to develop robust market linkages as a pathway to inclusive and resilient

livelihood enhancement.
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O High participatvegebbdabwemenl tivation and
crops, due to their greater involvement i
and |ivestock care.

U Mal e-mogt entaison eft women responsible for m
their workload and responsibilities.

0 Labour shordteagdsdhe mai ntenance of terraces
based soil fertility practices.

U Declining yakrdddormmantl aamrde becoming mor e
mai ntenance of productive resources.

0 Need for t1tatetwventihen deterioration of pr

farm | abour productivity, and make far min

Market -led Challenges Faced by Hill Farmers

1. Lack of market access:Farmers in hilly regions, such as Himachal Pradesh and
Uttarakhand, often suffer from poor market access due to remoteness, lack of reliable
transportation, and insufficient market infrastructure. This leads to farmers relying heavily on
intermediaries, wich diminishes their profit margins. The absence of modern market yards,
cold storage facilities, and timely transportation often forces quick sales at low prices.
Furthermore, most farmers lack access to updated market information, which limits thgir abil

to negotiate better prices or choose profitable crops for cultivéiothermore, most farmers

lack access to updated market informati®hukla et al. (2024) reported that markedated
information ranks as the third most important requirement for enhancing the livelihood security

of farmers.

2. Conventional Markets: The traditional supply chains are dominated by several
intermediaries (traders, agents, wholesalers), and this complexity erodes farmer earnings.
There is an urgent need for innovative institutional arrangements, like direct marketing models,
cooperative acieties, and technologgnabled platforms that connect farmers to consumers
more efficiently. This results in reduced profits and income instability for hill farmers (Kumar

et al.,2025).

3. PostHarvest Losses and Low Value Addition Harvesting and handling losses are
significant in hill farming due to reliance on manual methods and lack of storage or processing

facilities. Postharvest losses for crops like wheat and potatoes can reach UBQé65

Food and Nutrition Security to Mitigat obal H



depending on the crop and stage of handling. The lack of value addition facilities means farmers

must sell raw produce at low prices, further impacting income of farmers.

4. Impact of Out-Migration : The migration of men from hilly regions to urban centres for
work has led to women assuming greater farm responsibility. However, this shift has resulted
in a shortage of labour needed to maintain terraces, irrigation systems, livestock, and soil
fertility . Consequently, there is insufficient manpower for agricultural tasks.

5. GenderSpecific Constraints Role of women in farming still face restricted access to land,
credit, training, and decisiemaking. Women are heavily involved in vegetable cultivation and
dairying in hilly areas, participating in activities like planting, weeding, harvesting, manure
application, and animal care. Their participation surpasses that of men, particularly since male
outmigration for employment opportunities has left women managing farms alone
(Shahidullaret al.,2023).

By considering the abové&nmankéenhigngi veds hoaidn

t he far mi ntghrcoungnhunmatryk ethill il sk ages oins 0 Miwd s

foll owing objectives:

Objectives

1. To increase the adoption of improved varieties of vegetables by farmers in the project
area.

2. To impart primary processing skills to farmers and facilitate marketing of vegetables
and fruits through formation of FIGs.

3. To encourage dairy and poultry in the study area by imparting skills and supply of

critical inputs.

Coverage area

Present study was conducted in Nanital District of Uttarakhand state. Three villages
were randomly selected from Bhimtal block of Nanital District. The selection procedure of

respondents had shown belig. 1):

Food and Nutrition Security to Mitigat obal
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Fig. 1: Coverage areaof Study
Methodology

U The farmers predominantly engaged in vegetable cultivation were provided seeds and
seedlings of improved varieties developed for the hills of Uttarakhand by GBPUAT,
VPKAS and local varieties that give good yield.

0 Demonstrations were al so s-+otfarmepnteractionsh e f a
were arranged to encourage adoption.

U Pheromone traps and bagents were provided to the farmers and trainings were
conducted during crop seasons to impart-foknowledge.

U Washing tank, grader and Zero Energy Cool Chamber (ZECC) were installed in three
vill agers for washing grading and storing
Group was formed to leverage the advantages of bulk marketing.

U One Feed Block Machine and t€haraCutters were used to improve animal feeding
practices in the study area. Backyard Poultry Cages were given to families primarily
engaged in keeping birds for supplementary income to encourage poultry.

U Drudgery Reduction Kit were supplied to women dairy farmers to reduce work stress.
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Agro-eco System Analysis of MieHill region

The midhill regions of Uttarakhand, characterized by their unique-agotogical conditions,
present both challenges and opportunities for rural farmers seeking sustainable livelihoods.
Traditionally grown crops like wheat, barley, mustard, lentil, réce] pea. However, studies
reveal a clear advantage in shifting to vegetable cultivation particularly cabbage, tomato,
capsicum, and potato. Among various crops, cabbage being the mostitabosive but also
generates significantly higher monetary reti Cabbage, in particular, has the highest output
input ratio among all vegetables. This makes vegetable farming more profitable and
ecologically viable than conventional cereal or pulse production. The aiieasive nature

of vegetables also create®re local employment opportunities, which is essential in areas

with small landholdings and limited mechanization.

Maximizing these benefits depends on establishing strong market linkages to ensure fair

pricing, reduce podt ar vest | osses, and enhance far mer

approaches through Farmer Producer Organizations (FPOs), cooperatives, archaialue
development projects such as the Integrated Livelihood Support Project (ILSP) have proven
effective in improving market access, infrastructure, and incomes. This combined approach of
promoting highvalue vegetable production and strengthening mas&enhectivity offers a
sustainable pathway for livelihood enhancement, income security, andesociomic

resilience for farming communities in the rhdl regions.
Villages under Farmer FIRST Project (FFP) and adopted interventions

The fable 1 presents an overview of three villages under the Farmer FIRST Project (FFP), each
designated as a model for specific livelihood interventions suited to local resources and
capacities. The initiatives focus on poultry rearing, beekeeping, and ietdgregetable
mushroom cultivation, leading to substantial income gains for participating farm families.
These locatiorspecific interventions demonstrate the potential of targeted enterprise
development, appropriate technology adoption, and valudtiaddn enhancing rural

livelihoods in hill regions.
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Table 1. Villages under Farmer FIRST Project
u A village of hill women
1. SydITihlehe u Al |l mar gi nal women farm
Poultry Vil U Backyard poultry interyv
U Upt o -ftohlrdeei ncrease i n inrH
U More than 2000 bee boxe
2. Iddlei Hon U Il ncome increased triple
Village) data. , . .
U Honey processing Unit |
U Wax plate making machin
U Horticultures modul es i
- DoGha ve U Pol y tunnmuellcsh,irpgoliyntriodL
wrd Nme - U Mushroom bags were di st
U Il ncome increased doubl e
benchmark dat a.
Table 2. Interventions under different modul
S.IModul e I nterventions
1. |Horticul tu f Il mproved vegetable va
T Quality plant materi a
T Podtwnnel establishmen
2. |Livestock 1 Backyard poultry
T Distribution of goats
T Feed and fodder suppl
T Veterinary assistance
3. |Honey/ Bee T Honey production
enterprise T Wax plate production.
4. ([Mushroom C T Raw materi al di stri bu
enterprise cultivation.
T Capacity Building for
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Interventions under different modules for enhancing livelihoods of Hill farmers

Table 2 outlines the key livelihood enhancement modules implemented for hill farmers,

encompassing horticulture, livestock, beekeeping, and mushroom cultivation. Each module

integrates targeted interventions aimed at improving productivity, promotingsifivation,

and adding value to farm outputs. Collectively, these initiatives address both income generation

and resource optimization, offering a holistic approach to strengthening the economic

resilience of farming households in hill regions.

Enhancing Farmeri Scientist Interface

U Participatory identification of production technologies and value addition techniques.

U Joint technology dissemination activities in the form of workshops/ training programs

in which successful vegetable cultivators will also act as resource persons.

0 Visit by

for dissemination

the scientists to far mer sbo

to other farmers.

U Constitution of joint monitoring team.

Case studies under different modules

A. Horticulture Module

fiel

Table 3. Case 1. Vegetables (Bottle Gourd, Cucumber, Tomato, Onion, Pea, Brinjal &

French Bean)

1. Name of Technology

Pant Lauki4, Pant Sankar Kheedg Pant Tomat3, VL Piaz3,
Vivek Matarll, Pant Sabzi Matar Pant Brinjal4, V L Bean2,
Pant BearP.

2.  Micro iFarmingMid hill region
Situation
3. Problem The bench mark survey revealed that almost 80% of the farm

the study area plant local varieties which give low yield.
farmers are either not aware of the improved varieties deve
specifically for the mid hills of Uttarakhand by various resk
institutions or the actual adoption of these improved variet
very low. The seeds and seedlings are often procured from th

market or middlemen through reciprocal arrangement by
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farmers. Quality of these seeds is often poor or adulterated, b

of which they get low output.

4. Potential Solutions

The farmers can be supplied seeds and seedlings of imj
vegetable varieties suitable for the region at subsidized rate.

5. Nature of Interventior

Seeds and seedlings of Pant LadikPant Sankar Kheefg Pan
Tomate3, VL Piaz3, Vivek Matarll, Pant Sabzi Matar Pan
Brinjal-4, V L Bean2, Pant Beai2.

6. Source of Technolog

G B Pant University of Agriculture and Technology, Pantnaga
Vivekananda Parvatiya Krishi Anusandhan Sansthan, Almor:

7. Expected Out put

Lowering of input cost, use of genuine improved/ suitable var

and increase in yield.

8. Area

Three villages

9. No. of Farm Families

400 farm families

10. Critical Inputs

Seeds and seedlings of
(i) Pant Lauki4
(i)  Pant Sankar Kheerh
(i)  Pant Tomate3
(iv) VL Piaz3
(v) Vivek Matarll
(vi)  Pant Sabzi Matab
vii)  Pant Brinjal4
vii) VL Bean2
(ix) Pant BearR.

11. Cost of ead

intervention

Rs 100/ / farmer/ year

Table 4.Case 2. Vegeta

bles and cereals

1. Name of Technology

Bio-control measures

2. Microl Farming

Situation

Mid hill region
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3. Problem

Pests and disease were listed among the top three imj
constraints to agricultural productivity in the study area. Pest
diseases not only lead to loss of crop but also increase in inp
due to repeated sowing. Pest and disease control ihiltheof
Uttarakhand is limited due to two reasons. Firstly, du
undulating terrain and frequent rains, it is not advisable tc
chemical measures as they will contaminate the doWrareas
especially the water bodies. Secondly, poor infrastracad lac
of agriinput outlets results in neavailability of control measure
Often the farmers end up buying spurious chemicals which hg

effect leading to substantial loss.

4. Potential Solutions

Given the fragile nature of the ecosystem in the hilly regiot
Uttarakhand and the environmental consequences of chq
control measures, the farmers can usecbiatrol measures in t
form of pheromone traps and kagents to control pests g
diseaes. Inthe long run, use of lontrol measures will also he
in marketing the produce of the state as organic produce, th

fetching higher price to the farmers.

5. Nature of Interventior

()  Pheromone traps

(ii)

Bio-agents

6. Source of Technolog]

G B Pant University of Agriculture and Technology, Pantnagsa

7. Expected Out put

Increase in yield.

8. Area

Three villages

9. No. of Farm Families

400 farm families

10. Critical Inputs

(i) Pheromone traps

(ii)

Bio-agents

11.

intervention

Cost of eac

() Pheromone trapgsRs 500/
(ii)

Bio-agents Rs 300/year/farmer
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Table 5. Case 3. Fruits (Pear & Strawberry) and Vegetables (Cabbage, Cucurbits,
Tomato, Okra, Onion, Potato, Pea & Radish)

1. Name of Technology| Post Harvest Management

2. Micro iFarming Mid hill region

Situation

3. Problem Almost all households in the area grow fruits and vegetableg
household consumption and supplementary income. Durin
peak season, there is a glut in production. The farmers s¢
entire stock in one slot at a low price to get rid of the stocls

leads to very poor economic returns.

4. Potential Solutions |Primary value addition in the form of washing and grading
fruits and vegetable will yield better prices. Returns can als

enhanced if an appropriate storage facility is available.

5. Nature of Interventiof Washing, Grading and Storage of Fruits and Vegetables

6. Source of Technolog| Commercial Firms

7. Expected Out put Better prices due to grading and sequential release of produ

the market.

8. Area Three villages

9. No. of Farm Families 475 farm families

10. Critical Inputs (i) S.S Washing Tani3

(i)  Graders 3

(i) Zero Energy Cool Chambef

11. Cost of eac| () S.SWashing TankRs 1,50,000/
intervention (i)  Graders Rs 1,50,000/

(i) Zero Energy Cool ChambeérRs 1,50,0006/

B. Livestock Module

Table 6.Case 1. Buffalo and cow

1. Name of Technolog|Feed Block Machine

2. Problem Very few farmers give wheat straw, salt and mineral mixture to
cattle. Under feeding often results in late maturity, high mort

poor lifetime performance, and infertility in cattle and buffal

Attention is paid to nutrition of the animals lprwhen they ar
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lactating. Cattle are often left to graze in the forest area and on
is conserved for feeding of animals in the lean period. Scarg
feed and fodder has been reported as one of the major constrg

adapting animal husbandry as a main ocadapah the study area

3. Potential Solutions

The farmers can prepare their own feed for the cattle by pooling
residues and dried fodder residues refused by animals. This
turned into nutritious feed for the animals by mixing o

ingredients and micronutrients.

4, Nature o|Installation ofthe Feed Block Machine at community level.
Intervention

5. Source adlCAR

Technology

6. Expected Out put

() Feed availability throughout the year at less cost.

(ii)

Increase in milk yield.

7. No. of animals/birdg

8. No. of Farm Familie

9. Critical Inputs

(i) Better nutrition to the animals.
700 (approx.)
528
() Feed Block Machine
(i)  Crop residues
(i)  Fodder waste
(iv)  Crushed cereals

Mineral mixture, etc.

(v)

10.

intervention

Cost of

eadRs 5,00,000/for Feed Block Machine and Chaff Cutter.

As this is a community level intervention, cost other inputs wi

borne by the farmers.

Table 7.Case 2. Buffal

o0 and cow

1. Name of Technolog

Chara cutter

2. Problem

Almost all the households in the study area own cattle and da
Is a supplementary source of income for therajdvity of them are
nondescriptive or local population of livestock. Shortage of
and fodder is a major problem faced by livestock owners in the

area, though the magnitude of the problem varies with the-g
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economic condition of the farmer. Farmers in the study area d
upon tree leaves and grasses grown in the forest area for the {
the animals round the yed&sually,the feed is given to the anim
without chaffing. Shortage of quality feed has an adverse effg
nutritional stress contributes incre

animal health as

susceptibility to diseases and low milk yield.

3. Potential Solutions

Chaffing of fodder and straw to small pieces and then feeding
animals improves the nutritional value and digestibility of the 1

Chaffing also reduces wastage of feed and fodder.

4, Nature ol Installation of Chara Cutters for small groups of households.
Intervention

5. Source 0 GBPUAT/ Commercial

Technology

6. Expected Out put

() Increase in fodder use efficiency.
(i)
(iii)

Better animal nutrition.

Increase in milk yield.

7. No. of animals/birds

250 (approx.)

8. No. of Farm Familie

204

9. Critical Inputs

Chara cutter

10. Cost of

intervention

eac

Rs 5,000/ for each Chara Cutter. One chara cutter will be use
about 1520 households.

C. Drudgery reduction kit

Table 8. Drudgery reductionkit

1. Name of Technolog

Drudgery reduction kit

2. Problem

Village Suryatala has 204 households and all the householg
milch cattle. The village has a Women Milk Cooperative. Dair
operations like cleaning milking, dung collection and disposal
are mostly carried out by women. All these activities imealarying
body postures like squatting, lifting, bending, etc. leading to fal

and stress. On the long term, this may lead to physical injur

permanent damage to the body.
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3. Potential Solutions

Various institutions have designed tools keeping the ergor
characteristics of women in mind. These tools have been des
for women who are frequently engaged in agriculture and :
activities. Adoption of these tools can significantly reducesthesg

faced by women.

4, Nature o

Intervention

Drudgery reduction kit comprising of revolving stool, dung colle

and Water bag.

5. Source (o)
Technology

GBPUAT

6. Expected Out put

(i) Increase in work efficiency.

(i)  Decrease in physical stress.

7. No. of animals/birds

8. No. of Farm Familie

200

9. Critical Inputs

Drudgery reduction kit

10. Cost of

intervention

eac

Rs 2,000/ for each kit comprising of Revolving Stool (Rs114)(

Dung Collector (Rs 406y and Water Bag (Rs 500/

Table 9.Name of animal/bird: Hen

1. Name of Technology Backyard Poultry Cage

2. Problem

All the households in village the Silaikhet are engaged in bacl
poultry for supplementary income. Most of them sell eggs an
sale of birds is less frequent. Due to cool climate, eggs are in
demand in the area and if properly managed, baclpauttry can
yield a handsome income to the households. However, due {
of resources and space, most of the farmers leave their he

young birds in the open leading to loss of birds due to injury.

3. Potential Solutions

Backyard poultry cages will provide a safe home for the bir
night when they are more likely to be attacked by predators

convenient place for roosting.

4. Nature of Interventio

Supply of backyard poultry cages.

5. Source of Technolog Commercial

6. Expected Out put

Less damage to birds.

Food and
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7. No. of animals/birds

450 (approx.)

8. No. of Farm Families

30

9. Critical Inputs

Backyard poultry cages

10. Cost of eac

intervention

Rs 5,000/ for each Backyard Poultry Cage.

Table 10.Collective Marketing of Fruits and Vegetables

1. Name of TechnologylFor mat i on of Farmersd I nter
2.  Micro 1FarmingMid hill region

Situation

3. Problem Many households in the area grow fruits and vegetables

surplus produce is sold

by
nearby places individually. As the size of the holdings is very |
and is used partially for vegetable cultivation, quantitytrod
produce is small. Individual marketing not only increases

transaction cost but also fetches less price due to low volumg

4. Potential Solutions

The F a

Interest Group and pool their produce for sale through a comn

farmersd can form a
owned Retail Mart near the villages. This will not only decr
the transaction cost but they will be able to sell to buyeres Ifidtel

food processing units, etc.) in bulk there by getting better prig

5. Nature of Interventior

Coll ective marketing h e

Interest Group near the village or Mandi.

by t

6. Source of Technolog

N. A.

7. Expected Out put

Increase in profit due to decrease in transaction cost and
selling.

8. Area

Three villages

9. No. of Farm Families

475 farm families

10. Critical Inputs

Marketing support

11. Cost of eacRs60,000/per yearto supportfarmers in establishing contact
intervention the buyers, setting up of Retail Mart and other administrative
Food and Nutrition Security to Mitigat
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This is a group activity and any additional cost will be borne b

Farmersod I nterest Group/ Co

Table 11.Mushroom Module

Parameter

Details

1. Name ofTechnology

Cultivation of button mushroom

2. Problem

As the farmers of the village found in difficulty of marketing
Oyster mushroom and also it was not preferred by the villags
their own home consumption, button mushroom was introd

for more production and income.

3. Potential Solution

The marketability and availability to consumers in fresh as wg

semiprocessed form is of great significance.

4. Intervention

Cultivation of button mushroom

5. No. of farm families

43 farm families

6. Cost of intervention

1)  Mushroom bags2400¢

i)  Preservative and other material200F

7. Total cost

Rs. 1,95,000/

Table 12.Performance Indicators: Mushroom Module

Parameter

Details

a. Technical Observatior Better appearance and hygiene of the product and easy to

b. Economic indicators

Increase in income due to value addition of the product

c. Farmers reaction

Due to greater profit retu
may be attracted towards this technology intervention for \

addition.
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Market Linkage through different institutions in Mid Hill regions
A. Government initiatives

i) Simplified Application for Agricultural Loans (SAFAL): SAFAL is an online platform
developed by Government of Odissa in make access to agricultural finance easier for farmers
and agrentrepreneurs. It offers a singiéendow solution to apply for over 300 term loan
products from multiple banks, complete withidance on model project reports and +taak

tracking of applications. This reduces paperwork, speeds up loan processing, and improves

farmersdé ability t o i nv ergficationof crops qrantegprisesi nf r a s

i) Mega Food Parks: These are largecale agrprocessing hubs established to integrate the
farmto-market value chain by providing facilities like cold storage, sorting, grading,
packaging, and processing. By clustering multiple processing units with common
infrastructurefarmers and entrepreneurs benefit from reduced logistics costs, value addition,
and better market access, both domestically and for exjpotsPI, 2025)

iii) Rural Marts: Set up under NABARD support, Rural Marts act as retail outlets in rural
areas where farmers and rural entrepreneurs can sell their produce or processed goods directly
to consumers. These help in reducing intermediary margins, promoting local products, and
enhancing rural incomes by linking directly with buyers. During FY 2024NABARD has
sanctioned grant assistance of Rs2.98 crore as support towards 28 Rural Marts and 20 Mobile
Vans(NABARD, 2025)

B. ITC initiatives

i) e-Choupal: An ITC initiative, eChoupal installs internetnabled kiosks in villages,
managed by trained | ocal far mer s -tifidintaeket c h al al
prices, weather forecasts, and best practice advisories. It empowers farmers to bypass

middlemen by selling directly to ITC or other buyers, ensuring competitive prices.

i) Chaupal Fresh: Chaupal Fresh outlets are retail stores that sell fresh fruits and vegetables
directly sourced from farmers. By removing intermediaries, these outlets ensure farmers earn

more while consumers get fresh produce at fair prices.
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iii) Chaupal Sagar: A rural mall concept by ITC, Chaupal Sagar offers agricultural inputs,
farm machinery, consumer goods, health services, and financial services alongside produce
procurement. This orgtop centre serves as both a marketing outlet for farmers and an

integraed service delivery point.

iv) Chaupal Cart: This initiative provides mobile vegetable vending carts to small
entrepreneurs/vendors, enabling them to sell finesh vegetables directly to consumers in
towns and cities. It creates an additional retail channel for farmers while supporting el

vendor livelihoods.
C. Mar keting initiatives by commodity intere

i) Apni Mandi / Kisan Mandi: Popular in Punjab and Haryana, these are designated open
markets where farmers sell produce directly to consumers. This eliminates middlemen,

improves price realisation, and fosters stronger faxgoasumer connections.

i) Rythu Bazars: Primarily in Andhra Pradesh and Telangana, Rythu Bazars are faumer
markets supported by the state government to provide an affordable and direct selling space.
They ensure fair prices for producers and reasonable prices for consumers.

iii) Shetkari Bazars: In Maharashtra, Shetkari Bazars function as fammaer markets,
enabling direct marketing without middlemen. They support small and marginal growers by

giving them market access in urban and serban centres.

iv) Krishak Bazars: Similar to other direct marketing initiatives, Krishak Bazars allow farmers
to sell directly to consumers or institutional buyers, reducing marketing costs and enhancing

the profitability of farm enterprises.

v) Mother Dairy Booths: Operated under the National Dairy Development Board framework,
these outlets sell milk and milkased products sourced directly from dairy cooperatives. They
provide a reliable and remunerative marketing channel for dairy farmers, ensuring daily income

flow.
Prevalent Marketing Models

A. Conventional marketing model

Food and Nutrition Security to Mitigat obal H



The Conventional Mod€lFig. 2) is the traditional system of agricultural marketing in India,
where farmers sell their produce primarily through local markets known as mandis, or to
registered dealers and aggregators. This model is defined by its reliance on a wide network of
intermediaies, including traders, agents, and state procurement systems that facilitate moving
produce from farm to consumer. Its main advantage lies in established infrastructure and reach,
offering farmers access to a broad spectrum of buyers and governmeneprexuwith
minimum support prices, which can ensure some price stability. However, conventional models
suffer from major lacunas: high transaction costs due to multiple intermediaries, lack of direct
farmer control over pricing, vulnerability to marketlatility, and possible exploitation via

high commissions and delayed payments. Small and marginal farmers, in particular, are

disadvantaged due to limited bargaining power and access to logistics.
B. Contract Farming (CF) marketing model

Contract Farming Mode{Fig. 2) involves direct agreements between farmers and buyers
(processors, manufacturers, or large distributors), stipulating terms of production, supply
guantities, quality standards, and pricing. The core concept is to reduce marketing risk for
farmers by prowing assured markets and often technical and financial input support from the
contracting company. The definition rests on@nenged contracts before crop sowing, which

help guarantee a buyer and generally offer bettermstcompared to open market sales.
Benefits include reduced market uncertainty, improved access to credit and technology, assured
income, and potential for highguality production that meets market standards. The
disadvantages are equally notable: leditflexibility for farmers in changing cropping
decisions, risk of contractual breaches, dominance of the buyer in price negotiations, possibility
of companies reneging on agreements, and restricted access for smallholders due to minimum
volume requiremest In some cases, farmers may face exploitation if contract terms are not

properly regulated.
C. Farmer Producer Organization (FPO) marketing model

The FPO Mode(Fig. 2) is based on farmer collectives organized as producer companies or
cooperatives, which pool resources for joint input procurement, collective marketing,
processing, and brand development. FPOs are defined as autonomousovVaneckr

enterprises registerechder the Companies Act or cooperative societies, with the central goal

of integrating small and marginal farmers into formal agricultural value chains and enabling
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them to access remunerative prices with lower transaction costs. Key benefits include enhanced
bargaining power, reduced dependence on intermediaries, lower input costs, improved income
diversification, possibilities for value addition (processing and dingy), and better market
intelligence. However, the sustainability of FPOs depends heavily on institutional support,
organizational capacity, and access to credit and market linkages. Key lacunas identified in
research include lack of trust among memhacgnsistent professional assistance, inadequate
storage and logistics, and limited market/funding accéssues more acute in regions like
Punjab, but somewhat mitigated in states with strong cooperative traditions like Gujarat.

The FPO model generally offers a more sustainable and inclusive approach for small and
marginal farmers, especially in states with supportive institutional ecosystems (such as
Gujarat). FPOs lower transaction costs, improve farmer bargaining positiorsuppdrt

income growth through collective action and value addition. However, without robust
organizational and financial support, FPOs may struggle with sustainaldignonstrated by
setbacks in Punjab. Conventional models remain widespread but ase/tmsasble for farmer
empowerment, while contract farming can benefit individual growers but may not address
broader systemic inequities for smallholders. Therefore, the FPO model emerges as the most
promising pathway, provided supportive policies and siftecture are maintained to address

its inherent challenges (Singhal.,2018).
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Fig. 2. Agricultural Marketing System

D. Amul Model/ Dairy Cooperative model

The fig. 3, illustrates the Amul Model/Dairy Cooperative model, a tiered structure that
hol k

vill evel

s mal | der mi | nt o

t he

i ntegrates producers i

producers at age | suppltes mil k t
where milk is collected, weighed, and graded. These societies are responsible for making
payments to producers, typically twice a day with deferred settlement of up to 15 days. The
k then f|I t o Unibne. THesesuions c t

handle the planning, processing, and packaging of milk and milk products, and make payments

collected mil OWwWS C
to the societies every 10 days. Next, processed products are transferred to the State Cooperative
Milk Marketing Federation, which is chargedth marketing and distribution to consumers.
Consumers purchase these products from retail stores, parlours, and other outlets, providing
cash payments that circulate back through the cooperative chain. Throughout the process,
technical inputs, managemesipport, and advisory services are provided, alongside veterinary

care, artificial insemination, breeding services, cdéésl, and training for farmers.
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Fig. 3. Amul Model/ Dairy Cooperative model

This integrated system ensures that producers receive regular and fair payments, benefit from
centralized processing and marketing, and gain access to professional services and inputs. The
model is recognized for empowering small producers, streamlinipglysichains, and
delivering quality dairy products to consumers efficien@®adhi and Jain, 2Q)L

E. eNAM Marketing Model

The National Agriculture Market {8AM) is a panindia electronic trading platform launched

in 2016 to integrate existing Agricultural Produce Market Committee (APMC) mandis,
enabling transparent and competitive bidding for agricultural commoditiedelis to provide
farmers with wider market access, standardized quality assessment, and fair price discovery
through an online systerfBandhavyaet al., 2023) The key benefits include reduced
dependence on intermediaries, e price information, and direct digital payments to
farmers. Its major advantages are improved market efficiency, enhanced farmer bargaining
power, and the ability to sell produce boyers across the country without geographical

limitations.
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Fig. 4. eNAM Marketing Model

The above igure (Fig. 4)illustrates how the National Agriculture Market integrates local
APMC mandis and state market yards with a centralized electronic trading platform to connect
sellers and buyers nationwide. Farmers or traders bring produce to the APMC, which links to
thesht ebs customized NAM pl atfor m, upl oadi ng
system maintained by the Ministry of Agriculture. Buyers from anywhere can view listings,
participate in bidding, and pay applicable traditional fees. Payments are chirgetly to

sellers, ensuring transparent transactions, faster settlements, and improved price discovery

while expanding market access beyond local bound@fiasd @ v 2a0l 2. 1,)
Growing significance of Mobile apps

Mobile phones are one of the most popular ICT tools for sharing information. Mobile phones
facilitate real time information and also overcoming the barriers of remotely located villages.
Millions of the farmers can access variety of information as per tieeid at same time with
the help of various applications (Shuldaal., 2024). Mobile applications are increasingly
becoming vital tools for farmers, offering quick and convenient access to agricultural

information and services through smartphones oetsabThese apps, downloadable from
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online stores (free or paid) and often requiring internet connectivity, provide details on

packages of practices, pest and disease management, and government schemes. They are
especially valuable for delivering dynamic, rtate information such as weathf®recasts,
market prices, and personalized advisory services. By enabling informed decaong,

mobile apps help farmers improve productivity, reduce risks, and enhance profitability,

ultimately serving as an essential bridge between technology @stdirable, modern

agriculture.

Table 13.Mobile application and their users in India

Mobile Applications

User 6s

Agrimarket

25,249

Kisan Yojana

1,00,0065,00,000

Kheti Badi

1,00,0005,00,000

Modern Kheti

50,0001,00,000

IFFCO Kisan 1,00,000-5,00,000
Kisaan Market 1000650000
Bazar Ke Bhav 50006100000
Mandi Prices 1000650000

RMLFarmer- Krishi Mitr

1,00,0005,00,000

Digital Mandi India 50000
Agricultural Business 50006100000
Agri Live 500610000

Table 14 Mobile Apps for marketing of agri-products in India

1 eNAM Mobile App

https://play.google.com/store/apps/details?id=in.qov.er
&hl=en

2. AgriMarket

https://apps.mgov.qov.in/descp.do?appid=989

3. Digital Mandi India

https://play.google.com/store/apps/details?id=com.app

o.smartfarmer&hl=en
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https://play.google.com/store/apps/details?id=in.gov.enam&hl=en
https://play.google.com/store/apps/details?id=in.gov.enam&hl=en
https://apps.mgov.gov.in/descp.do?appid=989
https://play.google.com/store/apps/details?id=com.appkiddo.smartfarmer&hl=en
https://play.google.com/store/apps/details?id=com.appkiddo.smartfarmer&hl=en

4, Loop https://play.google.com/store/apps/details?id=loop.org.

talgreen.loop&hl=en

Partnership Building, Multi-st akehol der s6 convergence

The partnershibuilding and multistakeholder convergence approach involved collaboration
with diverse organizations, including private enterprises, government departments,
cooperatives, and educational institutions. This collaborative framework faciltethnology
transfer, capacity building, and value chain development, thereby enhancing the effectiveness
and sustainability of livelihood interventions in hill farming communifidge stakeholders in

the study area are listed below:

Patanjali Ayurveda,

Himjoli,

Department of Animal Husbandry,

Krishi Vigyan Kendra, Jeolikote,

Devbhumi Jaivik Utpaad Sangh Pvt. Ltd., Jeolikote,
Arohan Consultancy Pvt. Ltd., Bhimtal

[t A e B ot S ot N o A S

National Agricultural Higher Education Project (NAHEP), Pantnagar.

Market Intelligence: Impact and scope

Market Intelligence is the process of collecting relevant information related to the existing
market prices, domestic and global agricultural supply and demand conditions, policy
environment and other relevant factors; converting those into usable fauaglhscientific
model |l ing and stakehol dersd perceptions; anc
informed and effective decisions can be taken by the farmers and other stakeholders. Market
intelligence plays a crucial role in agriculture by pding timely, accurate, and actionable
information that empowers farmers and traders to makeimfelimed decisions. One of the

key i mpacts of market intelligence is-the 1in
making about what crops to growhen to harvest, and where and when to sell their produce.

This reduces podtarvest losses by optimizing the timing and choice of market channels,

leading to higher consumer satisfaction due to improved product availability and quality.
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Moreover, market intelligence strengthens the bargaining power of farmers with traders,

enabling a fairer share of the consumer rupee to reach producers. It also facilitates a more

efficient allocation of productive resources by guiding farmers toward\agle crops that

promise better financial returns, thereby enhancing overall farm profitabBiyond

benefiting farmers, market intelligence helps traders gain and maintain a competitive edge by

better understanding market trends and consumer demasdrves as a foundation for

strategic decisions in production, marketing, and price forecasting, which is essential in the

volatile agricultural markets. The scope of market intelligence extends to supporting policy

making, reducing transaction costs, amtng in the commercialization of subsistence farmers

through improved market linkages. Collectively, these benefits contribute to sustainable

agricultural development by fostering a more responsive, competitive, and resilientalggt

system that prmotes income growth, reduces risks, and enhances rural livelihoods.

Table 15.Usage/Types of Market Intelligence at different levels

Stakehol der s Key Questions [/ Object
What crops to plant?
When to plant?
Far mer s How to grow?
Where to sell ?
When to sell?
What commodity to sell
Traders
Where and when to sell
What commodities to bu
Consumer s Where to buy?
When to buy?
) To ensure price and in
Policy Makers
To protect consumers f

Out scaling of Technologies:

The process of otgcaling of technologies in the region is evident from how successful

livelihood interventions in one village have been replicated by neighboring communities. In

Syali khet 06s

surround.i

ng haml

et s, enterpriseg, r y

motivating farmers in nearby areas to adopt it as a reliable income source. Similarly, the
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demonstrated success of beekeeping in Jeoli village has inspired adjacent villages to take up
apiculture, recognizing its potential for generating additional revenue and supporting crop
pollination. In Dogra village, the adoption of commercial vegetabligvationd both under
protected structures (such as polyhouses) and through traditiondieldearmingd reflects

how proven agricultural technologies and practices spread across communities, enhancing
income opportunities, promoting diversification, astlengthening the resilience of rural

livelihoods.
Diffusion Sustainability of Interventions

The diffusion sustainability of interventions in the project area has significantly enhanced the
economic viability and longerm sustainability of farming livelihoods. Farmers have
experienced an increase in productive assets and inputs, such as the igrgeultry
population, expansion of beekeeping enterprises with over 2,000 honeybee boxes, improved
farm fencing, and higher egg sales, leading to steady income growth. The establishment of
poly-tunnels has enabled smallholders to cultivate vegetablésr protected conditions,
ensuring yearound production and bettguality yields. Producer groups have moved up the
value chain by selling processed produce at profitable prices instead of raw commodities,
thereby capturing greater market value. Addgibn strong market linkages have been forged,
connecting farmer collectives directly with buyers, while branding initiatives have enhanced
product recognition and consumer trust. Together, these measures have not only improved
immediate profitability butalso strengthened the lotgrm resilience and sustainability of

farming systems in the region.

Conclusion

The findings of this study affirm that robus
l' iveli hood security and economic +shesill regcen
Chall enges such as i mi tedmiagace dn-spgeinftiéec a
constrainhar,vesntd Ipmsses have historically hi
potential 1in these ar easnclHodwenvge rt,h et airngtertoeddu c
crop varieties, rcodudhecEFP®e ammadkeommgditty i n
addition through processing-basedbthombdpe ovan
highly effective in bridging these gaps. The
Vill ages, 0 and fiVegetable and Mushroom Vil |l
i ncomes, increased womenos pardt ifco@at isocenc,ur
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Furthermore, the coll abobgbvennamohg pui vapek

|l ocal ihac¢ciltiutatoemd technol ogy transfer and s
il lTustratprohgeéd astmudttegy, Il ntegrating techrt
partnership building, can transftommaimngedchlt
environments. The sustainability of these i

nei ghbouring vilhahgpepd i amod off eenbledregpr act i ces.

strong mar ket l' i nkages and coll ective acti
devel opment, income generation, and empowermn
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