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Message

It givesme immensepleasureto introducethe e-bookñTransforming Cities through

Urban Agriculture and Community Gardening Practicesò, a timely and visionary

contribution to the growing discourseon sustainableurban development. As cities

continueto expand,theneedto integratefood production,environmentalstewardship,

andcommunitywell-beingwithin theurbanfabric hasneverbeenmoreurgent.

Urban agriculture today representsa new paradigm, where the cultivation of

vegetables,fruits, herbs,and flowers in limited spacesbecomesa tool for ensuring

nutritional security, reducingcarbonfootprints, and promoting ecologicalharmony.

The e-book aptly exploresthe nutritional and social significanceof such practices,

linking themwith thebroaderobjectivesof sustainableurbanliving.

In the era of smart cities, technologiessuch as hydroponics,aquaponics,vertical

gardening, rooftop and terrace farming exemplify innovation in action. These

techniquesoptimizescarceresourceslike land andwater,offering practicalpathways

toward climate-resilient and resource-efficient urbanfood systems. The inclusion of

floriculture in urban and peri-urban contexts further enriches the narrative,

highlighting its potential for livelihood generation,beautification,and mentalwell-

being.

Beyondproduction,urbanagricultureembodiesthespirit of togetherness. Community

gardensarenot merelyspacesfor cultivation but also for connection,creativity, and

collective happiness. They remind us that cities thrive when natureand humanity

coexist.

I am confident that this e-book will serve as an inspiration and guide for urban

planners,policymakers,researchers,and citizens to reimagineour cities as greener,

healthier,andmorecompassionatehabitats.

Doyeli Sanyal

Prof. (Dr.) Doyeli Sanyal

Director, Amity Institute of Organic Agriculture,

Amity University Uttar Pradesh, Noida

AMITY Institute of Organic Agriculture



PREFACE

Cities acrossthe world are expandingat an unprecedentedpace. While skyscrapersand

highwaysredefineskylines,theyalsobring to theforefronta silentbut pressingchallenge,how

do we feedthegrowingurbanpopulationwith safe,nutritious,andaffordablefood?Traditional

food systems,stretchedacrosslong supply chains,often fail to meet the diversenutritional

needsof city dwellers. At thesametime,urbanhouseholdsareincreasinglydistancedfrom the

very processof food production. Againstthis backdrop,urbanfarmingoffers a refreshingand

transformativepossibility. It representsmore than just growing vegetableson terracesor

settingup hydroponicunits in apartments,it is a movementthat reconnectspeoplewith food,

nature, and community. Urban agriculture addressesmultiple needs at once: food and

nutritional security, employmentopportunities,green cityscapes,womenôsempowerment,

sustainabletechnologies,andhealthierlifestyles.

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

technologies,soillesscultivation,hydroponics,precisiontools,andsmartfarmingmethodsthat

makeintensiveproductionpossibleevenin limited spaces. Othersemphasizepractice,terrace

gardens,nutrition gardens,andhome-basedvegetableproductionthat transformrooftopsand

backyardsinto living food systems. A few chaptersgo further to highlight the social and

cultural dimensions,howwomenôsparticipation,communitygardens,andinclusivemodelsof

nutrition-sensitivefarming are reshapingurban neighborhoods. Urban farming is not only

aboutproducingfood but alsoaboutcreatinga morehumaneandbalancedcity life. Flowersin

peri-urban spaces,community-driven gardensin low-income neighborhoods, and spiritual

reflectionson farmingasa pathwayto happiness,all reflect themultidimensionalcharacterof

this evolving field. Technologyandpolicy, too, find their rightful place,asdigital innovations

andsupportiveframeworksareessentialto scaleupandsustaintheseefforts.

What makesthis book distinctive is its breadth. It doesnot limit urban farming to a single

methodor viewpoint. Instead,it brings togethertechnologies,traditions,policies,andhuman

experiencesto offer aholistic understanding. It is a guidefor policymakersenvisioninggreener

cities, a referencefor researchersexploring new possibilities, a manual for practitioners

implementingprojects,and an inspirationfor ordinary citizenswho wish to grow their own

food.

Urbanfarming is morethananalternative,it is a necessityfor the futureof sustainableliving.

If citiesareto beresilient,healthy,andinclusive,agriculturemustfind its rightful placewithin

their boundaries. It is our hopethat this book not only informs but also inspires,encouraging

readersto seeeveryempty rooftop, balcony,or communityspaceas an opportunityto grow

food,nurturewell-being,andbuild strongerurbanecosystems.

Editors
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Opening Remarks and Outcome

CollaborativeOnline Training Programon ñTransformingCities throughUrban Agriculture

and CommunityGardeningPracticesòwas held from July 29-31, 2025. The programwas a

joint effort by the National Institute of Agricultural Extension Management(MANAGE,

Hyderabad)and the Amity Institute of OrganicAgriculture (AIOA), Amity University Uttar

Pradesh,Noida. Thetrainingwasdesignedto equipparticipantswith theknowledgeandskills

neededto implement urban agriculture and community gardeninginitiatives to promote

sustainableandequitableurbandevelopment. Theprogramfeaturedexpertlectures,interactive

sessions,and casestudiesto achieveits objectives. The program'scontentcovereda wide

range of topics, including the nutritional significanceof urban agriculture,smart farming

technologies,and advancedurban farming methodslike hydroponics,aquaponics,vertical

gardening,androoftopfarming. It alsoincludedsessionson floriculture in urbanareasandthe

conceptof "cultivating urbanhappiness".

The chief guestof inauguralfunction, Dr. K.V. Prasad, Director, DFR, Pune,deliveredan

inspiringaddressthatseta powerful tonefor theentiretraining. He passionatelyarticulatedthe

critical role thaturbanagricultureplaysin addressingmodernurbanchallenges,particularlyin

enhancingfood security, improving public health,and fostering a senseof community. Dr.

Prasadcommendedthe organizersfor their foresight in creatingsucha timely and relevant

initiative, highlightinghow this programdirectly contributesto sustainabledevelopmentgoals.

He encouragedall participantsto not only absorbtheknowledgepresentedbut to alsoactively

becomecatalystsfor positive changein their respectivecommunities. His wordsservedas a

call to action, reminding everyonethat the small stepstaken in urban gardenscan lead to

monumentalshiftsin creatinggreener,moreresilient,andinterconnectedcities.

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 address,emphasizingthat the knowledgeparticipantshad gainedover the

three days was not just theoreticalbut a powerful tool for promoting food security and

environmentalsustainability. Dr. Singhhighlightedthe practicalapplicationof urbanfarming

skills in building a better future. Following him, Dr. Manish Srivastava, Dean,Collegeof

Horticulture & Forestry, RLBCAU, Jhansi,a guest of honor, commendedthe programôs

exceptionalrelevancein addressingthe modernurbanchallengesfacedby cities today. The

knowledgesharedhere will undoubtedlyserveas a crucial tool for promoting sustainable

urbandevelopmentandcreatingahealthierfuturefor ourcommunities.

Dr. Veenita Kumari , Deputy Director (GenderStudies),MANAGE Hyderabademphasized

the crucial role of womenin urbanagriculture. Shehighlightedhow women'sinvolvementin

theseinitiatives not only promotesfood securityandhealthyliving but alsoempowersthem

economicallyandsocially. Her talk underscoredthat urbanfarming can be a tool for gender

equity and communitybuilding, showcasingits potential to transformurbanlandscapesinto

moreinclusiveandsustainablespaces.

Theseriesof lectureweredeliveredby Dr. P.K. Singhon urbanfarming'srole in food security,

Dr. DeepshikhaThakuron nutri-sensitiveurbangardeningfollowedby soil-lesscultivationand

a successfulurbangardeningcases. Dr. MurtazaHasanon smarturbanfarming technologies,

followed by talkson terracegardeningby Mrs. B. Manga,thenutritionalsignificanceof urban

agricultureby Dr. K. Naresh,andadvancedfarmingtechnologiesby ShriYashwantJagdale.

v
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The floriculture with a talk from Dr. GaneshKadamandhydroponicsby Dr. B. Balakrishna.

Dr. Lipi Das discussedwomen'sparticipation in urban agriculture, and Prof. Nitin Arora

presenteda sessionon "Cultivating Urban Happiness". Dr. Lakhan Singh, Professorand

Advisor, AMITY Instituteof OrganicAgriculture 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

environmentallyresponsibleto ensuretheir widespreadadoptionandlong-term viability. The

programmegeneratedthefollowing outcomes:

×Conduct awarenesscampaignsand training programsto educateurban residentsabout

hydroponics,aeroponics, terrace,kitchen,andverticalgardens.

×Provideincentivesandsubsidiesfor hydroponicandaeroponicsystemsto increaseadoption

dueto their high yield andwaterefficiency.

×Promoteterraceandkitchengardensascost-effective,sustainableoptionsfor householdsto

grow freshproduceat home.

×Encourageverticalgardensin apartments,offices,andpublic spacesto utilize limited urban

spaceefficiently.

×Supportthe useof IoT-basedmonitoring,LED grow lights, automatednutrientdosing,and

smartcompostingsystemsto improveproductivityandeaseof management.

×Encouragestartupsandagri-techcompaniesto scaleurbanfarmingthroughinnovativekits,

deliveryservices,andtechnicalsupport.

×Positionurbanfarming as a strategyto improve accessto fresh,safe,and nutritious food

within cities.

×Expandgovernmentschemes,training programs,and incentivesthrough institutions like

ICAR, IARI, andstategovernmentsto promoteurbanagriculture.

× Implementmeasuresto reducesetupcosts,improverooftopaccess,andincreaseawareness

amongurbancommunities.

× Integrate urban agriculture into smart city initiatives to enhance environmental

sustainability,wastemanagement,andclimateresilience.

Lakhan Singh 

NareshKethavath

Veenita Kumari

Sunil Kumar 

vi
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Introduction

Urbanagricultureis thepracticeof growing,processing,anddistributingfood within cities and

denselypopulatedareas. It includesa wide rangeof activities such as vegetablesand fruits

cultivation, animalhusbandry,aquaculture,beekeeping,andhorticulture,all carriedout within

an urbansetting. This form of agricultureis different from peri-urbanagriculture,which takes

place on the fringes of urban areas, typically in more rural or semi-rural zones. Urban

agriculturecancontributeto food security,communitydevelopment,andsustainableland use.

However, it often faceschallenges,particularly soil and water contaminationfrom pollutants

like lead,cadmium,and otherheavymetals,can poseseriousrisks to humanhealthand food

safety. As a result,soil testing,waterquality monitoring,andsafegrowingpracticesarecritical

componentsof successfulurbanfarming. Theoutbreakof theCOVID-19 pandemicprofoundly

changedthedynamicsof our materialisticworld. It servedasa starkreminderthathealth,food,

andnutrition arefundamentalfor building a strongimmunesystemandensuringoverall well-

being. This realizationechoesthe ancientwisdomfound in the SanskritepicRamayana,where

Tulsidasji wrote,"PrathamSukhNirmalKayañmeaning"The first happinessis ahealthybody.ñ

In todayôscontext,healthandwell-beinghavebecometop priorities. Urbanfarming canplay a

significant role in this shift by enablingpeopleto grow a rainbow of fruits, vegetables,and

flowers in urbanspaces. Thesenot only providefreshandnutritiousfood but alsocontributeto

aestheticbeauty and mental well-being, creating a healthier and more harmoniousliving

environment.

History of Urban Agriculture

Some of the first evidenceof urban agriculture comes from early Mesopoamiancultures.

Farmerswould set asidesmall plots of land for farming within the city's walls. (3500BC) In

Persiaôssemi-desert towns, oaseswere fed through aqueductscarrying mountain water to

support intensive food production,nurturedby wastesfrom the communities. The Hanging

Gardensof Babylonareanotherfamous- if potentiallylegendary- regionalexample. In China,

Xiôanhasbeencontinuouslyinhabitedsinceat least5000BC, whosecitizenshaveengagedin

urbanagricultureat varyingdegreesduringdifferent pointsof its history. At the Incans'Machu

Picchu,water was conservedand reusedas part of the steppedarchitectureof the city, and

vegetablebedsweredesignedto gathersunin orderto prolongthegrowingseason. Elsewherein

the Americas, well-documentedexamplesof pre-Columbian Amerindian urban agriculture

include the Aztecs'lake-basedchinampaswhich were crucial to populationgrowth in Mexico

Valley's cities; Cahokia's maizebasedeconomyin the MississippiRiver nearpresent-day St.

Louis. The ideaof supplementalfood productionbeyondrural farming operationsanddistant

imports is not new. It was usedduring war and depressiontimes when food shortageissues

arose,aswell asduringtimesof relativeabundance. Allotment gardensemergedin Germanyin

theearly19th centuryasa responseto povertyandfood insecurity.
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In theUS,urbanagricultureasa widely recognizedpracticetook root in responseof the1893ï

1897 economicdepressionin Detroit. In 1894, Mayor HazenS. Pingreecalled on outlying

citizensof a depression-struckDetroit to lend their propertiesto the city governmentaheadof

thewinter season. TheDetroit governmentwould in turndeveloptheselots asmakeshiftpotato

gardens- nicknamedPingree'sPotatoPatchesafter the mayor - as potatoeswere weather

resistantandeasyto grow. He intendedfor thesegardensto produceincome,food supply,and

boostindependenceduring timesof hardship. The Detroit projectwassuccessfulenoughthat

other US cities adoptedsimilar urban agriculture practices. By 1906, the United States

Departmentof Agricultureestimatedthatover75,000schoolsalonemanagedurbanagriculture

programsto providechildrenandtheir families with freshproduce. However,it would not be

until theFirstWorld War thatUSurbanagriculturespreadwidely.

Importance of Urban Farming in India

Urbanfarmingplaysa vital role in enhancingfood securityin Indiaôsurbanareas. By bringing

food productioncloserto consumers,it reducesdependenceon long-distancetransportation,

which in turn lowers carbon emissionsand supportsenvironmentalsustainability. Urban

agriculture also offers residents a chance to reconnect with nature, fostering stronger

community ties and encouraginghealthier lifestyles. Urban farming is expectedto play a

critical role in addressingglobal food securitychallenges,particularlyin cities,where68% of

the worldôspopulationis expectedto resideby 2050. As urban populationgrow, cities are

embracing innovative solutions to ensure fresh, sustainablefood for all. In addition, it

generateseconomicopportunitiesby creatinglocal jobsandsupportingsmall-scalebusinesses,

therebycontributingto resilientandself-relianturbaneconomies.

Typesof Urban Farming

1. Kitchen Gardening

Oneof themostpopularandoldestpracticedmethodof farmingwhich is beingusedin urban,

semi-urbanandevenin villagesalsofor fulling theneedsof thehouseholds. Thevery purpose

of this farming is to makeavailablethe fresh,seasonalfruits, vegetables,flower etc. to health

& nutrition. Theexcessproduceis alsosharedwith neighbours, friendsandrelatives.

2. Rooftop Farming

Now a dayswhen spacefor kitchen gardeningis reducing,rooftop farming is becomingthe

mostpopularmethodin urbanfarming. Utilizing theoftenunderutilizedspaceon rooftops,this

urbanFarmingmethodinvolvesgrowingcropsin containersor raisedbeds. Rooftopfarmsnot

only provide fresh producebut also contribute to insulation, stormwatermanagement,and

reductionof theurbanheatislandeffect.

3. Vertical Farming

Vertical farmingis a newurbanagriculturetechniquethat involvesgrowingcropsin vertically

stackedlayers,often in controlledenvironmentssuchas indoor facilities or greenhouses. By

utilizing advancedtechnologieslike hydroponicsor aeroponics, vertical farmsmaximizespace

efficiencyandoptimizeresourceutilization,enablingyear-roundproductionof crops.

02Transforming Cities through Urban Agriculture and Community Gardening Practices



4. Community Gardens

Communitygardensare collaborativespaceswhere individuals or groupscome togetherto

cultivateplantscollectively. Thesegardensaretypically locatedon sharedland,suchasparks

or vacantplots, andprovideanopportunityfor communitymembersto grow their food, foster

socialconnections,andpromoteenvironmentalawareness.

5. SchoolGardens

A prominentaspectof gardeningis theformationof schoolgardens. Americaninteresttowards

schoolgardensbeganfrom the successesand expansionof agriculturaleducationin Europe.

SeveralEuropeanregions,such as France,Germany,Sweden,Belgium, and England,had

establisheda strongpresenceof agricultural learningprograms,which led to concernsbeing

raisedthat suggestedAmerica was falling behind in an essentialeducationaldevelopment.

From the first establishmentof a schoolgardenin Roxbury,Massachusettsin the 1890s, the

main intentionwasto exposethe youth to agriculturebecauseit wasagreeduponby teachers,

governmentagencies,andotherprominentsocial figuresthat gardeningpositivelycontributes

to the youthôseducation,health,and overall civic-mindedness. Consideredthe NatureStudy

movement,the implementationof schoolgardenswas promotedto reinforcethe connection

betweenthe youth andoutdoors,promoteagrarianvalues,andprovideinteractiveeducational

lessonsthat included scienceand observationsof natural phenomena. Due to the inherent

natureof urbanization,citiestypically do not havethenaturalspacesfor explorationor outside

activities. Without thesedesignatedspacesfor exposureto nature,urbanyoutharelesslikely to

connectwith, and value, the natural environmentin meaningfulways, as well as express

environmentallyresponsiblebehaviors. As theDetroit movementof revitalizingvacantlots to

becomeurbanfarmswasspreadingacrossthenation,a key approachto urbanagriculturewas

focusedon establishinggardensat schools,which have shown to be an effective way to

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

schoolsreceivedan official endorsementasan educationalresourcein schoolcurriculum by

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

Gardeningin 1914.

6. Plant Factory / Indoor Farming

Indoorfarmingrefersto thecultivationof cropswithin enclosedstructures,suchaswarehouses

or shipping containers. By controlling environmentalfactors like temperature,light, and

humidity, indoorfarmscancreateoptimalgrowingconditions,independentof externalweather

conditions. This urban farming method allows for year-round production and reducesthe

relianceon traditionalagriculturalpractices.

7. ProtectedCultivation / Hi -tech Cultivation

Protectedcultivation referscultivation of cropsusing different protectedstructuresfor high

productivity,high qualityandlongdurationavailability,off-seasoncultivation,judicioususeof

naturalresources,employmentgeneration,minimal useof chemicalsetc. Protectedcultivation

is becomingmoreimportantfor cultivationof high valuevegetableflower cropsfor fresh
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consumptionas well as for multiplication of quality seed and planting material due to

continuousclimatechange. Different kind of protectedstructureslike Polyhouse, insectproof

nethouse,tunnelscanbeusedto fulfil differentobjectives.

Productionin protectedcultivation thereforenormally requiresa high level of technologyto

obtain adequateeconomicreturnson investments. Quality is a high priority for greenhouse

crops,requiringmuchcarein pestanddiseasemanagement,not only to secureyieldsbut also

to obtaina high cosmeticstandard. Theprotectedcultivation hasshownpromisein respectof

higher crop productivity both in termsof quality and quantityof the produce. It is reported

that, theproductivityof 300 t/ha in tomato,200 t/ha in bell pepper,and150 t/ha in cucumber

percropcyclehasbeenachieved. This technologycanbeadoptedby theurbanyouthfor more

incomeperunit area. Protectedtechnologyin high valuevegetablecropscanbeestablishedas

a smallscaleindustryfor healthandnutrition in majorvegetablegrowingareasof our country

by progressivefarmers especiallyin urban areasfor supplying high value vegetableslike

tomato, coloured cherry tomato, coloured capsicum,cucumber,gherkin, specialtymelons,

severaltypeof 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. Watersolublechemicalfertilizers or organicstuff like manurecanbeused

in hydroponicsystems. Hydroponicsystemscan reducethe amountof waterneededto grow

cropsbecausewateris recycledandreusedin them.

9. Microgreen

Microgreenfarmingis a popularform of urbanhouseholdagriculture,involving thecultivation

of nutrient-densegreensin smallspacessuchasgarages,balconies,or backyards. This method

is particularly suited for commercial-scale production in limited areas. One of the major

advantagesof microgreenfarming is the ability to control key environmentalfactorssuchas

light, temperature,and waterwhich areoften unpredictablein traditional farming. This high

level of control reducesrisk andincreasesthepotentialfor consistentyieldsandhigherprofits.

Indoor microgreencultivation requiresessentialequipmentincluding quality seeds,planting

trays,a suitablegrowing medium(like soil or cocopeat), andgrow lights to replacesunlight.

For thosescalingup their production,investingin timers to automatelighting schedulescan

improveefficiencyandconsistency.

10. Aquaponics

Aquaponicsis an innovativeform of urbanfarming that combinesrecirculatingaquaculture

(fish farming in tanks)with soillessplant cultivation (hydroponics). In this integratedsystem,

fish wasteprovidesnutrient-rich water that naturally fertilizes the plants,while the plants,in

turn,helppurify thewaterfor thefish. This createsa closed-loop,symbioticenvironmentideal

for sustainablefood production. Unlike traditionalhydroponicsystems,which rely oncostly,
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syntheticnutrient solutionsmadefrom chemicalsalts and trace elements,aquaponicsuses

morenaturalandaffordableinputs. The primary input is fish feedoften inexpensive,or even

madefrom food scrapsor homegrowningredients. This methodallows for the simultaneous

productionof both protein(from fish) andvegetables,makingit an efficient andeco-friendly

solution for urban food security. By conservingwater and reducingthe needfor chemical

fertilizers,aquaponicsstandsout asa sustainablealternativefor modernagriculture.

Benefitsof Urban Farming

ÅLand Regeneration: Many cities aroundthe world have parks and open spacesthat are

underutilized. ThesuccessfulChicagourbanfarmer,discussedearlier,is anexampleof what is

possiblein placeswaiting to be developedor even underutilizedsectionsof public space.

Urban agriculturecan generatepositive activity within thesespacesand contributeto lower

maintenancecostsandhasimplicationsfor crimereductionandincreasedpersonalsafety.

ÅIncome Generation: Themain factor thatwill beaddressedin detail in a latersectionis the

incomegenerationpotentialof urbanagriculture. Many lessdevelopedcountrieshavewell-

developedurban farming as an integral part of their cities, but as the earlier discussion

suggested,commercialurbanfarming is lessdevelopedin "Western"cities for quite different

reasons.

ÅReduceCarbon Emissions: By localizing production,urbanfarms cut the vast amountof

fossil fuel consumptionrequiredto transport,packageand sell food. Urban farming helps

reducetheir "food print" by providingconsumerswith theopportunityto purchasefood grown

within their community.

ÅInnovative Technologies: Sinceurbanareaslack the wide-openfertile plainsof traditional

agricultural techniques,urban farmersare taskedwith finding creativesolutionsto address

challengessuch as waste, space,resources,and energy. Becauseof this, more efficient

innovationsaremadeto developthequality andquantityof food thatcanbeproducedwith the

leastamountof resources.

ÅIncreasesFood Safety: Goodfor you organicproduceisn't cheapat thegrocer; In fact,many

familiescannotafford. In otherwords,theylack food security. Foodsecuritymeansbeingable

to accessand afford nutritious,safefood and enoughfood. It is the main concernfor many

familiesall overtheworld. Fortunately,urbanfarmingcontributesto greaterfood security.

ÅThe importanceand need for urban farming will only grow in the coming years as

transportationcostsand distancescontinueto grow. With the correspondingincreasein the

production age, the quality of the food will be continuouslyreduced. Essentialfor urban

agricultureto besuccessfulin India is freeingup landthatcanbeusedfor farming.

ÅApart from food production,urbanagricultureis alsoa job andincomegeneratorandenables

food securityandfood securityfor its producersaswell asconsumers. In addition,consumers

regularlyreceivefreshandquality produce,usuallyperishablefruits andvegetables. Sincethe

productdoesnot requirelong distancetransportation,it is alsoenergysaving.

05Transforming Cities through Urban Agriculture and Community Gardening Practices



Challenges

ÅLimited Space- Rapidurbanizationhasled to a reductionin openspaces,makingit difficult

to establishlarge-scalefarms.

ÅSoil Contamination - Urban areasoften suffer from soil contaminationdue to industrial

activities, pollution, and improper waste disposal. This contaminatedsoil can negatively

impactcropquality andposehealthrisksto consumers.

ÅWater Management- Urbanfarmingrequiresefficient watermanagement,aswaterscarcity

is aprevalentissuein manyIndiancities.

ÅRegulatory Challenges- Obtainingnecessarypermits,adheringto zoningregulations,and

addressingpotentialconflicts with existing urbaninfrastructureposechallengesfor aspiring

urbanfarmers.

Conclusion

GreeningOur Cities for a SustainableFuture. Urbanfarming,alsoknownasurbanagriculture,

is an innovative and inspiring conceptwith the potential to transform modern cities into

greener,healthier,and moreself-sufficient communities. By integratingfood productioninto

the urban landscape,it allows city dwellers to reconnectwith nature,embracesustainable

living practices,andstrengthencommunitybonds. This growingmovementincludesa diverse

range of approachessuch as: Protectedcultivation, Rooftop farming, Vertical farming,

Community gardens,Indoor farming etc, Urban agriculture not only improves local food

security but also contributesto environmentalbenefitssuch as reducingcarbonfootprints,

managingurbanwastethroughcomposting,andimprovingair quality. Thepotentialfor urban

farming in India is immense. As the country continuesto urbanize,the demandfor locally

produced,sustainablefood will only increase. As cities continue to grow, urban farming

presentsa compelling solution for building resilient, inclusive, and sustainableurban

ecosystems.
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Introduction

Agriculture in India often finds itself confronted to various constraintsunder changing

dimensionsthat are currently manifestin rapid climate change,soil degradation,population

pressure,land fragmentation,waterscarcity,marketingandentrepreneurshipetc. Horticulture

is fastemergingasoneof themostdominantfacesof Indianagriculture. India is secondlargest

producerof the vegetablecrops after China estimatedto 146 MT from 8.4 MH areaand

highestproducerof the fruit crops. Thereis little possibilityof additionto the cultivablearea

thoughareaunderhorticulturehasbeenincreasedduring the last two decadeslargely at the

costof othercropsof all thehorticulturaltechnologies,Plasticulture-cum-protectedcultivation,

is emergingas one of the most promisingfields particularly in termsof higher productivity,

quality, increasedincome,entrepreneurshipetc. thoughthe areacoverageof about60,000 ha

alone appearsabysmal. But the progressof areacoverageunder protectedtechnologiesin

termsof percentcoverageis highly satisfying. The other major reasonsfor higher adoption

includeςpromotionof hi-techhorticultureby public financial institutions. Although, despite

indubitablepotentialof protectedcultivation,its spreadhasnot beenlinked concomitantlywith

disseminationof technology,quality inputs, post-harvestmanagementand processingunits

besides overall market linkages. Net result is that despite the technology performing

exceedinglywell by up to datefarmers,majority of them keepfacing challengesto copeup

with thedemandsof hi-endhorticulture. This articledealswith overallgamutof technology,its

potential,suitableareasandcrops,tacklingthechallengesof biotic andabioticstresses,market

linkagesand overall empowermentof farmersin termsof knowledge,input availability and

use-efficiency,plantprotection,post-harvestlossmanagement,andmarketlinkagesetc. It can

besafelypresumed,that, if adopted,in right earnest,Plasticulturein horticulturehasimmense

potential in realizing the sustainablesolutionsfor higher productivity, better livelihood and

nutritional securityto the farmerswho adoptthe technology,particularlyasclustersof hi-tech

farmingcooperates.

Plasticulture in horticulture includes protected cultivation-cum-covered cultivation under

greenhouses,polyhouses, net-houses,tunnels,mulchesetc. all of which includeintelligentand

exhaustiveuseof plasticsin various forms dependingupon the requirements,suitability of

regions,climates,crops and technologiesinfrastructureor paraphernaliae.g. UV stabilized

polythenesheets,insect-proof nets,shadenets,mulches,drip irrigation pipes, filters, tanks,

plastic-lined waterharvesting,etc. all arediscretelymadeupof plastics.

Chapter
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Relevanceof protected horticulture with Government policy

Policy initiatives for doubling the farmer income,óPradhanMantri SinchaiYojanaôinvoking

ómorecrop per dropôandóPradhanMantri RozgarYojanaôare someof the encoresof the

Governmentassertionsin thequestfor overalldevelopmentof thenationincludingagriculture.

Incidentally,plasticultureor protectedcultivation or coveredcultivation canmakecognizable

and tangible contribution in all of thesepolicy initiatives of the Govt., both directly and

indirectly, in horticulturalsector. It is interestingto notethat plasticultureincluding protected

cultivation is apparentlythe only sectorof agriculturewhich is a solution for mostof the its

inherentconstraintsinto an ideal systemwhich could addressthemasmodulesof systematic

and sustainablefarming including healthy planting material, quality seed production,

conservationandoptimizationandinput useefficiencyof waterandotherresources,precision

farming, GAP, IPM, INM, Grafting, soilless cultivation besidesminimized impaction of

climatechangeaberrationsetc. which all find convergenceto strengthenfarminginto a hubof

profitablehorticulture. Apart from this, the hi-tech agricultureencouragesbetteryields from

fragmentedland,entrepreneurshippotential,GAP produce,exportpotentialetc. It is by virtue

of thesestrengthsthatprotectedcultivationtechnologycanplay a leadrole in overallgamutof

horticulture. Plasticultureis, thus, the future of horticulture. The potentialof addressingsoil

erosion,recyclingabilities, aswell asameliorationof soil andwaterpollution areadditional

boonsto overall ecosystembesidesthe economyof agriculture. Also, protectedcultivation is

mostamenableto hi-techsupplychainnetworksin horticulturewhich ensureshigher income

to growers. Over and aboveof theseadvantages,plasticultureis very amenableto women

workforce. Basketof technologiescoveredunderplasticulturearebeingdiscussedbelowwith

relevantdetails:

Scopeand advantagesof Protectedcum Polyhousetechnology

Two typesof polyhousesare designedin Indian condition,one is called naturallyventilated

polyhouseand the other is called force ventilated(fan-pad) polyhouse. Naturally ventilated

polyhousesare used mainly in temperateand moderateclimate conditions while force

ventilated(fan-pad) polyhousesare suitablefor tropical, sub-tropical and arid zone farming

systems. Polyhouseis mainstructureof protected-cum-coveredcultivationgroups. It is made

by GI pipe andcoveredby ultra-violet (UV) stabilizedplasticsheetwith a servicelife of 3-4

years. Thesesheetsaregenerallyavailablein 7 and9 meterwidthswith 200micronthickness.

Polyhousetechnologyis themostintensiveform of commercialcultivation. Presently,various

stateGovt. extendfinancialsupportin the form of subsidiesto thegrowerslimited to a ceiling

of 1 acreof structurescostingapproximatelyRs. 38-40 lakh of which about50% of thecostis

borneby CentralGovt. with sizableandadditionalsubsidiesfrom StateGovt. which include

the cost of structure,drip irrigation and fertigation systemand seed/plantingmaterial etc.

Polyhousestructuresprovide favorablegrowing conditionsto crop plants and protect them

from extremefluctuations in weather,especially temperature,rainfall and wind and also

minimizing evaporationlossesbesidesprotection from birds, animalsand insect pestsand

diseasesto quiteanextent.
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The polyhousestructuresprovide 4-5 time higher yields with export quality produce; high

water and fertilizer useefficiency and round the year productionfacility in any part of the

country. Drip irrigation is mandatoryfor polyhousecrop cultivation along with fertigation

techniquebecausedrip technologyenhanceswater and crop productivity and minimized

diseases,weeds,moisture fluctuations, irrigation frequencyand judicial use of water and

fertilizer. Thus, polyhouseand drip-irrigation technologiesare componentsof horticulture

based-precisionfarming systemfor better livelihood and nutritional security in the farming

society.

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

ÅSurfaceGardening

ÅRoofgardening

ÅWall Gardening
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Definitions

ñHydroponics in its most basic definition is a production method where the plants are grown in 

a nutrient solution rather than in soilò.

Hydroponics= Hydro + Ponics

ñHydroò,meaningwater,andñPonicsò,meaninglabor.

Thewateris doingthework hereandenablingthefastgrowthof plants.

Hydroponicsis a methodof growingplantswith water-based nutrient-rich solution.

Theideamayseemlike a novelñhackò,but hasactuallybeenaroundfor thousandsof years

andhelpedto enablepopulationgrowthastheavailability of arablelanddecreases.

Typesof Hydroponics Systems

Hydroponics is a complex mechanism and there are multiple techniques you can use to ensure 

the nutrient solution reaches your plants

×Nutrient Film Technique

×Deepwater Culture

×Aeroponics

×Wicking

×Ebb & Flow 

×Drip System

Benefits of Hydroponics

Á Increased growth

ÁLess resources required

ÁReduced interference

ÁPotential harms

ÁWater, fertilizer and time saving
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Approximate Content in Plants, Roles in Plants, And Source Available to Plants of 

Essential Plant Nutrients

Suitable Horticultural Crops for PolyhouseFarming and their SeasonalRotations for

Profitable Farming

Horticulture-basedfarming systemsare highly diverse numberingmore than 300 species,

dependingupon the climate, culture, season,size of landholdings,knowledge,market etc.

Beinghigh valuecropswith highernutritionalcontents,besideswith a higherdemandin urban

andperi-urbanareas,horticulturalcropsprovidea paradisefor theprogressivegroweron one

end and marginal farmer. Major crops for thesesystemsare indeterminatetomato, cherry

tomato,cucumber,capsicum,bitter gourd,muskmelon,summersquash,vegetablenurseryetc.

in vegetablegroups. Among flower crops,rose,gerbera,lilium, tulip, anthurium, carnations,

orchids,chrysanthemumandtheir nursery. Among, fruit cropsgroup,strawberry,papayaand

all fruit-nurserypropagationor hardeningare usedfor economicallyprofitable horticulture

basedfarmingsystems.

Crop Diversity and Rotation for H orticulture based PolyhouseFarming and their 

Impacts

Vegetables grow in Protected Structures

After yearsof field experiencesand feedbackfrom the interactionwith farmers following

cropsappearto give higher yield and betterquality that ensuremore incomefor improving

livelihood andnutritionalsecurity. Wherein,indeterminatetomatohybrids(GS-600, ID-32 and

ID-37, Rakshita, Himsona, Himsikhar, Snehlata, Naveenetc.) on anaveragegive quality yield

of 80-100t/acre/cropwith net returnsnearingRs3.0-4.0 lakh/acre/yr which is about2-3 times

higheryield andincomeascomparedto traditionalopenfarmingsystems.
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In thecaseof colouredcapsicum(knownassolanaceousapple)hybrids like Natasha,Swarna,

Indra, Bombi, Orobelle, Bachata,Inspirationetc. in green,redandyellow coloursproduce40-

50 t/acre/cropyielding 6-7 timeshigheryield andincomeascomparedto opencultivation of

capsicum. Becausethe colouredcapsicumcannotbe grown properly in opencondition. This

crop,therefore,demandsto beproducedunderprotectedhorticulture.

13

Averageproductionof 120-150 t/acre/yearcanbe

obtained in cucumber. These vegetables are

transplantedduring July to Aug. and harvested

from May to June in the plain conditions.

However,in hill areas,transplantingis donein the

month of Feb. to March and harvestingduring

Oct. Thesevegetablesresult in better livelihood

andnutritionalsecurityascomparedto traditional

vegetablefarmingin theopen.

Amongvegetables,cucurbitsappearmostsuitable

for protectedcultivation both in termsof season

and number of crops for better utilization of

structures. 2-3 crops per year of parthenocarpic

cucumber (cv. Isatis, Kian, Hilton, Sun Star,

Multistar, Fadia, Mini Angel etc), summersquash

(cv PusaAlankar, PusaPasand, AustralianGreen,

SeoulGreen,Kora, Yellow Zucchini, Himanshu,

etc), bitter gourd (PusaRasdar) or musk melon

(PusaSarda) andyellow muskmeloncanbetaken

in polyhousesduringearlyandoff-seasons.

Off-season Sharda melon production 

in protected structure

Cropping-sequence-cum-rotationïcum-cropping-intensity of Vegetable crops for

polyhousefarming:

Flowers grow in ProtectedStructures:

 Different crop cycles of polyhouse vegetables in a year Returns/1000 

sq.m. (Rs. In 

lakhs) 

¶ Year round Veg./fruits/flower crops nursery 

¶ Veg. Nursery + Cucumber or Capsicum or Tomato or bitter gourd or 

Musk melon or long melon 

¶ Spinach or Coriander leaf + Tomato (or Capsicum or Cucumber)  

¶ Cucumber + Tomato (or Capsicum) 

¶ Spinach or Coriander leaf + Cucumber + Cucumber + Cucumber 

¶ Cucumber + Strawberry + Cucumber (or Bitter gourd/ Muskmelon/ 

Leafy vegetable) 

¶ Veg. nursery or Spinach or Coriander leaf + Cucumber + Lettuce + 

Musk Melon 

¶ Spinach or Coriander leaf + Bitter gourd + Lettuce + Musk melon 

¶ Spinach or Coriander leaf + Bitter gourd + Lettuce + Bitter gourd 

¶ Spinach or Coriander leaf + Musk melon + Lettuce + Musk Melon 

¶ Spinach or Coriander leaf + Kakri + Lettuce + Musk melon 

¶ Spinach or Coriander leaf + Summer squash + Lettuce + Musk Melon 

or Cucumber 

¶ Nursery + Spinach or Coriander Leaf + Chilli or Brinjal 

¶ Veg. Nursery + Lettuce or Spinach or Coriander leaf + Cucumber or 

Musk melon 

¶ Vegetable Nursery + leafy vegetable + French bean (or okra) + 

Cucumber (or Musk Melon) 

5-10 

3-4 

 

2-3 

2-3 

3-4 

4-5 

 

3-4 

 

3-4 

3-4 

4-5 

3-4 

3-4 

 

2-3 

 

2-3 

 

2-3 
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Flowers Grow in ProtectedStructures
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 Different crop cycles of polyhouse vegetables in a year Returns/1000 

sq.m. (Rs. In 

lakhs) 

¶ Year round Veg./fruits/flower crops nursery 

¶ Veg. Nursery + Cucumber or Capsicum or Tomato or bitter gourd or 

Musk melon or long melon 

¶ Spinach or Coriander leaf + Tomato (or Capsicum or Cucumber)  

¶ Cucumber + Tomato (or Capsicum) 

¶ Spinach or Coriander leaf + Cucumber + Cucumber + Cucumber 

¶ Cucumber + Strawberry + Cucumber (or Bitter gourd/ Muskmelon/ 

Leafy vegetable) 

¶ Veg. nursery or Spinach or Coriander leaf + Cucumber + Lettuce + 

Musk Melon 

¶ Spinach or Coriander leaf + Bitter gourd + Lettuce + Musk melon 

¶ Spinach or Coriander leaf + Bitter gourd + Lettuce + Bitter gourd 

¶ Spinach or Coriander leaf + Musk melon + Lettuce + Musk Melon 

¶ Spinach or Coriander leaf + Kakri + Lettuce + Musk melon 

¶ Spinach or Coriander leaf + Summer squash + Lettuce + Musk Melon 

or Cucumber 

¶ Nursery + Spinach or Coriander Leaf + Chilli or Brinjal 

¶ Veg. Nursery + Lettuce or Spinach or Coriander leaf + Cucumber or 

Musk melon 

¶ Vegetable Nursery + leafy vegetable + French bean (or okra) + 

Cucumber (or Musk Melon) 

5-10 

3-4 

 

2-3 

2-3 

3-4 

4-5 

 

3-4 

 

3-4 

3-4 

4-5 

3-4 

3-4 

 

2-3 

 

2-3 

 

2-3 

 

Polyhouse flower crops like rose, gerbera, tulip,

Anthodium, carnations, orchids, Lilium, and

chrysanthemumand their nurseryare mostly annualor

perennialcropsandhenceseasonalcroprotationsarenot

required. Most of thesecut flowers requiredround the

yearaspermarketdemandcanbecut. Floriculturecrops

arehighly remunerativeasthe quality, Colour andshelf-

life as well as freshnessis very importantand can give

annual returnsof 8-10 times more than the open field

conditions. They are also more important from export

perspective, so critically important in the country.

Floriculture industry is led by producefrom polyhouse

growersmainly in Europeand developednations. Thus,

floriculture can ensure more income which in turn

promotesbetter livelihood and nutritional security of

farmingfamiliesundertakinghorticulture-basedfarming.

Fruits Grow in ProtectedStructures

Major fruit crops recommended under polyhouse

cultivation include papaya,strawberry, mango, guava,

pomegranateand propagationmaterials of high value

orchardsor breedingmaterial. Thesefruits crop can be

cultivated for fresh and disease-free seedlingsor plant

production. Papayafruits andseedsarein high demandin

the market. Best quality papayafruits yield on average

45-50kg/plant with net returnsof about to Rs. 5-6lakh

/acre.

Annual Flower production 

in protected structure

Rose production in 

protected structure

Strawberry production in 

protected structure
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However,strawberriesfruit yield of 15-20 tons/acreis

harvestedin the 10 plantsper sq. meter. All fruit crops

aremoreeffectivein minimizing malnourishmentbeing

nutrient rich. Strawberry runners, virus-free papaya

seed,buddedandgraftedplantsandmeadoworcharding

fruits are more economically and safe produced for

livelihood and nutritional security. papaya can be

cultivated in polyhouseas inter-cropping with leafy

vegetablecropslike spinach,coriander,lettuce,mustard

or French been and or strawberry crops. Strawberry

transplantedin the August-Septemberandharvestedup

in April followed by papayatransplantedin twice,either

in July to August or later in Jan-Feb month per year.

Croprotationcanbeusedwith strawberrycropi.e. leafy

vegetable or vegetables nursery or cucumber +

Strawberry+ cucumber(or bitter gourd or muskmelon

or leafy vegetable)canbetaken.

Generallytwo typesof net-built structuresareusedviz.,

shade-net and insect-proof 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 summerseasons. On the other-

hand,insectproof net housesare built for the primary

objectiveof screeningout the entry of insectsor other

pestsby the physical barrier of nets of various mesh

sizesdependinguponcropandseason.

15

Papaya production in protected 

structure

Shade-net Structure 

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

their Impacts

Both the net housescanbe madeby iron or GI pipe or bambooor woodenor stonepillars etc.

and are one of the most feasibleforms of protectedcultivation. Basic cost of fabricationof

thesestructuresmayrangefrom Rs8-10 lakhs/acre.

ShadeNet ProtectedStructures during Summer Season

Shadenets generally use two colour nets (green and black) in horticulture-basedfarming

systems. Both colour shadenets are available in 30, 50, 75 and 90% capacity of shading

protection,whereinthis percentagemeansthe percentageof reductionin sunlight. In vegetable

crops30-50% capacityof eithercolour or 50-90% shadenetsareusedfor fruit-propagationin

horticultural crops. Shade nets also cut down the sunlight, in turn minimizing evapo-

transpirationlossesof moisturein generalaswell asreducedtranspirationfrom plants.
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Round year growing vegetables through 

Shade-net technology

The total effect createsan alteredrelative humidity

and temperatureregime of microclimate favouring

the plant growth. That is why thesestructuresare

especiallyuseful for dry land and arid areaswith

water scarcity by increasingwater use efficiency

when used in combination with drip irrigation.

Shadingnetsaretheperforatedplasticmaterialsused

to provide relief to the plants from the scorching

sunlight, hot winds, direct rainfall, hails, birds and

animalsaswell asinsects-pests.

Round year growing vegetables 

through IP- net technology

Insect-proof nylon net basedcultivation is newer

conceptmore suitablefor rainfed areaswith much

fewer days of precipitation. Thesestructuresmake

useof insectproof screensof different intensitiesof

perforations,rangingfrom 25 meshto 60 mesh. IPP

nets of 40 or higher mesh are effective meansto

control entry of most flying insectsand savecrop

from diseases. As comparedto polyhouses, these

structuresare almost equally capableof screening

out the insectsandbirds therebyavoidingtheuseof

pesticides. Thesestructurespermitearlyplantingof

I .P. Net ProtectedStructures

tomatoesandcucumber,bitter gourd,muskmelon,summersquash,brinjal 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

structureenhances25-35% moreyield ascomparedto traditionalmethodsduring peaksummer

season. IP net structurescan be usedsuccessfullyfor seedproductionin rainfed areas. Crops

suitablefor thesestructuresincludetomato,cherrytomato,cucumber,bitter gourd,muskmelon,

summersquash,papaya,meadowandhigh densityorchardingof mango,guavaandpomegranate

andstrawberryetc. besidesvery few flower crops. In irrigatedareas,thesestructuresmayface

Netsof 25% to 75% shadingcapacityarebeingusedfor raisingnursery,indoorplants,hardening

of tissueculturedplantsandgrowingof vegetables. During high light intensities,leafyvegetables

andornamentalgreensarerecommendedto be grown undershadenets. This structureenhances

25-35% more yield as comparedto traditional methodsduring peak summerseason. Suitable

cropsidentifiedfor shadenethousesfrom economicviability includehorticulturenurseries,leafy

vegetables,summertomatoandcapsicum. Becausethesesystemsaremainly usedto grow off-

seasoncultivation of crops, their producefetchesmuch higher prices in the market, hence

providing good economic returns to growers, thereby improving livelihood and nutritional

securityto the farmingfamilies. Ornamentalcropslike Lilium, tulip, anthuriumandorchidscan

also be grown economically dependingupon suitability of different agro-climatic zones.

Therefore,shadenetshavecometo occupya prime importancein horticulturalpromotionin the

countryespeciallyvide propagationof quality plantingmaterial.
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problemsduringrainyseasonasit tendsto flood thecropinside. Henceit is advisableto cover

its roof by polythenesheetsduringrainyperiod. But this is possibleonly with small,half-moon

type or gabletype structures. Insect-proof coveredcultivation techniquegive 2-3 timesmore

yields andhenceincreasethe incomeby about30% normally but evenmore at times where

insectdamageis more. Thus,farmersareableto savethecrophencebeingsaferfor farmers.
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Growing vegetable through 

plastics mulch technology

Plastic mulching technology, also called surface

coveredcultivation, largely involves mulching with

polythenesheetsfor addressingthreemajorissuesviz.,

soil and water conservation,leachingof nutrientsas

well as reductionof weedsand to 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

favourablefor plantgrowthanddevelopment. Organic

mulches,like leaves,straw,sawdustetc. addnutrients

and humusto the soil as they decompose,improving

its tilth andmoistureholdingcapacity.

Syntheticor plasticmulcheshavevariousbeneficialeffectson crop production. Plasticmulch

acceleratesplantgrowthby increasingsoil temperature,conservingsoil moisture,weedcontrol,

production of quality produceand reduction in leachingof nutrients. The plastic mulch is

availablein different colours. Eachcolour hasits own significance. Transparentpolyethylene

mulch raisesthe soil temperatureby soil Solarizationusedmainly for managingsoil-borne

diseasesand nematodes. This effect derivesmostly from the suppressionof latent heat loss

throughevaporation. Black polyethylenefilm alsogiveseffectiveweedcontrolby cuttingdown

solarradiationby morethan90%, resultingin etiolatedgrowthandtheeventualdeathof weeds

under the film. The yellow plastic mulch attractsinsectsso it can be usedto attractand kill

insects. The silver-reflective type of plastic mulch associatedwith higher reflectancecauses

insect disorientationand repelsaphids. The different types of mulchesare reflective plastic

mulches,infra-red transmittingmulchesandbiodegradableplasticmulches. Therearedifferent

types of laying methodsfor plastic mulch but large areausagehas to involve the help of

mechanisedandtractoroperatedmulch layers. Similarly, severallow-costhole cutting devices

andtransplantingdevicesarenow pouringin market. Suitablehorticulturalcropsthat cantake

advantageof mulching includeplantsgrowing vertically by natureandnot the creepingtypes

e.g. solanaceouscropsand Cole crops. Although, cucurbitslike summersquashcan also be

grown on mulching but with properstakingsystemsonly for taking better advantageof the

strengthsof this typeof cultivation. In fruit cropsalsothemulchingis very importantespecially

in strawberryandgooseberry. Otherfruit cropslike papaya,grapes,pomegranate,guava,mango

etc. under high density and meadow planting methods do use the mulching technology

strategically. This technologyis againusefulfor areaswith waterscarcityor rainfedecosystems,

andcanconservemoistureto theextentof 50% watersavingand30% nutrientsaving. Thus,we

canconserveresources,economiseinput useandefficiencyandharvest25-30% higheryieldsas

also the quality, playing a significant role increasein income and overall upliftment of

livelihood of farmingfamilies.

Plastic Mulching or Row Cover ProtectedCultivation
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Low-Tunnel Protected Cultivation Technology for Healthy Planting Materials for

Horticultural Crops

As it is highly important to grow diseaseand pest free healthy planting material, soilless

productionof nurseriesundergreenhousesis very important. Generallyplasticnurserytraysor

pro-trayshavingdifferentcell sizesareusedfor raisingvegetableandfruit seedlings. Different

kinds of plastic pro-trays are used in raising flower seedlings. Thesetrays help in proper

germinationof seedsandcuttingsandprovide independentareafor eachseedandcutting to

germinate,reducethe mortality rate, maintainuniform and healthygrowth of seedlings,are

easyin handlingandstoring,reliableandeconomicalin transportation. Theseplastictraysmay

befixed in tharmocolebasetrayshavingthesamenumberandsizeof cavitiesbeforefilling the

media. Media usedare mainly two types,viz., soillessmedia(3 partsof coco peat+ 1 part

eachof vermiculite and Perlit) which costsaboutRs 6000-7000 per 100 kg or indigenous

media(2 partscocopeat+1 part vermicompost/leaf compostand the other combinationmay

include2 partsvermicompost/leaf compostand onepart eachof sandandash. Thesemedia

maybeenrichedwith Trichoderma). Thecostof thesemediais only Rs500-1000per100kg.

This mediais not only cheaperbut alsohasbasenutrientsavailable. Overall,hi-technurseryis

a little capitalandlabourintensiveor automationbasedyet highly remunerativeto the extent

that it canbeadoptedin entrepreneurialmodelby unemployededucatedyouth.

Rain Water Harvesting of PolyhouseRoofswith Plastic L ined Tanks
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Round year Nursery growing through 

low-cost poly-tunnel technology

Plasticulture based healthy planting material is the

backboneof overall gamut of horticultural production

systems. Nursery raising requires hi-end greenhouses

with boomirrigation, glazingmaterial,seeders, traysand

cell pack for propagation, container carrying trays,

polytube,bags,cupsand labelsfor properidentification,

groundcover and packingof planting material for long

distancetransportation.

Rain water harvesting technology for 

RainfedFarming 

Rain water harvesting of Polyhouse Roofs for

storingin plasticlined tanksat properplacefor long

durationso that evena singledrop of water can be

utilized preciously. This schemeis being subsidy

and training from Govt. of India under schemeof

óPradhan Mantri Sinchaee Yojanaô. In present

scenario,conceptof poly-tank cum micro-irrigation

system can be employed in protectedcultivation.

Specialpolythenesheetsof 300-400gsm thickness,

UV stabilized, cross-laminated in blue or black

colour are utilized as standards. Life of water

storagetanks so devisedextendsbeyond10 years

easily. Additional advantageof thesesystemsis their

ability to withstandearthquakes.
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Besidescompensatingthe water scarcity, rain water harvestingfrom polyhouseroofs can

remediatewaterquality in areaswheresoil salinityandpH areinextricableissues. Suchsystem

is alsothebestway to provideirrigation, underlow wateravailability areaslike lower to high

hills with high water facing acutewatershortagein spiteof rainfall. Rainwaterso harvested

canbe bestusedfor life-savingirrigation strategies. The micro-irrigation systemsaveswater

(40-50%), fertilizer (25-30%), labour expenditure(50%), soil-erosion cum fertility (90%),

minimizesplant mortality (80%), enhancescrop yield (25-75 %) andimprovesthe quality of

produce as compared to traditional pattern specially when employed under protected

environment. Keepingthis in view, storageof rainwaterin low cost adequatecapacitypoly-

tankanduseof this waterfor irrigation in cropgrownin protectedenvironment(Polyhouseor

Tunnels)throughgravity baseddrip irrigation system. Costof installationof this typeof poly-

tank make is Rs 120-150/m3 including roof top, lateral pipes and storagetanks. If drip

irrigation is integratedwith thesestructureswhich in turn give additional advantageto the

water-scarceproductionsystem. This can evenlead to increasein areaundercultivation for

theseareas. Waterstoragetankscanbe additionallyusedfor piscicultureor duck-fish or hen-

fish farming in integrationwith horticulturalproductionsystemastheseculturesaddnutrients

to the water,minimizing nutrient requirementsbesidesgettingextra incomefrom meat,fish,

eggsetc. for livelihood betterment. Thus,this technologycanplay goodrole in livelihood cum

nutritionalsecurityfor difficult areasthroughhorticulturebasedcroppingsystem. This system

hasbeenamplydemonstratedat KVK, Lohaghat, Champawat, UttrarakhandandCPCT,IARI,

New Delhi.

Micro Irrigation -cum-fertigation Techniquefor ProtectedCultivations
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Micro-irrigation is classifiedmainly into two types;

i) drip irrigation and ii) sprinkler irrigation. Drip

irrigation is oneof the bestavailabletoolsmadeout

of plastics in agriculture for the judicious use of

water for growing various crops in large scaleon

sustainablebasis. Drip irrigation is a low, labour

intensiveand highly efficient systemof irrigation,

which is alsoamenableto usein difficult situations

andproblematicsoils,evenwith poorquality water.

This technologyis the practicalexampleof ñMore Crop Per-Dropòthemeof agriculturein

PMSY andhasprovisionfor 50-60% subsidyfor theadoptionof technology. Irrigation water

savingsthroughdrip irrigation canbe affectedby adoptinga suitabledrip irrigation system

rangingfrom 36-79%. In drip irrigation, wateris suppliedthrougha networkof plasticpipes

usingdripper/emitters. Wateris suppliedat a regularintervalandat a requiredtime/ quantity.

Productivitygainsvary from 20 % to 50 % dependinguponthecrop. Drip irrigation worksby

applyingwaterslowly, directly to the soil. Drip irrigation hashigh efficiency as thereis no

lossof waterin form of evaporationor run- off andwateris applieddirectly to theplantroots.

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 moreeffectivetools of waterconservation. It is usedmainly

in productionof horticulturalcropsin theopentypeof cultivationmainly orchards.
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This is usedmainly in carpetnaturedcropsandhigh densitycropsand leafy vegetableslike

beans,peas,root basedcrops like radish,carrot etc. and ornamentallandscapesand lawns

including early transplantedstagesof fruit crops. This irrigation techniquehasgiven a flip to

the intercroppingsystemin horticulturalcrops. Currently,about69.5 mhaareais undermicro-

irrigation, of which drip irrigation coversabout27 mha. Lately, othercroppingsystemshave

alsostartedto adoptthe drip irrigation to finally taking agricultureto overall aim of rainbow

revolution.

Farm ValueAddition for Horticultural Produceincluding Packaging
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Packaging of Protected Cultivation Products

In vegetablecrops,around28-30% lossestakeplace

duringharvesting,grading,packaging,transportation

and marketing. The existing post-harvest loss of

vegetablescanbe considerablyreducedby adopting

improved packaging,handling and efficient system

of transport. Plasticis usedfor packagingandstorage

of vegetablecrops for extendingstoragelife. The

plastic bags, plastic sacks, plastic blow moulded

containersareusedfor handlingandstorage.

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

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

vegetables. Thesetechnologies,minimize lossesand add value, fetch higher price and also

enhancetheshelf-life of horticulturalproduce. Hi-techhorticulturefarmingsystems,thus,have

immenseusesin orderto conservethewater,nutrientandenergyresourcesbesidesincreasing

the production, generatingadditional income for the farmers, creating more employment

opportunitiesin rural areasfor theunemployedyouthandwomenfolk. In future,thereis need

to encourageenvironmentallydegradablematerial,developingplasticbasedsystemfor storage

and handling of vegetableproduce,besidesadoptinggood agricultural practicesand IPM.

Thereis needof developingtechnologyfor productionof eco-friendly plasticandeco-friendly

disposalof wasteplastic.

Important Tips and Techniques for Growing Horticultural Crops during Protected

Cultivation

ÅPlasticulture-cum-Protectedcultivation (PC) areacoverageis increasingevery year based

onadvantagesto GrowersandPromotionby Govt.

ÅSelectionof siteandchoiceof typeof structuresdependsuponagroclimatic area,croptype,

availability andaffordability of resources

ÅVarious horticultural operationslike diurnal ventilation management,training, pruning,

trellising,pollination,timely harvestingandfertigationscheduling

ÅSanitation, use of pest-free planting material and cultural operationsare significantly

important

ÅHealthynursery,selectionof cultivar, fertigationschedules,horticulturaloperationsrequire

majortechnicalinput andtraining

ÅSoil-bornepathogensarekey pestsrequiringattentionwhile insectpestsaremostlyavoided

dueto theuseof plasticbasedstructures
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ÅBio-agentsmay prove ideal choice in considerationof stable and safe environmental

conditionsfor their growthandefficacy

Summery & Conclusions

ProtectedCultivation Technologiesthe boon for hi-value vegetablecrops in respectof

Increasedproduction(2-4 time), quality, colour, freshness,self-life, marketdemand,income,

livelihood security, nutritional security and socioeconomicempowermentof Farmersand

Unemployedyouth

ÅEnhancewatersaving,wateruseefficiency,waterproductivity andfertilizer useefficiency

with thehelpof drip irrigation andfertigationsystem

ÅAverageincomeRs6-10 lakhperannumfrom oneacrearea

ÅEmploymentgenerationcapacity: average2-3 personperacrearea

ÅPotentialto indirect incomegenerationthroughsubsidiarybusiness

ÅWater soluble/ Liquid fertilizers are play a kye role in Protectedcondition Crop

production

Å50-60% Megafertilizer usedasbasaldoserest 40% usedthroughfertigation

ÅMicronutrients application given @75-100ppm in to time within month for control

deficiency andimprovedfruits quality andyield

ÅFertigationgiven in the sequencingof @ 100ppm -150PPM -200PPM or Low-Medium-

High methodaregoodfor crop

ÅDrip irrigation andfertigationarelife line for protectedcultivation andenhancewaterand

fertilizer useefficiencyandproductivity

ÅQuality Fertilizers with scientific recommendations i.e. right dose,rite time and right

place.
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Introduction

Hydroponicsis a modernmethodof growingplantswithout soil, whereplantsarecultivatedin

a nutrient-rich watersolutionthatprovidesall theessentialmineralsandelementsrequiredfor

growth. Insteadof soil, plants are 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, plantswerebelievedto be grown usinga form of irrigation andnutrient-rich

watercirculationð anearlyhydroponicconcept.

Aztec Floating Gardens (Chinampas, 10th-14th century): TheAztecsbuilt floating rafts on

lakeswherecropsgrewwith their rootssubmergedin water.

Ancient China & Egypt: Early formsof water-basedcultivationwereusednearriversandin

deserts.

2. Scientific Foundations(1600s-1800s)

1600s: Europeanscientistslike Janvan HelmontandRobertBoyle beganexperimentingwith

plantgrowthin waterto understandplantnutrition.

1699: JohnWoodwardgrewplantsin waterwith different typesof soil extracts,provingplants

absorbmineralsfrom water,not just soil.

1800s: Advancesin chemistryidentified essentialplant nutrients(N, P, K, etc.), laying the

groundworkfor nutrientsolutions.

3. Modern Hydroponics Emerges(1900s)

1929: Dr. William F. Gericke(Universityof California) coinedthe termñhydroponicsò(from

Greek hydro = water and ponos= work). He demonstratedthat tomatoescould be grown

successfullyin water-basedsolutionsonacommercialscale.

1930sï1940s: Hydroponics was tested during WWII by the U.S. Army to grow fresh

vegetablesfor soldierson remotePacific islands.

Mid -20th Century: Commercialhydroponicgreenhousesdevelopedin theUSA, Europe,and

laterAsia.

4. TechnologicalAdvancements(1970s-2000s)

Developmentof different systems: NFT (NutrientFilm Technique),DeepWaterCulture,Drip

Irrigation,Aeroponics.

ÅUseof inert growingmedialike rockwool, perlite,andcocopeat.

ÅGreenhousetechnologies(controlledtemperature,humidity, artificial lighting).
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ÅHydroponics became popular in countries with poor soil or scarce water (Israel,

Netherlands,UAE).

5. Present& Future (2000s-Today)

ÅHydroponicsis nowa majortool of urbanagriculture(rooftopfarms,vertical farming).

Å Integrationwith aeroponics, aquaponics,IoT, sensors,andAI for smartfarming.

ÅConsideredkey for spaceagriculture- NASA useshydroponicsfor growing cropsin space

missions.

Å India, too, has been rapidly adopting hydroponics in urban cities (e.g., Bengaluru,

Hyderabad,Pune,Delhi).

Key Conceptsof Hydroponics:

SoillessCultivation - Plantsdo not requiresoil; instead,their rootsdirectly absorbnutrients

dissolvedin water.

Nutrient Solution - A carefully balancedmixture of water and essentialnutrients(nitrogen,

phosphorus,potassium,calcium,magnesium,etc.) is suppliedto theplantroots.

Growing Medium - Materialslike cocopeat, perlite,or claypelletsareusedonly to anchorthe

plantroots,not to providenutrition.

Controlled Environment - Temperature,light, humidity, and pH/EC (acidity and nutrient

concentration)arecloselymonitoredfor optimumgrowth.

Efficient ResourceUse- Requiresmuchlesswaterthansoil farming(up to 90% less)andcan

bepracticedin areaswith pooror nosoil.

Needfor Hydroponic Systems

ÅDecliningArableLand

ÅWaterScarcity

ÅHigh Yield & FasterGrowth

ÅClimateChange& ControlledEnvironment

ÅUrban& Vertical Farming

ÅReductionof Pests& Diseases

ÅEfficient Useof Space

ÅQuality & SafeFoodProduction

ÅSustainability& FutureFoodSecurity

Typesof Hydroponic Systems

1. Solution Culture (Rootsdirectly in nutrient solution)

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

ContinuousFlow System- Nutrientsolutionflows overroots.

ÅNutrientFilm Technique(NFT) - Thin film of flowing nutrients.

ÅDeepWaterCulture(DWC) - Rootssuspendedin oxygenatedsolution.
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2. Aggregate(Medium-based)Systems

Rootsaresupportedin aninert medium(not soil), nutrientsolutionis suppliedby drip/flood.

ÅEbbandFlow (Flood& Drain) - Mediumperiodicallyflooded,thendrained.

ÅDrip System- Nutrientsolutiondrippedontoroots.

ÅWick System- Nutrientspassivelydrawnto rootsvia capillaryaction(simplesttype).

3. Aeroponics

Rootssuspendedin air andmistedwith nutrient-rich solution.

Providesmaximumoxygenation,very efficient but high-tech.

Role of Hydroponics in Urban Farming

1. Efficient Useof Space

ÅCities have limited land Ÿ hydroponicsallows vertical farming, rooftop gardens,and

containerfarming.

ÅPlantscanbestackedin multi-layersystems,maximizingyield persquaremeter.

2. Water-SavingTechnology

ÅHydroponicsrecyclesnutrientsolution,saving80ï90% watercomparedto soil farming.

ÅThis makesit suitablefor water-stressedurbanareas.

3. Year-Round Fresh Food Supply

Å In controlled hydroponic systems (greenhouses/indoorfarms), crops can be grown

throughouttheyear,regardlessof weather.

ÅEnsurescontinuousavailability of freshvegetablesin cities.

4. ReducedTransport & Food Miles

ÅHydroponicfarmscanbesetupnearor insidecities.

ÅFreshproducereachesconsumersquickly, reducingstorageand transportationcosts,and

loweringcarbonfootprint.

5. Safe& Healthy Produce

ÅGrownwithout soil Ÿ noheavymetalsor soil-bornediseases.

ÅMinimal or nopesticidesŸ healthiervegetablesandherbsfor urbanconsumers.

6. Employment & Entrepreneurship

ÅCreatesopportunitiesfor urbanyouthandagri-entrepreneursto startsmall-scalehydroponic

farms,rooftopfarms,or hydroponiccafes.

7. Sustainability in Cities

ÅHydroponicssupportssmartcities,greenbuildings,andeco-friendly foodproduction.

ÅCan be integratedwith renewableenergy(solar panels),rainwaterharvesting,and waste

recyclingfor sustainableurbanecosystems.
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8. Education & Awareness

Hydroponicunits in schools,colleges,andurbancommunitiescan promoteawarenessabout

foodproductionandnutrition.

Stepsin TechnologyIntegration with Hydroponic Systems

1. SystemSetup& Design

Choosethehydroponicmethod(NFT, DWC, Drip, Aeroponics, Vertical towers).

Selectgrowingmedium(cocopeat, perlite,rockwool, clay pellets).

Install basicstructureslike tanks,pumps,grow trays,andlighting.

2. SensorIntegration

Install sensorsfor real-time monitoringof key parameters:

ÅpH sensorŸ to maintainnutrientsolutionacidity.

ÅEC sensor(ElectricalConductivity)Ÿ to checknutrientconcentration.

ÅTemperature& Humidity sensorsŸ to maintainoptimumenvironment.

ÅWaterlevel & dissolvedoxygensensorsŸ to ensurehealthyroot systems.

3. Automation & IoT

Connect sensors to IoT controllers / microcontrollers (Arduino, Raspberry Pi, ESP32).

Automate:

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

ÅClimate control (fans, humidifiers, heaters, or ACs).

ÅLighting schedules using LED grow lights (photosynthetically active spectrum).

×Data from sensors sent to cloud platforms or mobile apps for farmers to monitor remotely.

4. Data Analytics & AI Integration

Collect data from IoT devices to analyze:

ÅPlant growth rate, water/nutrient usage, yield trends.

ÅPredictive models for disease/pest risks.

×AI/ML algorithms can recommend the best nutrient mix, light cycles, or harvesting time.

5. Smart Farming Technologies

ÅHydroponics+ RenewableEnergyŸ solar-poweredpumps,LED systemsfor sustainable

farming.

ÅBlockchainIntegrationŸ for transparentsupplychainsin urbanmarkets.

ÅRobotics/AutomationŸ roboticarmsfor planting,harvesting,andpacking.

ÅComputer Vision Ÿ camerasystemsdetect plant stress,nutrient deficiencies,or pest

attacks.
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6. Integration with Other Systems

ÅAquaponics (hydroponics + fish farming) for a circular ecosystem.

ÅVertical Farming Systems Ÿ stacking hydroponics units in smart buildings.

ÅSmartphone Apps Ÿ farmers receive alerts (e.g., ñpH too low, add buffer solutionò).

Advantages of soil-less culture 

ÅProvide most favorable conditions for plant growth, hence higher yields.

ÅSoilless culture is a good alternative to control pests and soil-borne diseases.

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

Å It reduces the cost and time with respect to various tasks which are used in soil.

Limitation of soilless culture 

ÅHigh initial capital investment.

ÅTechnical knowledge and skilled labor.

ÅControlled environment agriculture. 

ÅMaintenance of pH and EC, solution preparation, nutrient deficiency and correction, proper 

aeration etc. 

ÅConstant electric supply
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Introduction

Urbanfarming is changingour cities,helpingus grow food wherewe live. It's no longer just

small community gardensbut a growing industry using new technologiesto make food

productionmoreefficient andsustainablein cities. This isn't just aboutgrowingfood; it's about

rethinking how cities work with food supply, environmentalprotection, and community

strength.

Current Stateof Urban Farming Technologies

We'reseeingmoreandmoreurbanfarmingtechnologiesbeingused.

Vertical Farms: Theseare becomingvery popular in cities. They are indoor farms where

cropsaregrown in stackedlayersto savespace. Theyusemethodslike hydroponics(growing

in water with nutrients), aeroponics(spraying roots with nutrient mist), and aquaponics

(combiningfish farmingwith hydroponics)sono soil is needed. Thevertical farming industry

is growing steadily becauseof more investmentand better technology. Studiesshow that

vertical farmscanproducemuchmorefood per squaremeterthan traditional farms,useless

water,anddon'tneedpesticidesor herbicides.

Other Innovations:

Rooftop Greenhouses: These are becoming very advanced,with automatic controls for

temperature,nutrients,andusingdatato makegrowingconditionsperfect.

Container Farms: Theseareold shippingcontainersturnedinto mobile farmswith controlled

environments,fitting into differentcity spaces.

Smart Management: The Internetof Things(IoT) sensorsandArtificial Intelligence(AI) are

changinghow urbanfarms aremanaged. Sensorsgatherreal-time information on things like

temperature,humidity, light, andnutrient levels. AI systemsthenanalyzethis dataandmake

adjustmentsto maximizecropyieldsanduseresourcesefficiently. This data-focusedapproach

helpswith "precisionagriculture"in cities,reducingwasteandimprovingproductivity.

TechnologicalInnovations in Urban Agriculture

Many different technologiesare driving urbanagricultureforward. Theseadvancementsare

makingurbanfarmsmoreefficient andproductive,andalsoopeningup new possibilitiesfor

whereandhowfood canbegrownin cities.

Controlled Environment Agriculture (CEA): This is thefoundationof manyadvancedurban

farmingsystems. It includestechnologiesthatcreateandmaintainidealgrowingconditions,no

matterwhattheoutsideweatheris like.

Hydroponics: Plants grow in nutrient-rich water without soil. This savesa lot of water

comparedto traditionalfarmingandallowsfor very precisenutrientcontrol.

Aeroponics: Plantrootshangin theair 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 levels in the water

solutions.

Automation and Robotics:

Thesearebecomingvery importantfor makingurbanfarmsefficient 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 plantingseedsor seedlingsandharvestingcrops,speedingthingsup andreducing

damage.

2. Environmental Monitoring and Control : As mentioned,IoT sensorsand AI systems

automaticallymonitorenvironmentalfactorsandadjustconditionsin real-time.

3. Automated Vertical Farming: In vertical farms,systemscan move plant trays to ensure

theygetevenlight andmakeharvestingandreplantingeasier.

Building Integrated Agriculture (BIA) :

This is about seamlesslyadding food production into 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

gardensto advancedhydroponicgreenhouses. Rooftopfarmsmakecitiesgreener,help insulate

buildings(reducingenergyuse),andprovidelocal food.

Vertical Green Walls and Facades: Adding vertical plantingsystemsto building exteriors,

creatingattractivegreenwalls that canalsogrow food. Theseimproveair quality, reducethe

urbanheateffect,andmakebuildingslook better.

Indoor Farms in Buildings: Settingup dedicatedindoor farming areaswithin buildings,like

in basementsor old warehouses. Theseoften usevertical farming and CEA technologiesto

maximizeproductionin controlledenvironments.

Challengesand Opportunities

Evenwith all theseadvancements,gettingurbanfarmingtechnologywidely adoptedandused

sustainablyhaschallenges. Addressingthesechallengesandtakingadvantageof opportunities

is key to urbanagriculture'sfull potential.
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A. Challenges:

Energy Use: Many advancedurbanfarming technologies,especiallyvertical farms,usea lot

of energyfor artificial lighting, climate control, and automatedsystems. This can lead to a

largecarbonfootprint if theenergyisn't from sustainablesources.

High Initial Costs: Settingup advancedurbanfarmsrequiresa lot of moneyfor technology,

infrastructure,and specializedequipment. This can be a barrier for smaller farms and

communitygroups.

Scalability and EconomicViability : While urbanfarmingcanproducea lot of food in asmall

area, scaling it up to feed entire cities is still tough. Making urban farms profitable in

competitivefoodmarketsis importantfor their long-termsurvival.

Technical Complexity and Expertise: Running and maintaining advancedurban farming

systemsneedsspecializedknowledgein areaslike hydroponics,automation,dataanalysis,and

environmentalcontrol. Trainingprogramsareneededto developa skilled workforce.

Integration with City Infrastructure : Successfullyfitting urban farms into existing city

systemslike wastemanagement,water, and energygrids requirescareful planning. Policies

andcity planningrulesneedto supportthis integration.

Opportunities:

Technological Innovation: Ongoing research is focused on making urban farming

technologiesmoreenergy-efficient, cheaper,andmoreproductive. New developmentsin LED

lighting, renewableenergy,automation,andAI offer big chancesto improveurbanfarming.

Circular Economy Approaches: Linking urban farming with circular economyideascan

makeit moresustainable. Using urbanorganicwastefor compost,recyclingwater,andusing

renewableenergycancreateclosedsystemsthatreduceenvironmentalimpact.

Community Engagement and Social Impact: Urban farming can bring communities

together,createlocal jobs, andprovidefresh,healthyfood in areasthat needit. Community-

basedurbanfarmingcanbuild strongercommunities,educatepeople,andraiseenvironmental

awareness.

Policy Support and Urban Planning: More supportfrom local andnationalgovernmentsis

vital for promotingurbanagriculture. Including urbanfarming in city planningrules,offering

incentives,andsupportingresearchcanhelpthesectorgrow.

Market Demandfor Local Food: Growingconsumerdemandfor local, fresh,andsustainably

producedfood createsa strong market for urban farms. Urban agriculture can meet this

demandby providing high-quality producedirectly to city residents,restaurants,and local

markets.

The future successof urban farming depends on addressing challenges and using

opportunities for innovation and integration.

NegativeFuture for Urban Farming Technology

Imaginea future whereurbanfarming technologydoesn'tlive up to its promiseand instead

makescity problemsworse, like increasinginequality and harming the environment. This

negativepathis possibleif wedon'taddresscurrentissues.
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Digital Divide: As urban farming relies more on advancedtechnology(AI management,

sensors,data),accessto thesetools andthe skills to usethemcould becomelimited to a few.

This could leave out poorer communitiesalreadystruggling with food access,creatingan

"agriculturalelite" whereonly thosewith moneyandtechnicalskills canbenefit. This would

go againsttheideaof socialfairnessoftenlinked with urbanfarming.

Increased Environmental Footprint : While controlled environment farms aim to be

resource-efficient, their high energyusecould leadto moregreenhousegasemissionsif they

don't userenewableenergy. Largevertical farmspoweredby 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,urbanfarmingtechnologycouldunintentionallyharmtheurbanenvironment.

Corporate Control : As urbanfarmingtechnologybecomesmorecomplexandexpensive,big

companiescould take over the sector,pushingout smaller,local initiatives and independent

urbanfarmers. This could makeurbanfood productionlessdiverse,focusingon profits over

local needsandcommunitystrength. The ideaof local, community-basedfood systemscould

bereplacedby a centralized,corporatemodel.

TechnologicalDependenceand Fragility

Too much relianceon complex technologyin urban farming can make city food systems

vulnerable. A negativefuture includesa growing dependenceon complextech,makingurban

food productionsensitiveto systemfailures, cyberattacks,and problemsin the technology

supplychain.

SystemFailures and Blackouts: Advancedurbanfarmsrely heavily on automatedsystems,

makingthemvulnerableto failures. Poweroutages,equipmentproblems,or softwareglitches

couldstopoperations,leadingto crop lossesandfood shortages. In crowdedcities,evenshort

disruptionscouldhavebig consequences.

ÅPowerGrid Vulnerabilities : Vertical farmsneeda constantpowersupply. Old powergrids,

which canhaveblackoutsduringbadweather,poseabig risk.

ÅEquipment Malfunctions: Complex automated systems can break down, causing

productionlosses.

ÅSoftware Glitches and Cyberattacks: AI-poweredsystemsarevulnerableto softwarebugs

andcyberattacks,which coulddisruptoperationsor evenmanipulategrowingconditions.

Loss of Traditional Farming Skills: Too muchtechnologycould leadto urbancommunities

losing traditional farming skills andknowledge. As urbanfarming becomesmoreautomated,

hands-on experiencemight bedevalued. This lossof skills couldmakeurbanfood systemsless

adaptableto unexpectedchallenges.

ÅDeskilling of Farmers: Over-automation could make urban farmers less able to fix

problemsor adapt.

ÅLoss of Local Knowledge: Traditional farming practices,suitedto local conditions,could

be replacedby standardized,tech-driven methods,leading to a loss of valuable local

knowledgeandcropdiversity.

ÅReducedCommunity Engagement: Highly automatedfarmsmight needlesshumanlabor,

potentiallyreducingthesocialandeducationalbenefitsof urbanagriculture.

29Transforming Cities through Urban Agriculture and Community Gardening Practices



Economic and Social Disparities: A negative future could worsen economicand social

differencesin cities. Thehigh costsof advancedtechandcorporatecontrolcouldmakeit hard

for smallfarmersandcommunitygroupsto getinvolved,concentratingbenefitsin thehandsof

a few.

ÅUnequal Access: Advancedurban farming tech might be too expensivefor low-income

communities,increasinginequality.

ÅJob Displacement: Automationcouldleadto job lossesin traditionalagricultureandcreate

a gapbetweenhigh-skilled techjobsandlow-skilled manualjobs.

ÅCorporate Control and Food Deserts: Corporate control could lead to a focus on

expensivecrops for rich consumers,ignoring the needs of poorer communities and

worsening"food deserts"(areaswith limited accessto fresh,affordablefood).

Environmental Degradation

In a negativefuture, focusingonly on techefficiency without consideringbroaderecological

principlescouldharmtheenvironment.

1. Increased Energy Consumption and Carbon Footprint : The high energy use of

advancedurban farming tech is a big environmentalrisk. If poweredby fossil fuels, it

couldincreasecarbonemissions,contradictingsustainabilitygoals.

2. ResourceDepletion and Waste: While urbanfarming aimsto useresourcesefficiently, a

negative path could involve using up resourcesand creating waste if not managed

sustainably. For example,makinghydroponicnutrients,LED lights, and plasticpartshas

environmentalimpacts. Properdisposalof old techandfarm wasteis crucial.

3. Ecological Disconnect and Biodiversity Loss: Too much focus on controlled indoor

farmingcould leadto a disconnectfrom naturalsystemsanda lossof biodiversityin cities.

Enclosedvertical farmsmight not offer thesameenvironmentalbenefitsasrooftopgardens

or communityfarmsthatsupporturbanwildlife .

4. Monoculture: Tech-optimized farms might favor growing only a few high-yield crops,

reducingdiversityandmakingthemlessresilientto pests.

5. Disconnectionfrom Nature: Controlledenvironmentscan separateurbanfarming from

naturalprocesseslike pollinationandsoil health.

PositiveFuture for Urban Farming Technology

Conversely,imaginea futurewhereurbanfarming technologydeliverson its promise,leading

to sustainable,resilient,andfair city food systems. This positivepathdependson responsible

techdevelopment,guidedby sustainability,inclusivity, andcommunityempowerment. In this

optimisticscenario,technologyhelpsintegratefood productioninto city life, benefitingpeople

andtheenvironment.

1. Decentralized Food Production: Urban farming technology can empower local

communitiesto control their food systems. Think of a networkof connectedurbanfarms

smart rooftop gardens,communityhydroponicfacilities, and building-integratedvertical

farmsall contributingto a city's food supply. This reducesrelianceon long-distancefood

transport, improves local food security, and creates local economic opportunities.

Technologymakesthis possibleby providing accessibletools and knowledgefor city

residentsto grow food,regardlessof their pastfarmingexperience.
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Smart farming platforms, open-source designs, and educational resourcesmake urban

agricultureaccessibleto everyone.

EnhancedUrban Environmental Sustainability: In this positivefuture,citiesbecomegreen

ecosystemswith green walls and rooftop farms that clean the air, reduceurban heat, and

managestormwater. Energy-efficient vertical farms poweredby renewableenergyminimize

their carbon footprint and help store carbon. Closed-loop urban farming systems,which

recyclewasteandreusewater,createcirculareconomiesthatreduceresourceconsumptionand

pollution. Technologydrives this changeby offering solutionsfor energyefficiency, waste

reduction,andecologicalintegration. Smartsensorsoptimizeresourceuse,AI managesenergy

in controlled environments,and bio-integratedtechnologiescreatebeneficial relationships

betweenurbanfarmsandtheenvironment.

3. Social Equity and Community Well-being: Urban farming technologyalso becomesa

powerful tool for promotingfairnessand communityhealth. Urban farms can be centersfor

communityinvolvement,education,and job creation. Rooftopgardensandcommunityfarms

becomeplacesfor socialinteraction,building a senseof community. Urbanfarminginitiatives

providejob trainingandemploymentfor marginalizedcommunities,contributingto economic

empowerment. Educational programs at urban farms promote agricultural literacy,

environmentalawareness,and healthyeating,especiallyfor urban youth. Technologyhelps

this by creating user-friendly urban farming systems,connectingfarmers through digital

platforms,and providing educationalresources. Urban farming technologybecomesnot just

aboutproducingfood,but aboutbuilding stronger,healthier,andfairer urbancommunities.

TechnologicalSynergiesand SystemicIntegration

A positive future for urban farming technology involves combining technologiesand

integratingthemwith othercity infrastructures. This meansmovingbeyondisolatedprojectsto

a holistic approachwhere urban agriculture is a key part of city ecosystems,improving

resilience,sustainability,andefficiency.

1. Smart City Integration : Urban farms can be seamlesslyintegrated into smart city

initiatives, providing real-time data on environmentalconditions,resourceflows, and food

production. This datacan optimize city resourcemanagement,improve urbanplanning,and

enhanceoverallsustainability.

ÅUrban Data Platforms: Integrateddata platforms collect and analyzeinformation from

urbanfarms and other city systemsto provide a completepicture of food productionand

resourceuse,helpinginform policy decisions.

ÅAI for ResourceOptimization : AI can analyzecity datato optimize water, energy,and

wastemanagementfor urbanfarming.

ÅDynamic Urban Planning: Real-time data from urban farms can help cities adapttheir

infrastructureandpoliciesto changingfooddemandsandenvironmentalconditions.

2. Circular Economyand ResourceLoop Closure: Urbanfarmingcanbea cornerstoneof a

circularurbaneconomy,minimizing wasteandclosingresourceloops.

ÅWaste-to-ResourceSystems: City organicwastecanbeturnedinto compostandbiogasfor

urbanfarms,reducinglandfill wasteandcreatingvaluableresources.
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ÅWater Recycling: Urban farms can implementwater recycling systemsand reusetreated

greywaterfrom buildingsfor irrigation.

ÅRenewableEnergy: Urban farms can prioritize solar, wind, and biogas to power their

operations,reducingrelianceon fossil fuels.

3. Biomimicry and Ecological Integration : This involvesdesigningurbanfarmsthat imitate

naturalecosystemsandboostcity biodiversity. Urbanfarmsbecomenot just food production

sitesbut alsogreenspacesthatsupportpollinators,improveair quality,andprovidehabitatsfor

wildlife .

ÅPolyculture and Agroecology: Urban farms can grow diversecropstogetherto improve

ecologicalresilienceandsoil health,andattractbeneficialinsects.

ÅGreen Infrastructure : Urban farms can be designedas green infrastructure,including

greenroofsandwalls, to createhabitatsandprovideecosystemserviceslike pollinationand

air purification.

ÅBio-integrated Technologies: Newtechnologiescancreatebeneficialrelationshipsbetween

urbanfarmsand the environment. For example,bio-filters canuseplantsto cleanair and

water,andalgaebioreactorscanproducebiofuel andcapturecarbondioxide.

SynthesizingFuture Pathwaysfor Urban Farming Technology

The future of urbanfarming technologyhastwo main paths: onewhereproblemsget worse

(atrophy)and anotherwhereit leadsto sustainableand fair food systems(ascend). We have

already looked at the current state of technology. The two scenariosshow the important

choicesthat will determinethe impactof thesetechnologies. The future is not set; it depends

on thechoiceswe maketoday.

A. Potential Negative Trajectory (Atrophy Scenario): If unchecked, technological

advancementsin urbanfarmingcouldexacerbateinequalitiesandenvironmentalstrain.

1. Digital Divide and Inequality : Increasing reliance on sophisticated AI-powered

managementsystems,automatedsensors,anddata-driven optimizationcould concentrate

accessand expertisein the handsof a few. This could excludemarginalizedand low-

income communities,transformingurban agriculture into a new form of "agricultural

elitism".

2. Increased Environmental Footprint : While controlled environmentagriculture(CEA)

aimsfor resourceefficiency,its dependenceon energy-intensivetechnologiescould leadto

higher greenhousegas emissionsif renewableenergysourcesare not prioritized. The

energyneededfor waterpurificationandcirculationcouldoffsetwaterusagereductions.

3. Corporate Consolidation and Loss of Local Systems: As urban farming technology

becomesmore complex and expensive,large corporationsmight dominate the sector,

potentiallydisplacingsmaller,community-basedinitiativesandindependenturbanfarmers.

This couldleadto a homogenizationof urbanfood production,prioritizing profit overlocal

needsandcommunityresilience,anddiminishingthediversityof urbanfoodsystems.

4. Technological Dependence and Fragility : Over-reliance on intricate technological

infrastructure could make urban food production vulnerable to system failures,

cyberattacks,and disruptions in technologysupply chains. Power outages,equipment

malfunctions,andsoftwareglitchescouldleadto croplossesandfood shortages.
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1. Loss of Traditional Skills: Excessiverelianceon technologycould lead to a decline in

traditionalfarmingskills andknowledgewithin urbancommunities,reducingtheresilience

of urban food systems. This could result in the "deskilling" of urban farmersand the

erosionof local,adaptedknowledge.

2. ResourceDepletion and WasteGeneration: Unlessmanagedsustainably,theproduction

of hydroponicnutrients,LED lighting systems,andplasticcomponentsusedin CEA could

leadto resourcedepletionandwastegeneration. Thedisposalof obsoletetechnologiesalso

presentsanenvironmentalchallenge.

3. Ecological Disconnectand Biodiversity Loss: An overemphasison completelyenclosed

CEA systemsmight leadto anecologicaldisconnectfrom naturalsystemsandcontributeto

biodiversity loss. Thesesystemsmay not offer the sameecological benefits as more

integratedurbanfarming methodslike rooftop gardensor communityfarms that support

urbanbiodiversity.

B. Potential PositiveTrajectory (AscendScenario): Conversely,a positivefutureseesurban

farming technologyfulfilling its promise,fosteringsustainable,resilient,andequitableurban

foodsystems.

1. Decentralized Food Production: Strategicallydeployedurban farming technologycan

empowerlocal communitiesto control their food systems. A networkof interconnectedurban

farms,equippedwith smartsensorsandutilizing hydroponicfacilities, could reducereliance

on long-distancefood transportation,enhancelocal food security,andcreatecommunity-based

economicdevelopment.

2. Enhanced Urban Environmental Sustainability: This vision includes cities where

buildingsintegrategreenwalls androoftop farmsthat purify air, reducethe urbanheatisland

effect, andmanagestormwaterrunoff. Energy-efficient vertical farms,poweredby renewable

energy sources,would minimize their carbon footprint and contribute to urban carbon

sequestration. Closed-loop systemsintegratingwasterecycling andwater reusewould create

circularurbaneconomies.

3. Social Equity and Community Well-being: Urban farms could serve as hubs for

communityengagement,education,and job creation,providing job training andemployment

opportunitiesfor marginalizedcommunities. They could foster social interaction,a senseof

belonging,andpromoteagriculturalliteracyandhealthyeatinghabits.

4. Technological Synergies and Systemic Integration: A positive future involves urban

farming becoming an integral component of urban ecosystems,enhancing resilience,

sustainability,andefficiency.

ÅSmart City Integration : Urban farms could be seamlesslyintegratedinto smart city

initiatives, providing real-time data for optimizing urban resource managementand

planning.

ÅCircular Economy: Urbanorganicwastecouldbecomea valuableinput for farmsthrough

compostingand anaerobicdigestion. Water would be recycled and reusedwithin urban

farmingsystems,andrenewableenergywouldpoweroperations.
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2. NFT A-ShapeSystem

3. DeepWater Culture System

4. AeroponicsSystem

1. NFT Flat BenchSystem

ÅBiomimicry and Ecological Integration: Urbanfarmswould bedesignedto mimic natural

ecosystemsand enhanceurban biodiversity. They would incorporategreen roofs, green

walls,andurbanforests,andadoptpolyculturesystemsto enhanceecologicalresilienceand

supportpollinators.
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5. Dutch Bucket 

6. Grow Tower System

7. Grow Light System
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Smart Farming Technology for Sustainable Development

M. Hasan, Vinod Kumar, BharathG, Anjani Kumar and Ankita Prakash Shinde

Principal Scientist, CPCT, ICAR-IARI  New Delhi 

Introduction

Smartfarming technologydealswith growing high valuehorticultural cropsin peri andperi

urban areas with the help of modern technologies. High value horticultural crops like

vegetables,flowers, herbsandseedlingscanbe grown roundthe yearor in off seasonunder

smarturbanfarming. It is beingpractisedin openfield, protectedstructures,roof top, balcony,

kitchengardenandalso insideclosedroom. It canbe adoptedwith or without artificial light.

Smart farming involves lots of modern technologiesmainly for efficient control and

managementof costly inputs like energy,water, seed,fertilizer and other chemicals. Value

chainbasedefficient marketingsystemis the importantcomponentof SmartUrbanFarming.

Thesetwo importantcomponentsof SmartUrbanFarmingareattractingyouthsandcommon

citizensto adoptit on massscalemainly in thebig cities. Simultaneouslythis typeof farming

helpsin growing safefood with oneôsown involvementin relatively small spacesometimes

within homeitself. It alsohelpsin pollution controlandfacilitatessupplyof abundantoxygen

andcontrol of manyharmful gasesby growingspecializedplants. This is the main reasonfor

massiveadoptionof SmartUrban Farmingtechnologyin the post covid era. SmartFarming

givesthe opportunityto grow safeandhigh valuehorticulturalcropsfor our own family and

for the societyand thus it is suitablefor sustainabledevelopment. Many start ups relatedto

differentaspectsof SmartFarmingarenowflourishingin big cities.

Following Modern technologiesare importantcomponentsof SmartFarmingfor sustainable

development.

ÅProtectedCultivationTechnology

ÅDrip Irrigation andFertigation

ÅSoillessCultivationTechnology

ÅHydroponics, AeroponicsandAquaponics

ÅML, AI, Automation,Sensors,ControllerandIoT

ÅVertical Farming

IoT and Sensor Operated Greenhouse Smart Farming Technology at ICAR-IARI Pusa
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Major advantagesof SmartFarmingTechnologyareasfollowing.

ÅRoundtheyearpossibilityof growinghigh valuehorticulturalcrops

ÅOff seasonavailability of growinghigh valuehorticulturalcrops

ÅEfficient controlandmanagementof inputs

ÅSafeandchemicalfreeproductionof high valuehorticulturalcrops

ÅLeadsto healthyandenvironmentallyfriendly atmosphere

ÅPersonalinvolvementin growinghigh valuehorticulturalcrops

ÅSustainabledevelopment

Smart Farming under ProtectedCultivation Technologyfor Horticultural crops

Protected cultivation based smart urban farming offers several advantagesto produce

horticulturalcropsandtheir plantingmaterialof high quality andyields,throughefficient land

andresourceutilization. Fruits,vegetableandflower cropsnormallyaccrue4 to 8 timeshigher

profits than other crops. This margin of profit can increasemanifolds if someof thesehigh

valuecropsaregrownunderprotectedconditions,like greenhouses,nethouses,tunnels,shade

netetc. Following importantprotectedstructuresarecommonlyusedfor smarturbanfarming.

ÅNaturallyVentilatedGreenhouse

ÅClimateControlledGreenhouse

Å InsectProofNet House

ÅShadeNet House

ÅTunneltypeGreenhouse

ÅRainShelter

All theseprotectedstructurescanbe used for adoptingsmarturbanfarming basedon either

soil or soillesssystemin bothsingleandmulti layers. Thegrowingsystemcanbemodifiedand

easilyconstructedasperthespecialrequirementof themoduleadoptedfor cropproduction.

Suchan agriculturalproductionsystemcould providea moreprofitablesourceof incomeand

employmentin urbanand peri-urbanareas. The amountof post harvestlossesin vegetables

andcut flowersis veryhigh (20-30%), which canbesignificantlyreducedandproductivitycan

be increased5-10 through protectedcultivation technologiesby taking the crops round the

year. Protectedcultivationhasveryhigh entrepreneurialvalueandprofit maximizationleading

to local employment,socialempowermentandrespectabilityof thegrowers. Environmentally

safemethodologiesinvolving GAP and IPM tacticsreducethe hazardslacing the high value

products.

Machine Learning, Artificial Intelligence, Sensorsand IoT for Sustainablemanagement

of Smart Farming Technology

Machine learning (ML), Internet of Things (IoT) and Artificial intelligence (AI) based

automationhavebeenthe recentmostsuccessfulapproachesfor controlling greenhousesand

Urban farming modelsfor maximizing the quality crop productionof high valuevegetables,

flowers and seedlingsand efficiently controlling the entire relatedbusinessmodels. These

recenttechniquesincorporateand integratethe humanexpertise,sensors,online and in-situ

data,softwaresandhardwaresfrom differentsourcesfor theefficient managementof all the
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relatedinputs and maximizethe output in termsof both quality and quantity. The future of

smart,efficient andprecisionagricultureis mainly basedon automationlinked with IoT and

AI.

Following sensorsarecommonlyusedfor SmartFarmingTechnology

ÅClimatic Sensors

ÅFertigationSensors

ÅWaterQuality Sensors

ÅDiseasemonitoringsensors

ÅPlantSensors

ÅLeaf Sensors

ICAR-IARI PusaDelhi is oneof theleadinstitutescarryingresearch,educationandtrainingon

different aspectsof SmartUrbanfarming Technologyincluding SoillessVertical Hydroponics

basedFarmingat Centerfor ProtectedCultivation Technology. Indigenousinfrastructuresfor

Soilless, Hydroponics, Aeroponic, Multi layered vertical farming have been developed,

installedand evaluatedwith significant achievementsin Automationwith sensorsincluding

IoT development. TechnicalBulletinstitledñHydroponicsTechnologyfor HorticulturalCropsò

(TB-ICN:188/2018), SmartUrbanFarmingTechnology(TB-ICN:270/2022- English)and(TB-

ICN:H-195/2022-Hindi) have beenpublishedby ICAR-IARI for Technologydissemination

relatedto SmartUrbanfarming.

Government of India (GOI) initiatives for Smart Urban Farming

Smart urban farming has great prospectsfor Indian agriculture. It is one of the potential

technologiesfor doublingfarmersincome. In thechangingscenarioof foodhabitsandgrowing

fad for greenvegetables,herbsandfruits, hydroponicstechnologyis goingto playa majorrole

for sustainableandroundtheyearproductionin urbanandperi-urbanareas. As this technology

is capital intensive and requirestechnical knowhow, GOI has launchedmany schemesto

promotethis technologythroughdifferentagencies.

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

Delhi
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Someof themajoragenciesto promoteSmarturbanfarmingareasfollows.

1. Ministry of Agriculture& farmersWelfare,GOI

2. NationalHorticulturalBoard(NHB)

3. NationalHorticulturalMission(NHM)

4. HorticultureMissionfor North East& HimalayanStates

Credit linked projectsrelating to establishmentof Commercialproductionunits in protected

conditions for Hydroponicscultivation are supportedfinancially by National Horticultural

Board NHB. The details of the schemesare available through the link (www.nhb.gov.in).

NationalHorticultural Mission (NHM) andHorticultureMission for North East& Himalayan

Statesalso indirectly supportHydroponicsrelatedprojectsthroughthe protectedcultivation

initiatives. Farmersand entrepreneurscan avail theseschemesas 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.

Transforming Cities through Urban Agriculture and Community Gardening Practices



Introduction

Why Terrace gardening?

Accordingto the reportsof FAO, by 2030, 60 per centof the peoplein developingcountries

will likely live in cities. This rapidgrowthof city populationin thedevelopingworld is placing

enormousdemandson urbanfood supplysystemsleadingto food shortagesduringthe time of

crisis. Urbanagricultureis theonly solutionleft to overcomethis crisispandemicsituationsof

Corona. The availableAgriculture land is getting reducedday by day due to 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 childrenôs& women. Due to

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

Vegetablegrowing gardensproviding healthy food, with smart technology. In metropolitan

citiesandareaswheresufficientspaceis a luxury, communityfarmingcanbea boon.

Urban Farming

ñUrbanfarming is a processof usinginnovativescientific farming techniquesto producehigh

yield and high quality of fresh organic food in very limited urban areaslike terracesand

balconies,all year-round.ò

Benefits& Advantages

ÅHealthy life by consumingorganically cultivated fruits, vegetablesof our choiceon our

terrace(Terraceto Table)

ÅStressbusteractivity

ÅLiving closerto Nature

ÅBotanicalknowledgeto children

ÅAvoiding of uselessTV serialsandmakingdevilsbrain

Å Improvescoordinationbetweenfamily members

ÅBody exercise

ÅFresh& Goodnutritive valuevegetables

ÅPollutionfreeenvironment

Where?

Å It canbegrownonTerraces,Balconies,Kitchens,Verticals,Windows,Bedrooms.
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Growing of Vegetables on Terrace Garden

B. Manga

Horticulture Officer, Department of Horticulture, Telangana
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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 areasshouldbemappedfor easyaccess. A well-designedlayoutensuresefficient useof

spaceandhealthygrowthof differentcrops.

2. Waterproofing

Terracewaterproofingpreventsseepageand protectsthe building structurefrom damage. A

waterproofinglayersuchaspolymercoating,tar sheets,or specialmembranesmustbeapplied

beforestartinggardening. Properdrainageslopealsohelpsavoidwaterstagnation. This stepis

essentialto safeguardboththeroof andtheplants.

3. Procurement of Stands

Standsor racks are required to elevatepots and containers,ensuringbetter drainageand

preventingdirect contactwith the terracesurface. Metal or woodenstandsalso allow proper

airflow beneathcontainers,reducingdampnessand extendingterracelife. Strong, durable

standshelporganizeplantsneatlyandmakemaintenanceeasier.

4. Purchase/Procurementof Containers

Containersarethebasicunitsof terracegardening. Dependingon crops,onecanchoosegrow

bags,clay pots,plasticbuckets,or woodenboxes. Containersshouldbe durable,lightweight,

and spaciousenoughfor root development. Selectingthe right size and type of container

ensureshealthyplantgrowthandhigheryields.

5. Making Drain Holes

Drain holes at the bottom of containersare crucial for releasingexcesswater. Without

drainage,rootsmay rot dueto waterlogging. Holescanbe coveredwith small stonesor mesh

to preventsoil loss. This stepensuresrootsget adequateair, promotinghealthyanddisease-

freeplantgrowth.

6. Preparation of Soil Mixture

A good soil mix is the backboneof terracegardening. Ideal mixture includesgardensoil,

compost, cocopeat, and sand in balancedproportions. This combination retains enough

moisturewhile allowing properdrainage. Nutrient-rich, light, andaeratedsoil ensureshealthy

roots,fastergrowth,andsustainablevegetableandflower productionon terraces.

7. Container Filling

Containersshouldbefilled with thepreparedsoil mixture, leavinga small spaceat the top for

watering. Properlayering with stonesor gravel at the baseimprovesdrainage. Even filling

helps root establishmentand 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,spacingmust be ensuredto

avoidovercrowding. Healthy,certifiedseedsandseedlingsensurebettergermination,stronger

plants,anda productivestartto terracegardening.
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9. Watering

Watering should be done carefully basedon plant needsand weatherconditions. Morning

wateringis preferredto reduceevaporationandpreventfungal infections. Overwateringmust

be avoidedto protectrootsfrom rotting. Usingwateringcansor drip systemsensuresuniform

moisturesupply,supportingsteadygrowthandhigheryields.

10. Manuring

Supplyingnutrientsregularlythroughorganiccompost,vermicompost, or liquid bio-fertilizers

keepsplants healthy. Manuresreplenishsoil fertility and improve microbial activity. They

shouldbeappliedat intervalsdependingon thecropôsgrowthstage. Adequatenutrition ensures

strong roots, better flowering, higher yields, and sustainableterrace gardening without

excessivechemicals.

11. Management

Management involves regular monitoring of plants for pests, diseases,and nutrient

deficiencies. Practicessuchas pruning,staking,weeding,and crop rotation keepthe garden

productive. Timely harvestingandseasonalplanningalsoform partof management. Consistent

careensuressustainability,long-termsoil health,anda successfulterracegardeningsystem.

Terrace lay out

Å2 hourssunlightexposedareaperday

Å2-4 hours

Å4-6 hours

Å6-8 hours

ÅMore than8 hours

Water proofing

ÅRoofsealpaint

ÅWeedmat250gsm

Selectionof containers

ÅGrowbags/Silpaulinebags

ÅHDPEbags/drums

ÅEarthenpots

ÅTraysïGreens

ÅSilpaulinebagscycle/r

ÅCurdbuckets

ÅPaintbuckets

ÅThermocoleboxes

Åwatercanbubbles

ÅUsedcoconutshells

ÅOil/detergentcans

ÅPETBottles

ÅTiresetc
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Crop Selectionbasedon Sunlight

Preparation of Soil Mixture

Å20% Redsoil- fine soil

Å40% Vermi compost

Å20% Cocopeat

Å05% Neemcakeor Mustardcake/Bavistin

Å15% Manure(well dried)

A goodpottingmixtureprovidesa balanceof nutrients,drainageandaerationfor healthyplant

growth in containers. It includesgardensoil, compostandcocopeator perlite. Sterilizing the

soil beforemixing canhelppreventpestsanddiseases. Theproportionscanbeadjustedbased

on thespecificneedsof theplantsbeinggrown.

Availability of Seeds

ResearchInstitutes (ICAR) :

ÅIIHR ïBengaluru- 7975395347https://seed.iihr.res.in/

ÅIIVR ïVaranasi- 8933903662https://iivr.icar.gov.in/sp/

ÅNational Seed Centers (NSC) State Universities/ State Horticulture (or) Agriculture

Department

ÅAuthenticResearchCenters

ÅHybridsseeds: Any seedsshop

ÅPvt. Companiesrecommended: Mahyco, Syngenta,Seminis, Namdhari, East west, Indo

American,USseeds,Enzazaiden, VNR seeds,etc.,

ÅOtherSources: Organicbazar.net:, Amazon.in:, Krushikendra.cometc.

Sunlight Plants

0 hours work and storage area (Farm implements, manures, fertilizers, 

pesticides etc.)

2 hours Greens leafy vegetables (Palak, Amaranth, Menthi, Chukka, Bachali, 

Coriander, Pudina, Gongura, Colocasia, etc.) 

2-4 hours Crucifers (Cabbage, Cauliflower, Lettuce, Broccoli, Brussels sprouts 

etc.)

4-6 hours Solanaceous, Cucurbits, Tubers, Legumes (Tomato, Green chillies, 

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

6-8 hours &

More than 8 hours 

Fruit plants (Mango, Jamun, Amla, Pomegranate, Fig, Ber, Phalsa, 

Banana, Sithaphal, Guava, Papaya, Fig, Sapota, Munaga(Drum stick), 

Water apple, Star fruit, Curry leaf etc.
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Grafted/ BuddedFruit Plants

Graftingis Horticultural techniqueto reducethevegetativestageof thefruit plantandenhance

the flowering & fruiting in short duration. Joining of two different plants togetherso they

grow asone. This technique,alsoknownasgraftageto combinesdesirablecharacteristicsfrom

differentplantsinto a single,morerobustplant. Thetop partof thegraftedplant,includingthe

budsand leaves,is called the scion,while the bottom part, including the roots, is called the

rootstock.

Watering

Cultural Practices

1. Blue andYellow 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 farmers to

observeinfestationsearlyfor timely management.

2. PheromoneTraps

Pheromonetrapsusespecies-specific chemicallures to attractmale insects,disruptingtheir

matingcycle. Theyarehighly effectivein controllingmothsandfruit borers. By reducingpest

breeding,thesetraps minimize damageto crops. They are eco-friendly, cost-effective, and

commonlyusedin integratedpestmanagementpractices.

3. Light Traps

Light traps attract nocturnal insectsthat are drawn to artificial light sources. Once lured,

insectsareeither trappedor killed. Thesetrapshelp managemoths,beetles,andothernight-

flying pests. They providea non-chemicalcontrol methodandalsohelp farmersidentify the

dominantpestspeciesin fields.

4. Yellow Flower PlantsïMarigold

Marigold plants act as a natural pest managementtool in gardensand farms. Their bright

yellow flowersattractinsectpestsawayfrom maincrops,servingastrap plants. Additionally,

marigoldsreleasecompoundsthat repelnematodesandotherharmfulorganisms,contributing

to healthiersoil andsustainablecropprotection.

5. Anti -RepellantsïTulsi or Lemongrass

Certainaromaticplantslike Tulsi (holy basil) andlemongrassreleasenaturalcompoundsthat

repel harmful insects. Growing these near vegetable crops helps reduce attacks from

mosquitoes,flies, and borers. Apart from pestmanagement,they also improve biodiversity,

provide medicinal benefits,and supporteco-friendly farming without relianceon synthetic

repellents.

Thin leavedplants needs regular

watering

Palak, Tomato, Brinjal, Bhendi, Curry leaf, Gourds,

Mango,Lemongrass,Rose,Pomegranate,Coriander,

Menthi, Mint, Starfruits etc.

Thick leaf

wax coated leaf

narrowleaf plants

needs less

watering

Fig, Bachali, Chukka,Fig, Sapota, Vamu leaf, Rana

phala, Amla, Sithaphal, Papaya,Tamarind, Amla,

Jack,Neredu, Pudina, Appleber, Waterapple,etc.
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6. Pinching

Pinchinginvolvesremovingthe soft tips of youngplantsto encouragebranchingandbushier

growth. This practicehelpsincreaseflowering sitesandimprovesoverall plant structure. It is

especiallyuseful in cropslike chilies, tomatoes,andornamentals. Regularpinchingenhances

yield, ensuresbetterairflow, andreducesdiseaserisk.

7. Hand Pollination

In cropswherenatural pollination is limited, hand pollination ensuresfruit set. It involves

manuallytransferringpollen from male to femaleflowers usinga 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 improvescrop yields.

Farmers can plant nectar-rich flowers, avoid harmful chemical sprays, and maintain

biodiversityto attractthem. Pollinatorsplay a vital role in fruit andseedproduction,making

their presencecrucial for bothterracegardensandfield agriculture.

9. 3G Cutting

3G cutting is a pruningtechniquecommonlyusedin cropslike chilies. It involvessystematic

cutting of the third-generationbranchesto promote more flowering shoots. This method

increasesfruit-bearingsites,enhancesyield, 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

andpromotesbetter-quality fruits by avoidingsoil contact.

11. Raking/Weeding

Raking or weeding helps remove unwantedplants that competefor nutrients,water, and

sunlight. Regularweedingmaintainssoil health,reducespesthabitats,andimprovesaeration.

Rakingalso breaksthe topsoil crust,enhancingwater absorption. Timely weedmanagement

ensureshealthiercrops,betteryields,andminimizesnutrientlossto invasiveplants.

Hand pollination

Hand Pollination involves manually transferringpollen from the male flower to the female

flower to ensurefruit production. This is oftennecessarywhennaturalpollinatorslike beesare

scarce. The processinvolves identifying maleandfemaleflowers, collectingpollen from the

maleflower, andthentransferringit to thefemaleflower.

Example: Cucurbits,like squash,Bitter gourd,Ridgegourd,Bottle gourdandmelons

Precautions

1. Avoid ExcessWatering

One of the frequenterrors in terracegardeningis overwatering. Supplying too much water

leadsto root decay,fungalgrowth,andnutrientleachingfrom thesoil.
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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 decreases,restricting

growth. A simplemethodis to testmoistureby insertinga finger aboutan inch deepinto the

soil; if it feelsdry, wateringis needed. Controlledirrigation encouragesstrongerroot systems

andresultsin healthiercropswith betteryield andquality.

2. Keep FoodWasteAway from Terrace

Dumping leftover food or organicscrapson the terraceattractspestssuchasrats,birds, and

insects. Rodents,in particular,causeseveredestructionby gnawingstems,burrowingsoil, or

eatingseedsandfruits. In addition,decayingfood promotesthespreadof flies andpathogens,

creatingan unhealthyenvironment. Insteadof leavingwasteexposed,it shouldbeplacedin a

closedcompostbin or vermicompostunit. This way, wasteis turnedinto nutrient-rich manure

while keepingthe terracepest-free. A cleanandorganizedgardenensureshealthierplantsand

preventslong-termdamagefrom unwantedvisitors.

3. Importance of Correct SeedDepth

How deepseedsareplacedin soil playsa crucial role in germinationandseedlinggrowth. If

buriedtoo deep,seedlingsmay lack the energyto breakthroughthe surface,resultingin poor

sprouting. If sown too shallow, seedsmay dry out quickly or be consumedby birds. As a

generalrule, seedsshouldbe sownat a depthabouttwo to threetimestheir size. Tiny seeds

like lettucearebettersowncloseto the surface,whereaslargerseedssuchasbeansshouldbe

placeddeeper. Properdepthguaranteesadequateoxygen,warmth,andmoisturefor growth.

4. Check Expiry Datesof SeedPackets

Seedsgraduallylosetheir ability to sproutastheyage. Usingexpiredonesoftencausesuneven

or poor germination,wastingboth time andinputs. The expiry dateon seedpacketsindicates

how long seedsremainviable undernormalstorage. Always examinethis datebeforesowing

or purchasing. Seedsshouldbestoredin airtight containers,awayfrom sunlightandmoisture,

preferably in cool and dry conditions. Choosing certified, fresh seedsresults in better

germination,strongerseedlings,andhigher yields. Timely useof quality seedsis one of the

simpleststepsto ensuregardeningsuccess.

5. UseHigh-Quality Inputs

The foundationof a thriving gardenlies in the useof reliable inputs suchascertified seeds,

quality compost,balancedfertilizers,andbio-pesticides. Low-gradeseedsmaycarrydiseases,

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-termbenefits,leadingto healthiercropsandmoresustainableterracefarming.

6. Plant According to Sunlight Needs

Sunlightis a vital factor in plantgrowth,fueling theprocessof photosynthesis. Different crops

havevariedlight requirements. Leafy vegetablessuchasspinachandlettucecanmanagewith
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3-4 hoursof light, whereasfruit-bearingcropslike tomatoes,chilies, cucumbers,andbrinjal

thrive under6ï8 hoursof direct sun. Observeyour terraceto identify areaswith maximum

light andallocatecropsaccordingly. Shade-loving varietiesshouldbe placedin cornerswith

lessexposure. Arrangingplantsasper sunlightavailability reducesstress,boostsgrowth,and

makesefficient useof limited terracespace.

7. Avoid Blindly Copying Planting Methods

Every terracehasits own micro-climatedefinedby sunlight,space,andsoil. Copyinganother

personôsplanting methodwithout adjustingto local conditionsoften leadsto failure. Crops

successfulin onecity may not performin anotherdueto changesin temperature,rainfall, or

humidity. It is wiser to designplanting systemsbasedon observationof your environment.

Experimentingwith crop combinations,suitablecontainers,and layoutshelps in finding the

best fit . Adapting practicesrather than imitating ensuresbetterplant health and maximizes

availableresourcesfor long-termgardeningsuccess.

8. ReplaceSoil After Every 2ï3 Crops

Growingvegetablesrepeatedlyin thesamesoil graduallydrainsnutrients,reducesfertility, and

raisesthe risk of pestsandsoil-bornediseases. With 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, cocopeat, and manure. Renewingsoil

restoresfertility, improvesdrainage,and maintainsthe productivity of terracegardensover

time.

9. Water in the Morning

Morning irrigation is bestfor plantssincethe temperatureis low, reducingwaterevaporation.

Plantsalso absorbwater more effectively, stayinghydratedthroughoutthe day. Leavesdry

naturally under sunlight, lowering the chancesof fungal infection that thrives in damp

conditions. Early watering also supportsphotosynthesis,which begins as the sun rises.

Watering in the evening often keeps leaveswet overnight, encouragingpest and disease

problems. By synchronizingwatering with plant activity cycles,morning irrigation ensures

healthiergrowthandmoreefficient wateruse.

10. Spray Pesticidesin the Evening

Applying pesticidesduring eveninghoursis saferandmoreeffective. Beneficial insectslike

beesand butterflies,which are active during the day, are lessdisturbedat this time. Cooler

temperaturesandminimal wind preventquick evaporation,allowing thepesticideto remainon

the plant longer. Sprayingunderstrongsunlight reduceschemicaleffectivenessdue to rapid

breakdown. Eveningapplicationprovidesovernight hours for absorption,giving betterpest

control results. Following proper dosesand safety guidelinesensuresmaximum efficiency

while reducingharmto theenvironmentandpollinators.

11. Apply FungicidesDuring the Day

Fungicidesgive the best resultswhen applied during daytime,particularly late morning or

earlyafternoon. At this time,plantsaregenerallydry, allowing thesolutionto stick andspread

evenly on leaves. Daylight also ensuressufficient drying before evening moisture settles,

which reduces the risk of disease. Warm daytime temperaturesfurther support better

absorption. Sprayingfungicidesin wet or very hot conditionsshouldbeavoided.
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Correcttiming ensuresthat fungalsporesaresuppressedeffectivelyandoverallplanthealthis

maintained.

12. Avoid Midday Watering

Å Irrigating plantsduring the peakheatof the day, usuallybetweennoonandafternoon,can

harm rather than help. The suddenshockof cold water on overheatedplant surfacescan

causestressor leaf burn. Moreover,high evaporationat this time resultsin wastageand

reducedwaterabsorptionby roots. If plantsappearwilted in midday,it is betterto wait until

eveningshadeor thenextmorningfor watering. Avoiding middaywateringconserveswater

andsupportshealthy,stress-freeplantgrowth.

13. Hand Pollinate FemaleFlowers at the Right Time

Many terracecrops,particularlygourdsandcucumbers,needpollinationfor fruit setting. Since

pollinatorsare limited in cities, handpollination becomesuseful. Timing is criticalðfemale

flowersaremostreceptiveearlyin themorningandonly for a few hours. Pollencollectedfrom

male flowers shouldbe gently brushedonto femaleflowers during this period. Properhand

pollination ensuresbetter fruit formation, uniform size, and higher yields. If delayed,

pollination successdecreases. This 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 makeplantsproneto infection. Using

clean,sharpblades,scissors,or prunersto cut harvestsensuresneat removalwith minimal

stress. Smoothcuts heal faster and reducethe spreadof disease. For leafy greens,cutting

insteadof uprootingallowsplantsto regrow. Practicinggentleharvestingimprovesthequality

andshelf life of producewhile extendingtheproductivelife of plants.

15. Maintain Proper Drainage

Gooddrainageis vital in terracegardeningto preventwaterstagnation,which canleadto root

rot andfungal diseases. Containersandgrow bagsshouldalwayshaveholesat the bottomto

let out extrawater. A soil mix containingsand,cocopeat, compost,and gardensoil balances

water retentionwith drainage. Lining the basewith small stonesor pebblesfurther improves

outflow. Without proper drainage,roots suffocateand growth slows down. Effective water

managementnot only supportshealthyplantsbut alsokeepstheterraceenvironmentcleanand

mosquito-free.
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07

Transforming Urban Spaces: Womenôs Participation in 

Agriculture and Community Gardens

Lipi Das and S. Pattanaik

ICAR-Central Institute for Women in Agriculture, Bhubaneswar, Odisha, India

Introduction

Urbanizationis oneof the defining featuresof the 21st century. Accordingto United Nations

projections,by 2050, nearly70% of the global populationwill residein urbanareas. In India

alone,morethan40% of thepopulationis expectedto beurbanby mid-century,reflectingone

of thefastesttransitionsin history. Citiesareeconomicpowerhousesandcentresof innovation,

yet they also reveal deepcontradictions: prosperityalongsidepoverty, opportunity coupled

with exclusion,and growth shadowedby resourcescarcity. Among the most pressingurban

challengesis food insecurity. Estimatessuggestthat one in three urban householdsin

developingcountriesstrugglesto accesssufficient, safe,andnutritious food. Rising demand,

inflation in foodpricesandheavydependenceon rural supplychainsamplify this vulnerability.

Globally, urbanizationin the twenty-first century is changingcommunity life, settlement

patterns, and food systems. This change presents possibilities and difficulties for

environmentalsustainability,food security,andurbandevelopmentin 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 peri-urban

agriculture(UPA). Womenareessentialin this context. In additionto improvingfood security

andfamily nutrition, women-led urbanfarmsandcommunitygardensfostersocialsolidarity,

provide businesspossibilities,and havepositive ecologicaleffects. Researchindicatesthat

female-led urbanfarms may reducefood pricesby 10-25%, improve homenutrition by 20-

30%, and provide societalbenefitsthat more than double the original investment. Women

continueto confronta numberof obstacles,suchasrestrictedaccessto infrastructure,training,

financing,andland,aswell astime constraintsbroughtonby unpaidcaregiving.

At thesametime,urbanizationdiminishesagriculturalland,reducestreecover,andplacesnew

demandson already stressedecosystems. The expansionof concretelandscapesnot only

disconnectspeople from food production but also worsensthe urban heat island effect,

pollution, and climate risks. These challengescall for fresh solutions that are localized,

sustainable,and inclusive. One suchresponsegaining global momentumis urbanand peri-

urbanagriculture(UPA) the practiceof growing, processing,and distributing food within or

aroundcities. Urbanfarmingcantakemanyforms: rooftopgardens,balconypots,community

farms,vertical farming systems,andcooperativegardens. Beyondfood, thesespacesserveas

ñgreenlungsòfor cities, creatingpocketsof biodiversity, lowering temperatures,recycling

waste,andfosteringcommunitycohesion.

Peri-UrbanAgriculture(UPA) thepracticeof growing,processing,anddistributingfood within

or around cities. Urban farming can take many forms: rooftop gardens,balcony pots,

communityfarms,vertical farmingsystems,andcooperativegardens. Beyondfood, these
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spaces serve as ñgreenlungsòfor cities, creating pockets of biodiversity, lowering

temperatures,recyclingwaste,andfosteringcommunitycohesion.

Peri-Urbanagriculture(UPA) thepracticeof growing,processing,anddistributingfood within

or around cities. Urban farming can take many forms: rooftop gardens,balcony pots,

community farms, vertical farming systems,and cooperativegardens. Beyond food, these

spaces serve as ñgreenlungsòfor cities, creating pockets of biodiversity, lowering

temperatures,recyclingwaste,andfosteringcommunitycohesion.

Researchshowsthat women-led gardenscanimprovehouseholdnutrition by 20-30%, reduce

food costsby 10-25%, andexpandurbangreencoverby up to 15%. Eachdollar investedin

suchinitiatives yields more than double in communitybenefits,reflecting their far-reaching

social impact. More importantly, urban agricultureoffers women platforms for leadership,

entrepreneurship,andempowermentin spaceswheretheir voicesareoftenunderrepresented.

Framingwomenôsparticipationin urbanagriculturewithin theSustainableDevelopmentGoals

(SDGs)highlightsits transformativepotential. Women-led urbanfarmingcontributesto SDG2

(Zero Hunger) by improving nutrition and food security, SDG 5 (Gender Equality) by

promotingleadershipandincomeopportunities,SDG11 (SustainableCitiesandCommunities)

by greeningurbanlandscapes,andSDG13(ClimateAction) by reducingcarbonemissionsand

building resilience. In this way, supportingwomenin urbanagricultureis not merelya matter

of inclusionbut a strategicimperativefor sustainableurbanization(Martinez-Toro et. al, 2022,

Albán & Herrera,2017, CalderónCisneros2016).

This article explores how women, through their participation in urban agriculture and

community gardens,are reshapingcities into healthier,more resilient, and more inclusive

spaces. It examinestheopportunities,challenges,andmodelsof women-led urbanagriculture,

evaluatesstrengthsand weaknessesthrough a SWOT analysis,reviews policies and case

studies,andproposespathwaysfor scalingtheseinitiatives. Ultimately, the paperarguesthat

empoweringwomenin urbanfarmingis a cornerstonefor achievingresilientfood systemsand

equitableurbanfutures.

Urban Agriculture in India : ContextAnd Need

Rapid urbanization in India has created significant challenges for city planners and

policymakers. As millions relocateto urbanareasin pursuitof employment,theneedfor food,

water,housing,andenergyincreasessignificantly. Theshrinkingof naturalspaces,high levels

of pollution, and over-relianceon food transportedfrom rural areascompoundthe problem.

Urban agriculture provides a unique opportunity to localize food production, reduce

dependenceon rural hinterlands,andmitigatethecarbonfootprint associatedwith food supply

chains. In Latin America, urban agriculturehas contributedto the food supply in cities by

providing availablespacefor food production(Fernández, 2012; Killoran McKibbin, 2006;

Cantor, 2010; Martínez-Toro et al., 2022; Moreno-Gaytán, 2022). The need of food for

sustaining life makes urban farming a vital resourcefor supplying nutritious meals to

populationsin specificregions(Madaleno, 2000).

As pointed out by the Food and Agriculture Organization(FAO), urban farming has the

potentialto tackleseveralurbanissuesall at once. It increasesthesupplyof freshvegetables,

fruits, andherbs,reduceshouseholdfood expenditure,enhancesresilienceagainstsupplychain

disruptions,andcontributesto nutrition security. In India, this potentialis evenmorecrucial

given thedual challengesof urbanpovertyandmalnutrition,bothof which disproportionately

affectwomenandchildren.
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Urban agriculture also directly contributesto Indiaôscommitmentsunder the Sustainable

DevelopmentGoals (SDGs). For instance,it supportsSDG 2 (Zero Hunger) by ensuring

households,especiallyin low-income neighbourhoods, have accessto fresh and affordable

food. By creatingspaceswherewomen can lead, earn,and make decisions,urban farming

promotesSDG 5 (Gender Equality), strengtheningwomenôsagency in both family and

communitysettings. 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 ecosystems. Finally, urban

agriculturealignswith SDG 13 (ClimateAction) by reducinggreenhousegasemissionsfrom

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

climate-adaptivepracticessuchasrooftopfarming,verticalgardens,andcomposting.

Takentogether,theselinkagesdemonstratethat the needfor urbanagriculturein India is not

just a reactionto food insecuritybut a transformativepathwayto build equitable,climate-

resilient, and sustainableurban futures. Womenôsleadership within this movement is

particularlysignificant,asit ensuresthat thegoalsof food security,genderempowerment,and

environmentalresiliencearepursuedin anintegratedmanner.

Womenin urbanagriculture: why theymatter

Womenôsinvolvement in agriculture is not new, but their role in urban agriculture and

communitygardensis gaining recognitionas cities seekinclusive andsustainablemodelsof

growth. Several reasons underscore why women are critical to urban agricultural

transformation:

a) Nutritional Gains: Researchsuggeststhat women-led urban farms can boosthousehold

nutrition by 20ï30%. Women prioritize diverse,chemical-free crops that directly improve

family diets. Their contributionsdirectly addresshouseholdnutrition andfoodsecurity.

b) Economic Multiplier : For every$1 investedin women-led farms,communitiesgain $2.5

in benefitsthroughnutrition,savings,andsocialcohesion.

c) Cost Reduction: Urbanfarmingcancut householdfood costsby 10ï25%, freeingresources

for otheressentialneedssuchaseducationandhealthcare.

d) Green Infrastructure : Cities with women-led communitygardensreportup to 15% more

green cover, better waste recycling, and improved microclimatescontributing to climate

resilience.

e) Catalysts for Equity and Resilience: Women bring unique perspectiveson care,

sustainability,andcommunitybuilding. Their leadershiptransformsagricultureinto a tool for

socialjusticeandcollectiveempowerment.

By engagingin urbanagriculture,womennot only addressimmediatehouseholdneedsbut

also reshapethe urban food system into one that is more inclusive, sustainable,and

community-oriented.

Opportunities for WomenôsParticipation

Womenôsparticipationin urbanagricultureopensup diverseopportunitiesacrosseconomic,

social,nutritional,andecologicaldimensions. Theadoptionof urbanfarmingin citieshasbeen

shownto alleviatefood securityconcerns. Forexample,Foodsecurityis closelyassociated
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A secondmajorbarrieris insecureaccessto landandspacesfor cultivation. Womenfrequently

lack legalownershipor tenancyrightsoverrooftops,communityplots,or vacantlands,making

their activities vulnerableto displacement. In many cities, rooftop or backyardgardensare

toleratedinformally but lack official recognitionin urbanplanningframeworks,which further

reducesthe stability of womenôsagriculturalpractices. Without securetenure,investmentsin

long-term farming infrastructureremainunattractiveor 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,value-addition

skills, andbusinesstraining. Limited exposureto digital platformsor organizedmarketsmeans

that their produce rarely reaches beyond local consumption. This is closely tied to

infrastructuralchallenges,suchas inadequateirrigation facilities, poor storagecapacity,and

weakmarketlinkages,which togetherreduceprofitability anddiscourageexpansion.

Finally, time povertyrepresentsa structuralconstraint. Womenin urbansettingscarrythedual

burden of unpaid care work childcare, householdchores,and elder careðalongsidetheir

farming responsibilities. This leavesthem with limited time and energy to scale up their

initiatives, participatein training programs,or engagein collective marketing. Unlessthese

intersecting barriers are systematically addressedthrough supportive policies, financial

inclusion, and gender-sensitiveurban planning, the transformativepotential of women-led

urbanagriculturewill remainunderutilized. Economicfactorsaddanotherlayerof complexity.

Market volatility and competitionfrom commercialfarms,supermarkets,and cheapimports

oftendrive downprices,leavingsmall-scalewomenproducersstrugglingto compete. Without

collectivebargainingmechanismsor brandingstrategies(suchaspositioningtheir produceas

local or organic),womenôsproductsrisk beingundervalued. Finally, thereis the challengeof

limited awarenessandrecognition. Manywomenareunawareof existinggovernmentschemes

or do not have the confidence to navigate bureaucraticprocesses. Their contributions

frequently go unrecognizedin policy dialogues,leading to their exclusion from decision-

makingprocessesthatdirectly affect their livelihoods.

Takentogether,theseinterlinkedbarriers- financial exclusion,insecureland rights,skill gaps,

infrastructuralweaknesses,time poverty,policy neglect,andmarketvolatility underscorethe

structuralinequalitieswomenfacein urbanagriculture. Unlessthesechallengesareaddressed

through targeted interventions, gender-sensitive policies, and supportive institutional

frameworks,the transformativepotentialof women-led urbanfarming in creatingsustainable

andinclusivecitieswill remainlargelyuntapped.

Urban Agriculture Models

Urbanagriculturetakesdiverseforms,offering flexible entrypointsfor womenôsparticipation:

ÅRooftop Farms: Utilize vacantrooftopsfor vegetableandfruit cultivation,reducingreliance

on markets.

ÅVertical Farming: High-tech solutionsusing stackedlayersand controlledenvironments;

womencanbetrainedin hydroponicsandaeroponics.

ÅContainer/Portable Gardens: Low-cost,scalablemodelsusingrecycledcontainers,plastic

bottles,andpotsideal for householdswith spaceconstraints.

ÅCooperative/Community Gardens: Sharedplotsmanagedcollectivelybywomenôsgroups,

fosteringcommunityspirit andequitablebenefit-sharing.
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Thesemodelsdemonstratethat urban agriculture is adaptable,ranging from small kitchen

gardensto high-techvertical farms.

Urban Agriculture Models

SWOT Analysisof Women-led Urban Agriculture

Strengths

Women-led urban agriculture carries inherent strengthsthat make it a powerful driver of

sustainableurbandevelopment. Oneof the foremostadvantagesis its ability to utilize limited

urbanspacesefficiently. Rooftops,balconies,vacantplots,andschoolyardscanbetransformed

into productivegardensthatprovidefresh,chemical-freefood for households. Womenôsactive

involvementoften ensuresthatnutrition, diversity,andhouseholdfood securityareprioritized

over purely commercial objectives. This contributes directly to better diets and health

outcomesfor families. Another strength lies in the community-building role of womenôs

participation. Women frequently act as social organizers,turning gardensinto centersfor

workshops, cultural events, and youth programs, thereby strengtheningneighbourhood

networksand fostering collective resilience. Environmentalsustainabilityis anotherstrong

suit: women-led initiatives promotecomposting,wasterecycling, and eco-friendly practices

that reduceurban pollution, lower CO emissions,and expand green cover. Importantly,

evidencesuggeststhat each $1 invested in women-led farms yields $2.5 in community

benefits,underliningtheir high socialreturnon investment. Together,thesestrengthshighlight

how women-led urbanagriculturenot only feedsfamilies but alsonurtureshealthier,greener,

andmoreconnectedcities.

Weaknesses

Despite its promise, women-led urban agriculture faces severalweaknessesthat limit its

scalability and impact. Chief amongthem is the lack of secureland tenureand accessto

resources. Womenoften do not havelegal rights to userooftopsor vacantplots,makingtheir

farmingactivitiesvulnerableto evictionor displacement. In addition,the financialbarriersare

significant. Many womenlack accessto formal credit,subsidies,or grantsneededto purchase

seeds,inputs,or irrigation systems,keepingoperationssmall-scaleandundercapitalized. Skill

andtraininggapsalsorepresenta weakness: modernfarming techniquessuchashydroponics,

vertical farming,andvalueadditionareoften inaccessibleto womendueto limited extension

services. Moreover,time povertyis a persistentissue. Womenjuggle unpaidhouseholdwork,

childcare,and social responsibilitiesalongsidefarming, which reducesthe time and energy

available to expand or commercialize their initiatives. Finally, the lack of reliable

infrastructuresuchas cold storage,transportation,and market linkagesweakensprofitability

and discourageslong-term commitment. Theseweaknessesrevealthe structuralbarriersthat

mustbeaddressedfor women-led urbanagricultureto movefrom beingprimarily subsistence-

orientedto becominga transformativeurbanenterprise.
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Opportunities

The opportunitiesfor women-led urban agriculture are vast, especially in the context of

growing concernsaboutfood security,climatechange,andsustainablecities. Rising demand

for organic and locally grown food createsa readymarket for women-led urban farms, as

urban consumersincreasinglyseek chemical-free and fresh produce. Rapid technological

advancementssuchashydroponics,aeroponics, andvertical farmingprovideopportunitiesfor

women to adopt innovative practices that maximize productivity in limited spaces.

Governmentschemesand municipal support programsfurther enhanceopportunities,with

stateslike Kerala,Tamil Nadu,andBihar alreadypromotingrooftopandcommunitygardening

throughsubsidiesand training. Urban agriculturealso offers scopefor entrepreneurshipand

value addition: women can diversify into food processing,seedlingnurseries,composting

businesses,and farm-to-table enterprises. Moreover, urban gardenscan double as learning

hubs,offering educationalopportunitiesfor schoolsand youth, while also becomingcultural

and recreationalspacesfor communities. Theseopportunities,if strategicallyharnessed,can

elevatewomenfrom beingparticipantsto leadersin urbansustainabilitymovements,making

themcentralactorsin shapingresilientandequitablecities.

Threats

Women-led urbanagriculturealso facesexternalthreatsthat canundermineits sustainability.

Environmentalrisks suchaspollutedsoils, contaminatedwatersources,andlimited accessto

clean inputs poseseriouschallengesto safe food production in cities. Water scarcity and

energyshortagesfurther threatenthe viability of urbanfarming,particularlyin drought-prone

or resource-stressedcities. Climate changeadds another layer of uncertainty,with rising

temperatures,erratic rainfall, floods, and heat wavesimpactingproductivity and increasing

vulnerability. On the economicfront, womenfarmersface threatsfrom marketvolatility and

competitionwith large-scalecommercialfarms or cheapimports, which often undercutthe

profitability of small-scale urban initiatives. Policy neglect is anothermajor threat: urban

agricultureis often treatedas a temporaryor informal activity, without robust institutional

frameworksor long-term protection. In many cases,the absenceof gender-sensitiveurban

policies exacerbatesthe risk of womenôsexclusionfrom decision-making processes. Unless

thesethreatsareanticipatedandmitigated,theycoulderodetheprogressmadeby women-led

initiativesandhinderthescalingof urbanagricultureasa sustainablesolution.

SWOT Analysis of Women-Led Urban Agriculture
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Policy Landscape,Pathwaysand Call to Action

Thepolicy landscapefor urbanagriculturein India is graduallyevolving,thoughit still lacksa

comprehensivenational framework that fully integrateswomenôsneedsand contributions.

Several state-level initiatives have emergedwith encouragingresults. KeralaôsVegetable

DevelopmentProgramme(VDP), for instance,hasmobilizedhouseholdsandwomenôsgroups

to take up rooftop and kitchen gardens,offering both inputs and technicalguidance. Tamil

NaduôsUrbanHorticultureDevelopmentScheme(UHDS) similarly providesfinancialsupport

and do-it-yourself kits, enablingcity dwellers to establishgardenson rooftopsand terraces.

Bihar hastakenstepsto subsidizerooftopgardening,while TelanganaôsMissionfor Integrated

Developmentof Agriculture includesprovisionsfor urbanfarmingandgreenhousecultivation.

Despite these initiatives, most programsremain fragmented,time-bound, or insufficiently

scaled. Importantly, few are explicitly designedwith a gender-sensitivelens, which means

womenôsunique challenges,such as limited land tenure rights, lack of credit access,and

competingcareresponsibilitiesarenot systematicallyaddressed. For womento truly benefit,

policies must move beyondtoken supportand embedgenderequity into urban agriculture

planningat municipal,state,andnationallevels.

Pathways for scaling women-led urban agriculture require an integrated approach that

combinesresources,knowledge,and supportivegovernance. Training and capacitybuilding

are critical first steps,enablingwomen to adopt modern techniquessuch as hydroponics,

vertical farming, and composting. Skill developmentshould extendbeyondproductioninto

areasof processing,packaging,andmarketing,so womencanmovefrom subsistencefarming

to entrepreneurialventures. Equally important is financial inclusion. Microcredit schemes,

subsidies,andlow-interestloanstargetedspecificallyat womencanreducethehigh entrycosts

associatedwith urbanfarming infrastructure. Establishingsecureland-userights, whetherfor

rooftops,communityplots,or vacantmunicipal land,canprovidethestability womenneedto

expand their initiatives. In addition, women-led cooperativesand collectives can play a

transformativerole by pooling resources,sharinginfrastructure,andnegotiatingbetteraccess

to markets. Leveragingtechnologyand digital platforms can further enhancevisibility and

connectwomen farmers directly with consumersthrough farm-to-table networks or urban

farmersômarkets. Importantly, partnerships between governments, NGOs, academic

institutions,andthe privatesectorcanamplify the reachandsustainabilityof suchprograms,

ensuringtheyarenot confinedto pilot projectsbut becomemainstreamurbanstrategies.

Takentogether,thesemeasuresform the backboneof a call to actionthat positionswomenat

the centerof urbanagricultural transformation. Empoweringwomenin urbanfarming is not

just about food it is about reimaginingurban spacesas inclusive, resilient, and sustainable

ecosystems. Policymakersmust ensurethat gender-sensitiveframeworksare integratedinto

urbanplanning,grantingwomenboth voice andagencyin decision-makingprocesses. Urban

agriculturerepresentsa strategicapproachto fosteringgreener,healthier,and more resilient

cities, while simultaneouslyadvancingkey SustainableDevelopmentGoals (SDG 2: Zero

Hunger,SDG5: GenderEquality,SDG11: SustainableCitiesandCommunities,andSDG13:

ClimateAction). To maximizeits impact,urbanagricultureshouldbesystematicallyembedded

within municipal masterplans, with explicit provisions that prioritize womenôsgroups in

accessingcommunity land and related resources. Equally, researchand extensionsystems

shouldinvest in documentingbestpractices,scalingsuccessfulmodels,andmakingscientific

knowledgeaccessibleto womenfarmers. Communitiesthemselvesalsohavea role to play by

recognizingwomenôscontributionsandfosteringcollectiveownershipof greenspaces.
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The evidenceis clear: when women lead, householdsbecomehealthier,cities greener,and

societiesmore equitable. Thus, investingin women-led urbanagricultureis not a peripheral

policy choice but a strategicnecessityfor building the sustainable,climate-resilient, and

inclusivecitiesof tomorrow.

Conclusion

Urban agriculture is no longer a peripheralpractice; it is a central strategyfor resilient,

sustainable,and inclusive cities. Within this movement,womenstandout askey actorswho

combineknowledgeof nutrition, care,andsustainabilitywith entrepreneurialandcommunity-

building skills. Women-led urbanfarmsandcommunitygardenscanincreasehouseholdfood

securityby up to 30%, expandurbangreencover,andgeneratesignificantcommunitybenefits.

Yet barriers remain financial exclusion, insecure land rights, lack of training, and

infrastructural gaps. Overcoming these requires gender-sensitive policies, inclusive

governance,and targetedinvestments. By plantingseedsof changein rooftops,schoolyards,

vacantlots,andcommunityspaces,womenarenot just growingfood theyarecultivatingmore

equitable, greener,and self-reliant cities. The future of sustainableurbanization lies in

embracingwomenôsleadershipin agricultureand communitygardens. Doing so is not just

about food it is aboutcreatingurbanspacesthat are healthier,fairer, and more resilient for

generationsto come.
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Introduction

Food security continues to be essentialto human growth and welfare. Food insecurity,

according to the Food and Agriculture Organization (FAO), is the condition in which

individuals do not regularly haveaccessto enoughsafe,nourishingfood for normal growth

and an active, healthy life. Food scarcity, low purchasingpower, inadequatedistribution

networks,and improper householduse are someof the reasonsthat contribute to it. Food

securityis basedon four factors: stability, availability, access,andusage. Foodinsecurityon a

global scale is concerning. In 2022, there were about 735 million individuals who were

consideredhungry(FAO, 2023). Conflicts,climatechange,andeconomicinstabilityall worsen

the situation by upsettingsupply chainsand underminingfood systems. With 16.3% of its

peopleundernourished,India still has a high rate of stunting and wasting amongchildren.

Persistentundernutrition, micronutrient deficiencies (hidden hunger), and an increasing

prevalenceof overweightandobesityare the "triple burden"of malnutrition,and the nation,

which ranks105th out of 127nationsin theGlobalHungerIndex(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 105th in the

Global HungerIndex 2024, is burdenedwith threemajor issues: undernutrition,micronutrient

deficiencies,and growing obesity. In order to addressfood insecurity, local, sustainable

solutionsthat guaranteefood availability, access,utilization, and stability are needed. Home

gardeninghasbecomea popularway to increasethefood andnutrition securityof households,

especiallyin situationswherepandemics,conflicts, and climate changecould disrupt global

food supplysystems. Throughdirect accessto nutrient-dense,varied,and fresh crops,home

gardensincreasenutritional diversity, lessenrelianceon markets,and supportenvironmental

sustainability. Homegardeninghasseveraladvantagesbeyondnourishment,suchasgenerating

revenue, improving health, empowering women, saving money, and conserving the

environment. The promotion of nutrition-sensitive gardeninghas been further expedited

throughoutIndia by governmentprogramslike PoshanAbhiyaanandPoshanVatikas, aswell

as assistancefrom Krishi Vigyan Kendras and non-governmentalorganizations. Success

examplesfrom Maharashtra,Jharkhand,Kerala, and Odishademonstratehow it can boost

resilience,enhancehealth, and bring back traditional food systems. Consequently,home

gardeningis aninexpensive,sustainable,andinclusiveway to improvecommunitywell-being,

public health,and food securitywhile also directly assistingin the accomplishmentof the

SustainableDevelopmentGoals(SDGs).
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In this regard, regional and sustainablemethodshave becomeincreasingly important for

building resilience. Particularly,communalandhomegardeninghavebecomeviable options.

By making useof existing homespaces,they not only guaranteeeasyaccessto wholesome

food but also encourageself-sufficiency, community involvement, and environmental

sustainability. Thesegardensareessentialto the fight againsthungerandmalnutritionbecause

theyactasa link betweenagriculture,nutrition,andhealth.

What is Home Gardening?

Growing fruits, vegetables,herbs,andmedicinalplantsin or aroundthehomeusingavailable

space.

How it AddressesFood Insecurity:

Providedirect accessto wholesome,varied,and fresh food. Lessensrelianceon food supply

routesand markets. Improvesfood self-sufficiency in the home. Improvesnutritional intake

anddietarydiversity. Canbeusedin urbanandrural environments,evenin crampedareas.

Characteristics of Home Garden

Homegardensarefound closeto the living space. It hasa wide variety of vegetation. Home

gardenproductionservesasa supplementratherthantheprimarysourceof revenueandfamily

consumption. Anybody can follow the easy steps involved in home garden production

(Michelle et al., 2004).

Food Production Systemthrough Home Garden

Homegardensarefrequentlyplantedon marginalor unsuitablesoil for growingforageor field

crops. A homegarden'sprecisedimensionsdiffer from onehouseholdto thenext. Theaverage

sizeof their family membersis typically lessthantheamountof arablelandthat thehousehold

owns. Eventhosewith little or no landcanbenefitfrom newinventionsandpracticesin home

gardening. Physicalbarrierssuchaslive fences,hedges,or boundariesalsoenclosethe home

gardens. Homegardenershavelong appliedanimalmanure,kitchenscraps,andotherorganic

residues,and this practicehas significantly increasedthe fertility and productionof those

gardens(Galhenaet al., 2012).

Home Gardening Improves HouseholdNutrition

Assumingthat land andwateravailability arenot major constraints,a well-establishedhome

gardencanproducethemajority of thenon-staplefoodsthata family requireson a daily basis.

Homegardening,which guaranteesaccessto sufficientmacroandmicronutrients,is oneof the

finestmeasuresto improvefamily nutrition at thehouseholdlevel. 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 vegetablesthat are

orangeor yellow in colour. Every meal should include fruits and vegetablessincethey are

essentialto a balanceddiet. Protein,fat, andmicronutrients,especiallyiron andzinc, areall

foundin meat,poultry,andfish. Theyareespeciallyessentialin smallchildren'sdietsto ensure

normalgrowthandintellectualdevelopment.
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i. Socialbenefitsof Home Gardening

Homegardensaremaintainedproperlyin bothrural andurbanlocationsto provideconvenient

accessto freshplantfood sources. By makingfood productsmorereadilyavailable,accessible,

and used, home gardenshave a significant positive social impact by directly enhancing

householdfood security. On a regularbasis,home-grown food productssignificantly increase

the family's nutritional and energyneeds. Home gardensare an inexpensiveway for low-

incomefamilies to get the nutritiousnutrientstheyneedwithout havingto buy pricey animal

products. Homegardensoffer wholesome,fresh food for daily householdtasks,accordingto

Marsh (1998). Along with plants, home gardensthat incorporate livestock and poultry

operationsalso help families maintain their food and nutritional securityby providing them

with home-raisedmeat,eggs,andmilk. In addition,somehomegardenersincreasetheamount

of proteinsandothernutrientsaccessibleto the family by growingmushrooms,keepingbees,

andevenincorporatingtiny freshwaterfish pondsinto their gardenareas.

ii . Health improvement through Home Gardening

Approximately80% of peoplein underdevelopednationsrely on herbsandmedicinalplantsto

treata varietyof ailmentsanddiseasesaswell asto enhancetheir overall health. Many people

grow theseplantsin their homegardensworldwide for this purpose. Lack of basicmacroand

micronutrientconsumptionis oneof the causesof negativehealthimpactsin humans. Oneof

the most significant health problemsin many low-income nationsis vitamin A deficiency,

which can lead to substantialhealth issues,especiallyfor pregnantwomen and developing

children. It hasbeenreportedthatover7 million womenin Africa andAsia sufferfrom vitamin

A deficiency,which accountsfor 6 to 8% of fatalities amongchildren underthe ageof five

(WHO 2009). Homesteadfood productioninitiatives havebeenestablishedin severalnations

wherethis issueis acutein order to supportand treat vitamin A deficiencyand to enhance

dietaryquality by enablinga year-roundsupplyof fruits andvegetables. Iron deficiencyis the

main causeof anemiaworldwide,accordingto Stoltzfuset al. (2004). During pregnancy,iron

deficiencyincreasesthechanceof deathby 20%. Furthermore,estimationsindicatethataround

one-third of theworld'spopulationresidesin 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 addressinghealthproblemsbroughton by hunger. Despitethepossibility,nothingis doneto

recognizeandoptimizethemanyhealthbenefitsof homegardening.

iii . EconomicBenefitsof Home Gardening

The financial advantagesof homegardensextendbeyondsurvival and food and nutritional

security, particularly for householdswith limited resources. Home manufacturingof food

productsis moreaffordableandinvolveslessinvestmentandinputs,which is crucial for low-

incomefamilieswith restrictedaccessto productionsupplies. Ranasinghe(2009). Comparable

returnsperunit areacanbeobtainedfrom integratinganimalproductioninto homegardensas

opposedto field cropproduction. In areaswith limited land,cutting-edgetechnologyhasbeen

applied to maximize available space. In addition to offering a source of income and a

householdasset,livestockholdinghomegardensmitigaterisk from croplosses.

iv. Environmental Benefitsof Home Gardening

Thereareseveralecologicalandenvironmentaladvantagesto homegardens. Theyserveasthe

mainorganizationthatdevelopsandappliesenvironmentallyfriendly methodsfor producing
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food while preservingnaturalresourcesandbiodiversity. A diverserangeof plant andanimal

speciesare typically found in home gardens. Thus, they provide intriguing examplesfor

ethnobotanicalresearch. Blanckaertandassociates(2004) anotherecologicalbenefitof home

gardensis the cycling of nutrients. Reducingsoil erosionand conservingland are two other

benefitsof home gardens. Additional advantagesof honeybee attractioninclude enhanced

pollination andhigherfruit set. Thereis a symbioticlink betweenplantsandanimalsin home

gardening. For example,Plantmaterialsareusedasfodderfor theanimalsandanimalmanure

is incorporatedinto the compostto fertilize plants, hencereducing the need for chemical

fertilizer.

v. Enriching Women Statusthrough Home Gardening

Womenareessentialto theproductionof food in manysocieties,yet occasionallytheir valueis

slightly undervalued. Additionally, they actively engage in home gardening, albeit

socioculturalnormstendto dictatehow involvedtheyareMoreno-Black et al (1996). Although

gardenshad little effect on food intake or nutrition, they were crucial in raising the social

standingandincomeof women. Gardenproductsalesarefrequentlytheonly sourceof income

or a living for a selectfew women. Womenhaveenhancedtheir ability to managetheir homes

andenvironmentsby learningaboutplantsandgardenpracticesthroughhomegardening. To

help keepproductioncostsdown andto maintainthe garden,labour is essential. Womenare

better able to handle a variety of householdtasks since they are home managers. By

participatingin the productionprocess,individualsmay more readily andaffordablyprovide

for their families. Although they provide a viable avenuefor women to contribute to the

survival, prestige,and characterof the household,home gardensare more significant to

womenona socioculturalandreligiouslevel.

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

As per Lal et al. (2020), the COVID-19 pandemichasexacerbatedfood insecurityin urban

areasby disruptingthe food supply chain, exacerbatingthe financial and physicalobstacles

that limit accessto food, andconsequentlyleadingto a disastrousrise in food wastematerial

due to a lack of workers. Reducing food waste, promoting local food production, and

implementingmoreadaptablefood systemsarethereforeimperative. Oneof the mostcrucial

strategiesmay be to increasefood availability in the home and community through home

gardening. In additionto improvingtheprovisionof manyecosystemservices(suchashuman

health,plant biodiversity,and microclimate),homegardeningcan significantly contributeto

foodandnutritionalsecurityduringandaftertheCOVID-19 pandemic.

Challenges

ÅLimited space(especiallyin urbanareas)

ÅLack of awarenessor technicalknowledge

ÅWateravailability andsoil quality issues

ÅTime andlabourconstraintsfor 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: Thesecanbebuilt in differentsizesby doublingor tripling the

layersof sackor polythene. A largersackgardencanbecreatedby sewingotherbagstogether

at theedgesandin a horizontaldirection. Thesack'ssidesshouldbecoveredwith plantscans.

It's alsoimportantto guaranteeadequatedrainageandsoil fertility.

Container and Box Gardens: A variety of containers,suchasbuckets,woodenboxes,pots,

jerry cans,plasticbottles,andwovenbaskets,canbe usedto assistthe growth of vegetables.

Theycanvary in sizeandshapebasedonpersonaldesireandavailablespace.

Hanging Gardens: Gardensthat are not directly supportedby the ground or that are

suspendedin mid-air are referredto here. You may produceveggieslike tomatoesusingthis

methodwithout usinga lot of the alreadylimited space. Peoplewho areinterestedin growing

veggiesbut completelylack thespaceto do so typically engagein this activity. You canusea

varietyof containers,suchasbuckets,bottles,andbaskets.

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

Ridgesareraisedbedsthatareconstructedby heapingsoil (10-20cm) on theground. Although

constructingridgesis fairly difficult, it offerscertainadvantages. For instance,thereis greater

drainagesince runoff water simply runs off betweenthe ridges. Ridges also encourage

vegetablegrowthbecausethesoil is usuallymorefriable

Green Houses: Vegetablesandotherdelicateplantscanbegrown in a transparentgreenhouse

both during andafter the growing season. In a greenhouse,plantsareshieldedfrom extreme

weather,such as extremelyhigh temperatures. Moreover, illnessesand pestsare managed.

Becausetheyareirrigated,theamountof waterthattheplantsin thegreenhousereceiveis also

typically regulated.

Why Home Gardening?

ÅEnhanced Food Security: It helpsurban inhabitantsmeet their dietary needs. By giving

householdsdirect accessto food grown at home,it lowersfood insecurity. A farmercanhave

consistentproductivityall yearlong if theyplanandmanagetheir operationscorrectly.

ÅBetter Nutrition : It provides families with nutrition e.g. mineralsand vitamins through

eating of home grown items like veggies. This in turn enhancesthe immunity of farming

households.

ÅIncome Generation: Producing and selling products to marketplacescreates jobs,

particularlyfor womenandyoungpeople. For example,leafyvegetablesoffer a rapidreturnon

investmentto helpa family managetheir daily foodexpenses.

ÅScarcity of Land: It utilizeslittle spacewhich wouldotherwisehavebeenunproductive.

ÅAccessibility to Markets: Farmerscaneasilyfind marketplacesto sell their produceif they

producefor marketing. Produceis sold right away,negatingtheneedfor costly transportation,

storage,or refrigeration,which lowerspost-harvestlossesandproductioncosts.

ÅWaste Management: Compostmanuremadefrom leftover food andagriculturalwastehas

the ability to lessenor reduceurbanwaste. This reducesthe needto buy inorganicfertilizers,

which furtherlowersproductionexpenses.
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ÅLeisure and Ornamentals: Somefarmerswho have an innate enthusiasmfor gardening

pursueit asa pastimeat home. Homegardensareusedby othersasdecorationsandto make

their surroundingsmore attractive. For example,a well-maintainedgardenwith veggiesin

bucketsmight enhancethecompound'saestheticappealMugisaet al. (2016).

Government and NGO Initiatives

1. National Nutrition Mission (NNM)/PoshanAbhiyaan

The Indian governmentstarted it in 2018 to combat undernourishmentamong children,

teenagegirls, expectantmoms,andnursingmothers. Encouragesthe developmentof "Poshan

Vatikas" (Nutrition Gardens)in households,schools,and AnganwadiCenters. Promotesthe

cultivationof seasonal,locally sourcedfruits, vegetables,andherbsto enhancediets. Enhances

healthandnutrition knowledgeandcommunityinvolvement.

2. PoshanMaah (Nutrition Month)

Celebratedas part of PoshanAbhiyaan eachSeptember. Promotionof kitchen gardensand

homegardeningin particular. Encouragesfamiliesandcommunitiesto embracenutrient-dense

gardeningtechniquesthroughcampaigns,workshops,anddemonstrations.

3. Indian Council of Agricultural Research(ICAR)

Promotesnutrition-sensitiveagriculture through its researchinstitutes and extensionarms.

Encourageshomegardeningthrough:

ÅCrop-specificrecommendations

Å Integratednutrientmanagement

ÅOrganicandbio-farmingpractices

ÅDevelopslocation-specificgardenmodelsfor differentagro-climatic zones.

4. Krishi Vigyan Kendras (KVKs)

Serve as ICAR's mechanism of grassrootsextension. Offer seeds, planting supplies,

instruction, and technical assistancefor home gardening. Showcaseboth urban and rural

householdsusing modelsof nutrition gardens. Encouragethe useof compost,biofertilizers,

andwater-savingmethods.

5. NGOs and Civil SocietyOrganizations

MSSRF(M.S. SwaminathanResearchFoundation)is oneexample. Pioneeredfarmingmodels

that arebio-diverseandnutrition-sensitive. Encourages"Mahila Kisan Sashaktikaran," or the

empowermentof women farmers, by use of community and home gardens. Emphasizes

combining biodiversity, women's empowerment,and local food expertise. Uses kitchen

gardensin rural andtribal areasto lessenhiddenhunger.

Toolsand Techniques

ÅComposting,organicfarming

ÅLow-costverticalgardening

ÅUseof indigenousseeds
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CaseStudiesand SuccessStories

Examplesfrom Different Statesin India:-

1. OdishaïPoshanVatika under Mo Upakari BagichaScheme

Launchedin cooperationwith the Agriculture Departmentand ICDS by the Departmentof

Mission Shakti. Home and communalnutrition gardenswere encouragedby Women'sSelf

Help Groups(SHGs). Centeredon fruits, herbs,greenvegetables,and tubers. Increasedfood

consumptionin indigenouscommunitiesin rural areas.

2. Kerala ïOrganic HomesteadGardening

Supportedby the local panchayatsandthe KeralaStateHorticultureMission. Encouragedthe

useof organicinputsin homesteadandrooftop gardens. Training is offeredby Kudumbashree

Mission andKrishi Bhavans. Greaterhouseholdsavingsandeasieraccessto producefree of

chemicals.

3. Jharkhand ïKitchen Gardensin Anganwadi Centres

UNICEF and ICDS nutrition-sensitiveinterventions. In tribal districts, kitchen gardensare

establishedin homesandAnganwadiCenters. Encouragedthe useof nativeand local plants,

suchasamaranth,papaya,anddrumstick. Improvedthe nutrient intakeandfeedinghabitsof

children.

4. Maharashtra ïUrban Home Gardening in Puneand Mumbai

NGOsthatpromotedrooftopandbalconygardeningwereMissionGreenMumbai in Mumbai

and Urban Leavesin Pune. Containerfarming, vertical gardening,and compostingwere the

main topics. Encouragedurbanhouseholdsto adoptsustainableeatingpractices. Contributed

to improvedaccessto freshfruit andmentalhealthduringthepandemic.

Impacts Seenin FoodAccessand Nutrition

Increasedhouseholdavailability of a wider variety of freshfoods. Increaseddiversity in diet,

particularly for womenand children. Decreasein the cost of mealsfor the home. Improved

growth in youngsters(when observed)and decreasedanemiaare examplesof betterhealth

outcomes. Encouragedcommunity involvement and brought back traditional culinary

knowledge.

Overcoming the Challenges

ÅAwarenessandtrainingprograms

ÅCommunity-level interventions

ÅTechnicalandmaterialsupport

Role of ExtensionServices

ÅCapacitybuilding

ÅDemonstrationsandsupport

ÅEncouragingnutrition-sensitivegardening

Policy Recommendations

Include homegardeningin food securityplanning. Supportivepolicies for urbangardening.

Incentivesandsubsidiesfor households

Contribution to SDGs

63Transforming Cities through Urban Agriculture and Community Gardening Practices



ÅSDG2: ZeroHunger

ÅSDG3: GoodHealthandWell-being

ÅSDG12& 13: ResponsibleConsumption& ClimateAction

Conclusion

Thepracticeof homegardeninghasbeenshownto bea viableandsustainableway to address

food insecurity by increasinghouseholdaccessto a variety of nutrient-densefoods while

encouragingresilience and self-reliance. Especially for underprivilegedand resource-poor

households,it offers social, economic,environmental,and health advantagesin addition to

meetingdietary needs. In addition to strengtheningtheir role in domesticfood production,

women's active participation in home gardening gives them social and economic

empowerment. Thevalueof communityandhouseholdgardensin ensuringfood andnutrition

securityin the eventof supplychain interruptionswas further highlightedby the COVID-19

pandemic. Innovativetechniqueslike containerfarming, vertical gardening,and community-

level interventionshavehelpedgetbeyondobstacleslike lack of knowledge,spaceconstraints,

andwaterscarcity. Incorporatinghomegardeninginto nationalfood securitypoliciesrequires

strong policy support, capacity building, and extensionservices. India may go closer to

attainingZeroHunger,betterhealthandwell-being,andsustainablefood systemsby including

homegardeninginto developmentalinitiatives andpromotingcommunityinvolvement. In the

end, homegardeningis a meansto a resilient community,an empoweredhousehold,and a

futurethatis nutritionally secure,not justa survival tactic.
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Chapter

09

Nutrition G arden Demonstration:                                      

Developing Food and Nutritional Security for Farm families

Nivedita P. Sheteand Prashant G. Shete

Krishi Vigyan Kendra, Narayangoan, Pune

Introduction

Foodinsecurityandmalnutritioncontinueto imposesubstantialhealth,economic,andsocial

burdenon a largesectionof peopleliving in developingcountries. Well-fed and food secure

householdswith adequatenutritional statuswould meanimproving what peopleeat, in terms

of quality, quantity,anddiversity. This in turn requiresefforts relatedto availability aswell as

economicaccessto food supply. In this context,homegardensof fruits andvegetablesplay an

importantrole in fulfilling dietaryandnutritional needsby providing householdswith direct

accessto food thatcanbeharvested,preparedandconsumedby householdmembers,oftenon

a daily basis. Theyaregenerallylocatedin a small areanearthe residencewith high diversity

of plants. Homegardensarea time-testedlocal strategythat arewidely adoptedandpracticed

by local communitieswith limited resourcesandinstitutionalsupport.

The major food issuesof concernare insufficient/ imbalancedintakeof foods/nutrients. The

ExpertCommitteeof the Indian Council of Medical Researchrecommendationsfor intakeof

fruit andvegetableis at least400 gramsperpersonper day(five servingof 80 g eachday)or

about146 kg per personper year. Similarly, nationalnutrition guidelinesrecommendsavg.

daily consumptionof 300g for vegetables(portionsize=100gmĬno. of portion= 3) and100

g of fruits (portion size=100 gm Ĭno. of portions=1). The vegetablesinclude (greenleafy

vegetables=50 gm,othervegetables=200gm, rootsandtubers=50 gm). ñFoodSecurityexists

whenall people,at all times,havephysical,socialandeconomicaccessto sufficient,safeand

nutritiousfoodò.Nutrition took last placein food securitydefinition, but if we analyzewhat

we requirefrom food, it is all nutrientsfrom it. Thus,it is clearlyevidentthatnutrition in food

we intake,needsmoreattentionwhenweaspireto live a healthylife.

Accordingto thenationalfamily healthsurvey(2019), 53.2% womenandadolescentgirls are

anemicin PuneDistrict. According to NFHS 5-2019 in rural Punedistrict, iron deficiency

anaemiais widely prevalentamong58.7 % of children(6-59 months)and53.2 % of womenin

theagegroupof 15-49years. Most of farmersin Junnartehsilsaresmall andmarginalfarmers

havingmono-croppingsystem. Sotheydependon weeklybazaar,awayfrom villagesfor their

familyôsneedsof vegetables. Due to unavailability of fruits and vegetableson daily basis,

thereis lessdiversity in their diet. Somehouseholdshavekitchengardensgrowingonly 2 to 3

typesof vegetables. Mostly, typeof fruits andvegetablesarechosenbasedon householdfood

preferences. Despitehavingbackyardspace,only smallnumbersof thevillagerspracticehome

gardening. Challengesidentified asseedavailability, watershortage,inadequatetechnological

inputs, hinder production and productivity. Despite having good amount of vegetables

productionat national level, the per capita availability of vegetablesis still less from the

recommendeddietary allowances. Nutrition garden can be establishedat householdor

communitylevel in orderto ensurethedaily supplyof freshvegetablesin their diets.
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KVKs areplayingpivotal role in bringingnutritional securityin the statethroughappropriate

technologicalinterventionsby thegivenprinciples,

Å Incorporateexplicit nutrition objectivesand indicators into their design,and track and

mitigate potentialharms. Food Securitymust lead to Nutritional SecurityFocusgiven on

genderempowerment.

Å Incorporatenutrition promotion and education- Nutrition Demonstrationsand capacity

developmentprogramsare taken to promote nutrition -sensitiveagriculture and gender

mainstreaming.

ÅAn interventionon Nutri sensitivefamily farming and agricultureis linking to nutrition

Facilitate production diversification, and increaseproduction of nutrient-rich crops and

small-scalelivestock

ÅSkill developmentamongwomenandyouth. Expandmarketaccessfor vulnerablegroups,

particularlyfor marketingnutritiousfoods.

ÅTargetthe vulnerablegroupsandimproveequity throughparticipation,accessto resources

anddecentemployment.

ÅDemonstrationof Nutri-thali

Å Initiation of Nutrition Smart villages in every district in collaborationwith other allied

department

ÅNutrition supplementationthrough value addition. Improve processing, storage and

preservationto retain nutritional value and food safety, to reduceseasonalityand post-

harvestlosses,andto makehealthyfoodsconvenientto prepare.

KVK intervention

KVK Narayangaon, PuneII took initiative to organizefarmersseminaron Nutrition Garden

and demonstratedpreparationof nutrition garden,CRP of MSRLM and Aganwadi sevikas

werealso trainedeveryyear for managementof nutrition gardensin their villages. KVK has

preparedNutrition Gardenseedkit containing25 types of vegetablesand 4 types of fruit

seedlingsandBio fortified varietyof millets. Theseedkit of nutrition gardenweredistributed

to rural householdsin every yearunderthe front line demonstrations,with the help of some

NGOsandothergovernmentprojects. The modelof Nutrition Gardenwasalsodevelopedat

theKVK Farmandwomenfarmerstrips arrangedto seenutrition garden.
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Annapurna Kitchen garden at KVK campus

Benefitsof Nutrition Garden

Å It is a sourceof freshandnutritiousvegetablesfor thefamily throughouttheyear.

ÅNutrition Gardendirectly providesfood andnutritional securityby makingaccessto food

that can be harvestedinstantly, preparedand fed to family members,daily or whenever

required.

ÅNutrition gardensare also becomingan important sourceof food and income for poor

householdsin peri-urbanandurbanareas.

ÅWorking in theNutrition gardenrefreshesthemind andinspiresa positiveattitude.

ÅHelps ensurea quality control in the productionso as to maintainthe food & nutritional

safetyof theproducts. For instance,it is easyto go for a fully organicnutrition garden

ÅAvailability of perennialcropslike drumstickleavescanmeetthe requirementevenat the

oddhoursof theday.

Å It reducestime andtheexpenditurein buyingthevegetables.

Å It promotesdiversityof cultivationin vegetables,fruit trees,legumesandpoultry.

Å It improvesor maintainsthewholefamily well nourished.

ÅEffectiveutilization of availableland,kitchenwastewaterandkitchenwastematerials

ÅVegetablesharvestedfrom homegardentastebetterthanthosepurchasedfrom market.

Nutrition from Vegetables

Vegetablessupply vitamins, essentialamino acids, carbohydrates,and proteins for good

health.. Thefollowing matchesimportantnutrientswith their vegetablesources:

ÅCarbohydrates- potato,sweetpotato,colocasia, beetroot

ÅProtein- peas,carpetlegume,Frenchbean,cowpea,clusterbean,amaranth,broadbean
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ÅVitamin A- Carrot (yellow type), spinach,turnip, amaranth,sweetpotato(yellow-fleshed),

pumpkin(yellow fleshed),cabbage,fenugreek,tomato,coriander,broccoli,parsley

ÅVitamin B- peas,carpetlegume,garlic, colocasia

ÅVitamin C- tomato,turnip,greenchillies, cauliflower,knol-khol, bitter gourd,radishleaves,

amaranth,Brussels-sprouts,parsley

ÅCalcium- beetroot,amaranth,fenugreek,turnip leaves,coriander,pumpkin,onion,tomato

ÅPotassium- sweetpotato,potato,bitter gourd,radish,carpetlegume

ÅPhosphorus- garlic, peas,bitter gourd

Å Iron- bitter gourd,amaranth,fenugreek,mint, Indianspinach.

Requirement of Nutrition Garden Planning

Å layoutandsiteselection

ÅSoil Preparation

ÅWatersourceavailable

ÅSelectionof goodquality seedsof vegetables.

ÅSelectionof goodquality seedlingsof fruit.

ÅHumanresourcesto takecare

ÅFencingfor protection.

ÅSparetime availablefor its care

SiteSelectionfor Nutrition Garden

Thelandavailablewithin thecompoundwall of theresidentialbuilding is quite ideal to layout

the garden,though it can be away from the residence. Following points shouldbe consider

while selectionof sitefor nutrition garden.

ÅNearthehouseandwatersource

ÅPreferablyopenareaswith plentyof sunlight(More than5 to 6 hours/day).

ÅAway from competingtreeroots.

ÅWell drainedSoils.

ÅProtectedfrom Animalsandpests.

Typesand designsof Nutrition Garden

Vertical Garden

If thereis moreverticalspace(suchastheboundarywall or

housewall) availablethanthehorizontalspace,thenvertical

gardenscanbedevelopedin variousways. For thehanging

type, crops comfortablein that position is to be selected

suchasbitter gourd. Raisingbottleguardandpumpkin,etc.

by wall-sideanddiverting their growth to the thatchedroof

is a common traditional practice in rural India that also

correspondsto theconceptverticalgardening.
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Horizontal Gardens

RaisedBed

Raisedbedsare preferredto avoid soil compaction,where the areaoften gets waterlogged

during the wet season. The preferablesize is 5-6 ft X 2-3 ft with a heightof 1-1.5 feet. The

bedscombinecrops/vegetableswith different root depthsand light requirements. Spreadof

rice husk/ hull, and vermin-composton top of the bed is advisable. Nutritionally rich and

multi-season,multi-useplantsaregiven 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 inter-bed spacescan be kept clean either through cement

flooring or throughgravel-spreading. Eachsuchbedcanbeusedeitherfor a singlecropor for

multiple crops.

Circle Garden

Thebasicpurposeof sucha designis to harvestvegetablesfrom differentpatcheson a rotation

basis. If therearesevenmajor segments(called pathways)in the circle, and one startsfrom

harvestingin pathwaynumber1, thenhe/shewill harvestin pathwaynumber2 the next day,

andaccordinglywill comebackto pathwaynumber1 aftersevendays. An idealsizefor Circle

Bed is 750sq.ft. to 800sq.ft. A circle of radius15 ft is thendrawnwith a stumpat thecentre.

Thelayout is markedwith lime or ash. The15 ft long radiuscanbedivided into segmentsat 1

ft, 1.5 ft, 2 ft, 3.5 ft and5.5 ft (onecandecidethis accordingto preferences)andcirclesareto

be drawnwith eachradius-segment. This way eachpathwayhasa numberof patchesto grow

multiple crops. However,if thereis lessspace,thenthestructurecanbemodifiedaccordingto

theneed& feasibility. Thetargetis to haveatleast14beds(2 patchesperpathway)in place.

Terrace Garden

Thereis a growingawarenessamongtheurbandwellersaboutthedemeritsof urbanliving like

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

Simple vegetableslike beans,various kind of gourds,cucumber,tomatoes,moringa, peas,

brinjal andleafy vegetableslike palaak, methi, coriander,lettuce,mint etccanbeeasilygrown

at availableterraceandbalconyof flats in urbanarea.
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Also fruits like papaya,passionfruit canbe grown. Evenflowers canbe grown for daily use.

the different typesof containerscanbe usedfor grow the different typesof vegetables. This

kind of gardenare the excellentway to reusediscardeditems e.g cementpots, damaged

bowls/watertank/ Buckets/ Tins/ Boxes/ crates/Unusedwater drums/damagedsink, wash

basin,old plasticspotscanbeusedfor growingfruits andvegetables.

Eight Petal Model

A circle is dividedsamesizeeightpetal. hereinsteadof sevensegmentsthereis eightsegment.

Itôsvery easyto outlineeightsegmentsthansevensegments.

Nutrition TechnologyDetails and Model at KVK Demonstration Farm

Thelayout is givenaccordingto spaceavailableat backyardfor Nutritional Gardenat villages.

KVK formed its own 8 petal circle modelat KVK Farm(200 sq. mtr.) in which 25 typesof

vegetablesgrownin 100sq. mtr. areaandNADEP,Vermicompost, Poultry,Goatery, alsosome

medicinal plants.in 100 sq. mtr area. Along with KVK model Gangamamodel and small

horizontalraisedbedsquaremodelwerealsodemonstratedin thevillagesso thataccordingto

size/areaavailability, farm womencould choosethe modelanddevelopednutrition gardenin

their backyards. Thewomenaretrainedfor residuefreeproductionof vegetablesusingorganic

inputssuchasiivamrut, vermicompost, dashparniark etc.

8 Petal model demonstration at KVK farm
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VegetableCrops Calendar

Output of Nutrition Garden in rural families.

ÅThevillagersaresayingthattheyarehappywith nutrition gardendemonstrationandsaidthat

their dietary habitshavebeenchanged. Pre and post hemoglobinestimationof the selected

farm womenrevealedthattheir hemoglobinlevel is increasedby 1 to 2g/dl.

ÅSomewomenin village areselling their vegetablesby makingweekly vegetablekit to the

nearestcitiesearning3000to 4000monthlyextraincome.

ÅAfter seeingthe result of nutrition garden,different Grampanchayatsin JunnarAmbegoan

tehsil startedpromotingnutrition gardenconceptin their villageswith technicalguidanceby

KVK . Villagers are getting diversified vegetablesin their diet; consumptionof vegetables

increased; earningextraincome; savesRs300to 400weeklyasnoneedto buyvegetables.

Sl.

No.

Vegetable

Name
Growing Season SowingMethod

Yielding Period

(Days)

1. Amaranth Roundtheyear Direct 40-50

2. Beans Roundtheyear Direct 60-70

3. Beetroot Aug-Nov Direct 60-70

4. Bitter Gourd Nov-Dec,Dec-Jan,Jun-Jul Transplant/direct 60-70

5. BottleGourd Nov-Dec, Transplant/direct 55-65

6. Brinjal Jun-Jul,Dec-Jan, Transplant 70-80

7. Broccoli Aug-Sept Transplant 55-60

8. Cabbage Jun-Jul,Oct-Nov Transplant 75-80

9. Capsicum May-Jun,Oct-Nov Transplant 50-60

10. Carrot Aug-Nov Direct 60-70

11. Chilli June-July,Oct.ïNov. Jan-Feb Transplant 50-60

12. Cucumber Jun-Jul,Sept-Oct,Dec-Jan Transplant 35-45

13. Cauliflower Jun-Jul,Aug-Sept Transplant 60-65

14. Dolichos Roundtheyear Direct 60-70

14.. Lettuce Oct-Dec Direct/Transplant 60-70

15. Melon Jan-Feb,Mar-Jun,Oct-Dec Transplant 45-50

16. Okra May-Jun,Oct-Dec Direct 50-55

17. Onion Mar-Apr, May-Jun,Sept-Oct Transplant 100-120

18. Peas Sept-Oct-Nov Direct 50-60

19. Pumpkin Jun-Jul,Dec-Jan Transplant 90-100

20. Radish Sept-Oct-Nov Direct 35-45

21. Ridgegourd Jun-Jul Transplan/direct 65-70

21. Spinach Sept-Oct-Nov Direct 40-50

22. Tomato June-July,Oct- Nov, Feb-Mar Transplant 65-70

23. Turnip Oct-Nov Direct 50-55

24. SweetPotato StemCutting 75-80

25.
Fenugreek

leaves
Roundtheyear Direct

35-45

26.
Coariunder

leaves
Roundtheyear Direct

35-45

27. Shepu Roundtheyear Direct 35-45

28. Snakegourd January,jully Direct 85-90

29. IV gourd Roundtheyear StemCutting 75-80

30. Frenchbeans June- Jully Direct 35-45
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Impact of Nutrition Garden

Due to nutrition gardenas variety numbersof vegetablessuch as leafy vegetables,fruit

vegetables,root and tubers,fruits are grown in everyseasonand the families startedgetting

fruit and vegetablesthroughoutyear. Averageper capitaavailability of vegetablesincreased

from 173 gm/dayto 280 gm/dayafter initiating nutrition gardenconceptin selectedfamilies.

Theaveragepercapitaconsumptionof vegetablesis increasedby 100.
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Introduction

In low-incomeurbanneighborhoods,a significantpublic healthchallengeexistsin theform of

the dual burdenof malnutrition. This issueencompassesboth micronutrientdeficienciesand

the rising prevalenceof diet-relatednon-communicablediseases,largely fueled by limited

accessto affordable, fresh, and nutritious food. Theseareasare often classified as "food

deserts,"whereresidentsfacegeographicandeconomicbarriersto accessingsupermarketsand

other sourcesof healthy food (Heidkampet al., 2021). The pervasivescarcityof nutritious

optionsleadsto a relianceon conveniencestoresandfast-food restaurants,contributingto poor

dietary quality and disproportionatelyhigh rates of obesity, diabetes,and cardiovascular

disease. Beyondphysicalhealth,this environmentcanalsoexacerbatefood insecurityandits

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,community-led strategyfor enhancingfood security

andimprovingpublic health. By transformingunderutilizedurbanspacesinto 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

cohesion,andcansignificantly reducestressandanxiety(Humeet al., 2022). Furthermore,a

robustbody of researchconfirmsthat participantsin communitygardeningprojectsconsume

more fruits and vegetables,leading to improved dietary habits and better nutritional status

(Lovell et al., 2014).

Low-income urban neighborhoodsface a dual burden of malnutrition, with persistent

micronutrientdeficienciescoexistingalongsiderising ratesof obesity and diet-relatednon-

communicablediseases. Thesecommunities,often situatedin ñfooddeserts,òhave limited

accessto affordable,fresh,and nutritious foods, relying heavily on processed,calorie-dense

options that exacerbatepoor health outcomes. Nutrition-sensitiveurban gardeningoffers a

promising, community-driven approachto addressthese challengesby integrating food

productionwith nutrition education,communityempowerment,andsustainablepractices. This

chapterexaminesthe role of nutrition-sensitiveurbangardeningin transformingunderutilized

urbanspacesinto hubsof food security,dietaryimprovement,andsocialcohesion. It outlines

the unique vulnerabilities of low-income neighborhoods, explores the food desert

phenomenon,and highlights how gardeningcan simultaneouslyincreaseaccessto nutrient-

densefoods and foster physical, psychological,and social well-being. The core principles

discussedinclude prioritization of nutrient-rich crops,integrationof nutrition educationand

skill-building, promotion of community ownership, and strategies for economic and

environmentalsustainability.

Nutrition -Sensitive Urban Gardening for Low-Income 

Neighborhoods

DeepshikhaThakur and Neha

Amity Institute of Organic Agriculture, Amity University, Noida (U.P)-201303

Chapter
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Practicalconsiderationsfor implementationðsuchassiteselection,resourcemobilization,and

monitoring outcomesðare explored alongside best practices for overcoming common

challengeslike land tenureinsecurityandclimatevariability. The chapterfurther emphasizes

the importanceof policy supportandscalablemodelsthat embedurbangardeninginto public

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

gardeningemergesasa holistic strategythat not only addresseshungerandmalnutrition but

alsostrengthenscommunityresilience,advanceshealthequity, andcontributesto sustainable

urbandevelopment.

This approachmovesbeyondsimplefood productionto activelyimprovedietarydiversityand

health outcomesby intentionally integratingagricultural practiceswith nutrition education,

skill-building, and communityempowerment. A nutrition-sensitivestrategyensuresthat the

interventionnot only increasesfood availability but alsoaddressestheknowledge,behavioral,

and social aspectsof a healthydiet, from cultivation to consumption(Iacovouet al., 2013).

This holistic perspectiveis critical for creatingsustainableandimpactful changein vulnerable

urbancommunities.

2. The Urban Context: Food Desertsand SocialDeterminants of Health

Thepublic healthchallengesfacinglow-incomecommunitiesaredeeplyrootedin thephysical

andsocialenvironmentsin which peoplelive, work, andgrow. Theseenvironmentsareshaped

by a complex web of factors that are often referredto as the social determinantsof health

(SDOH). They arethe conditionsthat affect a wide rangeof health,functioning,andquality-

of-life outcomesand risks. In urban settings,thesedeterminantsmanifest in distinct ways,

directly influencingeverythingfrom accessto freshair andsafespacesto 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

characteristicsthat can impact communitywell-being. Theseareasareoften 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 unemployment,lower-wagejobs, and less

accessto quality educationaland health resources. Thesefactors contribute to a cycle of

disadvantagesthatmakesit difficult to afford healthylifestyles,evenfor thosewho areaware

of the benefits. The lack of safe,accessibleplacesto engagein 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

disadvantagesis the "food desert"phenomenon. A food desertis an areawhereresidentshave

limited accessto affordableand nutritious food, with this accessbeing constrainedby both

geographic and economic barriers (Sisk et al., 2023). In these neighborhoods,large

supermarketsand grocerystoresare often distant,while the immediatefood environmentis

saturatedwith fast-food restaurantsandsmallconveniencestores.
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Theseoutlets typically offer processed,high-calorie, and nutrient-poor foods that are more

readily availableand often perceivedas more affordable,creatinga powerful incentive for

residentsto makeunhealthydietarychoices. The consequencesof living in a food desertare

profound. Studieshave linked food desertsto higher ratesof obesity,Type 2 diabetes,and

cardiovasculardiseaseamongresidents. The relianceon poor-quality food can also lead to

widespreadmicronutrientdeficiencies,which areparticularlydetrimentalto childrenandother

vulnerablepopulations. In essence,the food desertis a physical representationof the health

inequitiesthat stemfrom the socialdeterminantsof health,whereaccessto a basicnecessity

like foodbecomesa majorbarrierto well-being.

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

powerful andmulti-facetedsolution. Urbangardeninginitiatives,suchascommunitygardens,

schoolgardens,androoftop farms,candirectly addressthe root causesof food insecurityand

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

vegetables,thesegardensbypassthe limitations of the conventionalfood systemanddirectly

increasethe availability of nutritiousfood for residents. The food producedis not only fresher

but alsooftenmorediverseandculturally relevantthanwhatis availablein nearbystores.

Beyond the harvest, these initiatives offer a vital community spacethat promotessocial

cohesion and provides a platform for education and skill-building. Gardening activities

encouragephysicalactivity, helpingcombatsedentarylifestylesandassociatedhealthrisks. As

sharedspaces,gardensfoster relationshipsamongneighbors,build a senseof community

ownership,andprovidea hub for informal social support. By empoweringresidentsto grow

their own food,urbangardeningaddressesnot just thelack of food,but alsothelack of agency

andconnectionthatoftenaccompanieslife in a fooddesert.

3. Core Principles of Nutrition -SensitiveUrban Gardening

Nutrition-sensitiveurbangardeningis mosteffectivewhenit extendsbeyondfood production

andintegratesprinciplesthat directly enhancedietaryquality, 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 addressmicronutrientdeficienciesandimprovedietarydiversity.

Ratherthanfocusingsolelyon yield or caloricoutput,thesegardensemphasizenutrient-dense

fruits andvegetablesthatprovideessentialvitamins,minerals,andphytochemicals. Cropssuch

as leafy greens(Spinach,Kale, Amaranth)are rich in iron, calcium, and vitamin K, while

tomatoes,carrots,and sweetpotatoesprovide high levels of vitamin A andantioxidantslike

beta-carotene. Citrus fruits, peppers,and guava are excellent sourcesof vitamin C. Many

nutrient-densecropscan thrive in small plots, containers,andvertical gardens. Fast-growing

vegetableslike radishesandleafy greenscanprovidefrequentharvests,while legumessuchas

beanscontributebothproteinandsoil fertility throughnitrogenfixation.
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By intentionally selectingsuchcrops,urbangardenscan makea meaningfulcontributionto

reducinghiddenhungerandimprovingoverallhealthoutcomesin low-incomecommunities.

3.2 Education and Skill -Building: Nutrition-sensitivegardeninggoesbeyondfoodproduction

by equippingresidentswith theknowledgeandskills necessaryto fully benefitfrom whatthey

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

gardening,hydroponics,soil enrichment,composting,pest control, and seedsavingenables

efficient useof limited urbanspacesand fostersself-reliance. Equally important is nutrition

educationthathelpsresidentsunderstandthevalueof differentcrops,planbalancedmeals,and

adoptcookingmethodsthat retainnutrients,suchassteaminginsteadof frying. Additionally,

teachingsimple food preservationtechniqueslike drying, pickling, and propercold storage

extendsthe shelf life of produce,reduceswaste, and enhancesfood security by making

nutritiousfood availableevenaftertheharvestseasonends.

3.3 Community Ownership and Empowerment: Sustainableurban gardeningthrives on

strongcommunityparticipationand collective responsibility,with nutrition-sensitivegardens

achievingthe greatestimpactwhenresidentsareactively involved asstakeholdersratherthan

passiverecipientsof top-down interventions. Participatoryplanningthat includescommunity

input in selectingsites,choosingcrops,andmanaginggardensensuresthatprojectsalign with

local preferences,cultural food traditions,and nutritional needs. Sharedgardenspacesalso

build social capital by fosteringcollaboration,trust, and mutual support,which strengthens

socialbondsandencourageslong-term careof the garden. Moreover,whenresidentsmanage

their own food production,they gain a senseof empowermentthat transformsthem from

consumersinto producersand decision-makers,with positive ripple effects on individual

health,self-confidence,andoverallcommunityresilience.

3.4 Economic Viability and Sustainability: For urbangardeningto endure,it must balance

economicviability with environmentalsustainabilitythroughcost-effectivepractices,income

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

composting organic waste, harvesting rainwater, and repurposing containers minimizes

dependenceon externalinputswhile promotingecologicalresponsibility. Generatingincome

from surplus producevia local markets,CSA schemes,or barter networks reinforcesthe

economicvalueof nutritious food andsupportsgardenmaintenance. To ensuresustainability

beyondinitial funding,embeddinggardeningprojectswithin schools,housingcomplexes,and

communityorganizationsfostersongoingengagementandresourcesharing,while partnerships

with local governmentsand NGOs provide additional support and strengthenlong-term

resilience.

4. Implementation and BestPractices:

The successfulestablishmentof nutrition-sensitive urban gardens in low-income urban

neighborhoodsrequires careful planning, strategic site selection, coordinated resource

management,andproactivesolutionsto both immediateand long-term challenges. Choosing

the right location is critical, with attention to soil quality, contaminationrisks, drainage,

sunlightexposure,andwateravailability, especiallyin post-industrialareaswhereraisedbeds

or containersmay be saferalternatives. Gardendesignshouldoptimize limited spaceusing

vertical systemsand modular layouts while ensuringaccessibilityand creating communal

spaces. Resourcemobilization involves securingland, tools, seeds,compost,and irrigation

through partnershipswith local governments,NGOs, or universities,supportedby diverse

fundingsourceslike grants,healthprograms,andCSAmodels.
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Communityengagementthrough volunteermobilization and training fostersownershipand

sustainability. However, challengessuch as land tenure insecurity, volunteer turnover, pest

management,andclimatevariability requiretailoredresponseslike long-termleases,inclusive

leadership,integratedpestmanagement,and climate-resilient practices. Ongoingmonitoring

and evaluation are essential to measurenutritional outcomes (e.g., increasedproduce

consumptionand improvedfood security),social impacts(e.g., participationand community

cohesion),andenvironmentalor economicbenefits(e.g., reducedwasteandcostsavings). This

data-drivenapproachsupportscontinuousimprovement,fundingacquisition,andreplicationof

successfulmodelsacrossothercommunities.

5. Policy and Scalability

Thelong-termsuccessof nutrition-sensitiveurbangardeningdependson robustpolicy support,

integration into public health frameworks,and effective strategiesfor scaling up. Local

governmentsplay a pivotal role by enactingland-useordinancesthat repurposevacantlots,

rooftops,andunderutilizedspacesfor gardens,while offering tax incentives,watersubsidies,

and small grantsto encourageparticipation. Embeddinggardensinto schools,hospitals,and

housingdevelopmentsfurther legitimizestheir placein urbaninfrastructureandprotectsthem

from neglect. Framing urban gardening as a public health intervention strengthensits

relevance,enablingalignmentwith nutrition, diabetes,andobesitypreventionprograms,while

partnershipsamonghealthdepartments,agriculturalservices,andNGOshelpsecureresources

and institutional backing. Demonstratedhealth benefits, such as improved diet and food

security, bolster support for these initiatives. To scale effectively, cities must replicate

successfulmodelsthrough training, toolkits, and mentorship,while integratinggardensinto

resilienceandclimatestrategies,therebyforming interconnectednetworksthat enhancefood

security,shareresources,andinfluencepolicy for a moresustainableurbanfood system.

Conclusion

Nutrition-sensitiveurbangardeningrepresentsa powerful,holistic solutionto the dual burden

of malnutritionandthehealthinequitiesfacedby low-incomeneighborhoods. By emphasizing

nutrient-rich crops, nutrition education,community empowerment,and sustainability,these

initiativesnot only increasefood availabilitybut alsoimprovedietaryquality,strengthensocial

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

cultivation, urban gardensfunction as engines of transformationthat restore agency to

marginalizedcommunitiesand create new opportunitiesfor resilience and equity. When

supportedby local governments,integratedinto public health initiatives, and scaledacross

networks,theyhavethe capacityto reshapefood systemsandfoster long-term improvements

in urbanhealth. To realizethis transformativepotential,continuedinvestment,research,and

policy supportareessential. By cultivatinggardens,wealsocultivatehealthierpeople,stronger

communities,andmorejust andresilientcities.
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Introduction

Historically flowershavebeenassociatedwith humancivilization andin Indiancultureflowers

havesignificantimportance. In Indian tradition flowersarebeingusedin very occasionof life

from birth to death. Initially flowerscultivationwasrestrictedaroundreligiousplacesandused

for religious and householdpurpose. The commercial cultivated started with increasing

demandfor flowers in variousoccasionslike festivals,weddings,birthdays,corporateparties

and meetings,decorations,etc. The floriculture has beenemergedas emergingsectorwith

highestreturnsperunit areaandalsois highvaluelow volumecommodity. Dueto whichmany

farmersareinvolved in cultivation of highly remunerativeflower crops. The resultof that the

areaundercultivationis constantlyincreasing,presentlyflowersarebeingcultivatedon areaof

285,000hectaresproducing2.28 million tonnesof looseflowersand0.95 million tonnesof cut

flowers (NHB 2023-24). The leading statesproducingflowers are Tamil Nadu, Karnataka,

Maharashtra,HimachalPradesh,Utter Pradesh,Uttarakhand, MadhyaPradesh,West Bengal,

etc. The major flowers cultivatedareRose,marigold,gerbera,aster,chrysanthemum,orchids,

lilium, hydrangea,lisianthus, tulips, gladiolus,annualchrysanthemum,tuberose,jasmine,cut

greens,bulbous flowers, seasonalannuals,etc. The major flower importing countriesare

U.S.A, Netherland,United Arab Emirates,U.K and Canada,Japan,etc. and total export of

floriculture wasUSD86.63Million in 2023-24. (www.apeda.gov.in).

Flowers are highly perishablecommodity therefore cultivation is restricted to few ideal

locations suitable for cultivation and mostly around the nearbymarkets. The activities of

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

agriculturearoundurbanandperi-urbanareais shrinkingandowing to increasedcostof land

due to rapid urbanization. With decreasingarea under cultivation around most of urban

conglomeratesthefloriculture is pavingwaydueto its variousadvantageslike shorterdistance

of market, high returns per unit area, skilled manpower, increaseddemandfor various

floricultural components,etc. Despitetheincreasingfloriculture possessvariousopportunities

andchallengesin urbanandperi-urbanarea.

Opportunities of Floriculture in Urban and Peri-Urban Areas

Theurbanandper-urbanareasarehighly activeareain termsof variousfloricultural activities.

Presentlylot of cultivation of flowers crops,nurserybusiness,trading, online marketingof

flowers and plants,dry flowers, pot pourriesetc. are flourishing in thesearea. Someof the

possibleopportunitiesaregivenin following section:

Loose Flower Cultivation : festivals and seasonstargetedcultivation of loose flowers are

possiblein urbanandperi-urbanarea. Basedon thelocationanddemandof areavariousflower
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crops can be cultivated in thesesarea such as marigold, chrysanthemum,aster, annual

chrysanthemum,jasmine,crossandra, balsam,tuberose,michelia, hibiscus,rose,nerium, etc.

Theselooseflowers possesshigh potential to grown in theseareasbecauseof high demand

duringvariousfestivalsandcelebrations.

Cut Flowers Cultivation : cut flowersfetchespremierprice in themarket. Variouscut flowers

like rose,gerbera,carnation,orchids,lilium, hydrangeas,lisianthus, etc. canbe grown under

protectedconditions. Thesecut flowersgive highestreturnsperunit areaandcanbecultivated

undersoils conditionson barrenareaaswell. Whereassomeof the cut flowers like tuberose,

gladiolus, sunflowers,rose, etc. can be grown under open field conditions. Theseflowers

providegoodopportunityto grow in urbanandperi-urbanareas. Marketsare locatednearby

andflowerscanbetransportedin shortesttime to get thebetterprice.

Cold Chain Management and Transportation : the flowers are highly perishablewhich

create opportunitiesin developing cold chain managementsystem. Flowers need special

packagingandcareduringhandlingafterharvesting. Thevaselife of flowerscanbe improved

and post-harvest lossescan be reducedwith small packaginginterventions. The value of

flowers dependson transportationof flowers in time. With changedscenarioof online

marketing,transportationhasbecomeimportantandalsocreatedlot of opportunitiesto youth

and young farmersin aroundcities. During glut situationor when marketratesare plunged

during that time flowers canbe storedfor shortperiodtime in cold storageto avoid the price

crash. Thesefacilities canbeestablishednearmarketor in peri-urbanarea. This will ensurethe

betterreturnsto farmersandalsoemploymentgenerationaswell.

Ornamental Nursery: ornamentalnurserybusinessis flourishing around the major urban

conglomerates. With increasingurbanizationand shrinking greenspacesin the vicinity the

demandfor greenplantsis increasingin themajorcities. Recenttimesmostof themajorcities

in India has seenthe significant growth and with urge for better life most of people are

migratingto urbanareas. Theresultof that lot of concretizationhashappenedin thecitiesand

peopleareliving in high riseapartments. With shrininggreenspacesaroundandincreasing
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high rise apartmentsthe demand for plants in urban and peri-urban area is constantly

increasing. Ornamentalnurserieshavemushroomedaroundperipheriesof mostof citieswhich

catersneedof urbanconsumers.

Urban Landscaping: with increasing urbanization the demand for aestheticshas also

increased. Peopleare investing more on creating beautiful ambiencearound homesor in

communityspacesor in gatedcommunities. Thereforethedemandfor landscapesectoris also

increasing. The trained and experiencedmanpoweris in huge demandin this sector. The

material required for landscapinglike various types of stones, sand, garden material,

sculptures,pebbles,etc. canbesuppliedto variousstakeholders.

Value Addition and Processing: flowers arehighly perishablethereforepossessa very high

risk of spoilage. Various flower basedproductshavemadeway in the food chainandhaving

very high nutritional benefits. Flowers are rich in anthocyanin,antioxidants,flavonoids,

carotenoids,etc. which are having varioushealthbenefits. Various productslike floral teas,

confectioneries,sweets,natural colours, refreshingdrinks, candies,etc.are being prepared

from different typesof flowers. Due to nearestmarket aroundperi-urbanareas,it provides

goodopportunitiesto developprocessedproducts.

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 entrepreneurs. Different flowers andplant parts

are usedfor making dry flowers. Various flower like Dahlias,marigold, jute flowers, wood

roses,wild lilies, helichrysum, lotus pods, Dahlias (Dahlia hortensis), poppy seed heads

(Papavere somniferum), roses, Delphinium, larkspur (Consolida ambigua), lavender

(Lavandula augustifolia), African marigold (Tagetes erecta), strawflower (Helichrysum

bracteatum), cornflower (Centaureacyanus), statice (Limonium sinuatum), globe amaranth

(Gomphrenaglobosa), etc. arebeingusedfor makingvariousdry flowers.

Pot Pourri : with changinglifestyle thedemandfor variousproductsusedin hotelsandliving

roomsis also increasing. Pot pourri is one of the suchproductare gainingpopularity in the

marketfor keepingin living rooms,hotels,tables,receptions,etc. Pot pourri is a mixture of

dried,sweet-scentedplantpartsincludingflowers, leaves,seeds,stemsandroots. Thebasisof

a pot pourri is thearomaticoils foundwithin the plant. A significantcomponentof dry flower

exportcomprisesof pot pourries. Thesetypesof productscanbe preparedin urbanandper-

urbanareas.

Plant Rental Services: the demandfor plantsfor keepingin homesandoffices is constantly

increasing. The potted plants are kept in various placeswhich need to be replacedafter

sometime. This hascreatednewopportunitiesparticularlyin urbanandperi-urbanareaswhere

plantscanbemaintainedandsuppliedbasedon theneedof customer.

Inputs Supply: variousinputslike cocopeat, soil, fertilizers,pesticides,etc. requiredfor plants

maintenance,gardendevelopment,nurseries,householdconsumersandoffices which needto

supplyconstantly. This hascreatedanopportunityto starttheinput supplyservices.
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With small backend facility for storage and packaging the input supply can be good

opportunityin aroundmajorcities.

Online Supply of Plants: due to digital revolution various online platforms have started

supplyservicesof offering plantsandinputson onlineplatforms. Theseplatformshavecreated

good opportunityto provide the plantsbasedon the consumersdemand. The plantscan be

preparedandshippedto consumersto variouslocations. Thenurserygrowerslocatedin urban

andperi-urbanareacansupplytheonlineplants.

Challengesof Floriculture in Urban and Peri-Urban Area: Theurbanandperi-urbanareais

mosteconomicallyactivezone. Themajoreconomicandindustrialactivitiesarehappeningin

the vicinity of the major urban conglomerate. Due to which agricultural activities are

hamperedand land under cultivation is constantlyunder threat. Industrializationand rapid

urbanizationhasaffectedthe areaandnow facing severeproblemslike pollution, haphazard

development,shrinkingland for agriculture,waterpollution, etc. Thoughfloriculture is oneof

theviableoptionsin suchareasbut it alsogetsaffecteddueto variousfactors.

Market Facility : the mostof the major marketsarelocatedin urbanarea. But the marketing

facilities areverypoor. Thelack infrastructurein marketplacesis themajorchallengefacedby

farmers,tradersandevenby consumers. Theaccessto marketis anotherchallenge,small area

without anyparkingandmodernfacility dueto which all thestakeholdersgetaffected. During

festivalsandpeakmarketperiodenteringin mostof flower marketis biggestchallenge. Most

of marketsarewithout anybasicfacilities andlack cold storages. With glut like situationmost

of the time flowers arethrown on roadswhich createproblemsfor municipalcorporationsto

dispose. Insteadof throwing high value flowers thesecan be usedfor making value added

products.

Transportation : the costof transportationis constantlyincreasingdueto increasedvehicular

movementand congestionsin most of urban area. The perishablecommodity like flowers

needsto be deliveredin time. But day-by-day city areais increasinganddistancefrom main

marketis alsoincreasingwhich causesdifficulties in reachingin time to variousstakeholders

includingconsumersof different locations.

Cost of Production: with shrinking land and increasedinput cost the flower productionis

comingcostly in peri-urbanareas. Whereasthe returnsaremoreoverstable. This hascreated

greaterchallengefor sustainablefloricultural activities.

Trained Manpower: thoughskilled manpowerandeducatedyouththeavailablein peri-urban

areasthecostof laboursis veryhigh. This createsdifficulties in gettinglaboursduringfestivals

andpeakmarketinghours.
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Introduction

The ancientwisdom of prana, the vital life-force energythat permeatesall existenceoffers

profoundinsightsinto the relationshipbetweenhumanwell-being and agriculturalpractices.

Prana, derived from the Sanskrit words 'pra' (before) and 'ana' (breath), representsthe

fundamentalenergythat sustainsnot only humanlife but theentirewebof existence,from the

microscopicsoil organismsto the toweringtreesthat graceour landscapes(Feuerstein,2001).

This universal life-force flows through the five essentialelementsearth (soil), water, fire

(sunlight),air, andspacecreatingthefoundationuponwhich all agriculturalendeavorsrest.

Farmersand agricultural communitiesstandas the natural custodiansof this pranic energy,

working intimately with theseelementalforces in their daily practice. They are the silent

guardianswho understand,often intuitively, the rhythmsof natureand the delicatebalance

requiredto nurturelife from seedto harvest. Their handstouchthesoil, their eyesobservethe

sky, and their heartsbeat in harmonywith the seasonalcycles that govern all 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 fulfillment and purpose(spirit) (Seligman,2011;

Sharma & Kumar, 2019). This holistic approach finds its most natural expressionin

agriculturallife, wherefarmersengageall four dimensionssimultaneouslyin their daily work,

creatinga living laboratoryfor pranicliving andauthentichappiness.

This chapterexploreshow agriculturalpractices,whenunderstoodthroughthe lensof pranic

awarenessandthe holistic happinessframework,revealfarming not merelyasan occupation

but asa profoundspiritualpracticethatnurturescompletehumanflourishing.

Section1: Body & Pranic Living in Agriculture

Food asPrana: Nourishing PhysicalWell-being

The relationshipbetweenfresh,locally grown food andphysicalhealthrepresentsoneof the

mostdirect manifestationsof pranicenergyin agriculturallife. Whenfarmerscultivatecrops

with attention to natural cycles and minimal chemical intervention, they createfood that

carriesmaximum pranalife-force energythat directly translatesinto vitality and health for

thosewho consumeit (Chopra,2001). Researchconsistentlydemonstratesthat fresh,seasonal

producecontainshigher levels of essentialnutrients,antioxidants,and bioactivecompounds

comparedto processedor long-storedalternatives(Benbrooket al., 2013).
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For farming communities,this translatesinto diets naturally rich in vitamins, minerals,and

phytonutrientsthat supportoptimal physical functioning. The practiceof eating seasonally

consumingsummervegetablesin summerandroot vegetablesin winter alignsthehumanbody

with naturalrhythms,supportingmetabolicbalanceandimmunefunction.

The conceptof 'food as medicine'takeson specialsignificancein agricultural communities

wheremedicinalherbsandplantsareoftengrownalongsidefood crops. Turmeric,ginger,holy

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

therapeuticagents,creatinga naturalpharmacywithin thefarm ecosystem(Lad, 2006).

PhysicalLabor asNatural Exercise

The physicaldemandsof farming provide a form of exercisethat modernfitnessprograms

attemptto replicatein artificial environments. The varied movementsinvolved in planting,

weeding,harvesting,andtendingto livestockengagemultiple musclegroupswhile connecting

thebodyto meaningfulwork (Prettyet al., 2005). This naturalfitnessregimeincludes:

Functional Strength Training : Lifting bagsof grain,carryingwater,andhandlingfarm tools

develop practical strength that servesdaily life beyond the farm. Unlike repetitive gym

exercises,farm work engagesthebodyin complex,multi-joint movementsthatbuild resilience

andcoordination.

Cardiovascular Health: Walking acrossfields,chasinglivestock,andthesustainedactivity of

farm work provide excellentcardiovascularexercise. Studiesshow that farmersoften have

better cardiovascularhealthprofiles comparedto sedentaryurbanpopulations(Torén et al.,

2014).

Balance and Proprioception: Working on uneventerrain, climbing trees,and navigating

through crops developssuperior balanceand spatial awareness. Theseskills contribute to

injury preventionandmaintainmobility well into advancedage.

Circadian Rhythm Alignment: Risingwith the sunandendingwork at dusknaturallyaligns

farmers'sleep-wakecycleswith naturallight patterns,supportinghormonalbalanceandsleep

quality (Zeitzeret al., 2000).

Section2: Mind & Pranic Awarenessin Farming

Farming asMindfulness Practice

Agriculture inherentlycultivatesmindfulnessthe practiceof present-momentawarenessthat

forms thefoundationof mentalwell-being. Farmersmustremainconstantlyattentiveto subtle

changesin weatherpatterns,soil moisture,plant growth stages,and animal behavior. This

naturalmindfulnesspracticeoffersseveralmentalhealthbenefits:

Patienceand DelayedGratification : The farming cycle teachespatiencein its purestform.

From planting to harvest,farmerslearn to trust in naturalprocesseswhile taking appropriate

actionat eachstage. This cultivation of patiencetransfersto otherlife areas,reducinganxiety

andimprovingemotionalregulation(Kabat-Zinn, 2003).
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Weather Acceptance: Perhapsno other professionrequiressuch intimate relationshipwith

weatherpatterns. Farmersdevelopwhat psychologistscall "acceptance"ðthe ability to work

with conditionsastheyareratherthanaswe wish themto be. This mentalflexibility servesasa

powerfulantidoteto stressandanxietydisorders.

Integrating Mental ResiliencePractices

The Centre for Scienceof Happinessrecommendsmental resilienceprogramsadaptedfor

agriculturalcommunities,recognizingthe uniquestressorsthey face: weatherunpredictability,

marketvolatility, andthephysicaldemandsof farm work (Kumar& Sharma,2018).

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 levelsandpromotingmentalclarity

(Weil, 2011).

Meditation in Motion: Many farm activitiesðrhythmic hoeing, repetitive planting, gentle

weedingcan becomemoving meditationswhen approachedwith consciousawareness. This

integrationeliminatesthe needfor separatemeditationtime while enhancingthe therapeutic

valueof farm work.

Worry Windows: Giventheuncertaintiesinherentin farming,structuredworry time dedicating

15 minutes daily to consider potential problems and solutions prevents rumination from

consumingentiredayswhile ensuringthatlegitimateconcernsreceiveattention(Leahy,2005).

Knowledge Integration: Combining traditional farming wisdom with modern agricultural

science while incorporating pranic awarenesscreatesa comprehensiveapproachto farm

management. Farmersreport increasedconfidenceand reducedanxiety when they understand

boththescientific rationaleandenergeticprinciplesbehindtheir practices.

Section3: Emotions,Community & Happinessin Agriculture

Farms asCommunity BelongingSpaces

Agricultural communitiesrepresentsome of humanity's most enduring examplesof social

cooperationandmutualsupport. Theemotionalwell-beingthatemergesfrom theseconnections

directly contributesto happinessand life satisfactionin ways that modernurbancommunities

oftenstruggleto replicate.

Harvest Celebrations: Traditional harvestfestivalsservemultiple emotionalfunctionsðthey

provide opportunitiesfor gratitudeexpression,communitybonding,and collective joy. These

celebrationsmark the completionof agricultural cycleswhile strengtheningsocial bondsthat

supportindividualsthroughchallengingtimes(Putnam,2000).

Cooperative Labor: Barn raising, collective harvests,and shared equipment use create

experiencesof meaningful cooperation. Research in positive psychology confirms that

collaborativework toward sharedgoals generateshigher levels of happinessthan individual

achievement(Haidt, 2006).
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Intergenerational Knowledge Sharing: Farming communities naturally facilitate

relationshipsbetweenelderlyandyoungpeople,with knowledgeandwisdomflowing in both

directions. Older farmers sharetraditional techniquesand weatherwisdom while younger

communitymemberscontributeenergyandmoderninnovations.

Reciprocal Support Networks: Rural communitiesoften maintaininformal supportsystems

where neighborsassistduring illness, equipmentbreakdown,or family emergencies. These

networksprovideemotionalsecuritythatcontributessignificantly to overallwell-being.

Gratitude Practicesin Agricultural Life

Farmingnaturallycultivatesgratitudeappreciationfor rain, fertile soil, successfulharvests,and

the cooperationof weatherpatterns. This gratitudeextendsbeyondmerepositive thinking to

becomea fundamentalworldview thatenhancesemotionalresilienceandlife satisfaction.

Daily Gratitude Rituals: Many farmersdeveloppersonalor family rituals of thanksgiving

morningappreciationfor favorableweather,eveningreflectionon theday'sgrowthobservedin

crops, seasonalceremoniesacknowledgingsuccessfulharvests. Thesepracticesalign with

researchshowing that regular gratitude expressionimproves mood, sleep quality, and

relationshipsatisfaction(Emmons& McCullough,2003).

Land Acknowledgment: Recognizingsoil asa living ecosystemratherthanmeredirt creates

emotional connectionwith the earth. Farmerswho understandsoil biology often develop

genuineaffection for their land, viewing themselvesas partnersin the life-creationprocess

ratherthanownersof inert property.

Seed Blessing: The ancient practice of acknowledgingseedsas carriers of life potential

transformsplantingfrom routinework into sacredactivity. This perspectiveshift enhancesthe

emotionalsignificanceof farmingwork anddeepensthefarmer'ssenseof purpose.

Weather AcceptancePractices: Insteadof constantlycomplainingaboutunfavorableweather,

gratitudepracticeshelp farmers find appreciationeven in challengingconditions rain that

delaysharvestmayimprovesoil moisture,cold snapsthatdamagesomecropsmaycontrolpest

populations,droughtthatstressesplantsmayconcentrateflavorsandnutrients.

Section4: Spiritual Happiness& Pranic Energy in Soil and Seeds

SeedsasCarriers of Prana

From a pranic perspective,seedsrepresentconcentratedlife-force energyin its most potent

form. Eachseedcontainsnot only the geneticblueprint for a matureplant but also the vital

energyrequiredto transformearth,water,andsunlight into living tissue. This understanding

transformsthe actof plantingfrom a mechanicalprocessinto a spiritual practiceof enormous

significance.

SeedSelectionasSacredChoice: Whenfarmerschooseseedswhethersavingseedsfrom the

previousseason'sbestplantsor selectingvarietiessuitedto local conditionstheyparticipatein

theancientdanceof co-evolutionbetweenhumansandplants. This selectionprocessbecomes

a meditationon life's continuityandthefarmer'srole asa guardianof geneticdiversity.
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Planting as Prayer: The physicalact of placingseedsin preparedsoil canbecomea form of

prayeror meditationwhen approachedwith consciousawareness. Many traditional cultures

maintain seed blessing ceremoniesthat acknowledgethe mystery of life emerging from

apparentdormancy. Modern farmerscan adaptthesepractices,using the repetitivenatureof

planting as an opportunity for mantra recitation, breath awareness,or simple gratitude

expression.

Germination as Miracle Recognition: The emergenceof greenshootsfrom plantedseeds

representsoneof nature'smostprofoundmysteries. Farmerswho maintainawarenessof this

miracle life emergingfrom what appearsto be lifelessmatterdevelopa senseof wonderthat

enrichestheir daily work andconnectsthemto thesacreddimensionof existence.

Soil asthe SacredWomb of Life

Healthy soil teems with billions of microorganisms,creating a complex ecosystemthat

transformsorganicmatterinto nutrientsavailableto plants. From a spiritual perspective,soil

representsthedivine feminineprinciplethenurturingwombthatreceivesseedsandtransforms

theminto manifestlife.

Soil Health as Spiritual Practice: Composting,cover cropping, and other soil-building

activities becomeactsof devotionto the earthwhenunderstoodas serviceto the life-giving

force of nature. Farmerswho view their soil stewardshipas spiritual practiceoften report

deepersatisfactionwith their work andstrongerconnectionto their land.

Earthworm Appreciation: The humbleearthwormtransformsdecomposingorganicmatter

into rich humuswhile aeratingsoil throughits tunnelingactivity. CharlesDarwin spentyears

studyingearthwormsandconcludedthat few creatureshaveplayedsuchan importantrole in

world history(Darwin,1881). Farmerswhodevelopappreciationfor earthwormsandothersoil

organismsexperiencetheir land as a living community rather than inert matter to be

manipulated.

Integrating Spiritual Practicesin Farm Life

The Centrefor Scienceof Happinessrecommendsspiritual practicesadaptedfor agricultural

settings,recognizingthat farmersoften havelimited time for separatemeditationor spiritual

activitiesbutunlimitedopportunitiesfor integratingawarenesspracticesinto daily work.

Morning Land Connection: Beginning each farm day with a few minutes of conscious

connectionto the land feeling feet on earth,breathingmorningair, observingsky conditions

establishesspiritualawarenessthatcanbemaintainedthroughoutwork activities.

Pranic Breathing During Repetitive Tasks: Rhythmic farm activities like hoeing,weeding,

or milking provide naturalopportunitiesfor coordinatedbreathingpractices. Inhaling during

the pull strokeof a hoe and exhalingduring the pushstrokecreatesmeditativestateswhile

accomplishingnecessarywork.

Mantra Integration : Traditional mantrasor personalaffirmations can be repeatedduring

solitary farm activities. Sanskritmantraslike "Om Gam GanapatayeNamaha" (honoringthe

removerof obstacles)or simple English affirmationslike "I am grateful for this abundance"

cantransformroutinework into spiritualpractice.

Evening Gratitude Review: Endingeachfarm day with reflectionon the day'sgifts growth

observed,problemssolved,beautywitnessedcreatesclosurewhile reinforcingpositiveneural

pathwaysassociatedwith appreciationandcontentment.
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SeasonalCeremony Creation: Marking agricultural transitionsplanting seasonbeginning,

first harvest,fall preparation,winter restðwith simple ceremoniesacknowledgesfarming's

spiritualdimensionswhile creatingmeaningfulstructurefor family andcommunitylife.

Section5: Integrating Amity University's Role

Workshopsby the Centre for Scienceof Happiness

The Centre for Scienceof Happinessat Amity University has been conducting various

workshopsthatcanaddresstheuniqueneedsandcircumstancesof agriculturallife.

Pranic Breathing Workshops for Farmers: Theseworkshopsteach simple yet powerful

breathingtechniquesthatcanbepracticedwhile working in fields. Thecurriculumincludes:

ÅBasicpranayamatechniquesadaptedfor outdoorenvironments

ÅStress-reductionbreathingpatternsfor dealingwith weatheruncertainty

ÅEnergy-building breathpracticesfor sustaininglong work days

ÅGroupbreathingexercisesfor communitybonding

Agricultural Meditation Programs: Rather than requiring farmers to sit motionlessfor

extendedperiods,theseprogramsteachmindfulnesstechniquesthat integrateseamlesslywith

farm activities:

ÅWalkingmeditationpracticesfor traversingfields

ÅEatingmeditationusingfreshfarm produce

ÅWork meditationtechniquesfor repetitivetasks

ÅNatureobservationmeditationfor weatherandseasonalawareness

Happiness Sciencefor Rural Communities: Educationalworkshopsthat presentresearch

findingsonhappinessandwell-beingin languageandcontextsrelevantto agriculturallife:

ÅTheneuroscienceof gratitudeexplainedthroughfarmingmetaphors

ÅPositivepsychologyprinciplesdemonstratedthroughagriculturalexamples

ÅCommunitybuilding strategiesbasedoncooperativefarmingmodels

ÅResiliencetrainingusingexamplesfrom successfulfarmerswhohaveovercomeadversity

ResearchInitiatives on Agri -Wellness

The Centrehas initiated severalresearchprojects that investigatethe connectionsbetween

agricultural practicesand humanwell-being, contributing to both academicknowledgeand

practicalapplicationsfor farmingcommunities.

Soil Health and Farmer Well-being Correlation Studies: Longitudinal researchexamining

relationshipsbetweensoil biological activity and the physicaland mentalhealthof farmers

working that land. Preliminaryfindings suggestthat farmersworking with biologically active

soils reporthigherlevelsof life satisfactionandfewerstress-relatedhealthproblems(Singhet

al., 2021).
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SeasonalAffective Patterns in Agricultural Communities: Investigationof how seasonal

changes affect mood and energy levels in farming communities compared to urban

populations. The researchexploreswhetherdirect engagementwith seasonalcyclesprovides

protectionagainstseasonalaffectivedisorderandothermooddisturbances.

Student-Farmer Collaborations

Amity university is running establishedprograms that connect students with farming

communities for mutual benefit, creating opportunities for experiential learning while

providingvaluableservicesto agriculturalareas.

Happiness Practice Implementation: Centrehaasstartedconductinghappinessawareness

practices developed by the Centre for students, faculty, farmers and scientists. This

collaborationallows for real-world testing of interventionswhile providing studentswith

practicalexperiencein appliedpositivepsychology.

TechnologyIntegration Projects: Engineeringandtechnologystudentswork with farmersto

developsimple,appropriatetechnologysolutionsthatreducestressandincreaseefficiencyand

assistfarmingpracticeswhile maintainingthemeaningfulnatureof farm work. Projectsfocus

on enhancingratherthanreplacinghumanconnectionwith naturalprocesses.

Youth Engagement Initiatives : Programs designed to engage young people in both

agriculturalwork andacademicinstitutionsfor happinesspractices,addressingthechallengeof

rural youth migration while ensuringthe continuationof both farming traditions and well-

beingpractices.

Conclusion

Agriculture emergesfrom this explorationnot merelyasa meansof food productionbut asa

comprehensivespiritual practicethat naturallyintegratesall dimensionsof humanwell-being.

The farmer who tends soil with awareness,plants seedswith gratitude,observesseasonal

changeswith mindfulness, and sharesharvest abundancewith community embodies a

completemodelof pranicliving thaturbanwellnessprogramsstruggleto replicatein artificial

environments. The physicaldimensionof agriculturallife the naturalexerciseof farm work,

the nutritional benefitsof fresh seasonalfood, the circadianrhythm alignmentwith natural

light cycles createsa foundation of bodily well-being that supportsall other aspectsof

happiness. The mental dimensiondevelopsthrough the patience,acceptance,and present-

moment awarenessthat farming naturally requires. The emotional dimension flourishes

throughcommunityconnections,gratitudepractices,andthedeepsatisfactionof nurturinglife.

The spiritual dimensionunfoldsthroughdaily contactwith themysteryof life emergingfrom

apparentlifelessness,therecognitionof interdependencewith naturalsystems,andthesenseof

purposethat comesfrom servinglife's continuation. This integrationchallengesthe modern

assumption that happinessmust be pursued through leisure activities or consumption

experiencesseparatefrom productive work. Instead, it reveals that the most profound

fulfillment emergesfrom work that serveslife, connectsus with naturalrhythms,engagesour

full humanity,andcontributesto communitywell-being. TheCentrefor Scienceof Happiness

at Amity University standspositionedto lead a transformationin how we understandboth

agricultureandhappiness. By recognizingfarmingcommunitiesasholdersof ancientwisdom

about integrated living, by developing researchthat bridges traditional practices with

contemporaryscience,andby creatingprogramsthatserverural communitieswhile generating

newknowledge,theCentrecanspearheada movementtowardpranicagriculturefarming 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 happiness,and community resilienceare recognizedas interconnected

elementsof a singlesystem. Imagineagriculturaleducationthat teachesnot only production

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

balance,andspiritualconnection. Imagineagriculturalpoliciesthatsupportnot only economic

viability but also the well-beingof farmersand farming communities. Sucha transformation

requiresrecognitionthatagricultureis fundamentallya relationshipbetweenhumansandland,

betweenindividual farmers and their communities,betweenpresentpracticesand future

generations,betweenlocal ecosystemsand global well-being. When approachedwith pranic

awarenessandcommitmentto holistic happiness,this relationshipbecomesa sourceof healing

for bothpeopleandplanet.

The path forward lies not in abandoningmodernagriculturalknowledgebut in integratingit

with ancientwisdomaboutlife-forceenergy,communitycooperation,andthesacrednatureof

life-sustainingwork. Farmerswho embracethis integrationbecometeachersof sustainable

happiness,demonstratingthroughtheir daily lives that productivityandwell-being,efficiency

andspirituality, individual successandcommunitythriving candeveloptogetherratherthanin

competitionwith eachother. Therole of theCentrefor Scienceof Happinessis to nurturethis

seedthroughresearch,education,and practicalsupport,helping it grow into a fully realized

modelof pranic living that servesboth local communitiesandglobal well-being. As we face

mountingenvironmentalchallengesandrising ratesof mentalhealthproblemsin both urban

and rural areas,the integrationof pranic principleswith agriculturalpracticeoffers hopefor

addressingmultiple crisessimultaneously.
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Introduction

Terrace gardeningis an innovative practice that integratesagriculture into urban spaces,

ensuringself-sufficiency in chemical-free vegetables,fruits, flowers, and medicinal plants.

Since2016, many individuals and communitieshaveadoptedterracegardensas a meansof

producingsafefood, promotinghealth,conservingresources,andimproving the environment.

This chapterdocumentsthe experienceand practicesof Shri NandkishoreSakharamPund,

who hassuccessfullydevelopedandmaintaineda 1600sq. ft. terracegardenwith sustainable

practicessuchasorganicinputs,wastemanagement,rainwaterharvesting,and integrationof

ornamentalandmedicinalplants.

ProfessionalExperienceand Core Contributions

Training and ExtensionActivities

YASHADA, Pune(PraveenTraining)

Å IntegratedWatershedManagement

ÅRuraldevelopmentthroughsaintliterature

ÅSericultureindustry(RuralSelf-EmploymentTrainingInstitute)

Agriculture Department & Krishi Vigyan Kendraï Guidance in various training

programmes.

Nanaji Deshmukh Krishi SanjeevaniProject (PoCRA) ïFarmSchoolCoordinator(2019ï

2022).

FocusAreas

ÅTerracegardeningwith chemical-freepractices.

ÅPromotionof vermicompostandorganicwastemanagement.

ÅUseof naturalformulationssuchasJivamrutandneemextract.

ÅAwarenessabouteco-friendly andsustainableagriculturepractices.

Conceptof Terrace Garden

A terracegardeninvolvescultivating plantssuchasvegetables,fruits, flowers,andmedicinal

herbson rooftopsor backyards. It is basedon the philosophyof ñSageCulture ïSujalam,

SuphalamBharatò, which emphasizesharmonywith nature.

Key Benefits:

ÅAvailability of fresh,chemical-free food.

Å Improvesfamily healthandimmunity.

ÅEnhancesoxygensupplyandmicroclimateregulation.

ÅActs asanaturalmedicinecabinet.
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ÅProvidesexerciseandmentalrelaxation.

ÅContributesto environmentalbalance.

Covid-19Experience

During theCOVID-19 lockdown(MarchïDecember2020), whenmarketaccesswasrestricted,

the terracegardenensuredcontinuousavailability of vegetables,fruits, and flowers for the

household,demonstratingits resilienceandfood securitypotential.

Infrastructure of the Terrace Garden

Total Area: 1600sq. ft.

ShadeNets:

Å400sq. ft.

Å600sq. ft.

Å400sq. ft. openspace

Water & Energy: 200sq. ft. watertank,solarsysteminstalled.

Typesof Containersused:

20-litre color bucketsïperennialplants,fruit crops.

Grow bagsïchilli, tomato,brinjal, turmeric,ginger,vine crops.

4-litre & 2-litre color boxesïshort-termplants.

Potsïornamentalplants.

Shallowpotsïbonsai.

Car tyres (two-wheeler& four-wheeler)ïornamentalandfruit 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 soil

(from underbanyantree),10 litres water

Preparation: Mix andstir morning& eveningfor 7 days.

Use: Apply oncea monthto potsandgrow bags.

NeemExtract (5%)ïUsedaspestdeterrent.

WasteDecomposer(NationalCentreof OrganicFarming,Ghaziabad)

Containsbeneficialmicrobes: cellulose& xylan degraders,PSB,KSB.

Uses:

ÅRapiddecompositionof biomass.

ÅPestanddiseasecontrol.

ÅEnhancesnutrientavailability (phosphorus,potash).
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Vermicompost Production

Usingdry leaves,wet waste,mulch,papershreds.

Partof SwachhBharatAbhiyanïconvertswasteinto valuableorganicmatter.

Plant Diversity in Terrace Garden

Vegetables

ÅLeafy: Spinach,fenugreek,kale,coriander,mint, chard.

ÅFruit vegetables: Brinjal, tomato,okra,guar,cowpea,cauliflower,yam.

ÅRoot crops: Onion,radish,carrot,garlic.

ÅVine crops: Pumpkin,bottlegourd,ridgegourd,spongegourd.

Fruits : Mango,chiku, ramphal, guava,fig, papaya,dragonfruit, pomegranate,amla, lemon.

Flowers: Jasmine,marigold, rose,lily, jaswand(hibiscus),gerbera,chrysanthemum,mogra,

parijatak, chafa, sonchafa, sadafuli.

Medicinal Plants: Aloe vera, tulsi, sabja, adulsa, giloy, kandivel.

BonsaiTrees: Oak,peepal, amber.

Ornamental Plants: Christmastree, foxtail palm, arecapalm, snakeplant, money plant,

adenium, cactus.

Spices: Turmeric,ginger,cardamom.

SpecialPracticesfor Terrace Gardening

ÅSoakingweedsbeforeuse.

ÅMonthly applicationof Jivamrut(1:10 dilution).

ÅAddition of charcoalto potsfor microbialactivity andodorcontrol.

Å Interplantingpest-repellentplants: marigold,mint, mustard,garlic, basil.

ÅMonthly additionof neemleavesto enhanceresistance.

ÅMulching with cocopeat,woodchips,sawdust,papershreds.

ÅUseof drip irrigation for efficient wateruse.

ÅRainwaterharvestingandborewellrecharge.

BonsaiïSymbolismandCulture

ÅOrigin : Japan.

ÅBon = shallowtray, Sai= tree.

ÅSpiritual meaning: Branchesrepresenthuman expansion,trunk symbolizes the earth,

supremepoint reflectsdivinity.

ÅTeachespatience,respectfor age,andharmonywith nature.

Outcomesand Benefits

ÅHealth Benefits: Fresh,chemical-free food, immunity boost,physicalexercise.

ÅEconomicBenefits: Self-reliancewithout debt,cropinsurance,or landownership.
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ÅEnvironmental Benefits: Oxygensupply,wastemanagement,biodiversityconservation.

ÅSocialBenefits: Demonstratesa replicablemodelfor urbanhouseholds.

Conclusion

Terracegardeningis more than just growing food; it is a way of life that integrateshealth,

environment,and culture. By adoptingpracticessuchas organic inputs, water conservation,

waste recycling, and crop diversity, urban householdscan achieve nutritional security,

environmentalsustainability,andself-reliance. 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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