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Message

The book “Transforming Cities Through Urban Agriculture and Community Gardening
Practices” enters at a crucial moment when cities across the world are searching most
feasible and sustainable ways to nourish their people, green their spaces, and enrich their
quality of life.

Urban agriculture is more than a method of growing food, it is a movement that connects
people to their foods, nutrition, environment, and communitics well-being by cultivating
vegetables, fruits, herbs, and flowers in compact urban spaces. Citizens can enjoy fresh,
chemical-free produce while reducing dependence on external food systems. The
nutritional significance of these practices gocs hand in hand with building resilient,
healthicr communitics and creating green spaces within cities.

The book also brings forward the exciting potential of smart urban farming technologies.
Hydroponics, Aquaponics, Vertical gardening, Rooflop and Terrace farming are no longer
futuristic concepts. These are practical solutions for the challenges of urban food security.
These innovations save land, conserve water, and align with the global vision of
sustainable development. Equally important is the flourishing role of floriculture in urban
and peri-urban arcas, adding aesthetic value, generating sustainable income, and improving
ecological balance.

Yet, the truc transformation lies beyond crops and flowers. Urban farming nurtures
happincss, fosters community bonds, and creates spaces of peace in concrete landscapes.
Community gardens become living classrooms, meeting grounds, and sanctuaries of well-
being.

[ believe this book will inspire readers, policymakers, planners, researchers, development
personnel and citizens alike to reimagine cities as ecosystems where food, nutrition, nature,
and happiness thrive together.
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Message

It givesmeimmensepleasureo introducethe e-book iiTransforming Cities through
Urban Agriculture and Community Gardening Practice®, a timely and visionary
contributionto the growing discourseon sustainableurban developmentAs cities
continueto expandthe needto integratefood production,environmentaktewardship,
andcommunitywell-beingwithin the urbanfabric hasneverbeenmoreurgent

Urban agriculture today representsa new paradigm, where the cultivation of

vegetablesfruits, herbs,and flowers in limited spacesbecomesa tool for ensuring
nutritional security, reducing carbonfootprints, and promoting ecologicalharmony
The e-book aptly exploresthe nutritional and social significanceof such practices,
linking themwith the broaderobjectivesof sustainableirbanliving.

In the era of smart cities, technologiessuch as hydroponics,aquaponicsyertical

gardening, rooftop and terrace farming exemplify innovation in action These
techniqueoptimize scarceresourcedike land andwater, offering practicalpathways
toward climateresilient and resourceefficient urbanfood systems The inclusion of

floriculture in urban and perrurban contexts further enriches the narrative,
highlighting its potential for livelihood generation beautification,and mental well-

being

Beyondproduction,urbanagricultureembodieghe spirit of togethernes<Community
gardensare not merely spacedor cultivation but alsofor connection creativity, and
collective happiness They remind us that cities thrive when nature and humanity
coexist

| am confident that this e-book will serve as an inspiration and guide for urban
planners,policymakers researchersand citizensto reimagineour cities as greener,

healthierandmorecompassionatbabitats

Doyeli Sanyal
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PREFACE

Cities acrossthe world are expandingat an unprecedentegace While skyscrapersand
highwaysredefineskylines,theyalsobring to the forefronta silentbut pressingchallengehow
do we feedthe growingurbanpopulationwith safe,nutritious,andaffordablefood? Traditional
food systems stretchedacrosslong supply chains,often fail to meetthe diversenutritional
needsof city dwellers At the sametime, urbanhouseholdareincreasinglydistancedrom the
very procesof food production Againstthis backdrop,urbanfarming offers a refreshingand
transformativepossibility It representamore than just growing vegetableson terracesor
settingup hydroponicunitsin apartmentsit is a movementhat reconnectgpeoplewith food,
nature, and community Urban agriculture addressesmultiple needs at once food and
nutritional security, employmentopportunities, green cityscapes,w 0 me rrépowerment,
sustainableéechnologiesandhealthierlifestyles

The chaptersin this book explore urban farming from different lenses Some focus on

technologiessoillesscultivation, hydroponicsprecisiontools,andsmartfarming methodgshat
makeintensiveproductionpossibleevenin limited spacesOthersemphasizeractice terrace
gardensnutrition gardensand homebasedvegetableproductionthat transformrooftopsand
backyardsinto living food systems A few chaptersgo further to highlight the social and
culturaldimensionshoww o0 me paétisipation,communitygardensandinclusive modelsof

nutrition-sensitive farming are reshapingurban neighborhoodsUrban farming is not only
aboutproducingfood but alsoaboutcreatinga morehumaneandbalancecity life. Flowersin

perirurban spaces,communitydriven gardensin low-income neighborhoodsand spiritual
reflectionson farming asa pathwayto happinessall reflectthe multidimensionakharacteiof

this evolvingfield. Technologyandpolicy, too, find their rightful place,asdigital innovations
andsupportiveframeworksareessentiato scaleup andsustaintheseefforts

What makesthis book distinctive is its breadth It doesnot limit urbanfarmingto a single
methodor viewpoint Instead,it bringstogethertechnologiestraditions,policies,and human
experienceso offer aholistic understandingt is a guidefor policymakersenvisioninggreener
cities, a referencefor researchergexploring new possibilities, a manual for practitioners
implementingprojects,and an inspirationfor ordinary citizenswho wish to grow their own
food.

Urbanfarmingis morethananalternative,t is a necessityfor the future of sustainabldiving.
If citiesareto beresilient,healthy,andinclusive,agriculturemustfind its rightful placewithin
their boundarieslt is our hopethat this book not only informs but alsoinspires,encouraging
readersto seeeveryemptyrooftop, balcony,or communityspaceas an opportunityto grow
food, nurturewell-being,andbuild strongerurbanecosystems

Editors
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Opening Remarks andOutcome

CollaborativeOnline Training Programon i T r a n s fCdies throuwmghgUrban Agriculture
and Community GardeningP r a c¢ twasheldfrom July 29-31, 2025 The programwas a
joint effort by the National Institute of Agricultural Extension Management(MANAGE,
Hyderabad)and the Amity Institute of Organic Agriculture (AIOA), Amity University Uttar
PradeshNoida Thetrainingwasdesignedo equip participantswith the knowledgeandskills
neededto implement urban agriculture and community gardeninginitiatives to promote
sustainablendequitableurbandevelopmentThe programfeaturedexpertlecturesjnteractive
sessionsand casestudiesto achieveits objectives The program'scontentcovereda wide
range of topics, including the nutritional significanceof urban agriculture, smart farming
technologies,and advancedurban farming methodslike hydroponics,aguaponicsyertical
gardeningandrooftopfarming It alsoincludedsession®n floriculture in urbanareasandthe
concepof "cultivating urbanhappiness”

The chief guestof inauguralfunction, Dr. K.V. Prasad Director, DFR, Pune,deliveredan
inspiringaddresghatseta powerfultonefor the entiretraining He passionatelyarticulatedthe
critical role thaturbanagricultureplaysin addressingnodernurbanchallengesparticularlyin

enhancingfood security,improving public health, and fosteringa senseof community Dr.

Prasadcommendedhe organizersfor their foresightin creatingsucha timely and relevant
initiative, highlighting how this programdirectly contributego sustainablelevelopmengoals

He encourageall participantsgo not only absorbthe knowledgepresentedut to alsoactively
becomecatalystsfor positive changein their respectivecommunities His words servedas a
call to action, reminding everyonethat the small stepstakenin urban gardenscan lead to

monumentakhiftsin creatinggreenermoreresilient,andinterconnectedities

During valedictorysessionthe chief guest,Dr. Randhir Singh, Ex-ADG (Agril Extension),
ICAR, New Delhi, and National Coordinator (Seed Systems),ICRISAT. He delivered a
powerful closing addressemphasizinghat the knowledgeparticipantshad gainedover the

three days was not just theoreticalbut a powerful tool for promoting food security and
environmentakustainability Dr. Singh highlightedthe practicalapplicationof urbanfarming

skills in building a betterfuture Following him, Dr. Manish Srivastava, Dean,College of
Horticulture & Forestry, RLBCAU, Jhansi,a guestof honor commendedthe pr o gr a mi
exceptionalrelevancein addressinghe modernurban challengedacedby cities today The
knowledgesharedhere will undoubtedlyserve as a crucial tool for promoting sustainable
urbandevelopmenandcreatinga healthierfuture for our communities

Dr. Veenita Kumari, Deputy Director (GenderStudies), MANAGE Hyderabademphasized
the crucial role of womenin urbanagriculture Shehighlightedhow women'sinvolvementin
theseinitiatives not only promotesfood securityand healthyliving but alsoempowershem
economicallyand socially Her talk underscoredhat urbanfarming can be a tool for gender
equity and community building, showcasingts potentialto transformurbanlandscapesnto
moreinclusiveandsustainablespaces

The seriesof lectureweredeliveredby Dr. PK. Singhon urbanfarming'srole in food security,

Dr. Deepshikhda hakuron nutri-sensitiveurbangardeningollowed by soil-lesscultivationand

a successfulrbangardeningcasesDr. MurtazaHasanon smarturbanfarming technologies,
followed by talks on terracegardeningoy Mrs. B. Manga,the nutritional significanceof urban

agricultureby Dr. K. Nareshandadvancedarming technologiedy ShriYashwantlagdale
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The floriculture with a talk from Dr. GaneshKadamand hydroponicsby Dr. B. Balakrishna
Dr. Lipi Das discussedwomen'sparticipationin urban agriculture,and Prof. Nitin Arora
presenteda sessionon "Cultivating Urban Happiness" Dr. Lakhan Singh, Professorand
Advisor, AMITY Institute of Organic Agriculture welcomethe participantsand talked about
theprogram

At the sametime, participantsreflectedon the critical role of technologicalinnovationsin
advancingurban farming While tools such as hydroponics,vertical farming, and smart
farming systems hold great promise, they must remain accessible, affordable, and
environmentallyresponsibldo ensuretheir widespreadadoptionandlong-term viability. The
programmegeneratedhefollowing outcomes

X

Conduct awarenessampaignsand training programsto educateurban residentsabout
hydroponicsaeroponicsterrace kitchen,andvertical gardens
Provideincentivesandsubsidiedor hydroponicandaeroponicsystemsgo increaseadoption
dueto their high yield andwaterefficiency
Promoteterraceandkitchengardensascosteffective,sustainableptionsfor householdso
grow freshproduceat home

Encouragevertical gardensn apartmentsoffices, andpublic spacego utilize limited urban
spaceefficiently.

Supportthe useof loT-basedmonitoring, LED grow lights, automatechutrientdosing,and
smartcompostingsystemso improveproductivityandeaseof management
Encouragestartupsandagri-techcompaniego scaleurbanfarming throughinnovativekits,
delivery servicesandtechnicalsupport

Positionurbanfarming as a strategyto improve accesgo fresh, safe,and nutritious food
within cities

Expand governmentschemesiraining programs,and incentivesthrough institutions like
ICAR, IARI, andstategovernment$o promoteurbanagriculture

Implementmeasureso reducesetupcosts,improverooftop accessandincreaseawareness
amongurbancommunities

Integrate urban agriculture into smart city initiatives to enhance environmental
sustainabilitywastemanagementndclimateresilience

Lakhan Singh
NareshKethavath
Veenita Kumari
Sunil Kumar




Urban Farming: An Alternative Strategy for Food &
Chapter Nutritional Security

01 PraveenKumar Singh
ICAR-NationalBureau of Plant Genetic ResourcBssaCampus, NevDelhi

Introduction

Urbanagricultureis the practiceof growing, processinganddistributing food within cities and
denselypopulatedareas It includesa wide rangeof activities such as vegetablesand fruits
cultivation, animal husbandryaquaculturepeekeepingand horticulture,all carriedout within

an urbansetting This form of agricultureis different from periurbanagriculture,which takes
place on the fringes of urban areas,typically in more rural or semirural zones Urban
agriculturecan contributeto food security,communitydevelopmentand sustainabldand use

However, it often faceschallengesparticularly soil and water contaminationfrom pollutants
like lead, cadmium,and other heavymetals,can poseseriousrisks to humanhealth and food
safety As aresult,soil testing,waterquality monitoring,and safegrowing practicesarecritical

component®f successfulirbanfarming The outbreakof the COVID-19 pandemicprofoundly
changedhe dynamicsof our materialisticworld. It servedasa starkreminderthat health,food,
and nutrition are fundamentafor building a strongimmunesystemand ensuringoverall well-

being This realizationechoeghe ancientwisdomfound in the Sanskritepic Ramayanawhere
Tulsidasji wrote,"PrathamSukhNirmal K a y mdaningThe first happinesss a healthybodyii
Int o d a&ontéx,healthandwell-beinghavebecometop priorities. Urbanfarming canplay a
significant role in this shift by enablingpeopleto grow a rainbow of fruits, vegetablesand
flowersin urbanspacesThesenot only providefreshandnutritiousfood but also contributeto
aestheticbeauty and mental well-being, creating a healthier and more harmoniousliving

environment

History of Urban Agriculture

Some of the first evidenceof urban agriculture comesfrom early Mesopoamiancultures

Farmerswould set asidesmall plots of land for farming within the city's walls. (350BC) In

P e r ssemideserttowns, oaseswere fed through aqueductscarrying mountain water to

supportintensive food production, nurtured by wastesfrom the communities The Hanging
Gardensf Babylonareanotherfamous- if potentiallylegendary regionalexample In China,
X'i 6hasbeencontinuouslyinhabitedsinceat least500BC, whosecitizenshaveengagedn

urbanagricultureat varying degreesluring different points of its history At the Incans'Machu
Picchu, water was conservedand reusedas part of the steppedarchitectureof the city, and
vegetabldedsweredesignedo gathersunin orderto prolongthe growingseasonElsewheren

the Americas, well-documentedexamplesof pre-Columbian Amerindian urban agriculture
include the Aztecs'lake-basedchinampaswvhich were crucial to populationgrowth in Mexico

Valley's cities Cahokia's maizebasedeconomyin the MississippiRiver nearpreseriday St

Louis. Theideaof supplementafood productionbeyondrural farming operationsand distant
importsis not new It was usedduring war and depressiortimes when food shortageissues
aroseaswell asduringtimesof relativeabundanceAllotment gardensemergedn Germanyin

the early 19th centuryasaresponséo povertyandfood insecurity
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In theUS, urbanagricultureasa widely recognizedracticetook root in responsef the 1893
1897 economicdepressiorin Detroit In 1894 Mayor HazenS. Pingreecalled on outlying
citizensof a depressiosstruck Detroit to lend their propertieso the city governmentheadof
thewinter seasonTheDetroit governmentvould in turn developtheseots asmakeshiftpotato
gardens- nicknamedPingree'sPotato Patchesafter the mayor - as potatoeswere weather
resistantandeasyto grow. He intendedfor thesegardendo produceincome,food supply,and
boostindependencéuring times of hardship The Detroit projectwas successfuenoughthat
other US cities adoptedsimilar urban agriculture practices By 1906 the United States
Departmenbdf Agriculture estimatedhatover 75,000 schoolsalonemanagedirbanagriculture
programsto provide childrenandtheir families with fresh produce However,it would not be
until the First World War that US urbanagriculturespreadwidely.

Importance of Urban Farming in India

Urbanfarmingplaysa vital role in enhancingood securityin | n d urlbataseasBy bringing
food productioncloserto consumersijt reducesdependencen long-distancetransportation,
which in turn lowers carbon emissionsand supportsenvironmentalsustainability Urban
agriculture also offers residentsa chanceto reconnectwith nature, fostering stronger
community ties and encouraginghealthier lifestyles Urban farming is expectedto play a
critical role in addressingylobal food securitychallengesparticularlyin cities, where68% of
the w o r |pdpalationis expectedto resideby 205Q As urban populationgrow, cities are
embracinginnovative solutions to ensure fresh, sustainablefood for all. In addition, it
generategconomiocopportunitiesby creatinglocal jobs andsupportingsmallscalebusinesses,
therebycontributingto resilientandselfrelianturbaneconomies

Typesof Urban Farming
1. Kitchen Gardening

Oneof the mostpopularandoldestpracticedmethodof farming which is beingusedin urban,
semturbanandevenin villagesalsofor fulling the needsof the householdsThe very purpose
of this farmingis to makeavailablethe fresh,seasonafruits, vegetablesflower etc to health
& nutrition. The excesgproduceis alsosharedwith neighboursfriendsandrelatives

2. Rooftop Farming

Now a dayswhen spacefor kitchen gardeningis reducing,rooftop farming is becomingthe
mostpopularmethodin urbanfarming Utilizing the oftenunderutilizedspaceon rooftops,this
urbanFarmingmethodinvolvesgrowing cropsin containeror raisedbeds Rooftopfarmsnot
only provide fresh producebut also contributeto insulation, stormwatermanagementand
reductionof the urbanheatislandeffect

3. Vertical Farming

Vertical farmingis a new urbanagriculturetechniquethatinvolvesgrowing cropsin vertically

stackedlayers,often in controlledenvironmentssuchas indoor facilities or greenhouseBy

utilizing advancedechnologiedike hydroponicsor aeroponicsverticalfarmsmaximizespace
efficiency andoptimizeresourceautilization, enablingyearround productionof crops
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4. Community Gardens

Community gardensare collaborativespaceswhere individuals or groupscome togetherto
cultivate plantscollectively Thesegardensaretypically locatedon sharedand, suchasparks
or vacantplots andprovidean opportunityfor communitymembergo grow their food, foster
socialconnectionsandpromoteenvironmentabwareness

5. SchoolGardens

A prominentaspecbf gardenings the formationof schoolgardensAmericaninteresttowards
schoolgardensbeganfrom the successeand expansionof agriculturaleducationin Europe

Several Europeanregions, such as France, Germany, Sweden,Belgium, and England, had

establishedh strongpresenceof agriculturallearningprogramswhich led to concernsbeing
raisedthat suggestedAmerica was falling behindin an essentialeducationaldevelopment
From the first establishmenbf a schoolgardenin Roxbury, Massachusetts the 1890, the

main intentionwasto exposethe youth to agriculturebecauset wasagreeduponby teachers,
governmentgenciesandotherprominentsocial figuresthat gardeningpositively contributes
to they o u tedhudasionhealth,and overall civic-mindednessConsideredhe Nature Study
movement,the implementationof school gardenswas promotedto reinforcethe connection
betweenthe youth and outdoors, promoteagrarianvalues,and provide interactiveeducational
lessonsthat included scienceand observationsof natural phenomenaDue to the inherent
natureof urbanizationgcitiestypically do not havethe naturalspacedor explorationor outside
activities Without thesedesignategpacegsor exposurdao nature urbanyoutharelesslikely to

connectwith, and value, the natural environmentin meaningfulways, as well as express
environmentallyresponsibldoehaviors As the Detroit movementf revitalizing vacantlots to

becomeurbanfarmswasspreadingacrossthe nation,a key approactto urbanagriculturewas
focusedon establishinggardensat schools,which have shownto be an effective way to

connectyouth to nature,as well as the practiceof growing food. By 1914 urbanfarms at

schoolsreceivedan official endorsemenés an educationakesourcein schoolcurriculum by

the Federal Bureau of Education'sestablishmentof the Division of Home and School
Gardeningn 1914

6. Plant Factory / Indoor Farming

Indoorfarmingrefersto the cultivation of cropswithin enclosedstructuressuchaswarehouses
or shipping containers By controlling environmentalfactors like temperature light, and

humidity, indoorfarmscancreateoptimal growing conditions,independenof externalweather
conditions This urban farming method allows for yearround production and reducesthe

relianceon traditionalagriculturalpractices

7. Protected Cultivation / Hi-tech Cultivation

Protectedcultivation refers cultivation of crops using different protectedstructuresfor high
productivity, high quality andlong durationavailability, off-seasorcultivation, judicioususeof
naturalresourcesemploymentgenerationminimal useof chemicalsetc. Protecteccultivation
is becomingmoreimportantfor cultivation of high valuevegetablelower cropsfor fresh
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consumptionas well as for multiplication of quality seed and planting material due to
continuousclimate change Different kind of protectedstructuredike Polyhouseinsectproof
nethousetunnelscanbe usedto fulfil differentobjectives

Productionin protectedcultivation thereforenormally requiresa high level of technologyto
obtain adequateeconomicreturnson investments Quality is a high priority for greenhouse
crops,requiringmuchcarein pestanddiseasenanagementyot only to secureyields but also
to obtaina high cosmeticstandard The protectedcultivation hasshownpromisein respeciof
higher crop productivity both in termsof quality and quantity of the produce It is reported
that, the productivity of 300 t/hain tomato,200t/hain bell pepperand150t/hain cucumber
percrop cycle hasbeenachieved This technologycanbe adoptedoy the urbanyouthfor more
incomeperunit area Protectedechnologyin high valuevegetablecropscanbe establishecs
a smallscaleindustryfor healthandnutrition in major vegetablegrowing areasof our country
by progressivefarmers especiallyin urban areasfor supplying high value vegetabledike
tomato, coloured cherry tomato, coloured capsicum,cucumber,gherkin, specialty melons,
severaltype of herbs yellow andgreenjukuni etc

8. Hydroponics

Hydroponicsis a type of urbanfarming in which plantsare grown without the soil wherein
nutrientsare addedto water thoseplantsthat are immersedand regularly the roots of those
plantsarewashed Water solublechemicalfertilizers or organicstuff like manurecanbe used
in hydroponicsystems Hydroponicsystemscan reducethe amountof water neededo grow
cropsbecausevateris recycledandreusedn them

9. Microgreen

Microgreenfarmingis a popularform of urbanhouseholdgriculture involving the cultivation
of nutrientdensegreensn small spacesuchasgaragesbalconiespr backyardsThis method
is particularly suited for commercialscale productionin limited areas One of the major
advantage®f microgreenfarming is the ability to control key environmentafactorssuchas
light, temperatureand water which are often unpredictablen traditional farming This high
level of controlreducegisk andincreaseshe potentialfor consistenyields andhigherprofits.
Indoor microgreencultivation requiresessentialequipmentincluding quality seeds planting
trays, a suitablegrowing medium(like soil or cocopedt and grow lights to replacesunlight
For thosescalingup their production,investingin timersto automateighting schedulesan
improveefficiency andconsistency

10. Aquaponics

Aquaponicsis an innovativeform of urbanfarming that combinesrecirculatingaquaculture
(fish farming in tanks)with soillessplant cultivation (hydroponics) In this integratedsystem,
fish wasteprovidesnutrientrich waterthat naturally fertilizes the plants,while the plants,in
turn, help purify the waterfor thefish. This createsa closedloop, symbioticenvironmenideal
for sustainabldéood production Unlike traditionalhydroponicsystemswhich rely on costly,

Transforming Cities through Urban Agriculture and Community Gardening Practices




synthetic nutrient solutions made from chemical salts and trace elements,aquaponicauses
more naturaland affordableinputs The primary input is fish feed often inexpensivepr even
madefrom food scrapsor homegrowningredients This methodallows for the simultaneous
productionof both protein (from fish) andvegetablesmakingit an efficient and ecofriendly
solution for urbanfood security By conservingwater and reducingthe needfor chemical
fertilizers,aquaponicstandsout asa sustainablalternativefor modernagriculture

Benefitsof Urban Farming

ALand Regeneration Many cities aroundthe world have parks and open spacesthat are
underutilized The successfuChicagourbanfarmer,discussectarlier,is anexampleof whatis
possiblein placeswaiting to be developedor evenunderutilizedsectionsof public space
Urban agriculturecan generatepositive activity within thesespacesand contributeto lower
maintenanceostsandhasimplicationsfor crimereductionandincreasegersonakafety

Alncome Generation: The mainfactorthatwill be addresseéh detailin alater sectionis the
income generationpotential of urbanagriculture Many less developedcountrieshave well-

developedurban farming as an integral part of their cities, but as the earlier discussion
suggestedcommercialurbanfarming is lessdevelopedn "Western"cities for quite different
reasons

AReduce Carbon Emissions By localizing production,urbanfarms cut the vast amountof
fossil fuel consumptionrequiredto transport,packageand sell food. Urban farming helps
reducetheir "food print" by providing consumersvith the opportunityto purchasdood grown
within their community

Alnnovative Technologies Sinceurbanareaslack the wide-openfertile plains of traditional
agricultural techniguesurban farmersare taskedwith finding creative solutionsto address
challengessuch as waste, space,resources,and energy Becauseof this, more efficient
innovationsaremadeto developthe quality andquantityof food thatcanbe producedwith the
leastamountof resources

AlncreasesFood Safety. Goodfor you organicproduceisn't cheapat the grocer In fact, many
families cannotafford. In otherwords,theylack food security Foodsecuritymeansoeingable
to accessand afford nutritious, safefood and enoughfood. It is the main concernfor many
familiesall overtheworld. Fortunatelyurbanfarming contributeso greaterfood security

A The importance and need for urban farming will only grow in the coming years as
transportationcostsand distancescontinueto grow. With the correspondingncreasein the
production age, the quality of the food will be continuouslyreduced Essentialfor urban
agricultureto be successfuin Indiais freeingup landthatcanbe usedfor farming

AApart from food production,urbanagricultureis alsoa job andincomegeneratoandenables
food securityandfood securityfor its producersaswell asconsumersin addition,consumers
regularlyreceivefreshandquality produce usuallyperishabldruits andvegetablesSincethe
productdoesnot requirelong distancetransportationit is alsoenergysaving
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Challenges

ALimited Space- Rapidurbanizatiorhasled to a reductionin openspacesmakingit difficult
to establisHargescalefarms

ASoil Contamination - Urban areasoften suffer from soil contaminationdue to industrial
activities, pollution, and improper waste disposal This contaminatedsoil can negatively
impactcrop quality andposehealthrisksto consumers

Awater Management- Urbanfarming requiresefficient watermanagemengswaterscarcity
is aprevalentissuein manylIndian cities

ARegulatory Challenges- Obtainingnecessarypermits,adheringto zoning regulations,and
addressingpotential conflicts with existing urbaninfrastructureposechallengedor aspiring
urbanfarmers

Conclusion

GreeningOur Citiesfor a Sustainabld-uture Urbanfarming, alsoknownasurbanagriculture,
is an innovative and inspiring conceptwith the potential to transform modern cities into

greenerhealthier,and more self-sufficient communities By integratingfood productioninto

the urbanlandscapeijt allows city dwellersto reconnectwith nature,embracesustainable
living practicesandstrengthercommunitybonds This growing movementincludesa diverse
range of approachessuch as Protected cultivation, Rooftop farming, Vertical farming,

Community gardens,Indoor farming etc Urban agriculture not only improveslocal food

security but also contributesto environmentalbenefits such as reducing carbonfootprints,
managingurbanwastethroughcompostingandimproving air quality. The potentialfor urban
farming in India is immense As the country continuesto urbanize,the demandfor locally

produced,sustainablefood will only increase As cities continueto grow, urban farming

presentsa compelling solution for building resilient, inclusive, and sustainableurban
ecosystems
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Soil Less Based Protected Cultivation Technologies for Urban
Chapter Vegetable Farming toEnhancelncome andEmployment
02 Generation

Dr. Awani Kumar Singh
Head& PrincipalScientist|CAR-RCERFSRCHPRPIlandy Ranchi,Jharkhand

Introduction

Agriculture in India often finds itself confrontedto various constraintsunder changing
dimensionsthat are currently manifestin rapid climate change,soil degradationpopulation
pressureland fragmentationwater scarcity,marketingand entrepreneurshiptc. Horticulture
is fastemergingasoneof the mostdominantfacesof Indian agriculture Indiais secondargest
producerof the vegetablecrops after China estimatedto 146 MT from 8.4 MH areaand
highestproducerof the fruit crops Thereis little possibility of additionto the cultivable area
thoughareaunderhorticulture hasbeenincreasedduring the last two decadedargely at the
costof othercropsof all the horticulturaltechnologiesPlasticulturecum-protectedcultivation,
is emergingas one of the most promisingfields particularlyin termsof higher productivity,
guality, increasedncome, entrepreneurshiptc. thoughthe areacoverageof about60,000 ha
alone appearsabysmal But the progressof areacoverageunder protectedtechnologiesin

termsof percentcoveragess highly satisfying The other major reasongor higher adoption
include ¢ promotionof hi-tech horticultureby public financial institutions Although, despite
indubitablepotentialof protectedcultivation,its spreachasnot beenlinked concomitantlywith

disseminationof technology,quality inputs, postharvestmanagementnd processingunits
besides overall market linkages Net result is that despite the technology performing
exceedinglywell by up to datefarmers,majority of them keepfacing challengedo copeup

with thedemand®f hi-endhorticulture This article dealswith overallgamutof technologyijts

potential,suitableareasandcrops,tacklingthe challenge®f biotic andabiotic stressesnarket
linkagesand overall empowermenof farmersin termsof knowledge,input availability and
useefficiency, plant protection,postharvesiossmanagementind marketlinkagesetc It can
be safelypresumedthat,if adoptedjn right earnestpPlasticulturein horticulturehasimmense
potentialin realizing the sustainablesolutionsfor higher productivity, better livelihood and
nutritional securityto the farmerswho adoptthe technologyparticularlyasclustersof hi-tech
farming cooperates

Plasticulture in horticulture includes protected cultivation-cum-covered cultivation under
greenhousegolyhousesnethousestunnels,mulchesetc all of which includeintelligentand
exhaustiveuse of plasticsin variousforms dependingupon the requirementssuitability of
regions, climates, crops and technologiesinfrastructureor paraphernalise.g. UV stabilized
polythenesheets,insectproof nets, shadenets, mulches,drip irrigation pipes, filters, tanks,
plasticlined waterharvestinggetc all arediscretelymadeup of plastics
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Complex on Protected Cultivation Technology at KVK,Lohaghat, Champawat, Uttrakhand

Features

Protected

Technology

Floating

proof net
house

Protected Cultivation a boon for Hi-Value Horticultural Crops
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Relevanceof protected horticulture with Government policy

Policy initiatives for doublingthe farmerincome,6 P r a Mdnti SinchaiYojana&invoking
0 mocarap perd r oapdd P r a ManairRozgarYojanad are someof the encoresof the
Governmensssertionsn the questfor overalldevelopmenof the nationincluding agriculture
Incidentally, plasticultureor protectedcultivation or coveredcultivation can makecognizable
and tangible contributionin all of thesepolicy initiatives of the Govt, both directly and
indirectly, in horticulturalsector It is interestingto note that plasticultureincluding protected
cultivation is apparentlythe only sectorof agriculturewhich is a solution for mostof the its
inherentconstraintanto an ideal systemwhich could addresgshem as modulesof systematic
and sustainablefarming including healthy planting material, quality seed production,
conservatiorandoptimizationandinput useefficiency of waterandotherresourcesprecision
farming, GAP, IPM, INM, Grafting, soilless cultivation besidesminimized impaction of
climatechangeaberrationstc which all find convergenceo strengtherfarminginto a hub of
profitable horticulture Apart from this, the hi-tech agricultureencourage®etteryields from
fragmentedand, entrepreneurshipotential, GAP produce exportpotentialetc It is by virtue
of thesestrengthdhat protectedccultivationtechnologycanplay aleadrole in overall gamutof
horticulture Plasticultureis, thus, the future of horticulture The potentialof addressingsoil
erosion,recycling abilities, aswell asameliorationof soil and water pollution are additional
boonsto overall ecosystenbesidesghe economyof agriculture Also, protectedcultivation is
mostamenabldo hi-tech supply chainnetworksin horticulturewhich ensureshigherincome
to growers Over and aboveof theseadvantagesplasticultureis very amenableto women
workforce Basketof technologiesoveredunderplasticultureare beingdiscussedelow with
relevantdetails:

Scopeand advantagesof Protected cum Polyhousetechnology

Two typesof polyhousesare designedn Indian condition,one s called naturally ventilated
polyhouseand the other is called force ventilated (fan-pad) polyhouse Naturally ventilated
polyhousesare used mainly in temperateand moderate climate conditions while force
ventilated (fan-pad) polyhousesare suitablefor tropical, subtropical and arid zone farming
systemsPolyhousds main structureof protected-cum-coveredcultivation groups It is made
by Gl pipe and coveredby ultra-violet (UV) stabilizedplasticsheetwith a servicelife of 3-4
years Thesesheetsaregenerallyavailablein 7 and9 meterwidths with 200 micronthickness
Polyhousdechnologyis the mostintensiveform of commercialcultivation Presentlyyvarious
stateGovt extendfinancial supportin the form of subsidiedo the growerslimited to a ceiling
of 1 acreof structuresostingapproximatelyRs 38-40 lakh of which about50% of the costis
borneby CentralGovt with sizableand additionalsubsidiesrom StateGovt which include
the cost of structure,drip irrigation and fertigation systemand seed/plantingnaterial etc
Polyhousestructuresprovide favorable growing conditionsto crop plants and protectthem
from extremefluctuationsin weather, especiallytemperature rainfall and wind and also
minimizing evaporationlossesbesidesprotectionfrom birds, animalsand insect pestsand
disease$o quiteanextent
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The polyhousestructuresprovide 4-5 time higher yields with export quality produce high
water and fertilizer use efficiency and round the year productionfacility in any part of the
country Drip irrigation is mandatoryfor polyhousecrop cultivation along with fertigation
techniquebecausedrip technology enhanceswater and crop productivity and minimized
diseasesweeds, moisture fluctuations, irrigation frequencyand judicial use of water and
fertilizer. Thus, polyhouseand drip-irrigation technologiesare componentsof horticulture
basedprecisionfarming systemfor betterlivelihood and nutritional securityin the farming
society

Protected structure: Naturally Ventilate®olyhouse

Details of Smart/Digital Horticulture Technologies

Protected Cultivation Technology
1. Greenhouse Technology
a. Soil based production
b. Soil less based Production
b-i. Solid Soil based
b-ii. Liquid based Soil less

b-ii-1. Hydroponic
b-ii-2. Aeroponic
b-ii-3. Aquaponics

2. MIS System

Foggeror Sprinkler

3. Grafting

4. PGR used

5. Vertical/Horizontal farming

A SurfaceGardening

A Roofgardening

A Wall Gardening
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Definitions
AHydroponics in its most basic definition
a nutrient solution rather than in soil 0.

Hydroponics= Hydro + Ponics

A Hy d meaningwater,andfiPonic® meaninglabor.

[1 Thewateris doingthework hereandenablingthe fastgrowth of plants

1 Hydroponicsis a methodof growing plantswith waterbased nutrientrich solution

(1 Theideamayseemlike anovelii h a dut lkasactuallybeenaroundfor thousand®f years
andhelpedto enablepopulationgrowth asthe availability of arablelanddecreases

Typesof Hydroponics Systems

Hydroponics is a complex mechanism and there are multiple techniques you can use to ensur
the nutrient solution reaches yoplants

x NutrientFilm Technique
x Deepwater Culture

x Aeroponics

X

Wicking

X

Ebb & Flow

X

Drip System

Beneflts Of Hyd roponlcs ‘ Soil Iess-‘Ver;i.cal gla;dening Innovation in GH Condition
A Increased growth
A Less resources required

Ve

A Reduced interference

A Potential harms

A Water, fertilizer and time saving
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Approximate Content in Plants, Roles in Plants, And Source Available to Plants of
Essential Plant Nutrients

Nutrient (chemical Approximate Source of nutrient available to plant
symbol) content of plant
(% dry weight)
Carbon (C), hydrogen (H), 90+% Carbon dioxide (CO,) and water
oxygen (O) (H,0)
Nitrogen (IN) 2—4% Nitrate (NO;) and ammonium (NH,")
Sulfur (S) 0.50% Sulfate (SO,)
Phosphorus (P) 0.40% Dihydrogen  phosphate  (H,PO,),
Hydrogen phosphate (HPO,*-)

Potassium (K) 2.00% Potassium (K7)
Calcium (Ca) 1.50% Calcium (Ca*")
Magnesium (Mg) 0.40% Magnesium (Mg*")
Manganese (Mn) 0.02% Manganese (Mn?*")
Iron (Fe) 0.02% Iron (Fe*)
Molybdenum (Mo) 0.00% Molybdate (MoO %)
Copper (Cu) 0.00% Copper (Cu®)
Zinc (Zn) 0.00% Zinc (Zn*)
Boron (Bo) 0.01% Borate (BO?*)
Chlorine (CI) 0.1-2.0% Chlorine (CI")
Nickel (N1) 0.000005-0.0005% | Nickel (Ni*")

Suitable Horticultural Crops for PolyhouseFarming and their SeasonalRotations for
Profitable Farming

Horticulturebasedfarming systemsare highly diverse numberingmore than 300 species,
dependingupon the climate, culture, seasonsize of landholdings,knowledge, market etc

Beinghigh valuecropswith highernutritional contentspesidesvith ahigherdemandn urban
and periurbanareas horticultural cropsprovide a paradis€for the progressivegroweron one
end and marginal farmer Major crops for thesesystemsare indeterminatetomato, cherry
tomato,cucumbergcapsicumbpitter gourd,muskmelon,summersquashyegetablenurseryetc

in vegetablegroups Among flower crops,rose,gerberalilium, tulip, anthurium carnations,
orchids,chrysanthemunand their nursery Among, fruit cropsgroup, strawberry,papayaand
all fruit-nurserypropagationor hardeningare usedfor economicallyprofitable horticulture
basedarming systems

Crop Diversity and Rotation for Horticulture basedPolyhouseFarming and their
I mpacts

Vegetablesgrow in Protected Structures

After yearsof field experiencesand feedbackfrom the interactionwith farmersfollowing
cropsappearto give higheryield and betterquality that ensuremore incomefor improving
livelihood andnutritional security Wherein,indeterminatéomatohybrids (GS-600, ID-32 and
ID-37, Rakshita Himsona Himsikhat SnehlataNaveenetc) on an averagegive quality yield
of 80-100t/acre/cropwith netreturnsnearingRs 3.0-4.0 lakh/acreyr which is about2-3 times
higheryield andincomeascomparedo traditionalopenfarming systems
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In the caseof colouredcapsicum(known assolanaceouapple)hybrids like NatashaSwarna
Indra Bombi, Orobelle BachataJnspirationetc in green,redandyellow coloursproduce40-
50 t/acre/cropyielding 6-7 timeshigheryield andincomeas comparedo opencultivation of
capsicum Becausehe colouredcapsicumcannotbe grown properlyin opencondition This
crop,therefore demandgo be producedJnderprotectemortlculture

Amongvegetablesgucurbitsappeamostsuitable R
for protectedcultivation both in termsof seasonsisite
and number of crops for better utilization of
structures 2-3 crops per year of parthenocarpicgs
cucumber (cv. Isatis Kian, Hilton, Sun Star,
Multistar, Fadig Mini Angel etc), summersquash
(cv PusaAlankar, PusaPasandAustralianGreen,
Seoul Green,Kora, Yellow Zucchini, Himanshu
eto, bitter gourd (PusaRasday or musk melon .
(PusaSarda andyellow muskmeloncanbetaken :
in polyhousesluring early andoff-seasons

Averageproductionof 120-150t/acre/yearcanbe |
obtained in cucumber These vegetables are g
transplantedduring July to Aug. and harvested™%
from May to June in the plain conditions §
However,in hill areastransplantings donein the [
month of Feh to March and harvestingduring .
Oct Thesevegetablegesultin better livelihood 2 = %
andnutritional securityascomparedo traditional Off-season Sharda melon production

vegetabldarmingin the open in protected structure

Cropping-sequencecum-rotationi cum-cropping-intensity of Vegetable crops for
polyhousefarming :
Flowers grow in Protected Structures:

Different crop cycles of polyhouse vegetables a year Returns/1000
sg.m. (Rs. In
lakhs)

1 Year round Veg./fruits/flower crops nursery 5-10

1 Veg. Nursery + Cucumber or Capsicum or Tomato or bitter gourg 3-4

Musk melon or long melon
1 Spinach or Coriander leaf + Tomato (or Capsicum or Cucumber) 2-3
1 Cucumber + Tomato (aCapsicum) 2-3
9 Spinach or Coriander leaf + Cucumber + Cucumber + Cucumber 3-4
1 Cucumber + Strawberry + Cucumber (or Bitter gétidskmelord 4-5
Leafy vegetable)

1 Veg. nursery or Spinach or Cortar leaf + Cucumber + Lettuce + 5

Musk Melon
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9 Spinach or Coriander leafBitter gourd + Lettuce + Musk melon
9 Spinach or Coriander leaf + Bitter gourd + Lettuce + Bitter gourd 34
9 Spinach or Coriander leaf + Musk melon + Lettuce + Musk Melor :i
1 Spinach or Coriander leaf + Kakri + Lettuce + Musk melon 34
9 Spinach or Coriander leaf + Sumnsguash + Lettuce + Mus¥elon
or Cucumber 2.3
T Nursery + Spinach or Coriander Leaf + Chilli or Brinjal
 Veg. Nursery + Lettuce or Spinach or Coriander leaf + Cucumbert 2.3
Musk melon
1 Vegetable Nursery + leafy vegetable + French bean (or okra) + 2.3
Cucumber (or Musk Mlon)

Flowers Grow in Protected Structures 7-\’——: ../J; >

Polyhouse flower crops like rose, gerbera, tulip, \ SN _;,_3/
Anthodium, carnations, orchids, Lilium, and
chrysanthemunand their nurseryare mostly annual or
perennialcropsandhenceseasonatrop rotationsare not
required Most of thesecut flowers requiredround the
yearasper marketdemandcanbe cut Floriculturecrops
are highly remunerativeasthe quality, Colour and shelf
life aswell asfreshnesss very importantand cangive | Annual Flower production
annualreturnsof 8-10 times more than the open field in protected structure

conditions They are also more important from export
perspective, so critically important in the country K8
Floriculture industry is led by producefrom polyhouse =3

growersmainly in Europeand developednations Thus, |
floriculture can ensure more income which in turn
promotes better livelihood and nutritional security of
farming families undertakinghorticulturebasedarming

Fruits Grow in Protected Structures

Rose production in

Major fruit crops recommended under polyhouse protected structure

cultivation include papaya, strawberry, mango, guava,
pomegranateand propagationmaterials of high value
orchardsor breedingmaterial Thesefruits crop can be
cultivated for fresh and diseasdree seedlingsor plant
production Papaydruits andseedsarein highdemandn
the market Best quality papayafruits yield on average ¥
45-50kg/plant with net returnsof aboutto Rs 5-6lakh

lacre Strawberry production in
protected structure
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However, strawberriedruit yield of 15-20 tons/acreis &
harvestedn the 10 plantsper sq meter All fruit crops
aremoreeffectivein minimizing malnourishmenbeing %
nutrient rich.  Strawberry runners, virus-free papaya
seed buddedandgraftedplantsandmeadoworcharding = ,,/
fruits are more economically and safe producedfor ‘4
livelihood and nutritional security papaya can be'k
cultivated in  polyhouseas inter-cropping with leafy §
vegetablecropslike spinach coriander/ettuce,mustard 7\
or French been and or strawberrycrops Strawberry| ¥
transplantedn the AugustSeptembeand harvestedup
in April followed by papayaransplantedn twice, either -
in July to Augustor later in JanFeb month per year
Croprotationcanbe usedwith strawberrycropi.e. leafy ZZ—S= L N
vegetable or vegetables nursery or cucumber + Papaya production in protected
Strawberry+ cucumber(or bitter gourd or muskmelon structure

or leafy vegetablelanbetaken

Crop Diversity and Rotations for Horticulture Farming under Net-built Structures and
their Impacts

Generallytwo typesof netbuilt structuresareusedviz.,
shadenet and insectproof net housesoften termed
synonymously,but indeed,a shadenet is primarily a
covering of UV stabilized coloured plastic net where
main objective is to provide protection to the
horticultural nurseriesand plants from harshsunlight
and hot winds during summerseasonsOn the other
hand, insect proof net housesare built for the primary
objective of screeningout the entry of insectsor other
pestsby the physical barrier of nets of various mesh £ e
sizesdependinguponcropandseason Shadenet Structure

Both the nethousescanbe madeby iron or GI pipe or bambooor woodenor stonepillars etc
and are one of the most feasibleforms of protectedcultivation Basic costof fabrication of
thesestructuresmayrangefrom Rs8-10 lakhs/acre

ShadeNet Protected Structures during Summer Season

Shadenets generally use two colour nets (green and black) in horticulturebasedfarming

systems Both colour shadenets are availablein 30, 50, 75 and 90% capacity of shading
protection,whereinthis percentageneansthe percentagef reductionin sunlight In vegetable
crops30-50% capacityof eithercolour or 50-90% shadenetsare usedfor fruit-propagationn

horticultural crops Shade nets also cut down the sunlight, in turn minimizing evape

transpirationossesf moisturein generalaswell asreducedranspirationfrom plants
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and temperatureregime of microclimate favouring =
the plant growth That is why thesestructuresare E:
especiallyuseful for dry land and arid areaswith
water scarcity by increasingwater use efficiency
when used in combination with drip irrigation.
Shadingnetsarethe perforatedolasticmaterialsused
to provide relief to the plants from the scorching
sunlight, hot winds, direct rainfall, hails, birds and Round year growing vegetables through
animalsaswell asinsectspests Shadenet technology

Netsof 25% to 75% shadingcapacityarebeingusedfor raisingnursery,indoor plants,hardening
of tissueculturedplantsandgrowing of vegetablesDuring high light intensitieseafy vegetables
andornamentagreensarerecommendedo be grown undershadenets This structureenhances
25-35% more yield as comparedto traditional methodsduring peak summerseason Suitable
cropsidentified for shadenethousedrom economicviability includehorticulturenurseries|eafy
vegetablessummertomatoand capsicum Becausehesesystemsare mainly usedto grow off-
seasoncultivation of crops, their produce fetches much higher prices in the market, hence
providing good economic returns to growers, thereby improving livelihood and nutritional
securityto the farming families Ornamentatropslike Lilium, tulip, anthuriumandorchidscan
also be grown economically dependingupon suitability of different agroclimatic zones
Therefore shadenetshavecometo occupya prime importancen horticulturalpromotionin the
countryespeciallyvide propagatiorof quality plantingmaterial

| .P. Net Protected Structures

Insectproof nylon net basedcultivation is newer
conceptmore suitablefor rainfed areaswith much
fewer days of precipitation Thesestructuresmake
useof insectproof screenf different intensitiesof
perforationsrangingfrom 25 meshto 60 mesh IPP
nets of 40 or higher mesh are effective meansto
control entry of most flying insectsand savecrop
from diseasesAs comparedto polyhouses these F=
structuresare almost equally capableof screening
out the insectsandbirds therebyavoidingthe useof
pesticidesThesestructurepermitearly plantingof

tomatoesandcucumberpitter gourd,muskmelon,summersquashprinjal andchilli etc without
the risk of vectors Higher meshsize (i.e. above50), however,reducesthe air exchangeof the
structure UV- stabilizedwhite colourednetsare now availablewhich havea longer life. This
structureenhance25-35% moreyield ascomparedo traditional methodsduring peaksummer
season|P net structurescan be usedsuccessfullyfor seedproductionin rainfed areas Crops
suitablefor thesestructuresncludetomato,cherrytomato,cucumberpitter gourd, muskmelon,
summersquashpapayameadowandhigh densityorchardingof mango,guavaandpomegranate
andstrawberryetc besidesery few flower crops In irrigatedareasthesestructuregnayface

Round year growing vegetables
through IP- net technology
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problemsduringrainy seasorasit tendsto flood the cropinside Henceit is advisableio cover
its roof by polythenesheetsluringrainy period But thisis possibleonly with small,half-moon
type or gabletype structures Insectproof coveredcultivation techniquegive 2-3 times more
yields and henceincreasethe incomeby about30% normally but evenmore at times where
insectdamagds more Thus,farmersareableto savethe crop hencebeingsaferfor farmers

Plastic Mulching or Row Cover Protected Cultivation

Plastic mulching technology, also called surface
covered cultivation, largely involves mulching with &8
polythenesheetdor addressinghreemajorissuesviz., &
soil and water conservationJeachingof nutrientsas |
well asreductionof weedsandto someextentinsect
pest damage Drip irrigation is an integral part of
mulchingtechnology Mulching involvescoveringthe
soil around the plant bases with an organic or &
inorganic material which makes condition more £4
favourablefor plantgrowthanddevelopmentOrganic LB
mulchesike leaves,straw,sawdustetc. add nutrients : el LAY
and humusto the soil as they decomposeimproving Growing vegetable through

its tilth andmaoistureholding capacity plastics mulch technology

Syntheticor plastic mulcheshavevariousbeneficialeffectson crop production Plasticmulch
accelerateplantgrowth by increasingsoil temperaturegconservingsoil moisture,weedcontrol,
production of quality produceand reductionin leaching of nutrients The plastic mulch is
availablein different colours Eachcolour hasits own significance Transparenpolyethylene
mulch raisesthe soil temperatureby soil Solarizationused mainly for managingsoil-borne
diseasesand nematodesThis effect derivesmostly from the suppressiorof latent heatloss
throughevaporationBlack polyethylendilm alsogiveseffectiveweedcontrol by cuttingdown
solarradiationby morethan90%, resultingin etiolatedgrowth andthe eventualdeathof weeds
underthe film. The yellow plastic mulch attractsinsectsso it can be usedto attractand kill
insects The silver-reflective type of plastic mulch associatedvith higher reflectancecauses
insect disorientationand repelsaphids The different types of mulchesare reflective plastic
mulches,infra-red transmittingmulchesand biodegradablglasticmulches Therearedifferent
types of laying methodsfor plastic mulch but large areausagehas to involve the help of
mechanisedndtractor operatedmulch layers Similarly, severallow-costhole cutting devices
andtransplantingdevicesare now pouringin market Suitablehorticultural cropsthat cantake
advantageof mulchinginclude plantsgrowing vertically by natureand not the creepingtypes
e.g. solanaceougropsand Cole crops Although, cucurbitslike summersquashcan also be
grown on mulching but with proper staking systemsonly for taking better advantageof the
strength=of this type of cultivation In fruit cropsalsothe mulchingis very importantespecially
in strawberryandgooseberryOtherfruit cropslike papayagrapespomegranateguava,mango
etc. under high density and meadow planting methodsdo use the mulching technology
strategically This technologyis againusefulfor areasvith waterscarcityor rainfedecosystems,
andcanconservamoistureto the extentof 50% watersavingand30% nutrientsaving Thus,we
canconserveaesourceseconomisanput useandefficiencyandharvest25-30% higheryields as
also the quality, playing a significant role increasein income and overall upliftment of
livelihood of farming families
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Low-Tunnel Protected Cultivation Technology for Healthy Planting Materials for
Horticultural Crops

Plasticulture based healthy planting material is the
backboneof overall gamut of horticultural production
systems Nursery raising requires hi-end greenhouses
with boomirrigation, glazingmaterial,seederstraysand
cell pack for propagation, container carrying trays,
polytube,bags,cupsand labelsfor properidentification,
ground cover and packingof planting materialfor long

distancetransportation Round ye ursery growing though
low-cost polytunnel technology

As it is highly importantto grow diseaseand pest free healthy planting material, soilless
productionof nurseriesundergreenhouses very important Generallyplasticnurserytraysor

pro-trayshavingdifferentcell sizesareusedfor raisingvegetableandfruit seedlingsDifferent
kinds of plastic pro-trays are usedin raising flower seedlings Thesetrays help in proper
germinationof seedsand cuttingsand provide independentreafor eachseedand cutting to

germinate reducethe mortality rate, maintain uniform and healthy growth of seedlingsare
easyin handlingandstoring,reliableandeconomicalin transportationTheseplastictraysmay
befixed in tharmocolebasetrayshavingthe samenumberandsizeof cavitiesbeforefilling the
media Media usedare mainly two types,viz., soillessmedia(3 partsof coco peat+ 1 part
eachof vermiculite and Perlit) which costsaboutRs 60007000 per 100 kg or indigenous
media (2 partscocopeatt part vermicomposteaf compostand the other combinationmay
include 2 partsvermicomposteaf compostand one part eachof sandand ash Thesemedia
may be enrichedwith Trichoderma) The costof thesemediais only Rs 500-1000per 100 kg.

This mediais not only cheapebut alsohasbasenutrientsavailable Overall, hi-technurseryis

a little capitalandlabourintensiveor automationbasedyet highly remunerativeo the extent
thatit canbeadoptedn entrepreneurianodelby unemployededucated/outh

Rain Water Harvesting of PolyhouseRoofswith Plastic Lined Tanks

Rain water harvesting of Polyhouse Roofs for

storingin plasticlined tanksat properplacefor long =i
durationso that evena single drop of watercanbe |
utilized preciously This schemeis being subsidy &=
and training from Govt of India under schemeof
@Pradhan Mantri Sinchaee Yojan& In present
scenario,conceptof poly-tank cum micro-irrigation &
systemcan be employedin protectedcultivation &
Specialpolythenesheetsof 300-400gsm thickness,
UV stabilized, crosslaminated in blue or black
colour are utilized as standards Life of water
storagetanks so devisedextendsbeyond 10 years \
easily Additional advantagef thesesystemss their  Rain water harvesting technology for

ability to withstandearthquakes Rainfed Farming
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Besidescompensatinghe water scarcity, rain water harvestingfrom polyhouseroofs can
remediatavaterquality in areaswvheresoil salinity andpH areinextricableissues Suchsystem
is alsothe bestway to provideirrigation, underlow wateravailability areadike lower to high
hills with high waterfacing acutewater shortagein spite of rainfall. Rainwaterso harvested
canbe bestusedfor life-savingirrigation strategiesThe micro-irrigation systemsaveswater
(40-50%), fertilizer (25-30%), labour expenditure(50%), soil-erosion cum fertility (90%),
minimizesplant mortality (80%), enhancegrop yield (2575 %) andimprovesthe quality of
produce as comparedto traditional pattern specially when employed under protected
environment Keepingthis in view, storageof rainwaterin low costadequatecapacitypoly-
tank anduseof this waterfor irrigation in cropgrownin protectedenvironmentPolyhouseor
Tunnels)throughgravity baseddrip irrigation system Costof installationof this type of poly-
tank make is Rs 120-150m3 including roof top, lateral pipes and storagetanks If drip
irrigation is integratedwith thesestructureswhich in turn give additional advantageo the
waterscarceproductionsystem This can evenleadto increasein areaunder cultivation for
theseareas Water storagetankscanbe additionally usedfor piscicultureor duckfish or hen
fish farmingin integrationwith horticultural productionsystemastheseculturesadd nutrients
to the water, minimizing nutrientrequirementdesidesgetting extraincomefrom meat,fish,
eggsetc for livelihood bettermentThus,this technologycanplay goodrolein livelihood cum
nutritional securityfor difficult areaghroughhorticulturebasedcroppingsystem This system
hasbeenamply demonstrateat KVK, Lohaghat ChampawatUttrarakhandand CPCT,IARI,
New Delhi.

Micro Irrigation -cum-fertigation Techniquefor Protected Cultivations
Micro-irrigation is classifiedmainly into two types B ‘
i) drip irrigation and ii) sprinkler irrigation. Drip
irrigation is oneof the bestavailabletools madeout
of plasticsin agriculture for the judicious use of
water for growing various cropsin large scaleon
sustainablebasis Drip irrigation is a low, labour &
intensive and highly efficient systemof irrigation,
which is alsoamenableo usein difficult situations %
andproblematicsoils,evenwith poorquality water 5

This technologyis the practicalexampleof fiMore Crop Per-Dropo themeof agriculturein

PMSY andhasprovisionfor 50-60% subsidyfor the adoptionof technology Irrigation water
savingsthroughdrip irrigation can be affectedby adoptinga suitabledrip irrigation system
rangingfrom 36-79%. In drip irrigation, wateris suppliedthrougha networkof plasticpipes
usingdripper/emittersWateris suppliedat a regularinterval andat a requiredtime/ quantity

Productivitygainsvary from 20 % to 50 % dependingiponthe crop. Drip irrigation works by

applying water slowly, directly to the soil. Drip irrigation hashigh efficiency asthereis no

lossof waterin form of evaporatioror run- off andwateris applieddirectly to the plantroots

This is one of the major tools of precisionfarming which effectively increasewater and
nutrient use efficiency thus contributing significantly in water scare areas, increasing
production and overall livelihood upliftment through horticulture basedcrops Similarly,

sprinklerirrigation is oneof the more effectivetools of waterconservationlt is usedmainly
in productionof horticulturalcropsin the opentype of cultivation mainly orchards

Transforming Cities through Urban Agriculture and Community Gardening Practices



This is usedmainly in carpetnaturedcropsand high densitycropsand leafy vegetablegike
beans,peas,root basedcrops like radish, carrot etc and ornamentallandscapesnd lawns
including early transplantedtagesof fruit crops This irrigation techniquehasgiven aflip to
theintercroppingsystemin horticulturalcrops Currently,about69.5 mhaareais undermicro-
irrigation, of which drip irrigation coversabout27 mha Lately, other croppingsystemshave
alsostartedto adoptthe drip irrigation to finally taking agricultureto overall aim of rainbow
revolution

Farm Value Addition for Horticultural Produceincluding Packaging

In vegetablecrops,around28-30% lossestake place
during harvestinggrading,packagingfransportation %
and marketing The existing postharvest loss of &
vegetablesan be considerablyeducedby adopting %
improved packaging,handling and efficient system [

plastic bags, plastic sacks, plastic blow moulded
containersareusedfor handlingandstorage

Packaging of Protected Cultivation Products

The cellulose film (cellophane), cellulose acetate, polyethylene (HDPE and LDPE),

polystyrene,ethyl cellulose, polypropylene,PVC, edible plastic are usedfor packagingof

vegetablesThesetechnologiesminimize lossesand add value, fetch higher price and also
enhancehesheltlife of horticulturalproduce Hi-techhorticulturefarmingsystemsthus,have
immenseusesin orderto conservehe water, nutrientandenergyresourcedesidesncreasing
the production, generatingadditional income for the farmers, creating more employment
opportunitiesn rural areasfor the unemployedyouthandwomenfolk. In future,thereis need
to encouragenvironmentallydegradablenaterial, developingplasticbasedsystemfor storage
and handling of vegetableproduce,besidesadopting good agricultural practicesand IPM.

Thereis needof developingtechnologyfor productionof ecafriendly plasticandecofriendly

disposalof wasteplastic

Important Tips and Techniques for Growing Horticultural Crops during Protected

Cultivation

A Plasticulturecum-Protectedcultivation (PC) areacoverageis increasingevery year based
on advantage$o GrowersandPromotionby Govt

A Selectionof siteandchoiceof type of structuresiependsiponagroclimatic area,croptype,
availability andaffordability of resources

A Various horticultural operationslike diurnal ventilation managementtraining, pruning,
trellising, pollination, timely harvestingandfertigationscheduling

A Sanitation, use of pestfree planting material and cultural operationsare significantly
important

A Healthynursery,selectionof cultivar, fertigation scheduleshorticultural operationsrequire
majortechnicalinput andtraining

A Soil-bornepathogensirekey pestsrequiringattentionwhile insectpestsaremostly avoided
dueto the useof plasticbasedstructures
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A Bio-agentsmay prove ideal choice in considerationof stable and safe environmental
conditionsfor their growth andefficacy

Summery & Conclusions

ProtectedCultivation Technologiesthe boon for hi-value vegetablecrops in respectof
Increasedproduction(2-4 time), quality, colour, freshnessseltlife, marketdemandjncome,
livelihood security, nutritional security and socioeconomicempowermentof Farmersand
Unemployedyouth

A Enhancewatersaving,water useefficiency, water productivity andfertilizer useefficiency
with the help of drip irrigation andfertigationsystem

A AverageincomeRs6-10 lakh perannumfrom oneacrearea
A Employmentgeneratiorcapacity average2-3 persorperacrearea
A Potentialto indirectincomegeneratiorthroughsubsidiarybusiness

A Water soluble/ Liquid fertilizers are play a kye role in Protectedcondition Crop
production

A 50-60% Megafertilizer usedasbasaldoserest 40% usedthroughfertigation

A Micronutrients application given @75-100opm in to time within month for control
deficiency andimprovedfruits quality andyield

A Fertigationgiven in the sequencingf @ 100pm -150PPM -200PPM or Low-Medium-
High methodaregoodfor crop

A Drip irrigation andfertigationarelife line for protectedcultivation and enhancevaterand
fertilizer useefficiency andproductivity

A Quality Fertilizers with scientific recommendationsi.e. right dose,rite time and right
place
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Hydroponics in Urban Farming

B. Balakrishna
College of AgricultureKoneruLakshmaiahEducation Foundation,
Vaddeswaranb22 302

Introduction

Hydroponicsis a modernmethodof growing plantswithout soil, whereplantsarecultivatedin
a nutrientrich watersolutionthat providesall the essentiamineralsandelementgequiredfor
growth Insteadof soil, plantsare supportedby inert growing mediumssuch as coco peat,
perlite, vermiculite,rockwool or clay pellets

History of Hydroponics

1. Ancient Origins

Hanging Gardens of Babylon (600 BCE): Consideredone of the SevenWondersof the
Ancient World, plantswere believedto be grown usinga form of irrigation and nutrientrich
watercirculationd anearly hydroponicconcept

Aztec Floating Gardens (Chinampas, 10"-14th century): The Aztecsbuilt floating rafts on
lakeswherecropsgrewwith their rootssubmergedn water

Ancient China & Egypt: Early forms of waterbasedcultivation wereusednearriversandin
deserts

2. Scientific Foundations (1600s-1800s)

160Gs. Europearscientistdike Janvan Helmontand RobertBoyle beganexperimentingwith
plantgrowthin waterto understangblantnutrition.

1699 JohnWoodwardgrew plantsin waterwith differenttypesof soil extracts proving plants
absorbmineralsfrom water,notjust soil.

180Gs: Advancesin chemistryidentified essentialplant nutrients(N, P, K, etc), laying the
groundworkfor nutrientsolutions

3. Modern Hydroponics Emerges(1900s)

1929 Dr. William F. Gericke(University of California) coinedthetermiit h y d r o gfrom
Greek hydro = water and ponos= work). He demonstratedhat tomatoescould be grown
successfullyn waterbasedsolutionson acommercialscale

193051 194G Hydroponics was tested during WWII by the U.S. Army to grow fresh
vegetabledor soldierson remotePacificislands

Mid -20th Century: Commercialhydroponicgreenhousedevelopedn the USA, Europe,and
laterAsia

4. TechnologicalAdvancements(1970-2000%)

Developmentof different systems NFT (NutrientFilm Technique) DeepWaterCulture,Drip
Irrigation, Aeroponics

A Useof inertgrowingmedialike rockwool perlite,andcocopeat
A Greenhousgechnologiegcontrolledtemperaturehumidity, artificial lighting).
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A Hydroponics became popular in countries with poor soil or scarce water (Israel,
NetherlandsUAE).

5. Present& Future (200Gs-Today)
A Hydroponicsis now a majortool of urbanagriculture(rooftop farms,vertical farming).
A Integrationwith aeroponicsaquaponicsloT, sensorsandAl for smartfarming

A Consideredey for spaceagriculture- NASA useshydroponicsfor growing cropsin space
missions

A India, too, has been rapidly adopting hydroponicsin urban cities (e.g., Bengaluru,
HyderabadPune Delhi).

Key Conceptsof Hydroponics:

SoillessCultivation - Plantsdo not requiresoil; instead,their roots directly absorbnutrients
dissolvedn water

Nutrient Solution - A carefully balancedmixture of water and essentialnutrients(nitrogen,
phosphoruspotassiumgalcium,magnesiumetc) is suppliedto the plantroots

Growing Medium - Materialslike cocopeatperlite,or clay pelletsareusedonly to anchorthe
plantroots,notto providenutrition.

Controlled Environment - Temperaturelight, humidity, and pH/EC (acidity and nutrient
concentrationprecloselymonitoredfor optimumgrowth

Efficient ResourceUse- Requiresmuchlesswaterthansoil farming (up to 90% less)andcan
be practicedin areaswith pooror no soil.

Needfor Hydroponic Systems

A DecliningArableLand

A WaterScarcity

A High Yield & FasterGrowth

A ClimateChange& ControlledEnvironment

A Urban& Vertical Farming

A Reductionof Pests& Diseases

A Efficient Useof Space

A Quality & SafeFoodProduction

A Sustainability& FutureFoodSecurity

Typesof Hydroponic Systems

1. Solution Culture (Rootsdirectly in nutrient solution)

StaticSolutionCulture- Plantsin still nutrientsolution(e.g., jars,tanks)

ContinuousFlow System- Nutrientsolutionflows overroots
A NutrientFilm Techniqug(NFT) - Thin film of flowing nutrients
A DeepWaterCulture(DWC) - Rootssuspendeéh oxygenatedsolution
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2. Aggregate(Medium-based)Systems
Rootsaresupportedn aninert medium(not soil), nutrientsolutionis suppliedby drip/flood.
A EbbandFlow (Flood & Drain) - Medium periodicallyflooded,thendrained
A Drip System- Nutrientsolutiondrippedontoroots
A Wick System- Nutrientspassivelydrawnto rootsvia capillary action(simplesttype).
3. Aeroponics
Rootssuspendeth air andmistedwith nutrientrich solution
Providesmaximumoxygenationyery efficient but high-tech
Role of Hydroponics in Urban Farming
1. Efficient Useof Space

A Cities have limited land Y hydroponicsallows vertical farming, rooftop gardens,and
containerfarming

A Plantscanbestackedn multi-layer systemsmaximizingyield persquaremeter

2. Water-Saving Technology

A Hydroponicsrecyclesnutrientsolution,saving80i 90% watercomparedo soil farming
A This makesit suitablefor waterstressedirbanareas

3. Year-Round Fresh Food Supply

A In controlled hydroponic systems (greenhouses/indoofarms), crops can be grown
throughouttheyear,regardles®f weather

A Ensuresontinuousavailability of freshvegetablesn cities
4. ReducedTransport & Food Miles
A Hydroponicfarmscanbe setup nearor insidecities.

A Freshproducereachesconsumergquickly, reducingstorageand transportationcosts,and
lowering carbonfootprint.

5. Safe& Healthy Produce

A Grownwithoutsoil Y noheavymetalsor soil-bornediseases

A Minimal or no pesticidesY healthiervegetablesindherbsfor urbanconsumers
6. Employment & Entrepreneurship

A Createpportunitieor urbanyouth andagri-entrepreneurto startsmalkscalehydroponic
farms,rooftopfarms,or hydroponiccafes

7. Sustainability in Cities
A Hydroponicssupportssmartcities, greenbuildings,andecofriendly food production

A Canbe integratedwith renewableenergy(solar panels),rainwater harvesting,and waste
recyclingfor sustainableirbanecosystems

Transforming Cities through Urban Agriculture and Community Gardening Practices




8. Education & Awareness

Hydroponicunits in schools,colleges,and urbancommunitiescan promoteawarenessbout
food productionandnutrition.

Stepsin Technologylntegration with Hydroponic Systems
1. SystemSetup& Design
Choosehehydroponicmethod(NFT, DWC, Drip, Aeroponics Vertical towers)
Selectgrowingmedium(cocopeatperlite,rockwool clay pellets)
Install basicstructuredike tanks,pumps,grow trays,andlighting.
2. Sensorintegration
Install sensorgor reakttime monitoringof key parameters

A pHsensolY to maintainnutrientsolutionacidity.

A EC sensof(Electrical Conductivity) Y to checknutrientconcentration

A Temperature& Humidity sensor& to maintainoptimumenvironment

A Waterlevel & dissolvedoxygensensord to ensurehealthyrootsystems
3. Automation & IoT
Connect sensors toT controllers / microcontrollers (Arduino, Raspberry Pi, ESP32).
Automate:

A Irrigation & nutrient dosing (pumps adjust flow automatically).

A Climate control (fans, humidifiers, heaters, or ACs).

A Lighting schedules using LED grow lights (photosynthetically active spectrum).
x Data from sensors sent to cloud platforms or mobile apps for farmers to monitor remotely.
4. Data Analytics & Al Integration
Collect data fromoT devices tanalyze

A Plant growth rate, water/nutrient usage, vyield trends.

A Predictive models for disease/pest risks.
x Al/ML algorithms can recommend the best nutrient mix, light cycles, or harvesting time.
5. Smart Farming Technologies

A Hydroponics+ RenewableEnergyY solarpoweredpumps,LED systemsfor sustainable
farming

A BlockchainIntegrationY for transparensupplychainsin urbanmarkets
A Robotics/Automatior¥ roboticarmsfor planting,harvestingandpacking

A ComputerVision Y camerasystemsdetect plant stress, nutrient deficiencies,or pest
attacks
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6. Integration with Other Systems

A Aquaponics (hydroponics + fish farming) for a circular ecosystem.

Avertical Farming Systems Y stacking hydrc
ASmartphone Apps Y farmers receive alerts
Advantages of soHless culture

A Provide most favorable conditions for plant growth, hence higher yields.

A Soilless culture is a good alternative to control pests andbsoie diseases.

A It is very effective in that area where arable land for agriculture is scarce.

A It reduces the cost and time with respect to various tasks which are used in soil.
Limitation of soilless culture

A High initial capital investment.

A Technical knowledge and skilled labor.

A Controlled environment agriculture.

A Maintenance of pH and EC, solution preparation, nutrient deficiency and correction, proper
aeration etc.

A Constant electrisupply
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Advanced Technologies of Urban Farming

YashwantL. Jagdale
SMS- Horticulture, KVK, BaramatiDist. Pune

Introduction

Urbanfarmingis changingour cities, helpingus grow food wherewe live. It's no longerjust
small community gardensbut a growing industry using new technologiesto make food
productionmoreefficient andsustainablén cities Thisisn'tjustaboutgrowingfood it's about
rethinking how cities work with food supply, environmentalprotection, and community
strength

Current Stateof Urban Farming Technologies
We'reseeingmoreandmoreurbanfarmingtechnologiedbeingused

Vertical Farms: Theseare becomingvery popularin cities They are indoor farms where

cropsaregrownin stackedayersto savespace Theyusemethoddike hydroponicggrowing

in water with nutrients), aeroponics(spraying roots with nutrient mist), and aquaponics
(combiningfish farming with hydroponics)so no soil is needed The vertical farmingindustry

is growing steadily becauseof more investmentand better technology Studiesshow that

vertical farms can producemuch more food per squaremeterthantraditional farms, useless

water,anddon'tneedpesticidesor herbicides

Other Innovations:

Rooftop Greenhouses These are becomingvery advanced,with automatic controls for
temperaturenutrients,andusingdatato makegrowing conditionsperfect

Container Farms: Theseareold shippingcontainergurnedinto mobile farmswith controlled
environmentsfitting into differentcity spaces

Smart Management The Internetof Things(loT) sensorsandAtrtificial Intelligence(Al) are
changinghow urbanfarms are managed Sensorgjatherreattime information on thingslike
temperaturehumidity, light, and nutrientlevels Al systemshenanalyzethis dataand make
adjustmentgo maximizecrop yields anduseresource®fficiently. This datafocusedapproach
helpswith "precisionagriculture”in cities, reducingwasteandimproving productivity

Technologicallnnovations in Urban Agriculture

Many different technologiesare driving urbanagricultureforward Theseadvancementare
makingurbanfarms more efficient and productive,and also openingup new possibilitiesfor
whereandhowfood canbegrownin cities

Controlled Environment Agriculture (CEA): Thisis thefoundationof manyadvancedirban
farmingsystemslt includestechnologieshatcreateandmaintainideal growing conditions,no
matterwhatthe outsideweathers like.

Hydroponics: Plants grow in nutrientrich water without soil. This savesa lot of water
comparedo traditionalfarming andallowsfor very precisenutrientcontrol

Aeroponics Plantrootshangin the air andaresprayedwith nutrientsolutions This useseven
lesswaterandgivesrootsmoreoxygen,helpingplantsgrow faster
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Aquaponics This combinesraising fish with hydroponics Fish wasteprovidesnutrientsfor
the plants,and the plantscleanthe water for the fish, creatinga continuous,self-sustaining
system

CEA systemsalsoinclude:

Climate Control: Systemsthat managetemperature humidity, and air circulation to suit
specificcrops

Artificial Lighting: LED lights are usedto provide the right type of light for plant growth,
especiallyin indoorandvertical farms,allowing themto grow all year

Nutrient Management Automatedsystemsmonitor and adjustnutrient levelsin the water
solutions

Automation and Robotics

Theseare becomingvery importantfor making urbanfarms efficient andableto grow larger
Robots and automatedsystemsperform tasks like planting, harvesting, monitoring, and
maintenance This lowers labor costs, increasesaccuracy, and allows farms to operate
continuously

1. Automated Planting and Harvesting: Robotswith sensorsandprecisegripperscando the
hardwork of plantingseed=r seedlingsaandharvestingcrops,speedinghingsup andreducing
damage

2. Environmental Monitoring and Control: As mentioned,loT sensorsand Al systems
automaticallymonitorenvironmentafactorsandadjustconditionsin reaktime.

3. Automated Vertical Farming: In vertical farms, systemscan move plant traysto ensure
theygetevenlight andmakeharvestingandreplantingeasier

Building Integrated Agriculture (BIA):

This is about seamlesslyadding food productioninto city buildings BIA involves putting
farming systemsinto building designs,using rooftops, walls, and even inside spacesfor
growingfood.

Rooftop Farms and Greenhouses Using unusedrooftop spacesfor farming, from simple
gardendo advancedydroponicgreenhousefRooftopfarmsmakecities greenerhelpinsulate
buildings(reducingenergyuse),andprovidelocal food.

Vertical Green Walls and Facades Adding vertical planting systemsto building exteriors,
creatingattractivegreenwalls that can also grow food. Theseimprove air quality, reducethe
urbanheateffect,andmakebuildingslook better

Indoor Farms in Buildings: Settingup dedicatedndoor farming areaswithin buildings, like
in basement®r old warehousesTheseoften use vertical farming and CEA technologieso
maximizeproductionin controlledenvironments

Challengesand Opportunities

Evenwith all theseadvancementgettingurbanfarming technologywidely adoptedandused
sustainablyhaschallengesAddressinghesechallengesandtaking advantagef opportunities
is key to urbanagriculture'sull potential
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A. Challenges

Energy Use Many advancedirbanfarming technologiesespeciallyvertical farms,usea lot
of energyfor artificial lighting, climate control, and automatedsystems This canleadto a
large carbonfootprintif the energyisn'tfrom sustainableources

High Initial Costs Settingup advancedurbanfarmsrequiresa lot of moneyfor technology,
infrastructure, and specializedequipment This can be a barrier for smaller farms and
communitygroups

Scalability and Economic Viability : While urbanfarmingcanproducea lot of foodin asmall
area, scaling it up to feed entire cities is still tough Making urban farms profitable in
competitivefood marketsis importantfor their long-term survival

Technical Complexity and Expertise: Running and maintaining advancedurban farming
systemaeedsspecializedknowledgein areadike hydroponicsautomationdataanalysis,and
environmentatontrol Training programsareneededo developa skilled workforce

Integration with City Infrastructure : Successfullyfitting urban farms into existing city
systemslike wastemanagementywater, and energygrids requirescareful planning Policies
andcity planningrulesneedto supportthis integration

Opportunities:

Technological Innovation: Ongoing research is focused on making urban farming
technologiesnore energyefficient, cheaperand more productive New developmentsn LED
lighting, renewableenergy,automationandAl offer big chancego improveurbanfarming

Circular Economy Approaches Linking urban farming with circular economyideas can
makeit more sustainableUsing urbanorganicwastefor compost,recyclingwater,andusing
renewableenergycancreateclosedsystemghatreduceenvironmentalmpact

Community Engagement and Social Impact: Urban farming can bring communities
together,createlocal jobs, and provide fresh, healthyfood in areasthat needit. Community
basedurbanfarming canbuild strongercommunities educatgpeople,andraiseenvironmental
awareness

Policy Support and Urban Planning: More supportfrom local and nationalgovernmentss
vital for promotingurbanagriculture Including urbanfarmingin city planningrules, offering
incentivesandsupportingresearcttanhelpthe sectorgrow.

Market Demandfor Local Food: Growingconsumedemandor local, fresh,andsustainably
producedfood createsa strong market for urban farms Urban agriculture can meet this

demandby providing high-quality producedirectly to city residents,restaurantsand local

markets

The future successof urban farming depends on addressing challenges and using
opportunities for innovation and integration.

NegativeFuture for Urban Farming Technology

Imagine a future where urbanfarming technologydoesn'tlive up to its promiseand instead
makescity problemsworse, like increasinginequality and harming the environment This
negativepathis possibleif we don'taddressurrentissues
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Digital Divide: As urban farming relies more on advancedtechnology (Al management,
sensorsgdata),accesdo thesetools andthe skills to usethem could becomelimited to a few.
This could leave out poorer communitiesalready struggling with food accesscreatingan
"agricultural elite” whereonly thosewith moneyandtechnicalskills canbenefit This would
go againstheideaof socialfairnessoftenlinked with urbanfarming

Increased Environmental Footprint: While controlled environment farms aim to be

resourceefficient, their high energyusecould leadto more greenhousgasemissionsf they

don'tuserenewableenergy Large vertical farms poweredby fossil fuels could actuallymake

climate changeworse The water savingsfrom hydroponicsmight be cancelledout by the

energyneededfor water purification Without careful planning and a focus on sustainable
energy,urbanfarmingtechnologycould unintentionallyharmthe urbanenvironment

Corporate Control: As urbanfarmingtechnologybecomesnorecomplexandexpensivebig
companiescould take over the sector,pushingout smaller,local initiatives and independent
urbanfarmers This could makeurbanfood productionlessdiverse,focusingon profits over
local needsand communitystrength The ideaof local, communitybasedfood systemscould
bereplacedoy a centralizedcorporatemodel

TechnologicalDependenceand Fragility

Too much reliance on complex technologyin urban farming can make city food systems
vulnerable A negativefuture includesa growing dependencen complextech, makingurban
food productionsensitiveto systemfailures, cyberattacksand problemsin the technology
supplychain

SystemFailures and Blackouts: Advancedurbanfarmsrely heavily on automatedsystems,
makingthemvulnerableto failures Poweroutagesgequipmentproblems,or softwareglitches
could stopoperations|eadingto crop lossesandfood shortagesin crowdedcities, evenshort
disruptionscould havebig consequences

A PowerGrid Vulnerabilities : Vertical farmsneeda constanpowersupply Old powergrids,
which canhaveblackoutsduringbadweatherposea big risk.

A Equipment Malfunctions: Complex automated systems can break down, causing
productionlosses

A Software Glitches and Cyberattacks: Al-poweredsystemsarevulnerableto softwarebugs
andcyberattacksyhich could disruptoperationr evenmanipulategrowing conditions

Loss of Traditional Farming Skills: Too muchtechnologycould leadto urbancommunities
losing traditional farming skills and knowledge As urbanfarming becomesnore automated,
handson experiencemight be devaluedThis lossof skills could makeurbanfood systemdess
adaptabldo unexpectedhallenges

A Deskilling of Farmers: Overautomationcould make urban farmers less able to fix
problemsor adapt

A Lossof Local Knowledge Traditional farming practices suitedto local conditions,could
be replacedby standardizedtechdriven methods,leading to a loss of valuable local
knowledgeandcropdiversity

A ReducedCommunity Engagement Highly automatedarmsmight neediesshumanlabor,
potentiallyreducingthe socialandeducationabenefitsof urbanagriculture
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Economic and Social Disparities: A negative future could worsen economicand social
differencesn cities The high costsof advancedechandcorporatecontrol could makeit hard
for smallfarmersandcommunitygroupsto getinvolved, concentratindpenefitsin the handsof
afew.

A Unequal Access Advancedurban farming tech might be too expensivefor low-income
communitiesjncreasingnequality

A Job Displacement Automationcouldleadto job lossesn traditionalagricultureandcreate
a gapbetweenhigh-skilled techjobsandlow-skilled manualjobs.

A Corporate Control and Food Deserts Corporate control could lead to a focus on
expensive crops for rich consumers,ignoring the needs of poorer communities and
worsening'food deserts'(areaswith limited accesgo fresh,affordablefood).

Environmental Degradation

In a negativefuture, focusingonly on tech efficiency without consideringbroaderecological
principlescould harmthe environment

1. Increased Energy Consumption and Carbon Footprint: The high energy use of
advancedurban farming techis a big environmentalrisk. If poweredby fossil fuels, it
couldincreasecarbonemissionscontradictingsustainabilitygoals

2. ResourceDepletion and Waste While urbanfarming aimsto useresourcefficiently, a
negative path could involve using up resourcesand creating waste if not managed
sustainablyFor example,making hydroponicnutrients,LED lights, and plastic partshas
environmentalmpacts Properdisposalof old techandfarm wasteis crucial

3. Ecological Disconnect and Biodiversity Loss Too much focus on controlled indoor
farmingcouldleadto a disconnecfrom naturalsystemsanda lossof biodiversityin cities.
Enclosedverticalfarmsmight not offer the sameenvironmentabenefitsasrooftop gardens
or communityfarmsthatsupporturbanwildlife.

4. Monoculture: Techoptimized farms might favor growing only a few high-yield crops,
reducingdiversityandmakingthemlessresilientto pests

5. Disconnectionfrom Nature: Controlled environmentscan separateurban farming from
naturalprocessesike pollinationandsoil health

Positive Future for Urban Farming Technology

Converselyjmaginea future whereurbanfarming technologydeliverson its promise,leading
to sustainableresilient,andfair city food systemsThis positive pathdepend®n responsible
techdevelopmentguidedby sustainability,inclusivity, and communityempowermentin this

optimistic scenariofechnologyhelpsintegratefood productioninto city life, benefitingpeople
andthe environment

1. Decentralized Food Production: Urban farming technology can empower local
communitiesto control their food systems Think of a network of connectedurbanfarms
smartrooftop gardens,community hydroponicfacilities, and building-integratedvertical
farmsall contributingto a city's food supply This reduceselianceon long-distancefood
transport, improves local food security, and creates local economic opportunities
Technologymakesthis possibleby providing accessibletools and knowledgefor city
residentgo grow food, regardles®f their pastfarming experience
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Smart farming platforms, opensource designs, and educational resourcesmake urban
agricultureaccessibléo everyone

EnhancedUrban Environmental Sustainability: In this positivefuture, cities becomegreen
ecosystemswith greenwalls and rooftop farms that clean the air, reduceurban heat, and
managestormwater Energyefficient vertical farms poweredby renewableenergyminimize
their carbon footprint and help store carbon Closedloop urban farming systems,which
recyclewasteandreusewater,createcirculareconomieghatreduceresourceconsumptiorand
pollution. Technologydrives this changeby offering solutionsfor energyefficiency, waste
reduction,andecologicalintegration Smartsensoroptimizeresourcaise, Al managegnergy
in controlled environments,and bio-integratedtechnologiescreate beneficial relationships
betweerurbanfarmsandthe environment

3. Social Equity and Community Well-being: Urban farming technologyalso becomesa
powerful tool for promotingfairnessand communityhealth Urban farms can be centersfor
communityinvolvement,education,andjob creation Rooftop gardensand communityfarms
becomeplacesfor socialinteraction,building a senseof community Urbanfarminginitiatives
providejob trainingand employmentfor marginalizedcommunities contributingto economic
empowerment Educational programs at urban farms promote agricultural literacy,
environmentalawarenessand healthy eating, especiallyfor urbanyouth Technologyhelps
this by creating userfriendly urban farming systems,connectingfarmers through digital
platforms, and providing educationakesourcesUrban farming technologybecomesot just
aboutproducingfood, but aboutbuilding strongerhealthier,andfairer urbancommunities

TechnologicalSynergiesand Systemiclntegration

A positive future for urban farming technology involves combining technologiesand
integratingthemwith othercity infrastructuresThis meansmoving beyondisolatedprojectsto
a holistic approachwhere urban agricultureis a key part of city ecosystemsjmproving
resilience sustainabilityandefficiency

1. Smart City Integration: Urban farms can be seamlesslyintegratedinto smart city
initiatives, providing reattime data on environmentalconditions, resourceflows, and food
production This datacan optimize city resourcemanagementimprove urban planning,and
enhanceverall sustainability

A Urban Data Platforms: Integrateddata platforms collect and analyzeinformation from
urbanfarms and other city systemsto provide a completepicture of food productionand
resourcause,helpinginform policy decisions

A Al for ResourceOptimization: Al cananalyzecity datato optimize water, energy,and
wastemanagemenfior urbanfarming

A Dynamic Urban Planning: Realtime datafrom urbanfarms can help cities adapttheir
infrastructureandpoliciesto changingfood demandsndenvironmentatonditions

2. Circular Economy and ResourcelLoop Closure: Urbanfarming canbe a cornerstonef a
circularurbaneconomyminimizing wasteandclosingresourcdoops

A Waste-to-ResourceSystems City organicwastecanbe turnedinto compostandbiogasfor
urbanfarms,reducinglandfill wasteandcreatingvaluableresources
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A Water Recycling Urban farms canimplementwater recycling systemsand reusetreated
greywaterfrom buildingsfor irrigation.

A Renewable Energy: Urban farms can prioritize solar, wind, and biogasto power their
operationsreducingrelianceonfossil fuels

3. Biomimicry and Ecological Integration: This involvesdesigningurbanfarmsthatimitate
naturalecosystemsnd boostcity biodiversity Urbanfarmsbecomenot just food production
sitesbut alsogreenspaceshatsupportpollinators,improveair quality, andprovidehabitatsfor
wildlife.

A Polyculture and Agroecology Urban farms can grow diversecropstogetherto improve
ecologicalresilienceandsoil health,andattractbeneficialinsects

A Green Infrastructure : Urban farms can be designedas greeninfrastructure,including
greenroofsandwalls, to createhabitatsandprovideecosystenservicedike pollinationand
air purification

A Bio-integrated Technologies New technologiesancreatebeneficialrelationshipdetween
urbanfarms and the environment For example,bio-filters can useplantsto cleanair and
water,andalgaebioreactorscanproducebiofuel andcapturecarbondioxide

SynthesizingFuture Pathwaysfor Urban Farming Technology

The future of urbanfarming technologyhastwo main paths one whereproblemsget worse
(atrophy)and anotherwhereit leadsto sustainableandfair food systems(ascend) We have
already looked at the current state of technology The two scenariosshow the important
choicesthatwill determinethe impactof thesetechnologiesThe future is not set it depends
onthechoiceswe maketoday

A. Potential Negative Trajectory (Atrophy Scenario} If unchecked, technological
advancementms urbanfarming could exacerbaténequalitiesandenvironmentaktrain

1. Digital Divide and Inequality: Increasing reliance on sophisticated Al-powered
managemensystems automatedsensorsand datadriven optimization could concentrate
accessand expertisein the handsof a few. This could exclude marginalizedand low-
income communities,transformingurban agriculture into a new form of "agricultural
elitism".

2. Increased Environmental Footprint: While controlled environmentagriculture (CEA)
aimsfor resourceefficiency, its dependencen energyintensivetechnologiecould leadto
higher greenhousegas emissionsif renewableenergy sourcesare not prioritized The
energyneededor waterpurification andcirculationcould offsetwaterusagereductions

3. Corporate Consolidation and Loss of Local Systems As urban farming technology
becomesmore complex and expensive,large corporationsmight dominatethe sector,
potentiallydisplacingsmaller,communitybasednitiatives andindependentirbanfarmers
This couldleadto ahomogenizatiorf urbanfood production prioritizing profit overlocal
needsandcommunityresilience anddiminishingthediversity of urbanfood systems

4. Technological Dependence and Fragility : Overreliance on intricate technological
infrastructure could make urban food production vulnerable to system failures,
cyberattacks,and disruptionsin technology supply chains Power outages,equipment
malfunctionsandsoftwareglitchescouldleadto croplossesandfood shortages
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1. Loss of Traditional Skills: Excessiverelianceon technologycould lead to a declinein
traditionalfarmingskills andknowledgewithin urbancommunitiesreducingtheresilience
of urban food systems This could result in the "deskilling” of urban farmersand the
erosionof local, adaptedknowledge

2. ResourceDepletion and Waste Generation: Unlessmanagedsustainablythe production
of hydroponicnutrients,LED lighting systemsandplasticcomponentsisedin CEA could
leadto resourcedepletionandwastegenerationThe disposalof obsoletetechnologieslso
presentanenvironmentathallenge

3. Ecological Disconnectand Biodiversity Loss An overemphasi®n completelyenclosed
CEA systemsmightleadto anecologicaldisconnecfrom naturalsystemsandcontributeto
biodiversity loss These systemsmay not offer the same ecological benefits as more
integratedurbanfarming methodslike rooftop gardensor community farms that support
urbanbiodiversity

B. Potential Positive Trajectory (AscendScenario} Converselya positivefuture seesurban
farming technologyfulfilling its promise,fosteringsustainableresilient, and equitableurban
food systems

1. Decentralized Food Production: Strategicallydeployedurban farming technologycan
empowerocal communitiesto control their food systemsA networkof interconnectedirban
farms, equippedwith smartsensorsand utilizing hydroponicfacilities, could reducereliance
on long-distancefood transportationenhancdocal food security,and createcommunitybased
economicdevelopment

2. Enhanced Urban Environmental Sustainability: This vision includes cities where
buildingsintegrategreenwalls androoftop farmsthat purify air, reducethe urbanheatisland
effect, and managestormwatemrunoff. Energyefficient vertical farms, poweredby renewable
energy sources,would minimize their carbon footprint and contribute to urban carbon
sequestrationClosedloop systemsntegratingwasterecycling and water reusewould create
circularurbaneconomies

3. Social Equity and Community Well-being: Urban farms could serve as hubs for
communityengagementgducation,andjob creation,providing job training and employment
opportunitiesfor marginalizedcommunities They could foster social interaction,a senseof
belonging,andpromoteagriculturalliteracy andhealthyeatinghabits

4. Technological Synergies and Systemic Integration: A positive future involves urban
farming becoming an integral component of urban ecosystems,enhancing resilience,
sustainabilityandefficiency.

A Smart City Integration: Urban farms could be seamlesslyintegratedinto smart city
initiatives, providing reattime data for optimizing urban resource managementand
planning

A Circular Economy. Urbanorganicwastecould becomea valuableinput for farmsthrough
compostingand anaerobicdigestion Water would be recycled and reusedwithin urban
farming systemsandrenewablesnergywould poweroperations
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A Biomimicry and Ecological Integration: Urbanfarmswould be designedo mimic natural
ecosystemsand enhanceurban biodiversity They would incorporategreenroofs, green
walls, andurbanforests,andadoptpolyculturesystemdo enhanceecologicalresilienceand

supportpollinators

1. NFT Flat Bench System
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5. Dutch Bucket

7. Grow Light System
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Chapter Smart Farming Technology for SustainableDevelopment

05 M. HasanVinod Kumar,BharathG, Anjani Kumar andAnkita PrakasiShinde
Principal ScientistCPCT, ICARIARI New Delhi

Introduction

Smartfarming technologydealswith growing high value horticultural cropsin peri and peri
urban areaswith the help of modern technologies High value horticultural crops like
vegetablesflowers, herbsand seedlingscan be grown roundthe yearor in off seasorunder
smarturbanfarming It is beingpractisedn openfield, protectedstructuresyoof top, balcony,
kitchengardenandalsoinside closedroom It canbe adoptedwith or without artificial light.
Smart farming involves lots of modern technologiesmainly for efficient control and
managemenof costly inputs like energy,water, seed,fertilizer and other chemicals Value
chain basedefficient marketingsystemis the importantcomponeniof SmartUrban Farming
Thesetwo importantcomponent®f SmartUrbanFarmingare attractingyouthsand common
citizensto adoptit on massscalemainly in the big cities Simultaneouslythis type of farming
helpsin growing safefood with 0 n eo@rsinvolvementin relatively small spacesometimes
within homeitself. It alsohelpsin pollution control andfacilitatessupply of abundanbxygen
and control of manyharmful gasedy growing specializedplants This is the main reasonfor
massiveadoptionof SmartUrban Farmingtechnologyin the postcovid era SmartFarming
givesthe opportunityto grow safeand high value horticultural cropsfor our own family and
for the societyandthusit is suitablefor sustainabledevelopmentMany start ups relatedto
differentaspect®of SmartFarmingarenow flourishingin big cities

Following Modern technologiesare importantcomponentof SmartFarmingfor sustainable
development

A ProtectedCultivation Technology

A Drip Irrigation andFertigation

A SoillessCultivation Technology

A Hydroponics AeroponicsandAquaponics

A ML, Al, Automation,SensorsControllerandloT

A Vertical Farming

IoT and Sensor Operated Greenhouse Smart Farming Technology at ICARARI Pusa
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Major advantagesf SmartFarmingTechnologyareasfollowing.

A Roundtheyearpossibility of growing high valuehorticulturalcrops

A Off seasoravailability of growing high valuehorticulturalcrops

A Efficient controlandmanagementf inputs

A Safeandchemicalfree productionof high valuehorticulturalcrops

A Leadsto healthyandenvironmentallyfriendly atmosphere

A Personalnvolvementin growing high valuehorticulturalcrops

A Sustainablelevelopment

Smart Farming under Protected Cultivation Technologyfor Horticultural crops

Protected cultivation based smart urban farming offers several advantagesto produce
horticulturalcropsandtheir plantingmaterialof high quality andyields, throughefficient land

andresourcautilization. Fruits, vegetableandflower cropsnormallyaccrued to 8 timeshigher
profits than other crops This margin of profit canincreasemanifoldsif someof thesehigh

valuecropsaregrown underprotectedconditions,like greenhousesiethousestunnels,shade
netetc Followingimportantprotectedstructuresarecommonlyusedfor smarturbanfarming

A Naturally VentilatedGreenhouse
A ClimateControlledGreenhouse
A InsectProofNet House

A ShadeNet House

A Tunneltype Greenhouse

A RainShelter

All theseprotectedstructurescan be used for adoptingsmarturbanfarming basedon either
soil or soillesssystemin bothsingleandmulti layers The growingsystemcanbe modified and
easilyconstructedasperthe specialrequiremenbpf the moduleadoptedor crop production

Suchan agriculturalproductionsystemcould provide a more profitable sourceof incomeand
employmentin urbanand perturbanareas The amountof post harvestlossesin vegetables
andcut flowersis very high (20-30%), which canbe significantlyreducedandproductivity can
be increaseds-10 through protectedcultivation technologiesby taking the crops round the
year Protectectultivation hasvery high entrepreneuriavalueandprofit maximizationleading
to local employmentsocialempowermenandrespectabilityof the growers Environmentally
safemethodologiesnvolving GAP and IPM tacticsreducethe hazarddacing the high value
products

Machine Learning, Artificial Intelligence, Sensorsand IoT for Sustainable management
of Smart Farming Technology

Machine learning (ML), Internet of Things (IoT) and Atrtificial intelligence (Al) based
automationhavebeenthe recentmostsuccessfubpproachesor controlling greenhouseand
Urban farming modelsfor maximizing the quality crop productionof high value vegetables,
flowers and seedlingsand efficiently controlling the entire related businessmodels These
recenttechniquesncorporateand integratethe humanexpertise,sensorspnline and in-situ
data,softwaresandhardwaregrom differentsourcedor the efficient managemenof all the
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relatedinputs and maximizethe outputin termsof both quality and quantity The future of
smart, efficient and precisionagricultureis mainly basedon automationlinked with 10T and
Al.

Following sensorarecommonlyusedfor SmartFarmingTechnology
A Climatic Sensors

A FertigationSensors

A WaterQuality Sensors

A Diseasenonitoringsensors

A PlantSensors

A Leaf Sensors

ICAR-IARI PusaDelhiis oneof theleadinstitutescarryingresearcheducatiorandtrainingon
differentaspectf SmartUrbanfarming Technologyincluding SoillessVertical Hydroponics
basedFarmingat Centerfor ProtectedCultivation Technology Indigenousinfrastructuredor
Soilless, Hydroponics, Aeroponi¢c Multi layered vertical farming have been developed,
installed and evaluatedwith significant achievementsn Automationwith sensordncluding

IoT developmentTechnicalBulletinstitted i Hy d r o Peohnalogyfer HorticulturalCr o p s 0
(TB-ICN:1882018, SmartUrbanFarmingTechnology(TB-ICN:2702022 English)and(TB-
ICN:H-1952022Hindi) have beenpublishedby ICAR-IARI for Technologydissemination
relatedto SmartUrbanfarming

4

: 77 A

Smart Urban Vertical farming Model being displayed at Kisan Mela ICAR IARI Pusa
Delhi

Government of India (GOI) initiatives for Smart Urban Farming

Smart urban farming has great prospectsfor Indian agriculture It is one of the potential
technologiegor doublingfarmersincome In the changingscenaricof food habitsandgrowing
fad for greenvegetablesherbsandfruits, hydroponicgechnologyis goingto play a majorrole

for sustainabl@ndroundthe yearproductionin urbanandperiurbanareasAs this technology
is capital intensive and requirestechnical knowhow, GOI has launchedmany schemesto

promotethis technologythroughdifferentagencies
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Someof the majoragenciego promoteSmarturbanfarming areasfollows.
1. Ministry of Agriculture & farmersWelfare, GOI

2. NationalHorticultural Board (NHB)

3. NationalHorticultural Mission(NHM)

4. HorticultureMissionfor North East& HimalayanStates

Credit linked projectsrelating to establishmenbf Commercialproductionunits in protected
conditions for Hydroponics cultivation are supportedfinancially by National Horticultural
Board NHB. The details of the schemesare available through the link (www.nhh.gov.in).

NationalHorticultural Mission (NHM) andHorticulture Mission for North East& Himalayan
Statesalso indirectly supportHydroponicsrelatedprojectsthroughthe protectedcultivation
initiatives. Farmersand entrepreneurscan avail these schemesas per the eligibility and
suitability. Ministry of Agriculture and farmersWelfare, GOI is providing funding (Up to 2

croreloan)to farmersunderAgriculture InfrastructureFundfor SmartUrbanFarmingmodels
like Vertical Farming,Soilless HydroponicsandAeroponics
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Growing of Vegetables on Terrace Garden

B. Manga
Horticulture Officer, Department oHorticulture, Telangana

Introduction

Why Terrace gardening?

Accordingto the reportsof FAO, by 203Q 60 per centof the peoplein developingcountries
will likely live in cities This rapid growthof city populationin thedevelopingworld is placing
enormousdemandson urbanfood supplysystemdeadingto food shortagesluring the time of

crisis. Urbanagricultureis the only solutionleft to overcomethis crisis pandemicsituationsof

Corona The availableAgriculture land is getting reducedday by day dueto urbanisation&

industrialisation Hence, roof tops are the Solution for growing of Vegetablesin Urban
Farming According to WHO report (2020 deathsoccurring due to contaminationof raw
vegetablesand deficiency of Malnutrition in 1.75 lakhs of ¢ h i | d& woménsDue to

malnutrition in India 8,82,000 deathsare occurringevery year as per UNICEF 2019 report

Vegetablegrowing gardensproviding healthy food, with smarttechnology In metropolitan
citiesandareaswvheresufficientspaces a luxury, communityfarming canbeaboon

Urban Farming

i Ur Baamngis a procesof usinginnovativescientific farmingtechniquedo producehigh
yield and high quality of fresh organicfood in very limited urban areaslike terracesand
balconiesall year-roundo

Benefits& Advantages

A Healthy life by consumingorganically cultivated fruits, vegetablesof our choice on our
terrace(Terraceto Table)

A Stresshusteractivity

A Living closerto Nature

A Botanicalknowledgeto children

A Avoiding of uselesgV serialsandmakingdevils brain
A Improvescoordinationbetweerfamily members

A Body exercise

A Fresh& Goodnutritive valuevegetables

A Pollutionfree environment

Where?

A It canbe grownon TerracesBalconies Kitchens,Verticals, Windows,Bed rooms
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Stepsinvolved in Terrace Gardening
1. Layout

Planningthe layout is the first stepin terracegardening Spacemust be carefully measured,
consideringsunlight, shade,and wind directions Placementof containers,walkways, and
utility areasshouldbe mappedor easyaccessA well-designedayout ensuresfficient useof
spaceandhealthygrowth of differentcrops

2. Waterproofing

Terracewaterproofingpreventsseepageand protectsthe building structurefrom damage A
waterproofinglayer suchaspolymercoating,tar sheetspr specialmembranesnustbe applied
beforestartinggardening Properdrainageslopealsohelpsavoid waterstagnationThis stepis
essentiato safeguardoththeroof andthe plants

3. Procurement of Stands

Standsor racks are requiredto elevate pots and containers,ensuringbetter drainageand
preventingdirect contactwith the terracesurface Metal or woodenstandsalso allow proper
airflow beneathcontainers,reducing dampnessand extendingterracelife. Strong, durable
standshelp organizeplantsneatlyandmakemaintenanceasier

4. Purchase/Procurementof Containers

Containersarethe basicunits of terracegardening Dependingon crops,onecanchoosegrow
bags,clay pots, plastic buckets,or woodenboxes Containersshouldbe durable, lightweight,
and spaciousenoughfor root development Selectingthe right size and type of container
ensuresealthyplantgrowthandhigheryields

5. Making Drain Holes

Drain holes at the bottom of containersare crucial for releasingexcesswater Without
drainageyootsmay rot dueto waterlogging Holescanbe coveredwith small stonesor mesh
to preventsoil loss This stepensuresoots get adequateair, promotinghealthyand disease
free plantgrowth

6. Preparation of Soil Mixture

A good soil mix is the backboneof terracegardening ldeal mixture includesgardensoil,
compost, cocopeat and sand in balancedproportions This combination retains enough
moisturewhile allowing properdrainage Nutrientrich, light, and aeratedsoil ensuresealthy
roots,fastergrowth,andsustainablezegetableandflower productiononterraces

7. Container Filling

Containersshouldbefilled with the preparedsoil mixture,leavinga small spaceat the top for
watering Properlayering with stonesor gravel at the baseimprovesdrainage Evenfilling
helps root establishmentnd reducescompaction A well-filled containercreatesthe right
foundationfor healthyplantdevelopment

8. SeedSowing/Planting

Once containersare ready, sowing of seedsor transplantingseedlingsis done Seeddepth
shouldbe maintainedaccordingto crop type For direct sowing, spacingmustbe ensuredo
avoid overcrowding Healthy, certified seedsand seedlingseensurebettergermination stronger
plants,anda productivestartto terracegardening
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9. Watering

Watering should be done carefully basedon plant needsand weatherconditions Morning
wateringis preferredto reduceevaporatiorand preventfungal infections Overwateringmust
be avoidedto protectrootsfrom rotting. Using wateringcansor drip systemsensuresuniform
moisturesupply,supportingsteadygrowthandhigheryields

10. Manuring

Supplyingnutrientsregularlythroughorganiccompostvermicompostor liquid bio-fertilizers
keepsplants healthy Manuresreplenishsoil fertility and improve microbial activity. They
shouldbeappliedatintervalsdependingonthec r o gvodvih stage Adequatenutrition ensures
strong roots, better flowering, higher yields, and sustainableterrace gardening without
excessivehemicals

11. Management

Managementinvolves regular monitoring of plants for pests, diseases,and nutrient
deficiencies Practicessuch as pruning, staking, weeding,and crop rotation keepthe garden
productive Timely harvestingandseasonaplanningalsoform partof managementConsistent
careensuresustainabilitylong-term soil health,anda successfuterracegardeningsystem
Terrace lay out

A 2 hourssunlightexposedareaperday

A 2-4 hours

A 4-6 hours

A 6-8 hours

A Morethan8 hours

Water proofing
A Roofsealpaint
A Weedmat250gsm

Selectionof containers
A Growbags/Silpaulinebags
A HDPEbags/drums
A Earthenpots

A Traysi Greens

A Silpaulinebagscycle/r
A Curdbuckets

A Paintbuckets

A Thermocoleboxes

A watercanbubbles

A Usedcoconutshells
A Oil/detergentcans

A PETBottles

A Tiresetc
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Crop Selectionbasedon Sunlight

Sunlight Plants

0 hours work and storage area (Farm implements, manures, fertilizers,
pesticides etc.)

2 hours Greens leafy vegetables (Palak, Amaranth, Menthi, Chukka, Bachg
Coriander, Pudina, Gongura, Colocasia, etc.)

2-4 hours Crucifers (Cabbage, Cauliflower, Lettuce, Broccoli, Brussels sprou
etc.)
4-6 hours Solanaceous, Cucurbits, Tubers, Legumes (Tomato, Green chillies

Brinjal, Gourds, Potato, Carrot, Bhindi , Beans) & all flower plants ¢

6-8 hours & Fruit plants (MangoJamunAmla, Pomegranate, Figer, Phalsa,
More than 8 hours| BananaSithaphal Guava, Papaya, Fi§apotaMunaga(Drum stick),
Water apple, Star fruit, Curry leaf etc.

Preparation of Soil Mixture

A 20% Redsoil- fine soil

A 40% Vermi compost

A 20% Cocopeat

A 05% Neemcakeor MustardcakeBavistin
A 15% Manure(well dried)

A goodpotting mixture providesa balanceof nutrients,drainageandaerationfor healthyplant
growthin containerslt includesgardensoil, compostand cocopeator perlite Sterilizingthe
soil beforemixing canhelp preventpestsanddiseasesThe proportionscanbe adjustedbased
onthe specificneedsof the plantsbeinggrown

Availability of Seeds

Researchinstitutes (ICAR) :

AlIHR i Bengalury 797539534 https//seedihr.resin/
AlIVR i Varanasi 893390366ttps//iivr.icargovin/sp/

A National Seed Centers (NSC) State Universities/ State Horticulture (or) Agriculture
Department

AAuthenticResearciCenters
AHybrids seedsAny seedsshop

APvt CompaniesrecommendedMahycq Syngenta,Seminis Namdharj East west, Indo
American,US seedsEnzazaiden VNR seedsetc,

AotherSourcesOrganicbazanet, Amazonin:, Krushikendracom etc,
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Grafted/ Budded Fruit Plants

Graftingis Horticulturaltechniqueto reducethe vegetativestageof thefruit plantandenhance
the flowering & fruiting in shortduration Joining of two different plantstogetherso they
grow asone Thistechniquealsoknownasgraftageto combinesdesirablecharacteristicrom
differentplantsinto a single,morerobustplant Thetop partof the graftedplant,includingthe
budsandleaves,is calledthe scion, while the bottom part, including the roots, is called the
rootstock

Watering
Thin leavedplants | needs regular| Palak Tomato, Brinjal, Bhendi Curry leaf, Gourds,
watering Mango, Lemon grass,Rose,PomegranateCoriander,
Menthi, Mint, Starfruits etc
Thick leaf needs less| Fig, Bachali Chukka, Fig, Sapota Vamu leaf, Rana
wax coated leaf| watering phala Amla, Sithaphal Papaya, Tamarind, Amla,
narrowleaf plants Jack,Neredy Puding Apple ber, Waterapple,etc

Cultural Practices
1. Blue and Yellow Sticky Traps

Sticky traps coatedwith adhesiveare effective in monitoring and controlling flying insect
pests Yellow traps attract whiteflies, aphids,and leaf miners, while blue traps are useful
againstthrips. They help reducepest populationswithout chemicalsand allow farmersto
observenfestationsearly for timely management

2. PheromoneTraps

Pheromondraps use speciesspecific chemicallures to attractmale insects,disruptingtheir
matingcycle Theyarehighly effectivein controlling mothsandfruit borers By reducingpest
breeding,thesetraps minimize damageto crops They are ecofriendly, costeffective, and
commonlyusedin integratedpestmanagemenpractices

3. Light Traps

Light traps attract nocturnalinsectsthat are drawn to artificial light sources Once lured,
insectsare eithertrappedor killed. Thesetrapshelp managemoths,beetles,and othernight-
flying pests They provide a non-chemicalcontrol methodand also help farmersidentify the
dominantpestspeciesn fields.

4. Yellow Flower Plantsi Marigold

Marigold plants act as a natural pest managementool in gardensand farms Their bright
yellow flowers attractinsectpestsawayfrom main crops,servingastrap plants Additionally,
marigoldsreleasecompoundghatrepelnematodesndotherharmful organismsgcontributing
to healthiersoil andsustainablerop protection

5. Anti-Repellantsi Tulsi or Lemongrass

Certainaromaticplantslike Tulsi (holy basil) andlemongrasseleasenaturalcompoundghat
repel harmful insects Growing these near vegetable crops helps reduce attacks from
mosquitoesflies, and borers Apart from pestmanagementthey also improve biodiversity,
provide medicinal benefits,and supporteccfriendly farming without relianceon synthetic
repellents
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6. Pinching

Pinchinginvolvesremovingthe soft tips of youngplantsto encouragdéranchingandbushier
growth This practicehelpsincreaseflowering sitesandimprovesoverall plant structure It is
especiallyusefulin cropslike chilies, tomatoesand ornamentalsRegularpinchingenhances
yield, ensuredetterairflow, andreducesliseaseisk.

7. Hand Pollination

In cropswhere natural pollination is limited, hand pollination ensuresfruit set It involves
manuallytransferringpollen from maleto femaleflowers using a brushor by direct contact
This methodis particularly effective in cucurbitsand gourds, ensuringhigher productivity,
uniform fruit size,andbetterharvestquality.

8. Attract Pollinators

Encouragingnatural pollinators like bees,butterflies, and hoverflies improves crop yields
Farmers can plant nectafrich flowers, avoid harmful chemical sprays, and maintain
biodiversityto attractthem Pollinatorsplay a vital role in fruit and seedproduction,making
their presencerucial for bothterracegardensandfield agriculture

9. 3G Cutting

3G cuttingis a pruningtechniqguecommonlyusedin cropslike chilies It involves systematic
cutting of the third-generationbranchesto promote more flowering shoots This method
increasedruit-bearingsites,enhanceyield, and ensuresbetterquality produce Regular3G

cuttingalsohelpsmanageplantshapeandstrength

10. Staking

Stakinginvolves supportingtall or climbing plantswith sticks, wires, or trellises Cropslike
tomatoes,beans,and cucumbersbenefit as staking preventsplants from falling, improves
sunlight penetration,and reducespestand diseaseexposure It also makesharvestingeasier
andpromotesbetterquality fruits by avoidingsoil contact

11. Raking/Weeding

Raking or weeding helps remove unwantedplants that competefor nutrients, water, and
sunlight Regularweedingmaintainssoil health,reducegesthabitats,andimprovesaeration
Raking also breaksthe topsoil crust, enhancingwater absorption Timely weed management
ensuredealthiercrops,betteryields,andminimizesnutrientlossto invasiveplants

Hand pollination

Hand Pollination involves manually transferringpollen from the male flower to the female
flower to ensurefruit production Thisis often necessarywhennaturalpollinatorslike beesare
scarce The procesgnvolvesidentifying male and femaleflowers, collecting pollen from the
maleflower, andthentransferringit to the femaleflower.

Example: Cucurbits like squashBitter gourd,Ridgegourd,Bottle gourdandmelons
Precautions
1. Avoid ExcessWatering

One of the frequenterrorsin terracegardeningis overwatering Supplyingtoo much water
leadsto root decay,fungal growth,andnutrientleachingfrom the soil.
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Vegetablesgenerally prefer soil that remains moist yet well-drained, rather than soggy
conditions When the soil is saturated,oxygen availability to roots decreasesrestricting
growth A simple methodis to testmoistureby insertinga finger aboutan inch deepinto the
soil; if it feelsdry, wateringis needed Controlledirrigation encouragestrongerroot systems
andresultsin healthiercropswith betteryield andquality.

2. Keep Food WasteAway from Terrace

Dumping leftover food or organicscrapson the terraceattractspestssuchasrats, birds, and
insects Rodentsjn particular,causeseveredestructionby gnawingstems,burrowing soil, or
eatingseedsandfruits. In addition,decayingfood promoteshe spreadof flies andpathogens,
creatingan unhealthyenvironment Insteadof leavingwasteexposedit shouldbe placedin a
closedcomposthin or vermicomposunit. This way, wasteis turnedinto nutrientrich manure
while keepingthe terracepestfree. A cleanandorganizedgardenensuresealthierplantsand
preventdong-termdamagdarom unwantedvisitors

3. Importance of Correct SeedDepth

How deepseedsare placedin soil playsa crucial role in germinationand seedlinggrowth If
buriedtoo deep,seedlinganay lack the energyto breakthroughthe surface resultingin poor
sprouting If sown too shallow, seedsmay dry out quickly or be consumedby birds As a
generalrule, seedsshouldbe sown at a depthabouttwo to threetimestheir size Tiny seeds
like lettucearebettersowncloseto the surface whereadargerseedssuchasbeansshouldbe
placeddeeperProperdepthguaranteeadequatexygen,warmth,andmoisturefor growth

4. Check Expiry Datesof SeedPackets

Seedgyraduallylosetheir ability to sproutastheyage Using expiredonesoftencausesineven
or poor germination,wastingboth time andinputs The expiry dateon seedpacketsindicates
how long seedgemainviable undernormalstorage Always examinethis datebeforesowing
or purchasingSeedsshouldbe storedin airtight containersawayfrom sunlightand moisture,
preferably in cool and dry conditions Choosing certified, fresh seedsresults in better
germination,strongerseedlingsand higher yields. Timely useof quality seedss one of the
simpleststepsto ensuregardeningsuccess

5. UseHigh-Quality Inputs

The foundationof a thriving gardenlies in the useof reliable inputs suchas certified seeds,
quality compostbalancedertilizers, andbio-pesticidesLow-gradeseedsnay carry diseases,
while inferior fertilizersor chemicalscanharmplantsor soil health Investingin trustedbrands
ensuresresilience, higher nutrition, and reducedcrop loss Premium seedsdeliver better
germination,while good potting mixturespromotestrongerroots Avoid unverified or cheap
products,as they may compromiseproductivity Spendingwisely on quality inputs initially
provideslong-term benefits leadingto healthiercropsandmoresustainableerracefarming

6. Plant According to Sunlight Needs

Sunlightis avital factorin plantgrowth, fueling the proces=f photosynthesiDifferent crops
havevariedlight requirementsLeafy vegetablesuchasspinachandlettucecanmanagewith
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3-4 hoursof light, whereadfruit-bearingcropslike tomatoeschilies, cucumbersand brinjal
thrive under6i 8 hoursof direct sun Observeyour terraceto identify areaswith maximum
light and allocatecropsaccordingly Shadeloving varietiesshouldbe placedin cornerswith
lessexposure Arranging plantsas per sunlightavailability reducesstress boostsgrowth, and
makesefficient useof limited terracespace

7. Avoid Blindly Copying Planting Methods

Everyterracehasits own micro-climate definedby sunlight,space andsoil. Copyinganother
p e r s pantidgmethodwithout adjustingto local conditionsoften leadsto failure. Crops
successfuln one city may not performin anotherdueto changesn temperaturerainfall, or
humidity. It is wiser to designplanting systemsbasedon observationof your environment
Experimentingwith crop combinations suitable containersand layouts helpsin finding the
bestfit. Adapting practicesratherthan imitating ensuresbetter plant health and maximizes
availableresourcedgor long-termgardeningsuccess

8. ReplaceSoil After Every 2i 3 Crops

Growingvegetablesepeatedlyn the samesoil graduallydrainsnutrients reducedertility, and
raisestherisk of pestsandsoil-bornediseasesWith continuoususe,the soil canalsobecome
compact,limiting proper root growth Therefore,after two or three cropping cycles, it is

essentialto rejuvenateor replacethe soil mixture Old soil can be revived by solarization

addingcompost,or blendingit with fresh gardensoil, cocopeatand manure Renewingsoil

restoresfertility, improvesdrainage,and maintainsthe productivity of terracegardensover
time.

9. Water in the Morning

Morning irrigation is bestfor plantssincethe temperatures low, reducingwaterevaporation
Plantsalso absorbwater more effectively, staying hydratedthroughoutthe day Leavesdry

naturally under sunlight, lowering the chancesof fungal infection that thrives in damp
conditions Early watering also supports photosynthesiswhich begins as the sun rises

Watering in the evening often keepsleaveswet overnight, encouragingpest and disease
problems By synchronizingwatering with plant activity cycles, morning irrigation ensures
healthiergrowthandmoreefficient wateruse

10. Spray Pesticidesin the Evening

Applying pesticidesduring eveninghoursis saferand more effective Beneficial insectslike
beesand butterflies,which are active during the day, are lessdisturbedat this time. Cooler
temperatureandminimal wind preventquick evaporationallowing the pesticideto remainon
the plant longer Sprayingunderstrong sunlight reduceschemicaleffectivenessdue to rapid
breakdown Evening applicationprovidesovernighthoursfor absorption,giving better pest
control results Following proper dosesand safety guidelinesensuresmaximum efficiency
while reducingharmto the environmentandpollinators

11. Apply FungicidesDuring the Day

Fungicidesgive the bestresultswhen applied during daytime, particularly late morning or
earlyafternoon At this time, plantsaregenerallydry, allowing the solutionto stick andspread
evenly on leaves Daylight also ensuressufficient drying before evening moisture settles,
which reducesthe risk of disease Warm daytime temperaturesfurther support better
absorptionSprayingfungicidesin wet or very hot conditionsshouldbe avoided
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Correcttiming ensureghatfungal sporesare suppresseéffectively andoverall plant healthis
maintained

12. Avoid Midday Watering

A Irrigating plantsduring the peakheatof the day, usually betweennoon and afternoon,can
harm ratherthan help. The suddenshockof cold water on overheatedlant surfacescan
causestressor leaf burn Moreover, high evaporationat this time resultsin wastageand
reducedwvaterabsorptionby roots If plantsappeamilted in midday,it is betterto wait until
eveningshadeor the nextmorningfor watering Avoiding middaywateringconservesvater
andsupportshealthy,stressfree plantgrowth

13. Hand Pollinate Female Flowers at the Right Time

Many terracecrops,particularlygourdsandcucumbersneedpollinationfor fruit setting Since
pollinatorsare limited in cities, hand pollination becomesuseful Timing is criticald female
flowersaremostreceptiveearlyin themorningandonly for afew hours Pollencollectedfrom
male flowers should be gently brushedonto female flowers during this period Properhand
pollination ensuresbetter fruit formation, uniform size, and higher yields If delayed,
pollination successdecreasesThis simple method can greatly improve terrace farming
productivity

14. UseSharp Tools for Harvesting

Vegetablesshould be harvestedcarefully to avoid plant injury. Pulling or twisting fruits
roughly can damagestems,reducefurther yield, and make plants proneto infection Using
clean, sharpblades,scissors,or prunersto cut harvestsensuresneatremoval with minimal
stress Smooth cuts heal faster and reducethe spreadof disease For leafy greens,cutting
insteadof uprootingallows plantsto regrow Practicinggentleharvestingmprovesthe quality
andshelflife of producewhile extendingthe productivelife of plants

15. Maintain Proper Drainage

Gooddrainageis vital in terracegardeningo preventwaterstagnationwhich canleadto root

rot andfungal diseasesContainersand grow bagsshouldalwayshaveholesat the bottomto

let out extrawater A soil mix containingsand,cocopeatcompost,and gardensoil balances
water retentionwith drainage Lining the basewith small stonesor pebblesfurtherimproves
outflow. Without proper drainage,roots suffocateand growth slows down Effective water

managememnot only supportshealthyplantsbut alsokeepsthe terraceenvironmentleanand

mosquitefree
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Transforming Urban Spaces:
Chapter Agriculture and Community Gardens

07 Lipi Das and SPattanaik
ICAR-Central Institute for Women iAgriculture, Bhubaneswar, OdisHadia

Introduction

Urbanizationis one of the defining featuresof the 21st century Accordingto United Nations
projections,by 205Q nearly 70% of the global populationwill residein urbanareasIn India
alone,morethan40% of the populationis expectedo be urbanby mid-century,reflectingone
of thefastesttransitionsin history Citiesareeconomigpowerhouseandcentresof innovation,
yet they also reveal deep contradictions prosperity alongsidepoverty, opportunity coupled
with exclusion,and growth shadowedby resourcescarcity Among the most pressingurban
challengesis food insecurity Estimatessuggestthat one in three urban householdsin

developingcountriesstrugglesto accesssufficient, safe,and nutritious food. Rising demand,
inflation in food pricesandheavydependencen rural supplychainsamplify this vulnerability

Globally, urbanizationin the twentyfirst century is changingcommunity life, settlement
patterns, and food systems This change presents possibilities and difficulties for

environmentakustainability,food security,and urbandevelopmenin India, whereover one

third of the populationalreadylives in cities. A potential way to alleviate food poverty,
improve livelihoods, and build greener,more resilient cities is via urban and periurban
agriculture(UPA). Womenareessentialn this context In additionto improvingfood security
and family nutrition, womenled urbanfarms and communitygardengoster social solidarity,

provide businesspossibilities,and have positive ecologicaleffects Researchndicatesthat
femaleled urbanfarms may reducefood pricesby 10-25%, improve home nutrition by 20-

30%, and provide societalbenefitsthat more than double the original investment Women
continueto confronta numberof obstaclessuchasrestrictedaccesgo infrastructuretraining,

financing,andland,aswell astime constraintdroughton by unpaidcaregiving.

At the sametime, urbanizatiordiminishesagriculturalland,reducegreecover,andplacesnew
demandson already stressedecosystemsThe expansionof concretelandscapesot only
disconnectspeople from food production but also worsensthe urban heat island effect,
pollution, and climate risks. These challengescall for fresh solutions that are localized,
sustainableand inclusive One suchresponsegaining global momentumis urbanand peri
urbanagriculture (UPA) the practiceof growing, processingand distributing food within or
aroundcities. Urbanfarming cantake manyforms rooftop gardenspalconypots,community
farms, vertical farming systemsand cooperativegardens Beyondfood, thesespaceserveas
Agr & @m ¢ps dities, creating pocketsof biodiversity, lowering temperaturesrecycling
waste,andfosteringcommunitycohesion

PertUrbanAgriculture (UPA) the practiceof growing, processinganddistributingfood within
or around cities Urban farming can take many forms rooftop gardens,balcony pots,
communityfarms,vertical farming systemsandcooperativeggardensBeyondfood, these
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spacesserve as fi g r € eunn gas ities, creating pockets of biodiversity, lowering
temperaturesiecyclingwaste andfosteringcommunitycohesion

PertUrbanagriculture(UPA) the practiceof growing, processinganddistributingfood within
or around cities. Urban farming can take many forms rooftop gardens,balcony pots,
community farms, vertical farming systems,and cooperativegardens Beyond food, these
spacesserve as fi g r € eunn gas @ities, creating pockets of biodiversity, lowering
temperaturesecyclingwaste andfosteringcommunitycohesion

Researctshowsthat womenled gardenscanimprove householdnhutrition by 20-30%, reduce
food costsby 10-25%, and expandurbangreencoverby up to 15%. Eachdollar investedin
suchinitiatives yields more than doublein community benefits,reflecting their far-reaching
social impact More importantly, urban agriculture offers women platforms for leadership,
entrepreneurshindempowermenin spacesvheretheir voicesareoftenunderrepresented

Framingw 0 m e padisipationin urbanagriculturewithin the Sustainablé®evelopmentGoals
(SDGs)highlightsits transformativepotential Womenled urbanfarming contributeso SDG 2

(Zero Hunger) by improving nutrition and food security, SDG 5 (Gender Equality) by
promotingleadershipandincomeopportunities SDG 11 (SustainableCitiesandCommunities)
by greeningurbanlandscapesandSDG 13 (ClimateAction) by reducingcarbonemissionsand
building resilience In this way, supportingwomenin urbanagricultureis not merelya matter
of inclusionbut a strategicdmperativefor sustainableairbanizationMartinezToro et al, 2022

Alban & Herrera, 2017, CalderénCisnero2016.

This article explores how women, through their participation in urban agriculture and
community gardens,are reshapingcities into healthier, more resilient, and more inclusive
spaceslt examineghe opportunitieschallengesandmodelsof womenled urbanagriculture,
evaluatesstrengthsand weaknesseshrough a SWOT analysis, reviews policies and case
studies,and proposeathwaysfor scalingtheseinitiatives Ultimately, the paperarguesthat
empoweringvomenin urbanfarmingis a cornerstondor achievingresilientfood systemsand
equitableurbanfutures

Urban Agriculture in India: Context And Need

Rapid urbanization in India has created significant challengesfor city planners and
policymakers As millions relocateto urbanareasn pursuitof employmentthe needfor food,
water,housing,andenergyincreasesignificantly The shrinkingof naturalspaceshigh levels
of pollution, and overrelianceon food transportedrom rural areascompoundthe problem
Urban agriculture provides a unique opportunity to localize food production, reduce
dependencen rural hinterlands and mitigatethe carbonfootprint associatedvith food supply
chains In Latin America, urban agriculture has contributedto the food supplyin cities by
providing available spacefor food production(Fernandez2012 Killoran McKibbin, 2006
Cantor, 2010 MartinezToro et al., 2022 MorencGaytan 2022. The need of food for
sustaining life makes urban farming a vital resourcefor supplying nutritious meals to
populationan specificregions(Madaleng 2000.

As pointed out by the Food and Agriculture Organization(FAO), urban farming has the
potentialto tackle severalurbanissuesall at once It increaseshe supplyof freshvegetables,
fruits, andherbs reduceshouseholdood expendituregnhancesesilienceagainstsupplychain
disruptions,and contributesto nutrition security In India, this potentialis evenmore crucial
giventhe dual challengesf urbanpovertyand malnutrition,both of which disproportionately
affectwomenandchildren
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Urban agriculture also directly contributesto | n d icandngmentsunder the Sustainable
DevelopmentGoals (SDGs) For instance,it supportsSDG 2 (Zero Hunger) by ensuring
householdsgspeciallyin low-income neighbourhoodshave accessto fresh and affordable
food. By creatingspacesvhere women can lead, earn,and make decisions,urbanfarming

promotes SDG 5 (Gender Equality), strengtheningw 0 me magescyin both family and

community settings At the sametime, the integrationof farms and gardensinto cityscapes
contributesto SDG 11 (SustainableCities and Communities)by enhancinggreen cover,

promoting waste recycling, and building more resilient urban ecosystemsFinally, urban
agriculturealignswith SDG 13 (Climate Action) by reducinggreenhousgasemissionsrom

long-distancefood transportation,lowering the urban heat island effect, and encouraging
climateadaptivepracticessuchasrooftopfarming, vertical gardensandcomposting

Takentogethertheselinkagesdemonstratehat the needfor urbanagriculturein India is not
just a reactionto food insecurity but a transformativepathwayto build equitable,climate
resilient, and sustainableurban futures Wo me nléadership within this movement is
particularlysignificant,asit ensureghatthe goalsof food security,genderempowermentand
environmentalesiliencearepursuedn anintegratednanner

Womenin urbanagriculture why they matter

Wo me nnddvementin agriculture is not new, but their role in urban agriculture and
communitygardenss gainingrecognitionas cities seekinclusive and sustainablanodelsof
growth Several reasons underscore why women are critical to urban agricultural
transformation

a) Nutritional Gains: Researctsuggestghat womenled urban farms can boost household
nutrition by 20i 30%. Women prioritize diverse,chemicalfree crops that directly improve
family diets Their contributionsdirectly addressiouseholdutrition andfood security

b) Economic Multiplier : For every$1 investedin womeniled farms,communitiesgain $2.5
in benefitsthroughnutrition, savingsandsocialcohesion

c¢) Cost Reduction: Urbanfarmingcancut householdood costsby 10i 25%, freeingresources
for otheressentiaheedssuchaseducatiorandhealthcare

d) Green Infrastructure : Cities with womenled communitygardenseportup to 15% more
green cover, better waste recycling, and improved microclimates contributing to climate
resilience

e) Catalysts for Equity and Resilience Women bring unique perspectiveson care,
sustainabilityand communitybuilding. Their leadershigransformsagricultureinto a tool for
socialjusticeandcollectiveempowerment

By engagingin urbanagriculture,womennot only addressimmediatehouseholdneedsbut
also reshapethe urban food system into one that is more inclusive, sustainable,and
communityoriented

Opportunities for Wo me rPartgcipation

Wo me mpdrtipationin urbanagricultureopensup diverseopportunitiesacrosseconomic,
social,nutritional,andecologicaldimensionsThe adoptionof urbanfarmingin citieshasbeen
shownto alleviatefood securityconcernsFor example Foodsecurityis closelyassociated
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A secondmajor barrieris insecureaccesgo land andspacedor cultivation Womenfrequently
lack legalownershipor tenancyrights overrooftops,communityplots, or vacantiands,making
their activities vulnerableto displacementin many cities, rooftop or backyardgardensare
toleratedinformally but lack official recognitionin urbanplanningframeworks which further
reduceghe stability of w 0 me agéiculturalpractices Without securetenure,investmentsn

long-term farming infrastructureremain unattractiveor not feasible Skill and training gaps
also hinder progress While women bring traditional knowledge of food production and
householdnutrition, they often lack accessto modern farming techniques,valueaddition
skills, andbusinesgraining Limited exposurdo digital platformsor organizednarketsmeans
that their produce rarely reachesbeyond local consumption This is closely tied to

infrastructuralchallengessuch as inadequaterrigation facilities, poor storagecapacity,and
weakmarketlinkages,which togethereduceprofitability anddiscourageexpansion

Finally, time povertyrepresents structuralconstraint Womenin urbansettingscarrythe dual
burden of unpaid care work childcare, householdchores,and elder caré alongsidetheir
farming responsibilities This leavesthem with limited time and energyto scale up their
initiatives, participatein training programs,or engagein collective marketing Unlessthese
intersecting barriers are systematically addressedthrough supportive policies, financial
inclusion, and gendersensitive urban planning, the transformativepotential of womenled
urbanagriculturewill remainunderutilized Economicfactorsaddanotherdayerof complexity
Market volatility and competitionfrom commercialfarms, supermarketsand cheapimports
often drive down prices,leavingsmallscalewomenproducersstrugglingto compete Without
collective bargainingmechanism®r brandingstrategieqsuchas positioningtheir produceas
local or organic),w o me pr@dsctsrisk beingundervaluedFinally, thereis the challengeof
limited awarenesandrecognition Many womenareunawareof existinggovernmenschemes
or do not have the confidenceto navigate bureaucraticprocesses Their contributions
frequently go unrecognizedn policy dialogues,leadingto their exclusionfrom decision
makingprocessethatdirectly affecttheir livelihoods

Takentogethertheseinterlinked barriers financial exclusion,insecureland rights, skill gaps,
infrastructuralweaknessegjme poverty, policy neglect,and marketvolatility underscorehe
structuralinequalitieswomenfacein urbanagriculture Unlessthesechallengesare addressed
through targeted interventions, gendersensitive policies, and supportive institutional
frameworks the transformativepotentialof womenled urbanfarmingin creatingsustainable
andinclusivecitieswill remainlargely untapped

Urban Agriculture Models
Urbanagriculturetakesdiverseforms, offering flexible entry pointsfor w 0 m e pagdicipation

ARooftop Farms: Utilize vacantrooftopsfor vegetableandfruit cultivation, reducingreliance
on markets

AVertical Farming: High-tech solutionsusing stackedlayers and controlled environments
womencanbetrainedin hydroponicsandaeroponics

AcContainer/Portable Gardens Low-cost,scalablemodelsusingrecycledcontainersplastic
bottles,andpotsideal for householdsvith spaceconstraints

ACooperative/Community Gardens Sharedplots managedtollectivelyby w o me gréups,
fosteringcommunityspirit andequitablebenefitsharing
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Thesemodels demonstratehat urban agriculture is adaptable ranging from small kitchen
gardendo high-techvertical farms

Container/
portable gardens

Rooftop Farms Vertical farming Cooperative gardens

Urban Agriculture Models
SWOT Analysisof Women-led Urban Agriculture
Strengths

Womenled urban agriculture carries inherent strengthsthat make it a powerful driver of
sustainablairbandevelopmentOne of the foremostadvantagess its ability to utilize limited
urbanspace=fficiently. Rooftops,balconiesyacantplots,andschoolyardsanbetransformed
into productivegardenghat providefresh,chemicaifree food for householdswo me maadbive
involvementoften ensureghat nutrition, diversity, andhouseholdood securityare prioritized
over purely commercial objectives This contributes directly to better diets and health
outcomesfor families Another strengthlies in the communitybuilding role of wo me n 6 s
participation Women frequently act as social organizers,turning gardensinto centersfor
workshops, cultural events, and youth programs, thereby strengtheningneighbourhood
networks and fostering collective resilience Environmentalsustainabilityis anotherstrong
suit womenled initiatives promote composting,wasterecycling, and ecofriendly practices
that reduce urban pollution, lower C O emissions,and expand green cover Importantly,
evidencesuggeststhat each $1 investedin womenled farms yields $2.5 in community
benefits,underliningtheir high socialreturnon investment Togetherthesestrengthsighlight
how womenled urbanagriculturenot only feedsfamilies but also nurtureshealthier,greener,
andmoreconnectedities.

Weaknesses

Despite its promise, womenled urban agriculture faces severalweaknesseghat limit its
scalability and impact Chief amongthem is the lack of secureland tenure and accessto
resourcesWomenoften do not havelegal rights to userooftopsor vacantplots, makingtheir
farmingactivitiesvulnerableto eviction or displacementin addition,the financial barriersare
significant Many womenlack accesgo formal credit, subsidiespr grantsneededo purchase
seedsjnputs,or irrigation systemskeepingoperationssmaltscaleand undercapitalizedSkill
andtraining gapsalsorepresent weaknessmodernfarming techniquesuchashydroponics,
vertical farming, andvalue additionare often inaccessibldo womendueto limited extension
services Moreover,time povertyis a persistenissue Womenjuggle unpaidhouseholdwvork,
childcare,and social responsibilitiesalongsidefarming, which reducesthe time and energy
available to expand or commercialize their initiatives Finally, the lack of reliable
infrastructuresuchas cold storage transportationand marketlinkagesweakensprofitability
and discouragedong-term commitment Theseweaknessesevealthe structuralbarriersthat
mustbe addressedbor womenled urbanagricultureto movefrom beingprimarily subsistence
orientedto becominga transformativeurbanenterprise
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Opportunities

The opportunitiesfor womenled urban agriculture are vast, especiallyin the context of

growing concernsaboutfood security, climate change and sustainablecities Rising demand
for organicand locally grown food createsa ready market for womenled urban farms, as
urban consumersincreasingly seek chemicalfree and fresh produce Rapid technological
advancementsuchashydroponics aeroponicsandvertical farming provide opportunitiesfor

women to adopt innovative practices that maximize productivity in limited spaces
Governmentschemesand municipal support programsfurther enhanceopportunities,with

statedike Kerala, Tamil Nadu,andBihar alreadypromotingrooftopandcommunitygardening
through subsidiesand training Urban agriculturealso offers scopefor entrepreneurshipnd
value addition women can diversify into food processing,seedlingnurseries,composting
businessesand farm-to-table enterprises Moreover, urban gardenscan double as learning
hubs, offering educationalopportunitiesfor schoolsand youth, while also becomingcultural
and recreationalspacedor communities Theseopportunities,if strategicallyharnessedgan
elevatewomenfrom being participantsto leadersin urbansustainabilitymovementsmaking
themcentralactorsin shapingresilientandequitablecities

Threats

Womenled urbanagriculturealso facesexternalthreatsthat can undermineits sustainability
Environmentalkisks suchas polluted soils, contaminatedvater sourcesandlimited accesgo
clean inputs pose seriouschallengesto safe food productionin cities. Water scarcity and
energyshortagedurther threatenthe viability of urbanfarming, particularlyin droughtprone
or resourcestressedcities. Climate changeadds anotherlayer of uncertainty, with rising
temperatureserratic rainfall, floods, and heat wavesimpacting productivity and increasing
vulnerability On the economicfront, womenfarmersface threatsfrom marketvolatility and
competitionwith large-scalecommercialfarms or cheapimports, which often undercutthe
profitability of smallscale urban initiatives Policy neglectis anothermajor threat urban
agricultureis often treatedas a temporaryor informal activity, without robustinstitutional
frameworksor long-term protection In many cases,the absenceof gendersensitiveurban
policies exacerbateshe risk of w o me Bxélgsionfrom decisionmaking processesUnless
thesethreatsare anticipatedand mitigated,they could erodethe progressmadeby womenled
initiatives andhinderthe scalingof urbanagricultureasa sustainablesolution

“Efficient land use in dense “+Local food production

cities. reduces costs and improves
<+ Environmental benefits: diets.
cooling, waste recycling, air < Strong community health
quality. and social networks.

I <*Highinitial investment «+Limited profitability in

e and land constraints. small-scale operations.

. ++Skill and knowledge gaps in “*Women's time burden
sSwWoT Analy3|3 Weaknesses modernfarming balancing family and farming
of Women-Led 2

Urban
. Fre] < Rising demand for organic
Agncu Iture Q Opportl-"“t'es and local produce.
#*Technological advancements

(vertical farming, hydroponics)

«*Supportive government
policies & municipal programs.
«*Potential for
entrepreneurship in farm-to-
table & value-added products.

+*Soil pollution &

*#Market volatility affecting
small producers.
“#Competition from large-
scale commercial farms.

contamination in urban

spaces.
“*Water scarcity & energy
constraints.

SWOT Analysis of WomenrLed Urban Agriculture
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Policy Landscape,Pathwaysand Call to Action

The policy landscapédor urbanagriculturein Indiais graduallyevolving,thoughit still lacksa

comprehensivenational framework that fully integratesw o me me®dsand contributions

Several statelevel initiatives have emergedwith encouragingresults K e r a Vegebable
DevelopmenProgrammeVDP), for instance hasmobilizedhouseholdandw o me gr@ups
to take up rooftop and kitchen gardens offering both inputs and technicalguidance Tamil

N a d WianHorticultureDevelopmenSchemgUHDS) similarly providesfinancial support
and do-it-yourself kits, enablingcity dwellersto establishgardenson rooftopsand terraces
Bihar hastakenstepsto subsidizerooftopgardeningwhile T e | a n ¢esioafér $ntegrated
Developmenbf Agriculture includesprovisionsfor urbanfarming andgreenhouseultivation

Despite theseinitiatives, most programsremain fragmented,time-bound, or insufficiently
scaled Importantly, few are explicitly designedwith a gendersensitivelens, which means
w 0 me mnigse challenges,such as limited land tenurerights, lack of credit access,and
competingcareresponsibilitiesare not systematicallyaddressedror womento truly benefit,
policies must move beyondtoken supportand embedgenderequity into urban agriculture
planningat municipal,state,andnationallevels

Pathwaysfor scaling womenled urban agriculture require an integrated approachthat
combinesresourcesknowledge,and supportivegovernance Training and capacitybuilding
are critical first steps,enablingwomento adopt moderntechniquessuch as hydroponics,
vertical farming, and composting Skill developmentshould extendbeyond productioninto
areasof processingpackagingand marketing,so womencanmovefrom subsistencéarming
to entrepreneuriaventures Equally importantis financial inclusion Microcredit schemes,
subsidiesandlow-interestloanstargetedspecificallyat womencanreducethe high entry costs
associatedvith urbanfarming infrastructure Establishingsecureland-userights, whetherfor
rooftops,communityplots, or vacantmunicipalland, canprovidethe stability womenneedto
expand their initiatives. In addition, womenled cooperativesand collectives can play a
transformativerole by pooling resourcessharinginfrastructure and negotiatingbetteraccess
to markets Leveragingtechnologyand digital platforms can further enhancevisibility and
connectwomen farmers directly with consumersthrough farm-to-table networks or urban
f ar menarkets Importantly, partnerships between governments, NGOs, academic
institutions,andthe private sectorcan amplify the reachand sustainabilityof suchprograms,
ensuringthey arenot confinedto pilot projectsbut becomemainstreanurbanstrategies

Takentogetherthesemeasured$orm the backboneof a call to actionthat positionswomenat
the centerof urbanagriculturaltransformation Empoweringwomenin urbanfarming is not
just aboutfood it is aboutreimaginingurban spacesas inclusive, resilient, and sustainable
ecosystemsPolicymakersmust ensurethat gendersensitiveframeworksare integratedinto
urbanplanning,grantingwomenboth voice and agencyin decisionmakingprocessesUrban
agriculturerepresentsa strategicapproachto fosteringgreenerhealthier,and more resilient
cities, while simultaneouslyadvancingkey SustainableDevelopmentGoals (SDG 2: Zero
Hunger,SDG 5: GenderEquality, SDG 11: SustainableCitiesand CommunitiesandSDG 13:
ClimateAction). To maximizeits impact,urbanagricultureshouldbe systematicallyembedded
within municipal masterplans, with explicit provisionsthat prioritize w o0 me groupsin
accessingcommunity land and related resources Equally, researchand extensionsystems
shouldinvestin documentingoestpractices scalingsuccessfumodels,and makingscientific
knowledgeaccessibléo womenfarmers Communitieshemselvesalsohavearole to play by
recognizingw o me cogtrsbutionsandfosteringcollective ownershipof greenspaces
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The evidenceis clear when womenlead, householdsbecomehealthier,cities greener,and
societiesmore equitable Thus, investingin womenled urbanagricultureis not a peripheral
policy choice but a strategic necessityfor building the sustainable climateresilient, and
inclusivecities of tomorrow

Conclusion

Urban agricultureis no longer a peripheralpractice it is a central strategyfor resilient,
sustainableand inclusive cities. Within this movementwomenstandout as key actorswho

combineknowledgeof nutrition, care,and sustainabilitywith entrepreneuriahndcommunity

building skills. Womenled urbanfarmsand communitygardenscanincreasehouseholdood

securityby up to 30%, expandurbangreencover,andgeneratesignificantcommunitybenefits

Yet barriers remain financial exclusion, insecure land rights, lack of training, and
infrastructural gaps Overcoming these requires gendersensitive policies, inclusive
governanceandtargetedinvestmentsBy planting seedsof changein rooftops,schoolyards,
vacantlots, andcommunityspacesywomenarenot just growingfood theyarecultivatingmore
equitable, greener, and self-reliant cities The future of sustainableurbanizationlies in

embracingw o me fed@dsrshipin agricultureand community gardens Doing so is not just

aboutfood it is aboutcreatingurbanspaceghat are healthier,fairer, and more resilient for

generationgo come
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Introduction

Food security continuesto be essentialto human growth and welfare Food insecurity,
accordingto the Food and Agriculture Organization (FAO), is the condition in which
individuals do not regularly have accesso enoughsafe, nourishingfood for normal growth
and an active, healthy life. Food scarcity, low purchasingpower, inadequatedistribution
networks,and improper householduse are someof the reasonsthat contributeto it. Food
securityis basedon four factors stability, availability, accessandusage Foodinsecurityon a
global scaleis concerning In 2022 there were about 735 million individuals who were
considerechungry(FAO, 2023. Conflicts, climatechangeandeconomidnstability all worsen
the situation by upsettingsupply chainsand underminingfood systems With 16.3% of its
peopleundernourishedindia still hasa high rate of stunting and wastingamongchildren
Persistentundernutrition, micronutrient deficiencies (hidden hunger), and an increasing
prevalenceof overweightand obesityare the "triple burden"of malnutrition, and the nation,
which ranks10%h out of 127 nationsin the GlobalHungerindex (2024, fits thebill.

Foodinsecurityis still a major nationalandinternationalissue It is describedasthe inability
to regularlyobtainenoughsafe,nourishingfood for an activeandhealthylife. More than735
million people experiencedhunger globally in 2022 and India, which ranks 10%h in the
Global Hungerindex 2024 is burdenedwith threemajorissues undernutrition,micronutrient
deficiencies,and growing obesity In order to addressfood insecurity, local, sustainable
solutionsthat guarantedood availability, accessutilization, and stability are needed Home
gardeninghasbecomea popularway to increasehe food andnutrition securityof households,
especiallyin situationswhere pandemicsconflicts, and climate changecould disrupt global
food supply systems Throughdirect accesgo nutrientdense varied, and fresh crops,home
gardensincreasenutritional diversity, lessenrelianceon markets,and supportenvironmental
sustainabilityHomegardeninghasseveraladvantagebeyondnourishmentsuchasgenerating
revenue, improving health, empowering women, saving money, and conserving the
environment The promotion of nutrition-sensitive gardening has been further expedited
throughoutindia by governmenprogramslike PoshanmAbhiyaanand Poshanvatikas aswell
as assistancefrom Krishi Vigyan Kendras and nongovernmentalorganizations Success
examplesfrom MaharashtraJharkhand Kerala, and Odishademonstraténow it can boost
resilience, enhancehealth, and bring back traditional food systems Consequentlyhome
gardenings aninexpensivesustainableandinclusiveway to improvecommunitywell-being,
public health, and food security while also directly assistingin the accomplishmenof the
Sustainabl®evelopmentGoals(SDGs)
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In this regard, regional and sustainablemethodshave becomeincreasingly important for
building resilience Particularly,communaland home gardeninghave becomeviable options
By making useof existing home spacesthey not only guaranteeesasyaccesso wholesome
food but also encourage self-sufficiency, community involvement, and environmental
sustainability Thesegardensare essentiato the fight againsthungerandmalnutritionbecause
theyactasalink betweenragriculture,nutrition, andhealth

What is Home Gardening?

Growing fruits, vegetablesherbs,and medicinalplantsin or aroundthe homeusingavailable
space

How it Addresses~ood Insecurity:

Providedirect accesgo wholesomeyaried, and freshfood. Lessengelianceon food supply
routesand markets Improvesfood self-sufficiencyin the home Improvesnutritional intake
anddietarydiversity Canbeusedin urbanandrural environmentsevenin crampedareas

Characteristics of Home Garden

Homegardensarefound closeto the living space It hasa wide variety of vegetation Home
gardenproductionservesasa supplementatherthanthe primary sourceof revenueandfamily
consumption Anybody can follow the easy stepsinvolved in home garden production
(Michelle etal., 2004).

Food Production Systemthrough Home Garden

Homegardensarefrequentlyplantedon marginalor unsuitablesoil for growingforageor field
crops A homegarden'grecisedimensiondiffer from onehouseholdo the next The average
sizeof their family memberss typically lessthanthe amountof arablelandthatthe household
owns Eventhosewith little or no land canbenefitfrom newinventionsandpracticesn home
gardening Physicalbarrierssuchaslive fences,hedgespr boundariesalso enclosethe home
gardensHome gardenerdiavelong appliedanimalmanure kitchenscrapsandotherorganic
residues,and this practice has significantly increasedthe fertility and production of those
gardengGalhenaetal., 2012.

Home Gardening Improves HouseholdNutrition

Assumingthat land and water availability are not major constraintsa well-establishechome
gardencanproducethe majority of the nonstaplefoodsthata family requireson a daily basis
Homegardeningwhich guaranteeaccesgo sufficientmacroandmicronutrientsjs oneof the
finestmeasureso improvefamily nutrition at the householdevel. Legumesarea greatsource
of protein, while roots and tuber cropsare high in carbs Vitamins, especiallyA, E, C, and
folate, are essentialand can be found in leafy vegetablesand fruits and vegetableghat are
orangeor yellow in colour Every meal shouldinclude fruits and vegetablessincethey are
essentiato a balanceddiet Protein,fat, and micronutrients,especiallyiron and zinc, areall
foundin meat,poultry, andfish. Theyareespeciallyessentialn smallchildren'sdietsto ensure
normalgrowth andintellectualdevelopment
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i. Socialbenefitsof Home Gardening

Homegardensaremaintainedoroperlyin both rural andurbanlocationsto provideconvenient
accesdo freshplantfood sourcesBy makingfood productsmorereadily available accessible,
and used, home gardenshave a significant positive social impact by directly enhancing
householdood security On a regularbasis,homegrown food productssignificantly increase
the family's nutritional and energy needs Home gardensare an inexpensiveway for low-
incomefamilies to get the nutritious nutrientsthey needwithout havingto buy pricey animal
products Home gardensoffer wholesomefreshfood for daily householdtasks,accordingto
Marsh (1998. Along with plants, home gardensthat incorporate livestock and poultry
operationsalso help families maintaintheir food and nutritional security by providing them
with homeraisedmeat,eggs,andmilk. In addition,somehomegardenersncreasehe amount
of proteinsandothernutrientsaccessibldo the family by growing mushroomskeepingbees,
andevenincorporatingtiny freshwateifish pondsinto their gardenareas

il. Health improvement through Home Gardening

Approximately80% of peoplein underdevelopedationsrely on herbsandmedicinalplantsto
treata variety of ailmentsanddiseasesswell asto enhanceheir overall health Many people
grow theseplantsin their homegardensworldwide for this purpose Lack of basicmacroand
micronutrientconsumptioris one of the causef negativehealthimpactsin humans One of
the most significant health problemsin many low-income nationsis vitamin A deficiency,
which can lead to substantialhealthissues,especiallyfor pregnantwomen and developing
children It hasbeenreportedthatover7 million womenin Africa andAsia sufferfrom vitamin
A deficiency,which accountsfor 6 to 8% of fatalities amongchildren underthe age of five
(WHO 2009. Homesteadood productioninitiatives havebeenestablishedn severalnations
wherethis issueis acutein orderto supportand treatvitamin A deficiencyandto enhance
dietaryquality by enablinga yearroundsupplyof fruits andvegetablesiron deficiencyis the
main causeof anemiaworldwide, accordingto Stoltzfuset al. (2004). During pregnancyjron
deficiencyincreaseshe chanceof deathby 20%. Furthermoregstimationsndicatethataround
onethird of theworld's populationresidesin nationswith significantlevelsof zinc deficiency
Therefore,a lack of certain micronutrientsmight increasesusceptibilityto other infectious
diseasesand the likelihood of dying from conditions including malaria, pneumonia,and
diarrhea Homegardeningprojectsaredesignedandcarriedout in variouscontextsasa means
of addressindnealthproblemsbroughton by hunger Despitethe possibility, nothingis doneto
recognizeandoptimizethe manyhealthbenefitsof homegardening

iii. Economic Benefitsof Home Gardening

The financial advantage®f home gardensextendbeyondsurvival and food and nutritional

security, particularly for householdswith limited resources Home manufacturingof food

productsis more affordableandinvolveslessinvestmentandinputs,which is crucial for low-

incomefamilies with restrictedaccesgo productionsupplies Ranasingh€2009. Comparable
returnsper unit areacanbe obtainedfrom integratinganimal productioninto homegardensas
opposedo field crop production In areaswith limited land, cutting-edgetechnologyhasbeen
applied to maximize available space In addition to offering a source of income and a

householdassetjivestockholdinghomegardensnitigaterisk from croplosses

iv. Environmental Benefitsof Home Gardening

Thereareseveralecologicalandenvironmentabhdvantageto homegardensTheyserveasthe
main organizationthatdevelopsandappliesenvironmentallyfriendly methodgor producing
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food while preservingnaturalresourcesand biodiversity A diverserangeof plantandanimal
speciesare typically found in home gardens Thus, they provide intriguing examplesfor
ethnobotanicatesearchBlanckaertand associate$2004 anotherecologicalbenefitof home
gardensis the cycling of nutrients Reducingsoil erosionand conservingland are two other
benefitsof home gardens Additional advantage®f honeybee attractioninclude enhanced
pollination andhigherfruit set Thereis a symbioticlink betweernplantsandanimalsin home
gardening For example Plantmaterialsare usedasfodderfor the animalsandanimalmanure
is incorporatedinto the compostto fertilize plants, hencereducingthe needfor chemical
fertilizer.

v. Enriching Women Statusthrough Home Gardening

Womenareessentiato the productionof food in manysocietiesyet occasionallytheir valueis
slightly undervalued Additionally, they actively engage in home gardening, albeit
socioculturahormstendto dictatehow involvedtheyareMorenoBlack etal (1996. Although
gardenshad little effect on food intake or nutrition, they were crucial in raising the social
standingandincomeof women Gardenproductsalesarefrequentlythe only sourceof income
or aliving for a selectfew women Womenhaveenhancedheir ability to manageheir homes
and environmentdy learningaboutplantsand gardenpracticesthroughhomegardening To
help keepproductioncostsdown andto maintainthe garden labouris essentialWomenare
better able to handle a variety of householdtasks since they are home managers By
participatingin the productionprocessjndividuals may more readily and affordably provide
for their families. Although they provide a viable avenuefor womento contributeto the
survival, prestige,and characterof the household,home gardensare more significant to
womenon a socioculturalandreligiouslevel.

vi. Improvement of Food Security through Home Gardening during COVID 19

As per Lal et al. (2020, the COVID-19 pandemichasexacerbatedood insecurityin urban
areasby disruptingthe food supply chain, exacerbatinghe financial and physical obstacles
thatlimit accesgo food, and consequentlyeadingto a disastrougise in food wastematerial
due to a lack of workers Reducing food waste, promoting local food production, and

implementingmore adaptabldood systemsare thereforeimperative One of the mostcrucial

strategiesmay be to increasefood availability in the home and community through home
gardeningIn additionto improving the provisionof manyecosystenservicegsuchashuman
health, plant biodiversity, and microclimate),home gardeningcan significantly contributeto

food andnutritional securityduringandafterthe COVID-19 pandemic

Challenges

A Limited space(especiallyin urbanareas)

A Lack of awarenessr technicalknowledge

A Wateravailability andsoil quality issues

A Time andlabourconstraintdor working households
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Typesof Home Gardens

Food Towers. These are raised structuresthat are used mainly for the production of
vegetables

Sackand Polythenegardens Thesecanbe built in differentsizesby doublingor tripling the
layersof sackor polythene A largersackgardencanbe createdby sewingotherbagstogether
atthe edgesandin a horizontaldirection The sack'ssidesshouldbe coveredwith plantscans
It's alsoimportantto guaranteedequatalrainageandsoil fertility.

Container and Box Gardens A variety of containerssuchasbuckets,woodenboxes,pots,
jerry cans,plasticbottles,andwoven basketscan be usedto assistthe growth of vegetables
Theycanvary in sizeandshapebasedon personadesireandavailablespace

Hanging Gardens Gardensthat are not directly supportedby the ground or that are
suspendedh mid-air arereferredto here You may produceveggieslike tomatoesusingthis
methodwithout usinga lot of the alreadylimited space Peoplewho areinterestedn growing
veggiesbut completelylack the spaceto do so typically engagen this activity. You canusea
variety of containerssuchasbucketsbottles,andbaskets

Ridges and Flower Beds In flower bedsand on slopes,home gardeningis also possible

Ridgesareraisedbedsthatareconstructedy heapingsoil (10-20cm) on the ground Although

constructingridgesis fairly difficult, it offers certainadvantaged-or instancethereis greater
drainage since runoff water simply runs off betweenthe ridges Ridges also encourage
vegetablggrowth becausehe soil is usuallymorefriable

Green Houses Vegetablesandotherdelicateplantscanbe grownin atransparengreenhouse
both during and after the growing seasonin a greenhouseplantsare shieldedfrom extreme
weather,such as extremelyhigh temperaturesMoreover, illnessesand pestsare managed
Becausdheyareirrigated,the amountof waterthatthe plantsin the greenhouseeceiveis also
typically regulated

Why Home Gardening?

AEnhanced Food Security: It helps urbaninhabitantsmeettheir dietary needs By giving
householdglirect accesgo food grown at home, it lowersfood insecurity A farmercanhave
consistenproductivity all yearlong if theyplanandmanageheir operationsorrectly

ABetter Nutrition : It providesfamilies with nutrition e.g. minerals and vitamins through
eating of home grown items like veggies This in turn enhanceghe immunity of farming
households

A Income Generation: Producing and selling products to marketplacescreates jobs,
particularlyfor womenandyoungpeople For example]eafy vegetable®ffer arapidreturnon
investmento helpafamily manageheir daily food expenses

AScarcity of Land: It utilizeslittle spacewhich would otherwisehavebeenunproductive

AAccessibility to Markets: Farmerscaneasilyfind marketplaceso sell their produceif they
producefor marketing Produces sold right away,negatingthe needfor costlytransportation,
storagepr refrigeration,which lowerspostharvesiossesandproductioncosts

Awaste Management Compostmanuremadefrom leftover food and agriculturalwastehas
the ability to lessenor reduceurbanwaste This reduceghe needto buy inorganicfertilizers,
which furtherlowersproductionexpenses
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AlLeisure and Ornamentals: Somefarmerswho have an innate enthusiasnfor gardening
pursueit asa pastimeat home Home gardensare usedby othersasdecorationsandto make
their surroundingsmore attractive For example,a well-maintainedgardenwith veggiesin

bucketsmight enhancghe compound'saestheti@appealMugisaetal. (2016.

Governmentand NGO Initiatives
1. National Nutrition Mission (NNM)/PoshanAbhiyaan

The Indian governmentstartedit in 2018 to combat undernourishmentamong children,
teenagayirls, expectanimoms,and nursingmothers Encourageshe developmenbf "Poshan
Vatikas' (Nutrition Gardens)in householdsschools,and AnganwadiCenters Promotesthe
cultivationof seasonallocally sourcedruits, vegetablesandherbsto enhancaliets Enhances
healthandnutrition knowledgeandcommunityinvolvement

2. PoshanMaah (Nutrition Month)

Celebratedas part of PoshanAbhiyaan each SeptemberPromotionof kitchen gardensand
homegardeningn particular Encourage$amiliesandcommunitieso embracenutrientdense
gardeningechniqueghroughcampaignsworkshopsanddemonstrations

3. Indian Council of Agricultural Research(ICAR)

Promotesnutrition-sensitive agriculture through its researchinstitutes and extensionarms
Encourages©iomegardeninghrough

A Cropspecificrecommendations

A Integratedhutrientmanagement

A Organicandbio-farming practices

A Developdocationspecificgardenmodelsfor differentagreclimatic zones
4. Krishi Vigyan Kendras (KVKSs)

Serve as ICAR's mechanismof grassrootsextension Offer seeds, planting supplies,
instruction, and technical assistancegor home gardening Showcaseboth urban and rural
householdausing modelsof nutrition gardens Encouragethe use of compost,biofertilizers
andwatersavingmethods

5. NGOs and Civil SocietyOrganizations

MSSRF(M.S. SwaminatharResearchFoundation)s oneexample Pioneeredarmingmodels
that are bio-diverseand nutrition-sensitive EncouragesMabhila Kisan Sashaktikarati or the
empowermentof women farmers, by use of community and home gardens Emphasizes
combining biodiversity, women's empowerment,and local food expertise Uses kitchen
gardensn rural andtribal areago lesserhiddenhunger

Toolsand Techniques

A Compostingprganicfarming
A Low-costverticalgardening
A Useof indigenousseeds
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CaseStudiesand SuccessStories
Exampledrom Different Statesn India:-
1. Odishai PoshanVatika under Mo Upakari BagichaScheme

Launchedin cooperationwith the Agriculture Departmentand ICDS by the Departmentof
Mission Shakti Home and communalnutrition gardenswere encouragedy Women'sSelf
Help Groups(SHGs) Centeredon fruits, herbs,greenvegetablesandtubers Increasedood
consumptionin indigenouscommunitiesn rural areas

2. Kerala 7 Organic HomesteadGardening

Supportedby the local panchayat@andthe Kerala StateHorticulture Mission Encouragedhe
useof organicinputsin homestea@ndrooftop gardensTraining is offeredby Kudumbashree
Mission and Krishi Bhavans Greaterhouseholdsavingsand easieraccesgo producefree of
chemicals

3. Jharkhand i Kitchen Gardensin Anganwadi Centres

UNICEF and ICDS nutrition-sensitiveinterventions In tribal districts, kitchen gardensare
establishedn homesand AnganwadiCenters Encouragedhe useof native andlocal plants,
suchasamaranthpapaya,and drumstick Improvedthe nutrientintake and feedinghabits of
children

4. Maharashtra i Urban Home Gardening in Puneand Mumbai

NGOsthat promotedrooftop and balconygardeningwere Mission GreenMumbaiin Mumbai
and Urban Leavesin Pune Containerfarming, vertical gardening,and compostingwere the
main topics Encouragedirbanhouseholdgo adoptsustainablesatingpractices Contributed
to improvedaccesgo freshfruit andmentalhealthduringthe pandemic

Impacts Seenin Food Accessand Nutrition

Increasechouseholdavailability of a wider variety of freshfoods Increasedliversityin diet,
particularly for womenand children Decreaseén the cost of mealsfor the home Improved
growth in youngsterswhen observed)and decreasecinemiaare examplesof better health
outcomes Encouraged community involvement and brought back traditional culinary
knowledge

Overcoming the Challenges

A Awarenessndtraining programs

A Communitylevel interventions

A Technicalandmaterialsupport

Role of Extension Services

A Capacitybuilding

A Demonstrationsindsupport

A Encouraginqutrition-sensitivegardening

Policy Recommendations

Include home gardeningin food security planning Supportivepolicies for urbangardening
Incentivesandsubsidiedor households

Contribution to SDGs
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A SDG2: ZeroHunger
A SDG3: GoodHealthandWell-being
A SDG12& 13: Responsibl&Consumptior& ClimateAction

Conclusion

The practiceof homegardeninghasbeenshownto be a viable andsustainablevay to address
food insecurity by increasinghouseholdaccessto a variety of nutrientdensefoods while
encouragingresilience and selfreliance Especially for underprivilegedand resourcepoor
householdsijt offers social, economic,environmental,and health advantagesn addition to
meetingdietary needs In addition to strengtheningheir role in domesticfood production,
women's active participation in home gardening gives them social and economic
empowermentThe valueof communityandhouseholdyardensn ensuringfood andnutrition
securityin the eventof supply chaininterruptionswas further highlightedby the COVID-19
pandemic Innovativetechniquedike containerfarming, vertical gardening,and community
level interventionshavehelpedgetbeyondobstacledike lack of knowledge spaceconstraints,
andwaterscarcity Incorporatinghomegardeningnto nationalfood securitypoliciesrequires
strong policy support, capacity building, and extensionservices India may go closer to
attainingZero Hunger,betterhealthandwell-being,andsustainabléood systemdy including
homegardeningnto developmentainitiatives and promotingcommunityinvolvement In the
end, home gardeningis a meansto a resilient community,an empoweredchouseholdand a
futurethatis nutritionally securenotjusta survivaltactic
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Nutrition G arden Demonstration:
Chapter DevelopingFood and Nutritional Security for Farm families

09 Nivedita P. Sheteand Prashant G. Shete
Krishi Vigyan Kendra,NarayangoanPune

Introduction

Foodinsecurityand malnutrition continueto imposesubstantiahealth,economic,and social
burdenon a large sectionof peopleliving in developingcountries Well-fed and food secure
householdswith adequatenutritional statuswould meanimproving what peopleeat, in terms
of quality, quantity,anddiversity Thisin turn requiresefforts relatedto availability aswell as
economicaccesgo food supply In this context,homegardensof fruits andvegetableplay an
importantrole in fulfilling dietary and nutritional needsby providing householdswith direct
accesgo food that canbe harvestedpreparedandconsumedy householdnemberspftenon
a daily basis Theyaregenerallylocatedin a small areanearthe residencewith high diversity
of plants Homegardensare a time-testedlocal strategythat arewidely adoptedand practiced
by local communitieswith limited resourcesndinstitutionalsupport

The major food issuesof concernare insufficient/ imbalancedntake of foods/nutrientsThe
ExpertCommitteeof the Indian Council of Medical Researclrecommendationsor intake of
fruit andvegetables at least400 gramsper personper day (five servingof 80 g eachday) or
about146 kg per personper year Similarly, national nutrition guidelinesrecommendsavg
daily consumptiorof 300g for vegetablegportionsize=100gm1 no. of portion= 3) and100
g of fruits (portion size=100 gm I no. of portions=1). The vegetablesnclude (greenleafy
vegetables®0 gm, othervegetables200gm, rootsandtubers=50 gm). i F o $edurityexists
whenall people,at all times,havephysical,socialandeconomicaccesgo sufficient, safeand
nutritiousf o o.Mudrition took last placein food securitydefinition, but if we analyzewhat
we requirefrom food, it is all nutrientsfrom it. Thus,it is clearly evidentthat nutrition in food
we intake,needamoreattentionwhenwe aspireto live a healthylife.

Accordingto the nationalfamily healthsurvey(2019, 53.2% womenandadolescengirls are
anemicin PuneDistrict. Accordingto NFHS 5-2019 in rural Punedistrict, iron deficiency
anaemids widely prevalentamong58.7 % of children(6-59 months)and53.2 % of womenin
the agegroupof 15-49years Most of farmersin Junnartehsilsaresmallandmarginalfarmers
havingmonao-croppingsystem Sothey dependon weekly bazaarawayfrom villagesfor their
f a mi rlegdgokvegetables Due to unavailability of fruits and vegetableson daily basis,
thereis lessdiversityin their diet Somehousehold$favekitchengardengrowingonly 2 to 3
typesof vegetablesMostly, type of fruits andvegetablesre chosenbasedon householdood
preferencesDespitehavingbackyardspace pnly smallnumbersof thevillagerspracticenome
gardening Challengesdentified asseedavailability, water shortagejnadequateéechnological
inputs, hinder production and productivity Despite having good amount of vegetables
production at national level, the per capita availability of vegetabless still lessfrom the
recommendeddietary allowances Nutrition garden can be establishedat householdor
communitylevel in orderto ensurehedaily supplyof freshvegetablesn their diets
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KVKs areplaying pivotal role in bringing nutritional securityin the statethroughappropriate
technologicalinterventionsby the givenprinciples,

A Incorporateexplicit nutrition objectivesand indicatorsinto their design,and track and
mitigate potentialharms Food Securitymustleadto Nutritional Security Focusgiven on
genderempowerment

A Incorporate nutrition promotion and education Nutrition Demonstrationsand capacity
developmentprogramsare taken to promote nutrition -sensitive agriculture and gender
mainstreaming

A An interventionon Nutri sensitivefamily farming and agricultureis linking to nutrition
Facilitate production diversification, and increaseproduction of nutrientrich crops and
smaltscalelivestock

A Skill developmenaimongwomenandyouth Expandmarketaccesgor vulnerablegroups,
particularlyfor marketingnutritiousfoods

A Targetthe vulnerablegroupsandimprove equity throughparticipation,accesgo resources
anddecentemployment

A Demonstratiorof Nutri-thali

A Initiation of Nutrition Smartvillages in every district in collaborationwith other allied
department

A Nutrition supplementationthrough value addition Improve processing, storage and
preservationto retain nutritional value and food safety, to reduceseasonalityand post
harvestossesandto makehealthyfoodsconveniento prepare

KVK intervention

KVK NarayangaonPunell took initiative to organizefarmersseminaron Nutrition Garden
and demonstratecreparationof nutrition garden,CRP of MSRLM and Aganwadi sevikas
were alsotrainedeveryyearfor managemenof nutrition gardensn their villages KVK has
preparedNutrition Gardenseedkit containing25 types of vegetablesand 4 types of fruit
seedlingsandBio fortified variety of millets. The seedkit of nutrition gardenweredistributed
to rural householdsn everyyearunderthe front line demonstrationswith the help of some
NGOsand othergovernmentrojects The modelof Nutrition Gardenwas also developedat
the KVK Farmandwomenfarmerstrips arrangedo seenutrition garden
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Annapurna Kitchen garden at KVK campus

Benefitsof Nutrition Garden
A It is a sourceof freshandnutritiousvegetablegor the family throughoutheyear

A Nutrition Gardendirectly providesfood and nutritional securityby making accesgo food
that can be harvestednstantly, preparedand fed to family members,daily or whenever
required

A Nutrition gardensare also becomingan important sourceof food and income for poor
household$n periurbanandurbanareas

A Working in the Nutrition gardenrefresheghe mind andinspiresa positiveattitude

A Helps ensurea quality control in the productionso asto maintainthe food & nutritional
safetyof the products Forinstanceijt is easyto go for afully organicnutrition garden

A Availability of perennialcropslike drumstickleavescan meetthe requirementevenat the
oddhoursof theday

A It reducedime andthe expenditureén buying the vegetables

A It promotediversity of cultivationin vegetablesfruit trees legumesandpoultry.

A It improvesor maintainsthe whole family well nourished

A Effective utilization of availableland, kitchenwastewaterandkitchenwastematerials
A Vegetableharvestedrom homegardentastebetterthanthosepurchasedrom market
Nutrition from Vegetables

Vegetablessupply vitamins, essentialamino acids, carbohydratesand proteins for good
health. Thefollowing matchesmportantnutrientswith their vegetablesources

A Carbohydrates potato,sweetpotato,colocasiabeetroot
A Protein- peascarpetiegume,Frenchbean cowpeagclusterbean,amaranthproadbean
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A Vitamin A- Carrot(yellow type), spinach turnip, amaranth sweetpotato (yellow-fleshed),
pumpkin(yellow fleshed),cabbagefenugreektomato,corianderbroccoli, parsley

A Vitamin B- peasgcarpetlegume garlic, colocasia

A Vitamin C- tomato,turnip, greenchillies, cauliflower, knol-khol, bitter gourd,radishleaves,
amaranthBrusselssprouts parsley

A Calcium beetrootamaranthfenugreekturnip leaves corianderpumpkin,onion,tomato
A Potassiumsweetpotato,potato,bitter gourd,radish,carpetiegume
A Phosphorusgarlic, peas pitter gourd

A Iron- bitter gourd,amaranthfenugreekmint, Indian spinach
Requirement of Nutrition Garden Planning

A layoutandsite selection

A Soil Preparation

A Watersourceavailable

A Selectionof goodquality seedof vegetables

A Selectionof goodquality seedlingsof fruit.

A Humanresourceso takecare

A Fencingfor protection

A Sparetime availablefor its care

Site Selectionfor Nutrition Garden

Theland availablewithin the compoundwall of theresidentiabuilding is quite ideal to layout
the garden,thoughit canbe away from the residence Following points should be consider
while selectionof sitefor nutrition garden

A Nearthe houseandwatersource
A Preferablyopenareaswith plenty of sunlight(More than5 to 6 hours/day)
A Away from competingtreeroots
A Well drainedSoils

A Protectedrom Animals andpests

Typesand designsof Nutrition Garden
Vertical Garden

If thereis morevertical space(suchastheboundarywallor _
housewall) availablethanthe horizontalspacethenvertical SeSiSsaay
gardenscanbe developedn variousways For the hanging B
type, crops comfortablein that position is to be selected #§
suchasbitter gourd Raisingbottle guardandpumpkin,etc =
by wall-sideanddiverting their growth to the thatchedroof
is a common traditional practicein rural India that also
correspondso the conceptvertical gardening
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Horizontal Gardens
RaisedBed

Raisedbedsare preferredto avoid soil compaction,where the areaoften gets waterlogged
during the wet seasonThe preferablesizeis 5-6 ft X 2-3 ft with a heightof 1-1.5 feet The

bedscombinecrops/vegetablewith different root depthsand light requirementsSpreadof

rice husk/ hull, and vermincomposton top of the bed is advisable Nutritionally rich and
multi-seasonmulti-useplantsare given priority. Bricks canbe usedto makethe structurefor

such beds, but timber can also do if termite is not an issue Raisedbeds help in easier
maintenanceof the garden The interbed spacescan be kept clean either through cement
flooring or throughgravelspreadingEachsuchbedcanbe usedeitherfor a singlecrop or for

multiple crops

Circle Garden

Thebasicpurposeof sucha designis to harvestvegetablesrom different patcheson arotation
basis If thereare sevenmajor segmentgcalled pathways)in the circle, and one startsfrom
harvestingin pathwaynumberl, thenhe/shewill harvestin pathwaynumber2 the next day,
andaccordinglywill comebackto pathwaynumberl aftersevendays An idealsizefor Circle
Bedis 750sqft. to 800sqft. A circle of radius15 ft is thendrawnwith a stumpat the centre
Thelayoutis markedwith lime or ash The 15 ft long radiuscanbe divided into segmentst 1
ft, 1.5 ft, 2 ft, 3.5 ft and5.5 ft (onecandecidethis accordingto preferencesandcirclesareto
be drawnwith eachradiussegmentThis way eachpathwayhasa numberof patchegso grow
multiple crops However,if thereis lessspacethenthe structurecanbe modified accordingto
theneed& feasibility. Thetargetis to haveatleastl4 beds(2 patchegperpathway)in place

Terrace Garden

Thereis a growingawarenesamongthe urbandwellersaboutthe demeritsof urbanliving like

air pollution, noise pollution, water pollution etc, which are polluting the food that we eat

Simple vegetabledike beans,various kind of gourds,cucumber,tomatoes,moringg peas,
brinjal andleafy vegetablesike palaak methi coriander)ettuce,mint etc canbe easilygrown
atavailableterraceandbalconyof flats in urbanarea
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Also fruits like papayapassionfruit canbe grown Evenflowers canbe grownfor daily use
the different typesof containerscan be usedfor grow the different typesof vegetablesThis
kind of gardenare the excellentway to reusediscardeditems e.g cementpots, damaged
bowls/watertank/ Buckets/ Tins/ Boxes/ crates/Unusedwater drums/damagedaink, wash
basin,old plasticspotscan be usedfor growingfruits andvegetables

Eight Petal M odel

A circleis divided samesizeeightpetal hereinsteadof sevensegmentshereis eightsegment
| tvérgeasyto outline eightsegmentshansevensegments

Nutrition TechnologyDetails and Model at KVK Demonstration Farm

Thelayoutis givenaccordingto spaceavailableat backyardfor Nutritional Gardenat villages
KVK formedits own 8 petal circle modelat KVK Farm (200 sg mtr.) in which 25 typesof
vegetablegrownin 100sg mtr. areaandNADEP, VermicompostPoultry, Goatery alsosome
medicinal plantsin 100 sq mtr area Along with KVK model Gangamamodel and small
horizontalraisedbedsquaremodelwerealsodemonstrateéh the villagessothataccordingto
size/areavailability, farm womencould choosethe modeland developedhutrition gardenin
their backyardsThe womenaretrainedfor residuefree productionof vegetablesisingorganic
inputssuchasiivamrut, vermicompostdashparnark etc

8 Petal model demonstration at KVK farm
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VegetableCrops Calendar

(

ﬁII(.J. \N/Z?:;able Growing Season SowingMethod 2%‘2339 Period
1 Amaranth Roundtheyear Direct 40-50
2. Beans Roundtheyear Direct 60-70
3. Beetroot Aug-Nov Direct 60-70
4, Bitter Gourd Nov-Dec,DecJan,Juntdul Transplantflirect | 60-70
5. Bottle Gourd Nov-Dec, Transplantflirect | 55-65
6. Brinjal JunJul,DecJan, Transplant 70-80
7. Broccoli Aug-Sept Transplant 55-60
8. Cabbage JuntJul,OctNov Transplant 75-80
9. Capsicum May-Jun,Oct-Nov Transplant 50-60
10. | Carrot Aug-Nov Direct 60-70
11. | Chilli JuneJuly, Octi Nov. JanFeb | Transplant 50-60
12. | Cucumber JuntJul, SeptOct, DecJan Transplant 3545
13. | Cauliflower JunJul, Aug-Sept Transplant 60-65
14. | Dolichos Roundtheyear Direct 60-70
14.. | Lettuce OctDec Direct/Transplant | 60-70
15. | Melon JanFeb,Mar-Jun,OctDec Transplant 4550
16. | Okra May-Jun,OctDec Direct 50-55
17. | Onion Mar-Apr, May-Jun,SeptOct | Transplant 100120
18 | Peas SeptOct-Nov Direct 50-60
19. | Pumpkin JunJul,DecJan Transplant 90-100
20. [ Radish SeptOct-Nov Direct 3545
21. | Ridgegourd JunJul Transplan/direct 65-70
21. | Spinach SeptOct-Nov Direct 40-50
22. | Tomato JuneJuly, Oct Nov, FebMar | Transplant 65-70
23. | Turnip Oct-Nov Direct 50-55
24. | SweetPotato StemCutting 75-80
25. FEITrEE Roundtheyear Direct 3545
leaves
26. SerlPlite L Roundtheyear Direct 3545
leaves
27. | Shepu Roundtheyear Direct 3545
28. Snakegourd Januaryjully Direct 85-90
IV gourd Roundtheyear StemCutting 75-80
W%M’é‘&% GG JEHral ramiies. Direct 35-45

AThevillagersaresayingthattheyarehappywith nutrition gardendemonstratiomndsaidthat
their dietary habits have beenchanged Pre and post hemoglobinestimationof the selected

farm womenrevealedhattheirhemoglobinlevelis increasedy 1 to 2g/dl.

ASomewomenin village are selling their vegetablesdy making weekly vegetablekit to the

nearestities earning3000to 4000monthly extraincome

AAfter seeingthe resultof nutrition garden different Gram panchayatsn JunnarAmbegoan
tehsil startedpromotingnutrition gardenconceptin their villages with technicalguidanceby

KVK. Villagers are getting diversified vegetablesn their diet consumptionof vegetables

increasedearningextraincome savesRs300to 400weekly asno needto buy vegetables
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Impact of Nutrition Garden

Due to nutrition gardenas variety numbersof vegetablessuch as leafy vegetables fruit
vegetablesroot and tubers,fruits are grown in every seasorand the families startedgetting
fruit and vegetableghroughoutyear Averageper capitaavailability of vegetablesncreased
from 173 gm/dayto 280 gm/dayafter initiating nutrition gardenconceptin selectedfamilies.
Theaverageper capitaconsumptiorof vegetabless increasedy 100.
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Nutrition -Sensitive Urban Gardening for LowIncome
Chapter Neighborhoods

10 DeepshikhaThakur and Neha
Amity Institute of Organic Agriculture, Amity University, Noida (U-2)1303

Introduction

In low-incomeurbanneighborhoodsa significantpublic healthchallengeexistsin the form of
the dual burdenof malnutrition This issueencompasseloth micronutrientdeficienciesand
the rising prevalenceof dietrelated noncommunicablediseases|argely fueled by limited
accessto affordable, fresh, and nutritious food. These areasare often classified as "food
deserts,whereresidentdacegeographi@andeconomidbarriersto accessingupermarketand
other sourcesof healthyfood (Heidkampet al., 2021). The pervasivescarcity of nutritious
optionsleadsto arelianceon conveniencetoresandfastfood restaurantszontributingto poor
dietary quality and disproportionatelyhigh rates of obesity, diabetes,and cardiovascular
diseaseBeyondphysicalhealth,this environmentcan also exacerbatdood insecurityand its
associated stress and anxiety, creating a vicious cycle of poor health outcomes
(FAO/IFAD/UNICEF/WFP/WHO, 2020. In responseto these systemic challenges,urban
gardeninghasemergedas a promising, communityled strategyfor enhancingfood security
andimproving public health By transformingunderutilizedurbanspacesnto productiveland,
theseinitiatives provide a direct sourceof food while empoweringresidentsto take greater
control over their food systems The benefits extend far beyond just food production
gardening activities promote physical activity, foster social connectionsand community
cohesionand cansignificantly reducestressand anxiety (Humeet al., 2022. Furthermorea
robustbody of researchconfirmsthat participantsin communitygardeningprojectsconsume
more fruits and vegetables|eadingto improved dietary habits and better nutritional status
(Lovell etal., 2014.

Low-income urban neighborhoodsface a dual burden of malnutrition, with persistent
micronutrientdeficienciescoexistingalongsiderising rates of obesity and diet-relatednon

communicablediseasesThesecommunities,often situatedin fi f oda s e havedimited

accesdo affordable,fresh, and nutritious foods, relying heavily on processedcaloriedense
options that exacerbatepoor health outcomes Nutrition-sensitive urban gardeningoffers a

promising, communitydriven approachto addressthese challengesby integrating food

productionwith nutrition educationcommunityempowermentandsustainablgractices This

chapterexamineghe role of nutrition-sensitiveurbangardeningn transformingunderutilized
urbanspacesnto hubsof food security,dietaryimprovementandsocial cohesion It outlines
the unique vulnerabilities of low-income neighborhoods, explores the food desert
phenomenonand highlights how gardeningcan simultaneouslyincreaseaccesso nutrient

densefoods and foster physical, psychological,and social well-being The core principles
discussednclude prioritization of nutrientrich crops,integrationof nutrition educationand
skill-building, promotion of community ownership, and strategies for economic and
environmentakustainability

Transforming Cities through Urban Agriculture and Community Gardening Practices




Practicalconsideration$or implementatiod suchassite selectionresourcemobilization,and

monitoring outcomed are explored alongside best practices for overcoming common

challengedike land tenureinsecurityand climate variability. The chapterfurther emphasizes
the importanceof policy supportand scalablemodelsthat embedurbangardeningnto public

health, education, and urban planning frameworks Ultimately, nutrition-sensitive urban

gardeningemergesas a holistic strategythat not only addressefiungerand malnutrition but

also strengthencommunityresilience, advancesealthequity, and contributesto sustainable
urbandevelopment

This approachmovesbeyondsimplefood productionto activelyimprovedietarydiversity and
health outcomesby intentionally integratingagricultural practiceswith nutrition education,
skill-building, and community empowermentA nutrition-sensitivestrategyensureshat the
interventionnot only increasegood availability but alsoaddressethe knowledge behavioral,
and social aspectf a healthydiet, from cultivation to consumption(lacovouet al., 2013.

This holistic perspectivas critical for creatingsustainablendimpactful changen vulnerable
urbancommunities

2. The Urban Context: Food Desertsand Social Determinants of Health

The public healthchallengedacinglow-incomecommunitiesaredeeplyrootedin the physical
andsocialenvironmentsn which peoplelive, work, andgrow. Theseenvironmentsareshaped
by a complexweb of factorsthat are often referredto as the social determinantof health
(SDOH). They arethe conditionsthat affect a wide rangeof health,functioning, and quality-

of-life outcomesand risks. In urban settings,thesedeterminantamanifestin distinct ways,
directly influencing everythingfrom accesgo freshair and safespacedo the availability of

nutritiousfood.

2.1 Defining Low-Income Urban Neighborhoods Low-income urban neighborhoodsare

defined not just by their socioeconomicprofile, but also by a set of interconnected
characteristicshat canimpact communitywell-being Theseareasare often markedby high

population density and a relative scarcity of green space,which limits opportunitiesfor

recreationand connectionwith nature Economically, residentsfrequently face social and

economicvulnerabilities,including higher ratesof unemploymentlowerwagejobs, andless
accessto quality educationaland health resources Thesefactors contributeto a cycle of

disadvantagethat makesit difficult to afford healthylifestyles,evenfor thosewho areaware
of the benefits The lack of safe,accessiblglacesto engagen physicalactivity or cultivate

food further exacerbatesthese issues, contributing to chronic diseaseand poor health

outcomes

2.2 The "Food Desert" Phenomenon A key manifestation of these environmental
disadvantagess the "food desert"phenomenonA food desertis an areawhereresidentshave
limited accesgo affordableand nutritious food, with this accessbeing constrainedoy both

geographic and economic barriers (Sisk et al., 2023. In these neighborhoods,large
supermarket@nd grocery storesare often distant, while the immediatefood environmentis

saturatedvith fastfood restaurantendsmallconveniencestores
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Theseoutletstypically offer processedhigh-calorie, and nutrientpoor foods that are more
readily availableand often perceivedas more affordable,creatinga powerful incentive for

residentso makeunhealthydietary choices The consequencegf living in a food desertare
profound Studieshave linked food desertsto higher ratesof obesity, Type 2 diabetes,and

cardiovasculaidiseaseamongresidents The relianceon poorquality food can also lead to

widespreadnicronutrientdeficiencieswhich areparticularlydetrimentalto childrenandother
vulnerablepopulations In essencethe food desertis a physicalrepresentatiorof the health
inequitiesthat stemfrom the socialdeterminantof health,whereaccesdo a basicnecessity
like food becomes majorbarrierto well-being

2.3 The Role of Urban Gardening: In this challengingcontext,urbangardeningpresentsa

powerful and multi-facetedsolution Urbangardeningnitiatives, suchascommunitygardens,
schoolgardensandrooftop farms, candirectly addresghe root causeof food insecurityand

poor nutrition. By providing a decentralizedsource of fresh, locally grown fruits and

vegetablesthesegardensbypassthe limitations of the conventionalfood systemanddirectly

increasehe availability of nutritiousfood for residentsThe food produceds not only fresher
but alsooften morediverseandculturally relevantthanwhatis availablein nearbystores

Beyond the harvest,theseinitiatives offer a vital community spacethat promotessocial
cohesionand provides a platform for educationand skill-building. Gardening activities
encouraghysicalactivity, helpingcombatsedentaryifestylesandassociatedhealthrisks As
sharedspaces,gardensfoster relationshipsamong neighbors,build a senseof community
ownership,and provide a hub for informal social support By empoweringresidentsto grow
their own food, urbangardeningaddressenot just the lack of food, but alsothe lack of agency
andconnectiorthatoftenaccompaniesife in afood desert

3. Core Principles of Nutrition -SensitiveUrban Gardening

Nutrition-sensitiveurbangardenings mosteffectivewhenit extendsbeyondfood production
andintegratesprinciplesthat directly enhancedietary quality, build communitycapacity,and
ensurelong-term sustainability The following core principles form the foundation of this
approach

3.1 Cultivating Nutrient-DenseCrops: A centralgoal of nutrition-sensitivegardeningis to

prioritize cropsthat directly addressmicronutrientdeficienciesandimprove dietary diversity

Ratherthanfocusingsolelyon yield or caloric output,thesegardensemphasizeautrientdense
fruits andvegetableshat provideessential/itamins,minerals,andphytochemicalsCropssuch
as leafy greens(Spinach,Kale, Amaranth)are rich in iron, calcium, and vitamin K, while

tomatoescarrots,and sweetpotatoesprovide high levels of vitamin A and antioxidantslike

betacarotene Citrus fruits, peppers,and guavaare excellentsourcesof vitamin C. Many

nutrientdensecropscan thrive in small plots, containersand vertical gardens Fastgrowing

vegetabledike radishesandleafy greenscanprovidefrequentharvestswhile legumessuchas
beanscontributeboth proteinandsoil fertility throughnitrogenfixation.
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By intentionally selectingsuch crops, urbangardenscan make a meaningfulcontributionto
reducinghiddenhungerandimprovingoverall healthoutcomesn low-incomecommunities

3.2 Education and Skill-Building : Nutrition-sensitivegardeninggoesbeyondfood production
by equippingresidentswith the knowledgeandskills necessaryo fully benefitfrom whatthey

grow. Training in gardening and agronomic techniques,such as container and vertical

gardening,hydroponics,soil enrichment,composting,pest control, and seedsaving enables
efficient use of limited urbanspacesand fostersselfreliance Equally importantis nutrition

educatiorthathelpsresidentaunderstandhe valueof differentcrops,planbalancedneals,and

adoptcookingmethodsthat retain nutrients,suchas steaminginsteadof frying. Additionally,

teachingsimple food preservationtechniquedike drying, pickling, and propercold storage
extendsthe shelf life of produce,reduceswaste, and enhancesood security by making

nutritiousfood availableevenafterthe harvestseasorends

3.3 Community Ownership and Empowerment Sustainableurban gardeningthrives on
strongcommunity participationand collective responsibility,with nutrition-sensitivegardens
achievingthe greatesimpactwhenresidentsare actively involved as stakeholdersatherthan
passiverecipientsof top-down interventions Participatoryplanningthat includescommunity
input in selectingsites,choosingcrops,andmanaginggardensensureshat projectsalign with
local preferencesgultural food traditions, and nutritional needs Sharedgardenspacesalso
build social capital by fostering collaboration,trust, and mutual support,which strengthens
socialbondsand encouragesong-term careof the garden Moreover,whenresidentsmanage
their own food production,they gain a senseof empowermenthat transformsthem from
consumersinto producersand decisionmakers, with positive ripple effects on individual
health,self-confidence andoverall communityresilience

3.4 Economic Viability and Sustainability: For urbangardeningto endure,it mustbalance
economicviability with environmentakustainabilitythrough costeffective practicesjncome

generation,and long-term integration into community structures Reducing costs through

composting organic waste, harvesting rainwater, and repurposing containers minimizes

dependencen externalinputs while promotingecologicalresponsibility Generatingncome

from surplus producevia local markets, CSA schemespor barter networks reinforcesthe

economicvalue of nutritiousfood and supportsgardenmaintenanceTo ensuresustainability
beyondinitial funding,embeddinggardeningprojectswithin schoolshousingcomplexesand

communityorganizationgostersongoingengagemenandresourcesharing,while partnerships
with local governmentsand NGOs provide additional support and strengthenlong-term

resilience

4. Implementation and BestPractices

The successfulestablishmentof nutrition-sensitive urban gardensin low-income urban
neighborhoodsrequires careful planning, strategic site selection, coordinated resource
managementand proactivesolutionsto both immediateand long-term challengesChoosing
the right location is critical, with attentionto soil quality, contaminationrisks, drainage,
sunlightexposureandwateravailability, especiallyin postindustrialareaswhereraisedbeds
or containersmay be safer alternatives Gardendesignshould optimize limited spaceusing

vertical systemsand modular layouts while ensuringaccessibilityand creatingcommunal
spaces Resourcemobilization involves securingland, tools, seeds,compost,and irrigation

through partnershipswith local governmentsNGOs, or universities,supportedby diverse
fundingsourcedike grants,healthprogramsandCSAmodels
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Community engagementhrough volunteermobilization and training fostersownershipand
sustainability However, challengessuch as land tenure insecurity, volunteer turnover, pest
managemengndclimatevariability requiretailoredresponse$ike long-termleasesjnclusive
leadership,ntegratedpestmanagementand climateresilient practices Ongoing monitoring
and evaluation are essentialto measure nutritional outcomes (e.g., increased produce
consumptionand improvedfood security),socialimpacts(e.g., participationand community
cohesion)andenvironmentabr economidbenefits(e.g., reducedvasteandcostsavings) This

datadrivenapproactsupportscontinuousmprovementfundingacquisition,andreplicationof

successfumodelsacrossothercommunities

5. Policy and Scalability

Thelong-termsucces®f nutrition-sensitiveurbangardeningdepend®n robustpolicy support,
integration into public health frameworks, and effective strategiesfor scaling up. Local
governmentglay a pivotal role by enactingland-use ordinanceghat repurposevacantlots,
rooftops,and underutilizedspacedor gardenswhile offering tax incentives,water subsidies,
and small grantsto encourageparticipation Embeddinggardensinto schools,hospitals,and
housingdevelopments$urther legitimizestheir placein urbaninfrastructureand protectsthem
from neglect Framing urban gardeningas a public health intervention strengthensits
relevancegnablingalignmentwith nutrition, diabetesandobesitypreventionprogramswhile
partnership@amonghealthdepartmentsagriculturalservicesandNGOshelp secureresources
and institutional backing Demonstratedhealth benefits, such as improved diet and food
security, bolster support for these initiatives. To scale effectively, cities must replicate
successfulmodelsthroughtraining, toolkits, and mentorship,while integratinggardensinto
resilienceand climate strategiestherebyforming interconnectedaetworksthat enhanceood
security,shareresourcesandinfluencepolicy for a moresustainablairbanfood system

Conclusion

Nutrition-sensitiveurbangardeningrepresents powerful, holistic solutionto the dual burden
of malnutritionandthe healthinequitiesfacedby low-incomeneighborhoodsBy emphasizing
nutrientrich crops, nutrition education,community empowermentand sustainability,these
initiatives not only increasdood availability but alsoimprovedietaryquality, strengthersocial

cohesion, and provide spacesfor physical and mental well-being More than sites of

cultivation, urban gardensfunction as enginesof transformationthat restore agency to

marginalized communitiesand create new opportunitiesfor resilience and equity When

supportedby local governmentsjntegratedinto public healthinitiatives, and scaledacross
networks,they havethe capacityto reshapdood systemsand fosterlong-term improvements
in urbanhealth To realizethis transformativepotential, continuedinvestment researchand

policy supportareessentialBy cultivatinggardensye alsocultivatehealthierpeople stronger
communitiesandmorejust andresilientcities
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Introduction

Historically flowershavebeenassociatedvith humancivilization andin Indiancultureflowers
havesignificantimportance In Indian tradition flowers arebeingusedin very occasionof life

from birth to death Initially flowerscultivationwasrestrictedaroundreligiousplacesandused
for religious and householdpurpose The commercial cultivated started with increasing
demandfor flowersin variousoccasiondike festivals,weddings,birthdays,corporateparties
and meetings,decorationsetc. The floriculture has beenemergedas emergingsectorwith

highestreturnsperunit areaandalsois high valuelow volumecommodity Dueto which many
farmersareinvolvedin cultivation of highly remunerativeflower crops The resultof thatthe
areaundercultivationis constantlyincreasingpresentlyflowersarebeingcultivatedon areaof

285000 hectaregproducing2.28 million tonnesof looseflowersand0.95 million tonnesof cut
flowers (NHB 202324). The leading statesproducingflowers are Tamil Nadu, Karnataka,
MaharashtraHimachal PradeshUtter PradeshUttarakhangd MadhyaPradeshWest Bengal,
etc. The major flowers cultivatedare Rose,marigold, gerberaaster,chrysanthemungrchids,
lilium, hydrangealisianthus tulips, gladiolus,annualchrysanthemumtuberosejasmine,cut
greens,bulbous flowers, seasonalannuals,etc The major flower importing countriesare
U.S.A, Netherland,United Arab Emirates,U.K and CanadaJapan,etc and total export of

floriculture wasUSD 86.63 Million in 202324. (www.apedagov.in).

Flowers are highly perishablecommodity therefore cultivation is restrictedto few ideal

locations suitable for cultivation and mostly aroundthe nearby markets The activities of

floriculture are flourished aroundthe urban and per urban areas Over the period land for

agriculturearoundurbanand periurbanareais shrinkingand owing to increasedcostof land

due to rapid urbanization With decreasingarea under cultivation around most of urban
conglomeratethefloriculture is pavingway dueto its variousadvantageske shorterdistance
of market, high returns per unit area, skilled manpower,increaseddemandfor various
floricultural componentsetc Despitethe increasingloriculture possessariousopportunities
andchallengesn urbanandperturbanarea

Opportunities of Floriculture in Urban and Peri-Urban Areas

Theurbanandperurbanareasarehighly activeareain termsof variousfloricultural activities
Presentlylot of cultivation of flowers crops, nurserybusinessrading, online marketingof
flowers and plants, dry flowers, pot pourriesetc. are flourishing in thesearea Someof the
possibleopportunitiesaregivenin following section

Loose Flower Cultivation: festivals and seasondargetedcultivation of loose flowers are
possiblein urbanandperiurbanarea Basedon thelocationanddemandof areavariousflower
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Table: Statusof flower production in India (20142024

Year Area (thousand hectares) Production
Loose flowers (MT) Cut flowers (MT)

2014-15 | 246.13 1639.02 105.35
2015-16 | 277.57 1656.24 527.67
2016-17 | 306.95 1699.57 6933

2017-18 | 324.00 1966.57 669.34
2018-19 | 303.21 2263.20 646.53
2019-20 | 323.30 2323.44 676.27
2020-21 | 322.00 2251.96 828.09
2021-22 | 282.38 2198.83 614.64
2022-23 | 284.61 2242.37 854.42
2023-24 | 296.74 2284.46 946.54

crops can be cultivated in thesesarea such as marigold, chrysanthemum aster, annual
chrysanthemumjasmine,crossandrabalsam,tuberosemichelig hibiscus,rose,nerium etc
Theselooseflowers possessigh potentialto grown in theseareasbecauseof high demand
duringvariousfestivalsandcelebrations

Cut Flowers Cultivation : cutflowersfetchespremierprice in the market Variouscut flowers
like rose,gerberacarnation,orchids,lilium, hydrangeaslisianthus etc canbe grown under
protectedconditions Thesecut flowers give highestreturnsper unit areaandcanbe cultivated
undersoils conditionson barrenareaaswell. Whereassomeof the cut flowers like tuberose,
gladiolus, sunflowers,rose, etc. can be grown under open field conditions Theseflowers
provide good opportunityto grow in urbanand perirurbanareas Marketsare locatednearby
andflowerscanbetransportedn shortestime to getthe betterprice

Cold Chain Management and Transportation: the flowers are highly perishablewhich
create opportunitiesin developing cold chain managemensystem Flowers need special
packagingandcareduring handlingafter harvesting The vaselife of flowerscanbeimproved
and postharvestlossescan be reducedwith small packaginginterventions The value of
flowers dependson transportationof flowers in time. With changedscenarioof online
marketing,transportatiorhasbecomemportantandalso createdot of opportunitiesto youth
and young farmersin aroundcities During glut situationor when marketratesare plunged
during thattime flowers canbe storedfor shortperiodtime in cold storageto avoid the price
crash Thesefacilities canbe establisheshearmarketor in perirurbanarea Thiswill ensurehe
betterreturnsto farmersandalsoemploymentgeneratioraswell.

Ornamental Nursery: ornamentalnurserybusinessis flourishing aroundthe major urban
conglomeratesWith increasingurbanizationand shrinking greenspacesn the vicinity the
demandor greenplantsis increasingn the major cities. Recentimesmostof the major cities
in India has seenthe significant growth and with urge for better life most of people are
migratingto urbanareas Theresultof thatlot of concretizatiorhashappenedn the citiesand
peopleareliving in high rise apartmentswith shrininggreenspacesroundandincreasing
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high rise apartmentsthe demandfor plants in urban and periurban areais constantly
increasing Ornamentahurseriehavemushroomedaroundperipheriesof mostof citieswhich
catersneedof urbanconsumers

Urban Landscaping with increasing urbanizationthe demand for aestheticshas also
increased Peopleare investing more on creating beautiful ambiencearound homesor in
communityspacer in gatedcommunities Thereforethe demandor landscapesectoris also
increasing The trained and experiencednanpoweris in huge demandin this sector The
material required for landscapinglike various types of stones, sand, garden material,
sculpturespebblesgtc canbe suppliedto variousstakeholders

Value Addition and Processing flowers are highly perishablethereforepossess very high

risk of spoilage Variousflower basedproductshavemadeway in the food chainand having

very high nutritional benefits Flowers are rich in anthocyanin,antioxidants, flavonoids,
carotenoidsetc. which are having various health benefits Various productslike floral teas,
confectioneriessweets,natural colours refreshingdrinks, candies,etc. are being prepared
from different typesof flowers Due to nearestmarketaroundperiurbanareas,it provides
goodopportunitiedo developprocessegroducts

Dry Flowers: dry flowers are one of the major componentsof export basketof Indian
floriculture. The demandfor dry flowers is increasingat an impressiverate of 8-10% and
thereforethereis a greatscopefor the Indian entrepreneurDifferent flowers and plant parts
are usedfor makingdry flowers Various flower like Dahlias, marigold, jute flowers, wood
roses,wild lilies, helichrysum lotus pods, Dahlias (Dahlia hortensi$, poppy seedheads
(Papavere somniferun), roses, Delphinium, larkspur (Consolida ambigud, lavender
(Lavandula augustifolig, African marigold (Tagetes erectg, strawflower (Helichrysum
bracteatury cornflower (Centaureacyanu$, statice (Limonium sinuatum), globe amaranth
(Gomphrenalobosa, etc arebeingusedfor makingvariousdry flowers

Pot Pourri : with changinglifestyle the demandfor variousproductsusedin hotelsandliving
roomsis alsoincreasing Pot pourri is one of the suchproductare gaining popularityin the
marketfor keepingin living rooms,hotels,tables,receptionsgetc Pot pourri is a mixture of
dried, sweetscentedplant partsincluding flowers, leaves seedsstemsandroots The basisof
a pot pourriis the aromaticoils found within the plant A significantcomponenof dry flower
exportcomprisesof pot pourries Thesetypesof productscanbe preparedn urbanand per
urbanareas

Plant Rental Services the demandfor plantsfor keepingin homesand offices is constantly
increasing The potted plants are kept in various placeswhich needto be replacedafter
sometime This hascreatednew opportunitiesparticularlyin urbanandperturbanareasvhere
plantscanbe maintainedandsuppliedbasedon the needof customer

Inputs Supply: variousinputslike cocopeatsoll, fertilizers, pesticidesetc requiredfor plants
maintenancegardendevelopmentnurserieshouseholdconsumersand offices which needto
supplyconstantly This hascreatedan opportunityto starttheinput supplyservices
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With small backend facility for storage and packagingthe input supply can be good
opportunityin aroundmajor cities

Online Supply of Plants: due to digital revolution various online platforms have started
supplyservicesof offering plantsandinputson online platforms Theseplatformshavecreated
good opportunityto provide the plantsbasedon the consumergdlemand The plantscan be
preparedandshippedto consumergo variouslocations The nurserygrowerslocatedin urban
andperiturbanareacansupplythe online plants

Challengesof Floriculture in Urban and Peri-Urban Area: Theurbanandperiurbanareais
mosteconomicallyactivezone The major economicandindustrialactivitiesarehappeningn
the vicinity of the major urban conglomerate Due to which agricultural activities are
hamperedand land under cultivation is constantlyunderthreat Industrializationand rapid
urbanizationhasaffectedthe areaand now facing severeproblemslike pollution, haphazard
developmentshrinkingland for agriculture waterpollution, etc Thoughfloriculture is one of
theviable optionsin suchareasutit alsogetsaffecteddueto variousfactors

Market Facility: the mostof the major marketsarelocatedin urbanarea But the marketing
facilities arevery poor. Thelackinfrastructuren marketplacess the majorchallengefacedby
farmers tradersandevenby consumersThe accesgo marketis anotherchallenge small area
without any parkingandmodernfacility dueto which all the stakeholdergetaffected During
festivalsand peakmarketperiod enteringin mostof flower marketis biggestchallenge Most
of marketsarewithout any basicfacilities andlack cold storagesWith glut like situationmost
of the time flowers are thrown on roadswhich createproblemsfor municipal corporationso
dispose Insteadof throwing high value flowers thesecan be usedfor making value added
products

Transportation: the costof transportatioris constantlyincreasingdueto increasedsehicular
movementand congestionsn most of urban area The perishablecommodity like flowers
needsto be deliveredin time. But day-by-day city areais increasingand distancefrom main
marketis alsoincreasingwhich causedlifficulties in reachingin time to variousstakeholders
including consumerf differentlocations

Cost of Production: with shrinking land and increasednput cost the flower productionis
comingcostlyin perturbanareas Whereashe returnsare moreoverstable This hascreated
greaterchallengefor sustainabldloricultural activities

Trained Manpower: thoughskilled manpowerandeducated/ouththe availablein periurban
areaghe costof laboursis very high. This createdifficulties in gettinglaboursduringfestivals
andpeakmarketinghours

Reference
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Pranic Living and Happiness in Agriculture

Chapter

Nitin Arora
12 Professor, AmityJniversity RekhiFoundation Centre for Science of Happiness,
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Introduction

The ancientwisdom of prana the vital life-force energythat permeatesall existenceoffers
profoundinsightsinto the relationshipbetweenhumanwell-being and agricultural practices
Prana derived from the Sanskrit words 'prd (before) and 'ana (breath), representsthe
fundamentaknergythat sustaingot only humanlife but the entireweb of existencefrom the
microscopicsoil organismgo the toweringtreesthat graceour landscapegFeuerstein2007).
This universal life-force flows through the five essentialelementsearth (soil), water, fire
(sunlight),air, andspacecreatingthe foundationuponwhich all agriculturalendeavorsest

Farmersand agricultural communitiesstandas the natural custodiansof this pranic energy,
working intimately with theseelementalforcesin their daily practice They are the silent
guardianswho understandpften intuitively, the rhythmsof natureand the delicatebalance
requiredto nurturelife from seedto harvest Their handstouchthe soil, their eyesobservethe
sky, and their heartsbeatin harmonywith the seasonaktyclesthat governall growth and
regeneration

The Amity University Rekhi FoundationCentrefor Scienceof Happinesshas developeda

comprehensive framework for understanding happiness through four interconnected
dimensions physical well-being (body), mental clarity and resilience (mind), emotional
balanceand joy (emotions),and spiritual fulfilment and purpose(spirit) (Seligman,2011;

Sharma & Kumar, 2019. This holistic approachfinds its most natural expressionin

agriculturallife, wherefarmersengageall four dimensionssimultaneouslyn their daily work,

creatinga living laboratoryfor pranicliving andauthentichappiness

This chapterexploreshow agriculturalpractices when understoodhroughthe lens of pranic
awarenessindthe holistic happinessramework, revealfarming not merelyasan occupation
but asa profoundspiritual practicethatnurturescompletehumanflourishing

Sectionl: Body & Pranic Living in Agriculture
Food asPrana: Nourishing PhysicalWell-being

The relationshipbetweenfresh, locally grown food and physicalhealthrepresent®ne of the
mostdirect manifestation®f pranic energyin agriculturallife. Whenfarmerscultivate crops
with attentionto natural cycles and minimal chemical intervention, they createfood that
carriesmaximum pranalife-force energythat directly translatesinto vitality and healthfor
thosewho consumet (Chopra,200]). Researcltonsistentlyjdemonstratethat fresh,seasonal
producecontainshigher levels of essentialnutrients,antioxidants,and bioactive compounds
comparedo processear long-storedalternativegBenbrooketal., 2013.
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For farming communities,this translatesnto diets naturallyrich in vitamins, minerals,and
phytonutrientsthat supportoptimal physical functioning The practice of eating seasonally
consumingsummervegetablesn summerandroot vegetablesn winter alignsthe humanbody
with naturalrhythms,supportingmetabolicbalanceandimmunefunction

The conceptof ‘food as medicine'takeson specialsignificancein agriculturalcommunities
wheremedicinalherbsandplantsareoften grownalongsidefood crops Turmeric,ginger,holy

basil, and countlessother plants serve dual purposesas both culinary ingredients and

therapeuti@agentscreatinga naturalpharmacywithin the farm ecosystenfLad, 2006.

Physical Labor asNatural Exercise

The physicaldemandsof farming provide a form of exercisethat modernfitness programs
attemptto replicatein artificial environments The varied movementsinvolved in planting,
weeding,harvestingandtendingto livestockengagemultiple musclegroupswhile connecting
thebodyto meaningfulwork (Prettyetal., 2005. This naturalfitnessregimeincludes

Functional Strength Training : Lifting bagsof grain, carryingwater,and handlingfarm tools
develop practical strengththat servesdaily life beyond the farm. Unlike repetitive gym
exercisesfarm work engageshe bodyin complex,multi-joint movementghatbuild resilience
andcoordination

Cardiovascular Health: Walking acrosdields, chasingivestock,andthe sustainedctivity of
farm work provide excellentcardiovasculaexercise Studiesshow that farmersoften have
better cardiovasculahealth profiles comparedto sedentaryurban populations(Torén et al.,
2014.

Balance and Proprioception: Working on uneventerrain, climbing trees, and navigating
through crops developssuperior balanceand spatial awarenessTheseskills contribute to
injury preventionandmaintainmobility well into advancedage

Circadian Rhythm Alignment: Risingwith the sunandendingwork at dusknaturallyaligns
farmers'sleepwake cycleswith naturallight patternssupportinghormonalbalanceandsleep
quality (Zeitzeretal., 2000.

Section2: Mind & Pranic Awarenessin Farming

Farming asMindfulness Practice

Agriculture inherently cultivatesmindfulnessthe practiceof preserimomentawarenesshat
formsthe foundationof mentalwell-being Farmersmustremainconstantlyattentiveto subtle
changesin weatherpatterns,soil moisture,plant growth stages,and animal behavior This
naturalmindfulnesgracticeoffers severaimentalhealthbenefits

Patienceand Delayed Gratification : The farming cycle teachegatiencein its purestform.
From plantingto harvest,farmerslearnto trustin naturalprocessesvhile taking appropriate
actionat eachstage This cultivation of patiencetransfergo otherlife areasyeducinganxiety
andimprovingemotionalregulation(KabatZinn, 2003.
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Weather Acceptance Perhapsno other professionrequiressuch intimate relationship with
weatherpatterns Farmersdevelopwhat psychologistscall "acceptance the ability to work
with conditionsasthey areratherthanaswe wish themto be This mentalflexibility servesasa
powerfulantidoteto stressandanxietydisorders

Integrating Mental ResiliencePractices

The Centre for Scienceof Happinessrecommendsmental resilience programsadaptedfor
agriculturalcommunities recognizingthe unique stressorghey face weatherunpredictability,
marketvolatility, andthe physicaldemand®f farm work (Kumar& Sharma2018.

Pranic Breathing for Stress Management Simple breathing techniques,drawn from
traditional pranayamapractices,can be integratedinto farm routines The 4-7-8 breathing
pattern(inhale for 4 counts,hold for 7, exhalefor 8) canbe practicedwhile walking between
fields or during restbreaks,immediatelyreducingcortisol levels and promoting mental clarity
(Weil, 2011).

Meditation in Motion: Many farm activitie®d rhythmic hoeing, repetitive planting, gentle
weeding can becomemoving meditationswhen approachedvith consciousawarenessThis
integration eliminatesthe needfor separatemeditationtime while enhancingthe therapeutic
valueof farm work.

Worry Windows: Giventhe uncertaintiesnherentin farming, structuredworry time dedicating
15 minutes daily to consider potential problems and solutions prevents rumination from
consumingentiredayswhile ensuringthatlegitimateconcerngeceiveattention(Leahy,2005.

Knowledge Integration: Combining traditional farming wisdom with modern agricultural
science while incorporating pranic awarenesscreatesa comprehensiveapproachto farm

managementFarmersreportincreasedconfidenceand reducedanxiety when they understand
boththe scientific rationaleandenergetigrinciplesbehindtheir practices

Section3: Emotions, Community & Happinessin Agriculture
Farms asCommunity Belonging Spaces

Agricultural communitiesrepresentsome of humanity's most enduring examplesof social
cooperatiorand mutual support The emotionalwell-beingthatemergedrom theseconnections
directly contributesto happinessand life satisfactionin ways that modernurbancommunities
oftenstruggleto replicate

Harvest Celebrations Traditional harvestfestivals servemultiple emotionalfunctions they
provide opportunitiesfor gratitudeexpressioncommunity bonding,and collective joy. These
celebrationamark the completionof agricultural cycleswhile strengtheningsocial bondsthat
supportindividualsthroughchallengingtimes(Putnam 2000).

Cooperative Labor: Barn raising, collective harvests,and shared equipment use create
experiencesof meaningful cooperation Researchin positive psychology confirms that
collaborativework toward sharedgoals generateshigher levels of happinesghan individual
achievemen{Haidt, 2006).
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Intergenerational Knowledge Sharing: Farming communities naturally facilitate
relationshipsbetweenelderly andyoungpeople,with knowledgeandwisdomflowing in both
directions Older farmers sharetraditional techniquesand weatherwisdom while younger
communitymembersontributeenergyandmoderninnovations

Reciprocal Support Networks: Rural communitiesoften maintaininformal supportsystems
where neighborsassistduring iliness, equipmentbreakdown,or family emergenciesThese
networksprovideemotionalsecuritythat contributessignificantly to overall well-being

Gratitude Practicesin Agricultural Life

Farmingnaturallycultivatesgratitudeappreciatiorfor rain, fertile soil, successfuharvestsand
the cooperationof weatherpatterns This gratitudeextendsbeyondmere positive thinking to
becomea fundamentalvorldview thatenhancegmotionalresilienceandlife satisfaction

Daily Gratitude Rituals: Many farmersdeveloppersonalor family rituals of thanksgiving
morningappreciatiorfor favorableweathergeveningreflectionon the day'sgrowth observedn
crops, seasonalkeremoniesacknowledgingsuccessfulharvests These practicesalign with
researchshowing that regular gratitude expressionimproves mood, sleep quality, and
relationshipsatisfactiofEmmons& McCullough,2003.

Land Acknowledgment Recognizingsoil asa living ecosystenratherthanmeredirt creates
emotional connectionwith the earth Farmerswho understandsoil biology often develop
genuineaffection for their land, viewing themselvesas partnersin the life-creationprocess
ratherthanownersof inert property

SeedBlessing The ancient practice of acknowledgingseedsas carriers of life potential
transformsplantingfrom routinework into sacredactivity. This perspectiveshift enhanceshe
emotionalsignificanceof farmingwork anddeepenshefarmer'ssenseof purpose

Weather AcceptancePractices Insteadof constantlycomplainingaboutunfavorableveather,
gratitude practiceshelp farmersfind appreciationevenin challengingconditionsrain that
delaysharvestmayimprovesoil moisturecold snapghatdamagesomecropsmay control pest
populationsdroughtthatstresseplantsmay concentratdlavors andnutrients

Section4: Spiritual Happiness& Pranic Energy in Soil and Seeds
SeedsasCarriers of Prana

From a pranic perspective seedsrepreseniconcentratedife-force energyin its most potent
form. Eachseedcontainsnot only the geneticblueprintfor a matureplant but also the vital
energyrequiredto transformearth,water,and sunlightinto living tissue This understanding
transformsthe act of plantingfrom a mechanicaprocessnto a spiritual practiceof enormous
significance

SeedSelectionas SacredChoice Whenfarmerschooseseedsvhethersavingseedsrom the
previousseason'destplantsor selectingvarietiessuitedto local conditionsthey participatein
the ancientdanceof co-evolutionbetweerhumansandplants This selectionprocesdbecomes
ameditationon life's continuity andthe farmer'srole asa guardianof geneticdiversity
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Planting as Prayer: The physicalactof placingseedsn preparedsoil canbecomea form of
prayeror meditationwhen approachedvith consciousawarenessMany traditional cultures
maintain seed blessing ceremoniesthat acknowledgethe mystery of life emergingfrom
apparentdormancy Modern farmerscan adaptthesepractices,using the repetitive natureof
planting as an opportunity for mantra recitation, breath awarenessor simple gratitude
expression

Germination as Miracle Recognition The emergenceof greenshootsfrom plantedseeds
represent®ne of nature'smost profoundmysteries Farmerswho maintainawarenes®sf this

miracle life emergingfrom what appeardo be lifeless matterdevelopa senseof wonderthat

enrichegheir daily work andconnectghemto the sacreddimensionof existence

Soil asthe SacredWomb of Life

Healthy soil teemswith billions of microorganisms,creating a complex ecosystemthat
transformsorganicmatterinto nutrientsavailableto plants From a spiritual perspectivesoil

representshe divine feminineprinciple the nurturingwombthatreceivesseedsandtransforms
theminto manifestlife.

Soil Health as Spiritual Practice: Composting,cover cropping, and other soil-building
activities becomeactsof devotionto the earthwhen understoodas serviceto the life-giving
force of nature Farmerswho view their soil stewardshipas spiritual practice often report
deepersatisfactionwith their work andstrongerconnectiorto their land

Earthworm Appreciation: The humble earthwormtransformsdecomposingorganic matter
into rich humuswhile aeratingsoil throughits tunnelingactivity. CharlesDarwin spentyears
studyingearthwormsand concludedthat few creatureshaveplayedsuchan importantrole in
world history(Darwin, 1881). Farmers~vho developappreciatiorfor earthwormsandothersoil
organismsexperiencetheir land as a living community rather than inert matter to be
manipulated

Integrating Spiritual Practicesin Farm Life

The Centrefor Scienceof Happinessecommendspiritual practicesadaptedor agricultural
settings,recognizingthat farmersoften havelimited time for separataneditationor spiritual
activitiesbut unlimited opportunitiedor integratingawarenesgracticesnto daily work.

Morning Land Connectiont Beginning each farm day with a few minutes of conscious
connectionto the land feeling feet on earth,breathingmorning air, observingsky conditions
establishespiritualawarenesghatcanbe maintainedhroughoutwork activities

Pranic Breathing During Repetitive Tasks Rhythmicfarm activitieslike hoeing,weeding,
or milking provide naturalopportunitiesfor coordinatedoreathingpractices Inhaling during
the pull stroke of a hoe and exhalingduring the push stroke createsmeditativestateswhile
accomplishinghecessaryvork.

Mantra Integration: Traditional mantrasor personalaffirmations can be repeatedduring
solitary farm activities Sanskritmantraslike "Om Gam Ganapatayé&Namahd (honoringthe
removerof obstacles)r simple English affirmationslike "I am grateful for this abundance
cantransformroutinework into spiritual practice

Evening Gratitude Review. Endingeachfarm day with reflection on the day'sgifts growth
observedproblemssolved,beautywitnessedcreatesclosurewnhile reinforcing positive neural
pathwaysassociatedavith appreciatiorandcontentment
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SeasonalCeremony Creation: Marking agricultural transitionsplanting seasonbeginning,
first harvest,fall preparationwinter resd with simple ceremoniesacknowledgedarming's
spiritualdimensionswvhile creatingmeaningfulstructurefor family andcommunitylife.

Section5: Integrating Amity University's Role
Workshops by the Centre for Scienceof Happiness

The Centre for Scienceof Happinessat Amity University has been conducting various
workshopghatcanaddresghe uniqgueneedsandcircumstancesf agriculturallife.

Pranic Breathing Workshops for Farmers: Theseworkshopsteach simple yet powerful
breathingtechniqueghatcanbe practicedwhile working in fields. The curriculumincludes

ABasicpranayamaechniquesadaptedor outdoorenvironments
AStressreductionbreathingpatternsfor dealingwith weatheruncertainty
AEnergybuilding breathpracticesfor sustainingong work days
AGroupbreathingexercisegor communitybonding

Agricultural Meditation Programs. Ratherthan requiring farmersto sit motionlessfor
extendedperiods,theseprogramsteachmindfulnesstechniquedhat integrateseamlesslyvith
farm activities

Awalking meditationpracticesor traversingfields
AEatingmeditationusingfreshfarm produce

Awork meditationtechniquedor repetitivetasks
ANatureobservatiormeditationfor weatherandseasonahwareness

Happiness Sciencefor Rural Communities: Educationalworkshopsthat presentresearch
findingson happinessandwell-beingin languageandcontextsrelevantto agriculturallife:

ATheneurosciencef gratitudeexplainedthroughfarming metaphors
APositivepsychologyprinciplesdemonstratethroughagriculturalexamples
ACommunitybuilding strategiesasedon cooperativearming models
AResiliencetraining usingexampledrom successfufarmerswho haveovercomeadversity
Researchinitiatives on Agri-Wellness

The Centre has initiated severalresearchprojectsthat investigatethe connectionsbetween
agricultural practicesand humanwell-being, contributingto both academicknowledgeand
practicalapplicationdor farming communities

Soil Health and Farmer Well-being Correlation Studies Longitudinal researchexamining
relationshipsbetweensoil biological activity and the physicaland mental health of farmers
working thatland Preliminaryfindings suggesthat farmersworking with biologically active
soilsreporthigherlevelsof life satisfactionrandfewer stressrelatedhealthproblems(Singhet
al., 2021).
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SeasonalAffective Patterns in Agricultural Communities: Investigationof how seasonal
changes affect mood and energy levels in farming communities comparedto urban
populations The researchexploreswhetherdirect engagementvith seasonatyclesprovides
protectionagainstseasonadffective disorderandothermooddisturbances

Student-Farmer Collaborations

Amity university is running establishedprograms that connect students with farming
communities for mutual benefit, creating opportunities for experiential learning while
providingvaluableservicedo agriculturalareas

Happiness Practice Implementation: Centre haasstartedconductinghappinessawareness
practices developed by the Centre for students,faculty, farmers and scientists This
collaboration allows for realworld testing of interventionswhile providing studentswith
practicalexperiencen appliedpositive psychology

Technology Integration Projects. Engineeringandtechnologystudentsvork with farmersto
developsimple,appropriatedechnologysolutionsthatreducestressandincreaseefficiency and
assistfarming practiceswhile maintainingthe meaningfulnatureof farm work. Projectsfocus
on enhancingatherthanreplacinghumanconnectiorwith naturalprocesses

Youth Engagement Initiatives: Programs designedto engage young people in both
agriculturalwork andacademidnstitutionsfor happinespracticesaddressinghe challengeof
rural youth migration while ensuringthe continuationof both farming traditions and well-
beingpractices

Conclusion

Agriculture emergedrom this explorationnot merelyasa meansof food productionbut asa
comprehensivapiritual practicethat naturallyintegratesall dimensionsof humanwell-being
The farmer who tends soil with awarenessplants seedswith gratitude, observesseasonal
changeswith mindfulness, and shares harvest abundancewith community embodiesa
completemodelof pranicliving thaturbanwellnessprogramsstruggleto replicatein artificial
environments The physicaldimensionof agriculturallife the naturalexerciseof farm work,
the nutritional benefitsof fresh seasonafood, the circadianrhythm alignmentwith natural
light cycles createsa foundation of bodily well-being that supportsall other aspectsof
happiness The mental dimensiondevelopsthrough the patience,acceptanceand presernt
moment awarenessthat farming naturally requires The emotional dimension flourishes
throughcommunityconnectionsgratitudepracticesandthe deepsatisfactiorof nurturinglife.
The spiritual dimensionunfoldsthroughdaily contactwith the mysteryof life emergingfrom
apparentifelessnessthe recognitionof interdependenceith naturalsystemsandthe senseof
purposethat comesfrom servinglife's continuation This integrationchallengeshe modern
assumptionthat happinessmust be pursued through leisure activities or consumption
experiencesseparatefrom productive work. Instead, it reveals that the most profound
fulfillment emergedrom work that servedife, connectaus with naturalrhythms,engagesur
full humanity,andcontributesto communitywell-being The Centrefor Scienceof Happiness
at Amity University standspositionedto lead a transformationin how we understandooth
agricultureand happinessBYy recognizingfarming communitiesas holdersof ancientwisdom
about integrated living, by developing researchthat bridges traditional practices with
contemporargcienceandby creatingprogramshatserverural communitieswvhile generating
new knowledgethe Centrecanspearhea@ movementoward pranicagriculturefarming that
consciouslycultivatesnot only cropsbut completehumanflourishing
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This vision extends beyond individual farms to encompassentire agricultural regions
organizedaround principles of holistic well-being Imagine rural areaswhere soil health,

biodiversity, farmer happinessand community resilienceare recognizedas interconnected
elementsof a single system Imagine agriculturaleducationthat teachesot only production

techniquesbut also practices for maintaining physical health, mental clarity, emotional

balance andspiritual connectionImagineagriculturalpoliciesthat supportnot only economic
viability but alsothe well-being of farmersand farming communities Sucha transformation
requiresrecognitionthatagricultureis fundamentallya relationshipbetweerhumansandland,

betweenindividual farmers and their communities, between presentpracticesand future

generationshetweenlocal ecosystemsnd global well-being When approachedvith pranic

awarenesandcommitmento holistic happinessthis relationshipbecomes sourceof healing

for bothpeopleandplanet

The path forward lies not in abandoningnodernagriculturalknowledgebut in integratingit
with ancientwisdomaboutlife-force energy,communitycooperationandthe sacrednhatureof
life-sustainingwork. Farmerswho embracethis integrationbecometeachersof sustainable
happinessgemonstratinghroughtheir daily lives that productivity and well-being, efficiency
andspirituality, individual succesandcommunitythriving candeveloptogethemratherthanin
competitionwith eachother Therole of the Centrefor Scienceof Happinesss to nurturethis
seedthroughresearcheducation,and practicalsupport,helpingit grow into a fully realized
model of pranicliving that servesboth local communitiesand global well-being As we face
mountingenvironmentakhallengesandrising ratesof mentalhealthproblemsin both urban
andrural areasthe integrationof pranic principleswith agriculturalpracticeoffers hopefor
addressingnultiple crisessimultaneously
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Terrace Gardening and Sustainable Urban Agriculture

Chapter

13 Nandkishore Sakharam Pund (Retd Agriculture Office}
S.V.Sonune Sr. Scientist & Head, KVKJalnal

Introduction

Terrace gardeningis an innovative practice that integratesagriculture into urban spaces,
ensuringselfsufficiency in chemicalfree vegetablesfruits, flowers, and medicinal plants
Since 2016 many individuals and communitieshave adoptedterracegardensas a meansof
producingsafefood, promotinghealth,conservingresourcesandimproving the environment
This chapterdocumentsthe experienceand practicesof Shri NandkishoreSakharamPund
who hassuccessfullydevelopedand maintaineda 1600sq ft. terracegardenwith sustainable
practicessuchas organicinputs, wastemanagement,ainwaterharvesting,and integrationof
ornamentabhndmedicinalplants

ProfessionalExperienceand Core Contributions
Training and ExtensionActivities

YASHADA, Pune(PraveenTraining)

A IntegratedwatershedManagement

A Ruraldevelopmenthroughsaintliterature

A Sericultureindustry(Rural Sel-EmploymentTraining Institute)

Agriculture Department & Krishi Vigyan Kendrai Guidance in various training
programmes

Nanaji Deshmukh Krishi SanjeevaniProject (POCRA) 1 Farm SchoolCoordinator(2019
2022.

FocusAreas

A Terracegardeningwith chemicalfree practices

A Promotionof vermicomposandorganicwastemanagement

A Useof naturalformulationssuchasJivamrutandneemextract

A Awarenessiboutecofriendly andsustainablegriculturepractices
Conceptof Terrace Garden

A terracegardeninvolves cultivating plantssuchas vegetablesfruits, flowers, and medicinal
herbson rooftopsor backyards It is basedon the philosophyof i S a Guiture i Sujalam
SuphalanB h a r, @hiclbemphasizebarmonywith nature

Key Benefits

A Availability of fresh,chemicaifree food.

A Improvesfamily healthandimmunity.

A Enhance®xygensupplyandmicroclimateregulation
A Acts asanaturalmedicinecabinet
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A Providesexerciseandmentalrelaxation
A Contributeso environmentabalance
Covid-19 Experience

During the COVID-19 lockdown(March Decembe2020, whenmarketaccessvasrestricted,
the terracegardenensuredcontinuousavailability of vegetablesfruits, and flowers for the
householddemonstratingts resilienceandfood securitypotential

Infrastructure of the Terrace Garden
Total Area: 1600sq ft.
ShadeNets

A 400sq ft.

A 600sq ft.

A 400sq ft. openspace

Water & Energy: 200sq ft. watertank,solarsysteminstalled
Typesof Containers used

20-litre color bucketsi perennialplants,fruit crops

Grow bagsi chilli, tomato,brinjal, turmeric,ginger,vine crops
4-litre & 2-litre color boxesi shorttermplants

Potsi ornamentaplants

Shallow pots’T bonsai

Car tyres (two-wheeler& four-wheeler)i ornamentabndfruit trees
Organic Inputs and Plant Care

Organic Formulations

Jivamrut (Ingredients)

2 kg freshcow dung, 1 litre cow urine, 200 g black jiggery, 200 g dal flour, A handfulof soill
(from underbanyantree),10 litres water

Preparation: Mix andstir morning& eveningfor 7 days
Use Apply onceamonthto potsandgrow bags
NeemExtract (5%) 1 Usedaspestdeterrent

Waste Decomposer(NationalCentreof OrganicFarming,Ghaziabad)

Containsbeneficialmicrobes cellulose& xylan degradersPSB,KSB.
Uses

A Rapiddecompositiorof biomass

A Pestanddiseasecontrol

A Enhanceswutrientavailability (phosphoruspotash)
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Vermicompost Production

Usingdry leaveswet waste ,mulch, papershreds
Partof SwachBharatAbhiyani convertswasteinto valuableorganicmatter = ws
Plant Diversity in Terrace Garden
Vegetables

A Leafy: Spinachfenugreekkale, coriandermint, chard

A Fruit vegetables Brinjal, tomato,okra,guar,cowpeagcauliflower,yam
A Root crops: Onion,radish,carrot,garlic.

A Vine crops: Pumpkin,bottle gourd,ridge gourd,spongegourd

Fruits: Mango,chiku, rampha) guavafig, papayadragonfruif pomegranateamla lemon

Flowers: Jasminemarigold, rose, lily, jaswand(hibiscus),gerbera,chrysanthemummogra
parijatak chafg sonchafasadafuli

Medicinal Plants: Aloe vera tulsi, sabja adulsagiloy, kandivel
BonsaiTrees Oak,peepal amber

Ornamental Plants. Christmastree, foxtail palm, arecapalm, snake plant, money plant,
adenium cactus

Spices Turmeric,ginger,cardamom
SpecialPracticesfor Terrace Gardening

A Soakingweedsbeforeuse

A Monthly applicationof Jivamrut(1:10 dilution).

A Addition of charcoalto potsfor microbial activity andodorcontrol
A Interplantingpestrepellentplants marigold, mint, mustard garlic, basi "
A Monthly additionof neemleavesto enhanceesistance

A Mulching with cocopeat,woodchips,sawdustpapershreds
A Useof drip irrigation for efficient wateruse

A Rainwaterharvestingandborewellrecharge

Bonsaii SymbolismandCulture

AOrigin : Japan

ABon = shallowtray, Sai= tree

A Spiritual meaning Branchesrepresenthuman expansion,trunk symbolizesthe earth,
supremepoint reflectsdivinity.

ATeachegatiencerespector age,andharmonywith nature

Outcomesand Benefits

AHealth Benefits Fresh,chemicalfree food,immunity boost,physicalexercise
AEconomicBenefits Self-reliancewithout debt,cropinsurancepr land ownership
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AEnvironmental Benefits Oxygensupply,wastemanagemenbiodiversityconservation
ASocial Benefits Demonstrates replicablemodelfor urbanhouseholds

Conclusion

Terracegardeningis more than just growing food; it is a way of life that integrateshealth,
environment,and culture By adoptingpracticessuchas organicinputs, water conservation,
waste recycling, and crop diversity, urban householdscan achieve nutritional security,
environmentakustainability,and selfreliance The modeldemonstratedby Shri Nandkishore
SakharamPund standsas a practical example for citizens, policymakers,and extension
workers to replicate acrossIndia, contributing towards sustainableurban agriculture and
resilientcommunities
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