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PRINCIPLESOFORGANICFARMING

Objectives:
Tocreateawarenessonvariousprinciplesorganicfarming.
Toteachcultivationpracticesforvariouscropcultivatedusingorganicfarmingmethods.
Toprovideindepthknowledgeonimportanceofsoilmicrobesinfarming.
Courseoutcomes:

Studentswillbeabletocultivatecropsusingprincipleoforganicfarming.
Studentswillbeabletodesign,ecutetheestablishmentandmanageanorganicfarm fora
crop.
Studentsgainknowledgeaboutcroppingmethodsandcroprotation.
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Farming-Conceptoffarmingsystem-Developingorganicfarms-Importantsteps&methods
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Citycompost,Oilcakes,Animalwastes,Vermicomposts,etc.GreenManure–GreenManure
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Nitrogencontributingplants-LiquidManure
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UNIT4
Preparationofvermicompost-Pitconstruction-Rawmaterials-Availabilityof

specificspeciesofearthworm -Methodofpreparation.
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Qualityimprovementoffinishedvermincompost-Conceptoffarmingsystem –developing
organicfarms–importantstepsandmethods.
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PrinciplesofOrganicFarming

CHAPTER-1

INTRODUCTION,DEFINITION,CONCEPT,IMPORTANCE,ADVANTAGES AND
DISADVANTAGES,OBJECTIVES,ESSENTIAL CHARACTERISTICS OF ORGANIC
FARMING
1.1 Introduction:

Greenrevolutiontechnologiessuchasgreateruseofsyntheticagrochemicalslike
fertilizersandpesticides,adoptionofnutrientresponsive,high-yieldingvarietiesofcrops,
greaterexploitationofirrigationpotentialsetc…hasboostedtheproductionoutputin
mostofcases.Withoutproperchoiceandcontinuesuseofthesehighenergyinputsis
leadingtodeclineinproductionandproductivityofvariouscropsaswellasdeterioration
ofsoilhealthandenvironments.ThemostunfortunateimpactonGreenRevaluation
Technology(GRT)onIndianAgricultureisasfollows:
1.Changeinsoilreaction

2.Developmentofnutrientimbalance/deficiencies

3.Damagethesoilfloraandfauna

4.Reducetheearthworm activity

5.Reductioninsoilhumus/organicmatter

6.Changeinatmosphericcomposition

7.Reductioninproductivity

8.Reductioninqualityoftheproduce

9.Destructionofsoilstructure,aerationandwaterholdingcapacity

10.Breedingmorepowerfulandresistantpestsanddiseases

AlltheseproblemsofGRT leadtonotonlyreductioninproductivitybutalso
deteriorationofsoilhealthaswellasnaturaleco-system.Moreover,todaytherural
economyisnowfacingachallengeofoverdependenceonsyntheticinputsanddaybyday
itchange in price ofthese inputs.Further,Indian Agriculture willface the market
competitionduetoglobalizationoftradeasperWorldTradeOrganization(WTO).Thus
apartfrom quantity,qualitywillbetheimportantfactor.Agriculturegavebirthtovarious
new concepts offarming such as organic farming,naturalfarming,bio-dynamic
Agriculture,do-nothingagriculture,eco-farmingetc.

Theessentialconceptofthesepracticesis“Givebackto nature”,wherethe
philosophyistofeedthesoilratherthem thecroptomaintainthesoilhealth.Therefore,
forsustaininghealthyecosystem,thereisneedforadoptionofanalternativesfarming
system likeorganicfarming.
1.2 Definitionoforganicfarming

Manyscientistsatdifferentlevelshaveelaboratedtheconceptoforganicfarming;
Lampkin(1990)Organicfarmingisaproductionsystem whichavoidsorlargelyexcludes
theuseofsyntheticcompoundedfertilizers,pesticides,growthregulatorsandlivestock
feedadditives.



Koferi(1992)(KoreanorganicfarmingenvironmentResearchInstitute)Itisthe
farming method bywhich weneverusecompound chemicalfertilizers,agricultural
chemicals,pesticides,growth hormonesand usesnaturalsourcessuch asorganic
matters,minerals,andmicrobes.

AccordingtonationalorganicstandardsboardoftheU.S.definesorganicfarming
asan ecologicalproduction managementsystem thatpromotesand enhancesbio
diversity,biologicalcyclesandsoilbiologicalactivity.

Organicfarmingreferstoorganicallygrowncropswhicharenotexposedtoany
chemicalsrightfrom thestageofseedtreatmentstothefinalpostharvesthandlingand
processing(Pathak&Ram,2003).

Organicfarmingreliesoncroprotation,cropresidues,animalmanures,legumes,
greenmanures,off-farmingorganicwastes,agriculturalcultivation,mineralbearingrocks
andaspectofbiologicalpestcontroltomaintainsoilproductivityandtilthtosupplyplant
nutrientsandalsotocontrolinsects,weedsandotherpests(Lamkin-1990).Inabroader
senseitincludesbiofertilizers,biodiversityandbiotechnology.

1.3 Conceptoforganicfarming

Thebasicconceptsbehindorganicfarmingare:

1.Itconcentratesonbuildingupthebiologicalfertilityofthesoilsothatthecropstake
thenutrientstheyneedfrom steadyturnoverwithinthesoilnutrientsproducedinthis
wayandarereleasedinharmonywiththeneedoftheplants.

2.Controlofpests,diseasesandweedsisachievedlargelybythedevelopmentofan
ecologicalbalancewithinthesystem andbytheuseofbio-pesticidesandvarious
culturaltechniquessuchascroprotation,mixedcroppingandcultivation.

3.Organicfarmersrecycleallwastesandmanureswithinafarm,buttheexportofthe
productsfrom thefarm resultsinasteadydrainofnutrients.

4.Enhancementoftheenvironmentinsuchawaythatwildlifeflourishes.

In a situation where conservation ofenergyand resources is considered to be
importantcommunityorcountrywouldmakeeveryefforttorecyclestoallurbanand
industrialwastesbacktoagricultureandthusthesystem wouldberequiringonlya
smallinputsofnewresourcesto“TopUp”soilfertility.

1.4 ImportanceofOrganicFarming

Theagriculturetodayinthecountryishamperedbyerosionofnaturalresources
viz.,land,water,biodiversity,fastdecliningsoilfertilityanduseefficiencyofinputs,such
aswater,fertilizerandenergy.Demographicpressureacceleratestheformerandthe
faultyagronomicpracticesaccountforthelatterproblems.Themodernagriculturewith
its



potentialtakesthecountryoutofthefoodtrapandtoreachaneraofselfsufficiencyin
foodgrainproduction.

Thepresentdayforselfsufficiencyinfoodgrainproductionmaynotlastlonger
unlesswedevelopasustainableagriculturalsystem whichmaintainsand/orimproves
soilfertilityandproductivitywithgreateracceptanceofbiologicalprinciplessoasto
assureadequate/morefoodproductioninfuture.Besidesplantsaremorepronetopest
anddiseasesinintensiveagriculture,useofchemicalscanhaveresiduesontheproduce,
inthesoilandingroundwater.Withmoreofpurchasedinputscostofproductionisalso
mountingup.Pesticidesuseinpaddy,cottonandvegetableswhichoccupylessthan30
percentoftotalareaaccountformorethan80percentofthechemicalsused.

Organicfarming practicesthatreducesthe pressure on land,waterand bio-
diversitywithoutadverseeffectsonagriculturalproductionandnutritivevalueoffood
comprise,judicioususeoforganicmanure,viz.farm yardmanure,compost,cropresides,
Vermicompostetc.integratedisanefficientnutrientmanagementpractices,cropping
systems,conjunctive use ofrain,tank and underground water,integrated pest
managementandconservationofgeneticresources.Amongthem,soilfertilityisgivetop
attention due to its dynamic action with various physical,chemicaland biological
properties.Besidesthis,followingadvantagesderivedfrom organicfarming:
1.5Advantagesoforganicfarming

1. Organicmanuresproduceoptimalconditionsinthesoilforhighyieldsandgood
qualitycrops.

2. Theysupplyallthenutrientsrequiredbytheplant(NPK,secondaryandmicronutrients).

3. Theyimproveplantgrowthandphysiologicalactivitiesofplants.

4. Theyimprovethesoilphysicalpropertiessuchasgranulationandtilth,givinggood
aeration,easyrootpenetrationandimprovedwaterholdingcapacity.Thefibrous
portionoftheorganicmatterwithitshighcarboncontentpromotessoilaggregation
toimprovethepermeabilityandaerationofclaysoilswhileitsabilitytoabsorb
moisturehelpsinthegranulationofsandysoilsandimprovestheirwaterholding
capacity.Thecarbonintheorganicmatteristhesourceofenergyformicrobeswhich
helpsinaggregation.

5. Theyimprovethesoilchemicalpropertiessuchassupplyand retentionofsoil
nutrientsandpromotefavourablechemicalreactions.

6. Theyreducetheneedforpurchasedinputs.

7. Mostoftheorganicmanuresarewastesorbyproductswhichonaccumulationmay
leadtopollution.Bywayofutilizingthem fororganicfarming,pollutionisminimized.

8. Organicfertilizersareconsideredascompleteplantfood.Organicmatterrestoresthe
pHofthesoilwhichmaybecomeacidicduetocontinuousapplicationofchemical
fertilizers.



9. Organicallygrowncropsarebelievedtoprovidehealthierandnutritionallysuperior
foodformanandanimalsthanthosegrownwithcommercialfertilizers.

10.Organicallygrownplantsaremoreresistanttodiseaseandinsectsandhenceonlya
fewchemicalspraysorotherprotectivetreatmentsarerequired.

11.Thereisanincreasingconsumerdemandforagriculturalproduceswhicharefreeof
toxicchemicalresidues.Indevelopedcountries,consumersarewillingtopaymore
fororganicfoods.

12.Organicfarminghelpstoavoidchainreactionintheenvironmentfrom chemical
spraysanddusts.

13.Organicfarminghelpstopreventenvironmentaldegradationandcanbeusedto
regeneratedegradedareas.

14.Sincethebasicaim isdiversificationofcrops,muchmoresecureincomecanbe
obtainedthantorelyononlyonecroporenterprise.

1.6 Disadvantagesoforganicfarming.

1. Smallholding:Theaveragesizeofanoperationalholdingis1.57haandfurther
decreasinggraduallyduetopopulationpressure.

2. Poorinfrastructurefacilities:i.e.lackofsufficientsoiltestinglaboratories.

3. Lackoftechnologicalknowledge,lackofknowledgeforuseofbio-fertilizers,bio-
pesticides,bio-control,IPM andINM etc.

4. Organicfarmingtakesfouryearsforafarmertofreehislandcompletelystoppingthe
useofchemicalasnutrients&cropsavers.

5. Theneighbouringfarmersdonotwellco-operateregardinguseoffertilizer,pesticides,
weedicidesetc.

6. Decreaseinproductionofhighyieldingcropslikerice,wheatwhichneedshighfertility
statustogetpotentialyield.

7. Thecompetitiveusesoforganicmaterialssuchasdung-cakesfordomesticcookfuel
invillagesandbagasseasfuelinsugarfactories&villages.

8. Wheat&ricestrawsaredisposedbyburning,insteadofreturntothesoil.

9. Dung,slurry&pigmanureandotherwasteuseddirectlyinthefield(without
compositing),whichdamagethecrop&pollutethegroundwater.

10.Mostoforganicmaterialisbulkyinnature,henceverydifficulttostore,carryanduse.

11.Sewage,sludgecontainspathogensand,someofthem survivemorethansix
months,whichmayhazardthehumanlifeandprovefatalfortheanimal.

12.Citygarbagecontainsun-decomposedmaterialssuchasmetal,plastic,glass,stones,
needlesetc.whichcausesmanyproblems,

13.Biocontrolagentsareavailableonlyforfewselectedinsectpests.

14.Complicatedorganiccertificationprocessandalsohighcostofcertification.

15.Highpriceexpectations,delayeddelivery,qualityrestrictions,lackofcertification&
marketingnetworkarethemajorproblemsfororganicproducers.



16.MajorIndianandmultinationalcompaniesarenotinterestedinbiopesticides,also
dealer’sinterestinchemicalpesticides.

1.7ObjectivesofOrganicFarming

Theobjectivesoforganicagriculturehavebeenexpressedinthestandarddocument
oftheInternationalFederationofOrganicAgricultureMovement(IFOAM)asfollows:

1.Toproducefoodofhighnutritionalqualityinsufficientquantity.

2.Toworkwithnaturalsystemsratherthanseekingtodominatethem.

3.Toencourageandenhancethebiologicalcycleswithinfarmingsystem involving
microorganisms,soilfloraandfauna,plantsandanimals.

4.Tomaintainandincreasethelongterm fertilityofsoils.

5.Touse,asfaraspossible,renewableresourcesinlocallyorganizedagricultural
systems.

6.Toworkasmuchaspossible,withinaclosedsystem withregardtoorganicmatter
andnutrientelements.

7.Togivenalllivestock,conditionsoflifethatallowthem toperform allaspectsof
theirinnatebehavior.

8.Toavoidallformsofpollutionthatresultfrom agriculturaltechniques.

9.Tomaintainthegeneticdiversityoftheagriculturalsystem anditssurroundings,
includingtheprotectionofplantandwildlifehabitats.

10.Toallowagriculturalproducersforadequatereturnandsatisfactionfrom their
workincludingasafeworkingenvironment.

11.Toconsiderthewider,socialandecologicalimpactofthefarmingsystem.

1.8EssentialCharacteristicsofOrganicFarming

Themostimportantcharacteristicsareasfollows:

1. Maximalbutsustainableuseoflocalresources.

2. Minimaluseofpurchasedinputs,onlyascomplementarytolocalresources.

3. Ensuringthebasicbiologicalfunctionsofsoil-water-nutrients-humancontinuum.

4. Maintainingadiversityofplantandanimalspeciesasabasisforecologicalbalance
andeconomicstability.

5. Creatinganattractiveoveralllandscapewhichgivensatisfactiontothelocalpeople.

6. Increasingcropandanimalintensityintheform ofpolycultures,agroforestrysystems,
integratedcrop/livestocksystemsetctominimizerisks.



CHAPTER-2

PRINCIPLES,SCOPEANDCOMPONENTSOFORGANICFARMING

1. PrinciplesofOrganicFarming

Tounderstandthemotivationoforganicfarmers,thepracticestheyuseandwhat
theywanttoachieve,itisimportanttounderstandtheguidingprinciplesoforganic
agriculture.Theseprinciplesencompassthefundamentalgoalsandcaveatsthatare
considered importantforproducing high qualityfood,fiberand othergoods in an
environmentallysustainableway.Principlesoforganicagriculturehavechangedwiththe
evolutionofthemovementandarenowcodified.Theprinciplesapplytoagricultureinthe
broadestsense,includingthewaypeopletendsoils,water,plantsandanimalsinorderto
produce,prepareanddistributefoodandothergoods.Theyconcernthewaypeople
interactwithlivinglandscapes,relatetooneanotherandshapethelegacyoffuture
generations.Theprinciplesoforganicagricultureservetoinspiretheorganicmovement
initsfulldiversity.Theyaretherootsfrom whichorganicagriculturegrowsanddevelops.
Theyexpressthecontributionthatorganicagriculturecanmaketotheworldandavision
toimproveallagricultureinaglobalcontext.Principlesoforganicagricultureserveto
inspiretheorganicmovementinitsfulldiversity.

TheInternationalFederationforOrganicAgricultureMovement’s(IFOAM)

definitionoforganicfarmingisbasedon:

1.ThePrincipleofHealth.

2.ThePrincipleofEcology.

3.ThePrincipleofFairness.

4.ThePrincipleofCare.

Eachprincipleisarticulatedthroughastatementfollowedbyanexplanation.The
principlesaretobeusedasawhole.Theyareethicalprinciplestoinspireaction.
1.1:Theprincipleofhealth

Organicagricultureshouldsustainandenhancethehealthofsoil,plant,animal,
humanandplanetasoneandindivisible.Thisprinciplepointsoutthatthehealthof
indivisiblesandcommunitiescannotbeseparatedfrom thehealthofecosystems–
healthysoilsproducehealthycropsthatfosterthehealthofanimalsandpeople.

Healthisthewholenessandintegrityoflivingsystems.Itisnotsimplytheabsence
ofillness,butthemaintenanceofphysical,mental,socialandecologicalwell-being.
Immunity,resilienceandregenerationarekeycharacteristicsofhealth.Theroleoforganic
agriculture,whetherinfarming,processing,distributionorconsumption,istosustainand
enhancethehealthofecosystemsandorganismsfrom thesmallestinthesoiltohuman
beings.Inparticular,organicagricultureisintendedtoproducehighquality,nutritiousfood
thatcontributestopreventivehealthcareandwell-being.Inviewofthisitshouldavoidthe
useoffertilizers,pesticides,animaldrugsandfoodadditivesthatmayhaveadverse
healtheffects.



1.2:Theprincipleofecology

Organicagricultureshouldbebasedonlivingecologicalsystemsandcycles,work
withthem,emulatethem andhelpsustainthem.

Thisprinciplerootsorganicagriculturewithinlivingecologicalsystems.Itstates
thatproductionistobebasedonecologicalprocessesandrecycling.Nourishmentand
well-beingareachievedthroughtheecologyofthespecificproductionenvironment.For
example,inthecaseofcropsthisisthelivingsoil;foranimalsitisthefarm ecosystem;
forfishandmarineorganisms,theaquaticenvironment.

Organicfarming,pastoralandwildharvestsystemsshouldfitthecyclesand
ecologicalbalancesinnature.Thesecyclesareuniversalbuttheiroperationissite-

specific.Organicmanagementmustbeadaptedtolocalconditions,ecology,cultureand
scale.Inputsshouldbereducedbyreuse,recyclingandefficientmanagementofmaterials

andenergyinordertomaintainorimproveenvironmentalqualityandconserveresources.
Organicagricultureshouldattainecologicalbalancethroughthedesignoffarming

systems,establishmentofhabitatsandmaintenanceofgeneticandagriculturediversity.
Thosewhoproduce,process,trade,orconsumeorganicproductsshouldprotectand

benefitthecommonenvironmentincludinglandscapes,climate,habitats,bio-diversity,air
andwater.

1.3:Theprincipleoffairness

Organicagricultureshouldbuilduprelationshipthatensuresfairnesswithregardto
thecommonenvironmentandlifeopportunities.

Fairnessischaracterizedbyequity,respect,justiceandstewardshipoftheshared
world;bothamongpeopleandintheirrelationstootherlivingbeings.

Thisprincipleemphasizesthatthoseinvolvedinorganicagricultureshouldconduct
humanrelationshipsinamannerthatensuresfairnessatalllevelsandtoallparties–
farmers,workers,processors,distributors,tradersandconsumers.Organicagriculture
shouldprovideeveryoneinvolvedwithagoodqualityoflifeandcontributeto food
sovereigntyandreductionofpoverty.Itaimstoproducesufficientsupplyofgoodquality
foodandotherproducts.

Thisprincipleinsiststhatanimalsshouldbeprovidedwiththeconditionsand
opportunitiesoflifethataccordwiththeirphysiology,naturalbehaviorandwell-being.

Natural and environmental resources that are used for production and
consumptionshouldbemanagedinawaythatissociallyandecologicallyjustandshould
beheldintrustforfuturegeneration.Fairnessrequiressystemsofproduction,distribution
andtradethatareopenandequitableandaccountforrealenvironmentalandsocialcosts.
1.4:Theprincipleofcare

Organicagricultureshouldbemanagedinaprecautionaryandresponsiblemanner
toprotectthehealthandwell-beingofcurrentandfuturegenerationsandtheenvironment.
Organicagricultureisalivinganddynamicsystem thatrespondstointernalandexternal



demandsandconditions.Practitionersoforganicagriculturecanenhanceefficiencyand
increaseproductivity,butthisshouldnotbeattheriskofjeopardizinghealthandwell-
being.Consequently,new technologies need to be assessed and existing methods
reviewed.Giventheincompleteunderstandingofecosystemsandagriculture,mustbe
taken.

Thisprinciplestatesthatprecautionandresponsibilitiesarethekeyconcernsin
management,developmentandtechnologychoicesinorganicagriculture.Scienceis
necessarytoensurethatorganicagricultureishealthy,safeandecologicallysound.
However,scientificknowledgealoneisnotsufficient.Practicalexperience,accumulated
wisdom andtraditionalandindigenousknowledgeoffervalidsolutions,testedbytime.
Organicagricultureshouldpreventsignificantrisksbyadoptionappropriatetechnologies
andrejectingunpredictableones,suchasgeneticengineering.Decisionsshouldreflect
thevaluesandneedsofallwhomightbeaffected,throughtransparentandparticipatory
processes.
2.0SCOPEOFORGANICFARMING

Themovementstartedwithdevelopedworldisgraduallypickingupindeveloping
countries.Butdemandisstillconcentratedindevelopedandmostaffluentcountries.
Localdemandfororganicfoodisgrowing.SuccessoforganicmovementinIndiadepends
uponthegrowthofitsowndomesticmarkets.Indiahastraditionallybeenacountryof
organicagriculture,butthegrowthofmodernscientific,inputintensiveagriculturehas
pushedittowall.Butwiththeincreasingawarenessaboutthesafetyandqualityoffoods,
long-term sustainabilityofthesystem and accumulating evidencesofbeing equally
productive,theorganicfarmingmayemergeasanalternativesystem offarmingwhich
addressesthequalityandsustainabilityconcerns.

Large-scaleuseofinputsbothorganicandinorganichasbeenacommonsightin
manyofthefarmingsituationsinthepastseveraldecades.However,inrecenttimesthe
conceptoforganicfarmingisbeingforcefullyprojectedasthemethodforsustainingthe
agriculturalproductioninthecountry.

Organicfarmingisaform ofagriculturewhichavoidsorlargelyexcludedtheuseof
syntheticfertilisersandpesticides,plantgrowthregulatorsandlivestockfeedadditives.
Organicfarmingreliesoncroprotation,cropresidues,animalmanures,bio-fertilisersand
mechanicalcultivationto maintainsoilproductivity,to supplyplantnutrientsand to
controlweeds,insects,diseaseandotherpests.

Beforejumpingintoorganicfarmingbandwagon,weneedtohaveanswerstothe
following:Whatlevelofcropyield/productivityisacceptable?Itissuitableforcountrylike
Indiawithalargepopulationtofeed?Whetheravailableorganicsourcesofplantnutrients
sufficientforpureorganicfarming?And,areorganicfarmingtechnologiessustainablein
longrun?



WhetherorganicfarmingcanaddressthemultitudeofproblemsfacedbyIndian
agricultureatpresentisamajorissue.Further,thevirtuesattributedtoorganicfarming
needtoberecheckedbeforecomingtoanyconclusions.
2.1:Issuesofconcern

Majorissuestobeconsideredforadecisiononconventionalagricultureororganic
agricultureare:

 Organicfarmingandnutrientsupply.

 Organicfarmingandplantprotection.

 Organicfarmingandcropproductivity.

 Organicfarmingandcertificationprocesses.

 Organicfarmingandheterogeneityofinputs.

 Organicfarmingandfoodquality.

 Organicfarmingproductsandmarketing.

 Organicfarmingandswitchoverperiod.

2.1.1OrganicFarmingandNutrientSupply

Atpresent,thereisagapofnearly10M tbetweenannualadditionandremovalof
nutrientbycropswhicharemetbyminingnutrientsfrom thesoil.Anegativebalanceof
about8M tNPKisforeseenin2020,evenifwecontinuetousechemicalfertilizers,
maintainingpresentgrowthratesofproductionandconsumption.Themostoptimistic
estimatesatpresentshowedthatonlyabout25-30percentnutrientneedsofIndian
agriculturecanbemetbyutilisingvariousorganicsources.Theseorganicsourcesare
agriculturewastes,animalmanureetc.
2.1.2OrganicFarmingandPlantProtection

Plantprotectionagainsttheravagesofpests,diseasesandweedsisanimportant
issueifanymodernhighproductionsystem.Exclusionofpesticidesforplantprotection
posesgreaterriskofyieldlosses.Optionsavailableunderorganicproductionsystemsare
veryfewandcropspecific.Oftentheyareveryslowandthesuccessratedependsonthe
prevailing weatherconditionsleading to low to moderate effectivenesseven in the
recommendedcropsandsituations.Thus,theylimittherealizationoffullpotentialofcrop
yields.Anysuddenoutbreakofinsectpestsorplantdiseasecancompletelydestroythe
crops,unlessrequisitechemicalpesticidesareused.
2.1.3OrganicFarmingandCropProductivity

Ingeneral,itisobservedthatthecropproductivitydeclinesunderorganicfarming.
Theextentofdeclinedependsonthecroptype,farmingsystemspracticesfollowedat
presentetc.Thedeclineismoreinhighyieldingandhighnutrientdrawingcerealsas
comparedtolegumesandvegetablesandinirrigatedsystemsascomparedtorainfed
anddrylandfarmingsystems.Withoutusingfertilizers,therequirementofareatomerely
sustainthepresentleveloffoodgrainproductionwillbemorethanthegeographicalarea
ofIndia!Thisissimpleneitherpossiblenorsustainable.



2.1.4OrganicFarmingandCertificationProcesses

Therearenostandardcertificationprocessesuniformlyapplicableacrossdifferent
agro-climatic conditions.Both process and productcertification procedures are still
evolutionarystageandneedfurtherprogresstheycanbeeffectivelyadopted.Dueto
biologicalnature ofboth processes and products,there is always an elementof
dynamism subjecttotemporalandspatialconditions.Presentlyavailablecertification
proceduresareverycumbersomeandexpensiveandoutofreachforthecommonfarmer.
Duetohighlyfragmentedholdingsofthefarmers,thereispossibilityof“contamination”
from theneighbouringfarms-besidesthetemptationtousechemicalinputstoboost
yields.
2.1.5OrganicFarmingandHeterogeneityofInputs

Thereislargevariabilityintheinputsusedinorganicfarming.Duetobiological
natureoftheinputs,prescribinguniform standardsandmaintainingthem indifferentagro
-climaticconditionsisbeyondonescontrol.Thusleadstoarbitrarinessonthepartof
organicfarmersasfarasinputmanagementisconcerned.
2.1.6OrganicFarmingandFoodQuality

Itisoftenopinedthatthequalityoftheorganicallyproducedfoodissuperiorto
thatofconventionallyproducedfood.However,thereisnosuchconclusiveprooftojustify
thenutritionalsuperiorityoftheorganicallyproducedfoodoverconventionallyproduced
food.Iftheconventionallyproducedfoodsareblamedtocontaintracesofchemical
residues,theorganicallyproducedfoodsareequallytobeblamedfortheircontamination
withharmfulbacteriaandotherorganism inimicaltothehealthoftheconsumers.
2.1.7OrganicFarmingProductsandMarketing

Therearenodiagnostictechniquesavailableasofnow todistinguishproducts
from differentfarmingsystems.Theperceivedbeliefthatorganicproductsaregoodfor
health is fetching them premium prices.However,unscrupulous hawkers maysell
anythingandeverythingasorganicallyproducedtounsuspectingbuyerathigherprices
resultinginoutrightcheating.
2.1.8OrganicFarmingandSwitchoverPeriod

Atransitionperiodof3-4yearsisgenerallyrequiredtoconvertaconventionalfarm
intoanorganicfarm.Inthisperiod,theproduceisnotconsideredasorganicallyproduced.
Thereducedyieldandlackofbenefitsofpremium fortheproducesisadoubleblowforthe
farmersleadingtofinanciallosseswhicharesubstantialforthesmalltomedium farmers.
2.2:THEPOSSIBLEOPTIONS

Withalltheaboveconcern,organicfarmingisnotfeasibleasanalternativeto
conventionalfarmingunderallcircumstancesinIndiancontext.Theshortfallininorganic
nutrientsupply,uneconomicreturnstoinorganicinputsunderdrylandandrainfedfarming
systems,inherentbetterresponsetoorganicfarmingincropslikevegetables,legumes
andmilletsundertraditionalfarmingsystemspaveswayforintegrationofconventional
farmingwithorganicfarming.Suchintegrationonsoundscientificbasiswillbeeffective
in



addressingtheproblemsofmicronutrientsdeficiencies,recyclingofcropresidues,farm
wastes,ruralandurbanwaste,besideseffectivelymeetinggrowingfooddemandsof
risingpopulations.Therewillalsobescopeforpracticingorganicfarmingoncasebasisin
traditionalstrongholdslikehillyareas,rainfedanddrylandfarmingsystem tocatertothe
demandsoforganicproducesinurbanareasthatwouldpaypremium pricesforsuch
commodities.

Organicfarmingshouldbeconsideredforlesserendowedregionofthecountry.It
should bestarted with low volumehigh valuecropslikespicesand medicinaland
aromaticcrops.Aholisticapproachinvolvingintegratednutrientmanagement,integrated
pestmanagement,enhanced inputuse efficiency and adoption ofregion-specific
promisingcroppingsystemswouldbethebestfarmingstrategyforIndia.

Organicfoodsareamatterofchoiceoftheindividualsorenterprises.Ifsomebody
wantstogofororganicfarming,primarilyoncommercialconsideration/profitsmotive,to
takeadvantageoftheunusuallyhigherpricesoforganicfood,theyarefreetodoso.
Organicfarmingisessentiallyamarkingtoolandcannotreplaceconventionalfarmingfor
food security,qualityand quantityofcrop outputs.With a growing population and
precariousfoodsituation,Indiamaynotaffordtotakeriskwithorganicfarmingaloneas
ofnow.
3.0 COMPONENTSOFORGANICFARMING

Thecomponentsoforganicfarmingarediscussedinthissection:

3.1:OrganicManures

Organicmaterialssuchasfarm yardmanure,biogasslurry,compost,straworother
cropresidues,biofertilisers,greenmanuresandcovercropscansubstituteforinorganic
fertiliserstomaintaintheenvironmentalquality.Inaddition,theorganicfarmerscanalso
useseaweedsandfishmanuresandsomepermittedfertiliserslikebasic-slagandrock
phosphate.Croprotationwithlegumesaswellasgreenmanuringalsoprovidesnutrients
andimprovesthesoilfertility.
3.2:Non-chemicalweedcontrolmeasures

Comparedtoconventionalfarmers,theorganicfarmersusemoreofmechanical
cultivationofrow cropstoreducetheweedmenace.Noherbicidesareappliedasthey
leadtoenvironmentalpollution.
3.3:Biologicalpestmanagement

Thecontrolofinsectpestsandpathogensisoneofthemostchallengingjobsin
tropical and sub-tropical agriculture. Here again non-chemical, biological pest
managementisencouraged.Theconservationofnaturalenemiesofpestsisimportant
forminimising the use ofchemicalpesticides and foravoiding multiplication of
insecticide-resistantpests.Botanicalpesticidessuchasthosederivedfrom neem could
beused.Selectivemicrobialpesticidesofferparticularpromise,ofwhichstrainsofBacillis
thuringiensisisanexample.



CHAPTER:3
COMPONENTSOFORGANICFARMINGANDTHEIRROLEINSUSTAINABLECROP

PRODUCTION
1.CropandSoilManagement

Organicfarmingsystemsencouragetheuseofrotationsandmanurestomaintain
soilfertility.Crop rotations with legumes add to soilfertility.Green manuring and
intercroppingoflegumesisanotherimportantaspectfororganicfarmingsystem notonly
inregardtoweedcontrol,butalsoinreducingtheleachingofnutrientsandinreducing
soilerosion.Carefullymanagedsoilswith2ahighproportionofhumusofferessential
advantageswithrespecttowaterretention,ionexchange,soilerosionandanimallifein
thesoil.Ahighproportionofhumusinthesoilgivesuniform distributionofnutrientsand
alsoplanthygiene.
2.OnFarm WasteRecycling

Therecyclingofvariousformsofresidueshasadvantageofconvertingsurplus
farm wastesintousefulproductsformeetingnutrientrequirementofcropsbesides
maintainingthesoilproductivityandimprovingtheeverallecologicalbalance.

Cereals,pulses,oilseedscommercialcropsoneanimaldroppingarethemajor
sourceforrecyclingsourceforrecyclingofvaluableplantnutrientsforsustainablecrop
productioninIndia.Theestimateofministryoffinance1990-91andFAOtheavailable
plantresidueistoanextentof350milliontomes.Thispotentialofcropresidueshelpsto
recyclevaluableplantnutrienttoanextentof5milliontonnesofNPK.

Increasingpricesofchemicalfertilizershaveenableorganicwastestoregainan
importantroleinthefertilizerpracticesonthefarm.Goodmanuremanagementmeans
improvedfertilizervalueofmanureandslumyandlessnutrientlosses.Compostingofall
organicwasteingeneral,andoffarm yardmanureorfeedlotmanureinparticularis
importantinorganicfarming(Dahama,1996).
3.Non-chemicalWeedManagement

Weedmanagementisoneofthemainconcernsinorganicagriculture.Today,
herbicidesleadotherpesticidesinworldpesticidetradewith43%share.Theuserateis
particularlyhighindevelopednations.Theincreaseduseofpesticides,however,has
resulted in multiple problems.Because of their slow and low degradability the
environmentalsafety has been doubted.Thatapart,weed species are developing
resistancetochemicaltoxicants(Gautam andMishtra,1995).e.g.InIndia,Phalarisminor
inwheatbelthasdevelopedresistanttoisoproturonherbicide.Thereisalsoproblem of
secondarypestandresurgenceofweeds.Inview ofallthese,developednationsare
alreadytakingmeasurestoreducechemicalloadandaretryingtofindoutchemicalfree
meansofweedmanagement.

Theelementstoconsiderinpreventingandcontrolofweedsproblemsaretillage
practices,irrigationmanagement,competitivecropsintercropping,croprotation,plant
geometry,solarization,thermalmethods(flamegun’s),biologicalcontrol,greenmanuring
andmanuremanagement.Mulchingonalongerscalebyusingmanurespreadersmay
alsobeusefulinweedcontrol.
4.BiologicalPestControl

4.1 CulturalPractice

Culturalpracticeistheoldestform ofdeliberatebiologicalpestcontrol.Itisthe
baseline,theprimetechniquewhicheverygoodfarmerusestoprotecthisproducts.
However,finetuningbyculturalpracticesisextremelycomplex.Onecandeterminethe
preciseactiontomaximizeyieldforeachcropwitheveryseedqualityinsoiltypesof
varying



texturesandqualitywitheveryalternativemethodandtimingofploughingandtillagewith
possibleadditionofnaturalfertilizersatvarioustimes,witheverypossibleplantingand
harvestingdate,undervariedconditionsofresidueremovalanddestruction,croprotation,
intercropping,withpretreatmentslikefloodingandlastly,underweatherconditionsthat
lackextremesthatareunpredictableandneverfollowthesamepatterntwice.
4.2 Resistance

Plantresistance is also included in the definition ofbiologicalcontrol.Plant
breedershavehadmanysuccessesinproductionvarietiesresistantto diseaseand
occasionallytoinsets,althoughnotsofarweeds.Resistancetosoilpathogensmayalso
beprovidedbytheuseofresistantrootstocksandgrafting.Recentresearchhasshown
thatplantcanlocallyaccumulateantimicrobialcompounds(Phytoalexins)inresponseto
invasionbydisease.

Crop Tolerant/Resistantvariety Pest/Disease
Cotton (a)LK-861,NI-1280,Kanchana(b)

H-8,NHH-44,NHH-390,L-603
(c)Narasimha

Whitefly
Jassids
Helicoverpa

Groundnut (a)ICGS-11,ICGS-44,Vemana
(b)ICGS-10,ICGS-4

Budrot
Rootrot

4.3 GrowingTrapCrop

Cropplantsmorepreferredbythepestforegglayingandfeedingaregrownastrap
cropsonthebundsofthemaincroporonerowafterevery10rows.

Crop Pest Trapcrop
Cotton,Groundnut
Cotton,Chickpea
Pigeonpea
Sesamum
Greengram

Spodoptera
Helicoverpa
Helicoverpa
Redhairycaterpillar
Redhairycaterpillar

Castor,sunflower
Marigold
Marigold
Cowpea
Sunnhemp

Removalanddestructionofeggmassesandsmallcaterpillarfrom trapcrop.
4.4 MonitoringPestPopulation

(a)Pheromonetraps
(b)Lighttraps:Useonelighttrapforfivehectarearea

4.5 ErectingBirdPerches

Birdpercheshelpinattractingbirds,keepwaterinasmallbowlandspread
cookedyellowricetoattractinsectivorousbirds.
4.6 ReleasingParasitesandPredators

Formanagementofbollworm ofcotton,egg-larvalparasitesviz.,Trichogammasp.
andChelonussp.andpredatorsviz.crysopawerefoundeffective.Forthecontrolofpyrilla,
Epiricaniamelanoleucaandfortopborerandstem borerTrichodermmachelonisand
Trichodermmajaponicum shouldbereleasedinsugarcanefield.
4.7 BiologicalChemicals

Anotherdefinition ofbiologicalcontrolis the use ofnaturalchemical.The
identificationofnaturalchemicalsandsubsequentformationoftheirderivativescanopen
newareasofpestcontrol.Chemicalswhichdonotkilltheinsects,buteitherattract,repel
modifytheirusualbehavior,mayalsoberegardedasbiologicalcontrolagents.Behavior
modifyingchemicalswhichreducematingfrequencyorreleaselargenumberofsterile
insects,controlpestsbiologicalbyreducingtheirnumbers.



Pest Biochemical Action
Spodoptera,Helicoverpa
Leaffolder,alldefoliator
andsuckingpest.

Controlbyneem oil Azadirection active
ingredientactasarepellent
andantifident

Whitefly,Aphids,Jassids,
Helicoverpa

Tobaccodecocting(Notbe
usedmorethantwotimes)

NicotineSulphateactsasa
contact poison and
fumigants.

4.8 BiologicalDiseaseControl

Amajorsuccessinplantdiseasecontrolhasbeenthediscovery.Developmentand
marketingofAgrobacterium rediobacterium forthepreventionofcrowngallcausedby
Agrobacterium temufaciens.Whenrootprunedseedlingsaredippedinliquidsuspensions
ofA.radiobacter,crowngallsdonotdeveloponthenewlyplantedseedlingseveninfields
infestedwithA.temufaciens.Trichogrammahaspotentialasapreventiveagentagainst
Sclerotium andRhizoctonia.
4.9 Bioherbicides

Bioherbicidesarebiologicalcontrolagentsappliedinsimilarwaysaschemicalto
controlweeds.Theactiveingredientinabio-herbicideisalivingorganism,mostlyamicro
organism.A herbicide made of mycelia fragments or spore of fungiis called
mycoherbicide.CommercialbioherbicidesfirstappearedinthemarketintheUSAinthe
early1980’swiththereleaseproduct“Devine”in1981and“Collego”in1982.

TheBureauofPlantPathologyofthedivisionofplantindustryinGainsville,Florida
hasdevelopedtheuseofPhytophthorapalmivoraforthecontrolofmilkweedvinein
citrusorchards.

Aeschynomenevirginica,aleguminousweedinrice,canbeeffectivelycontrolledby
collectingTrichum gloeosporidisSp.Aeschynomene.
4.10 Bio-insecticides

Biologicalcontrolofinsectsbymicroorganismshasbeenthesubjectofmost
researchanddevelopmenteffortsinthepastandisconsequentlythemostsuccessful
aspectofbiologicalcontrol.Atpresent3000organismshavebeenreportedtocause
diseaseininsects.Inviruses,twomostimportantsubgroupsare(i)NuclearPolyhedrosis
Viruses(NPV)(ii)Granulosisvirus(GV).InBacteria,Bacillusthuringiensis(BT)isknownto
infectof the caterpillars and few beetle grubs.Bacillus thuringiensis has been
commerciallyavailableforthelast30years.Improvementsinthestrainandformulations
haveledtoasubstantialinthemarketsizeforthecontrolofover100insectspecies.A
new strain ofB.thuringiensis var.israclienesis available forcontrolofmosquitoes
includingAnopheles.



Chapter-3.
InitiativesforPromotingOrganicFarming

InabilityofIndianagriculturetomeetthedemandforfoodinthecountryduringthe
twoandahalfdecadesimmediatelyafterindependencehadbeenamatterofconcernat
thosetimes.Thesystem ofouragriculturebasedontraditionalknowledgeandpractices
handed down from generation to generation could notproduceenough to feed the
increasing population.The ignominy ofourdependence forfood on the western
developed nations and the politics offood aid practiced by them added to our
determinationtobeself-sufficientinfoodproductionbymodernisingagriculture.The
“GreenRevolution”fulfilledouraspirationsbychangingIndiafrom aFoodimportingtoa
foodexportingnation.

However,theachievementwasattheexpenseofecologyandenvironmentandto
thedetermentandofthewell-beingofthepeople.Agriculturesystem adoptedfrom the
westhas started showing increasing unsustainabilityand once again the need for
appropriatemethodsuitabletoourrequirementsisbeingfelt.

The practice oforganic farming,said to the bestknown alternative to the
conventionalmethod,alsooriginatedinthewest,whichsufferedfrom theill–effectsof
chemicalagriculture.However,organic farming is based on the similarprinciples
underlying ourtraditionalagriculture.Organicagricultureaimsatthehumanwelfare
withoutanyharm totheenvironmentwhichisthefoundationofhumanlifeitself.

ConventionalfarminghadhelpedIndianotonlytoproduceenoughfoodforown
consumption but also generated surpluses for exports.However,the increasing
populationandincomewillleadtofurtherincreaseindemandforfoodandalsoforraw
materialsforindustry.Themodernsystem Offarming,itisincreasinglyfelt,isbecoming
unsustainableasevidencedbydecliningcropproductivities,damagetoenvironment,
chemicalcontaminationsetc.Thenecessityofhavinganalternativeagriculturemethod
which can function in friendlyecosystem while sustaining and increasing the crop
productivityisrealizednowOrganicfarmingisrecognisedasthebestknownalternative
totheconventionalagriculture.

ThefirstconferenceofNGOsonorganicfarminginIndiawasorganizedbythe
AssociationforPropagationofIndigenousGeneticResource(APIGR)inOctober1984at
Wardha.Severalothermeetingsonorganicfarmingwereheldatdifferentplacesinthe
countrytowardstheendof1980s.Here,mentionmustbemadeoftheBordiConference
inMaharashtra,thestatewhichwasthefocalpointfortheorganicfarmingmovementin
India.TheRajasthanCollegeofAgriculturewiththesupportofthestategovernment
organizedameetingonorganicagriculturein1992.TheUnitedPlanters’Associationof
SouthIndia(UPASI)organizedtwonationallevelconferenceonorganicfarmingin1993
and1995.ThenARISE(AgriculturalRenewalinIndiaforaSustainableEnvironment)isa
majororganizationinthecountryengagedinthePromotionoforganicfarming.TheARISE
comprisesofasupportingnetworkofregionalgroupsaimingatsustainableenvironment
byprotectingbio–diversityandpromotingorganicagriculturepractices.Theselectionof
AurovillefortheconferencewasaptasithousedtheArabindoAshram andpioneering
work



underits auspices on building technology,alternative energy research,wasteland
development,afforestationandorganicagriculture.

By1980,threegroupsofIndianshadtakentoOrganicfarming.Thefirstone
consistedofurbaneducatedtechnocratsforperipheralinterest,whichdidnotlastlong.
Educatedfarmersconsistedofthesecondgroupwhosefarmingpracticeswerebasedon
scientificknowledge.Thethirdgrouppracticedorganicfarmingthroughtrailanderror.
SuccessfulorganicfarmersinIndiaarethosewhohaveaccesstosufficientnatural
resourceslike,waterandotherorganicinputsmostlyontheirownfarms.Thesefarms
Producecropslikesugarcane,areca,cocoa,coconut,pepper,andspices.Manyofthem
haveshownthatswitchovertoorganicfarmingtodonotaffectyieldsandincomeand
moreimportantly,knowledge/expertiseisavailableforsuccessfuladoptionoforganic
farminginthecountry.

TheInternationalFederationofOrganicAgricultureMovements(IFOAM)estimates
thatanareaofabout42,000hasinIndiaisunderorganicfarmingrepresentingabout0.18
percentofthe world organicacreage asin the year2015.Non– Governmental
Organisations(NGOs)arespearheadingorganicfarminginIndia.About15,000tonnesof
organicproductshavebeenraisedinIndia.Theyincludetea,coffee,rice,wheat,pulses,
fruits,spicesandvegetables.IndiaexportsorganicagriculturalproductstoEuropean
Union,USA,Canada,SaudiArabia,UAE,Japan,SingaporeandAustralia,amongothers.

Theinternationalconferenceon“IndianOrganicProduct-GlobalMarkets”attheend
of2002wasthefirsttobeheldinIndia.IFOAM predictsthatIndiaandChinahavegreat
potentialtobeorganicfarm produceexportersinthefuture.Animportanteventinthe
history ofthe modern organic farming in India was the unveiling ofthe National
Programme forOrganic Production (NPOP)on 8th May,2000 and the subsequent
AccreditationandCertificationProgrammeinOctober,2001.Thelogo“IndianOrganic”
wasreleasedon26thJuly2002tosupporttheNPOP.
3.1INDIAADVANTAGE

Indiaisendowedwithvarioustypesofnaturallyavailableorganicform ofnutrients
in differentpartsofthecountryand itwillhelp fororganiccultivation ofcrops
substantially.Thereisdiversityinclimates:100–10,000mm rainfall,hill,desert,strong
traditionalfarmingstem –crop–treeanimal,innovativefarmers,vastdrylands(60%
agricultureland),leastuseofchemicals.Infact,therainfed,tribal,north–eastandhilly
regions ofthe country where egligible chemicals used are practicing subsistent
agricultureforalongperiod.
Theseareasareorganicbydefault.Asregardstheavailabilityofmajororganicnutritional
inputs(NPK)inIndia,theestimateofNationalCentreofOrganicFarming,Ghaziabadisas
follows:

 Cropresidue =3.865milliontonnes.

 Animaldung = 3.854milliontonnes.

 Greenmanure=0.223milliontonnes.



 Bio–fertilizer =0.370milliontonnes.

Besides,thereisenoughscopeofusingbio–dynamicpreparation,vermicompost,
Amritpanietc.onon-farm productionbasis.

Anappropriatenationalagriculturepolicy,givingaprominentplacetoorganic
farming addressing the issues related to its coverage,financialsupportduring the
conversion period,creation oflinkagesamong thefarmers,processors,tradersand
consumers,inspectionandcertificationandorganicproductsandincreasingthepublic
awareness ofthe benefits oforganic agriculture along with the illeffects ofthe
conventionalsystem,shouldbedesigned.Thismustbefollowedbyconcreteactionon
thegroundifwedonotwanttomissthefarreachingchangesallovertheworldheralded
bytheorganicfarmingmovement.
3.2GOVERNMENTPOLICYONPROMOTINGORGANICFARMING

Organicfarmingappearstobeoneoftheoptionsforsustainability.Startingof
organicagricultureinIndiain1900bySirAlbertHoward,aBritishagronomistinNorth
India,DevelopmentofIndoreMethodofaerobiccompost(Howard1929),Bengaluru
methodofanaerobiccompost(Archarya1934),NADEPCompost(NDPandariPanda,
Yeotmal1980)initiatedorganicagricultureinIndia.

Theyear2000isveryimportantyearforIndiafrom organicpointofview.Thefour
majorhappeningsweremadeduringtheyear2000.Theseare:

1.ThePlanningCommissionsconstituted(2000)asteeringgrouponagriculturewho
identifiedorganicfarmingasnationalchallengeandsuggestedthatitshouldbe
takenintheform ofaprojectasmajorthrustareafor10th Plan.Thegroup
recommendedorganicfarminginNEregion,rainfedareasandintheareaswhere
theconsumptionofagrochemicalislowornegligible.

2.The NationalAgriculturalPolicy (2000)recommended promotion oftradition
knowledgeofagriculturerelatingtoorganicfarminganditsscientificupgradation.

3.TheDepartmentofAgricultureand Cooperation (DAC),MinistryofAgriculture
constituted(2000)aTaskforceonOrganicfarmingunderthechairmanshipofShri
KunwarjiBhaiYadavandthistaskforcerecommendedpromotionoforganic
farming.

4.TheMinistryofCommercelaunchedtheNationalOrganicProgrammein2000and
AgriculturalandProcessedFoodProductsExportDevelopmentAuthor(APEDA)is
implementingtheNationalProgrammeforOrganicProduction(NPOP)Underthe
NPOP,documents like nationalstandards,accreditation criteria accrediting
inspection and certification agencies, accreditation producer, inspect and
certification procedures have been prepared and approved byNationalSteen
Committee(NSC).



The policy of Ministry of Agriculture seeks to promote technically sound,
economicalviable,environmentallynon-degradingandsociallyacceptableuseofnatural
resourcesfavouroforganicagriculture.Thepolicyseekstoactualizetheareaandcrop
potentialstrengtheningruraleconomy,promotingvalueaddition,acceleratinggrowthof
agribusinessandsecuringafairstandardoflivingforthefarmersandagriculturaland
theirfamilies.

3.2.1NATIONALPROJECTSONORGANICFARMING

TheDepartmentofAgricultureandCooperation(DAC),MinistryofAgriculture,
GovernmentofIndiahaslaunchedanew Centralsectorscheme‘NationalProjecton
OrganicFarming’(NPOF)withanoutlayof₹57.05croreforproduction,promotionand
marketdevelopmentoforganicfarminginthecountryduring10thPlanonpilotbasis.The
projectisoperationsince1stOctober,2004.ItsHeadquarterisNPOF,Ghaziabadwhich
hassixregionalcenters(RCOFs)atBengaluru,Bhubneshawar,Hisar,Jabalpur,Imphaland
Nagpur.

Theuniquefeatureofthisschemeistopromotegroupcertificationbycapacity
buildthroughserviceproviderwheretheserviceproviderwillhelporganicfarmersby
providingtraining,educatingonrecordmanagement,supervisinginternalcontrolsystem,
assistingcertificationandmarketaccess.OneServiceproviderwillberegisteredwith
1500farmerworkinginidenticalgeographicalconditionwithsimilartypeofcrop.The
groupcertificationwillreducecostofcertification.

3.2.2FAO-DACPROJECTONORGANICFARMING

TheMinistryofagriculturehastakenuptheTechnicalCooperationProgram (TCP)
ofFAO(TCP/IND/3003–DevelopmentofTechnicalcapacityBaseforthePromotionof
OrganicAgricultureinIndia)toovercometheknowledgegapbyquicklyproductionbasic
informationtailored to variousecologicalzonesofthecountryonthecurrentstate
knowledgeonorganiccropproductivitypackages,inputproductionandutilizationand
certificationissueincludinglegalandinstitutionaspects.Theprojectisoperationalsince
April,2005.

3.2.3CONSTITUTIONOFORGANICEXPERTPANELBYDAC

Therearemanyissuesoncropproductivityandinputuseunderorganicfarming
whichhavebeenraisedbyvariousconcerns.Toaddressalltheseissues,theMinistryOf
Agricultureconstituted(July,2005)anorganicexpert’spanelunderthechairmanshipOf
Dr.
H.P.Singh,Dean,G.B.PantAgriculturalUniversity.Basedontherecommendationofthis
panel,theapproachtowardsorganicfarmingcouldbereviewed.

3.2.4ORGANICFARMINGAPPROACHBYNAAS

TheNationalAcademyofAgricultureScience(NAAS)hasissuedaPolicyPaperon
Organic Farming,Which concludes thatwhile synthetic pesticides can be avoided,
completeexclusionoffertilizersmaynotbeadvisableunderallsituations.TheNAAS
recommends



thata“holisticapproachInvolvingIntegratedNutrientManagement(INM),IntegratedPest
Management(IPM),enhanced inputuse efficiency and adoption ofregion-specific
promisingcroppingsystem wouldbethebestorganicfarmingstrategyforIndia”.To
beginwith,thepracticeoforganicfarmingshouldbefoelowvolume,highvaluecropslike
spices,medicinalplants,fruitsandvegetables.TheNAAShasalsoemphasizedtheneed
forintensiveresearchonsoilfertilityandplanthealthmanagementandonissuesrelating
tomicrobialcontaminationoffoodarisingfrom theuseoffarm yardmanures.

3.3GLOBALSCENARIOOFORGNICFARMING

The negative effects ofmodern chemicalbased farming system were first
experiencedbythosecountries,whichintroduceitinitially.So,naturally,itwasinthose
countriesorganicfarmingwasadoptedinrelativelylargescales.Thereareverylarge
organizationspromotingtheorganicfarmingmovementinEuropeancountries,America,
Australiaetc.Theseorganizations,forexample,theInternationalFederationofOrganic
Agriculture Movements (IFOAM)and Greenpeace have studied the problems ofthe
chemicalfarmingmethodsandcomparedthebenefitsaccruingtotheorganicfarming
withtheformer.OrganicfarmingmovementshavesincespreadtoAsiaandAfricatoo.

3.3.1PRE–WORLDWARII

Organic Agriculture ( as opposed to conventional) began more or less
simultaneouslyinCentralEuropeandIndia.TheBritishbotanistSirAlbertHowardisoften
referredtoasthefatherofmodernorganicagriculture.From 1905to1924,heworkedas
anagriculturaladviserinPusa,Bengal,wherehedocumentedtraditionalIndianfarming
practicesandcametoregardthenassuperiortohisconventionalagriculturescience.His
researchandfurtherdevelopmentofthesemethodsisrecordedinhiswritings,notably,
his1940book,AnAgriculturalTestament,whichinfluencedmanyscientistandfarmersof
theday.

InGermany,RudolfSteiner’sdevelopment,bio-dynamicagriculture,wasprobably
thefirstcomprehensiveorganicfarmingsystem.ThisbeganwithalectureseriesSteiner
presentedatafarm inKoberwitz(nowinPoland)in1924.

In1909,AmericanagronomistFH KingtouredChina,KoreaandJapan,studying
traditionalfertilization,tillageandgeneralfarmingpractice.Hepublishedhisfindingsin
FarmersofFortyCenturies(1911,CourierDoverPublication).Kingforesaw a“World
movementfortheintroductionofnew andimprovedmethods”ofagricultureandinlate
yearshisbookbecameanimportantorganicreference.

Theterm organicfarmingwascoinedbyLordNorthbourneinhisbookLooktothe
Land(writtenin1939,published1940).From hisconceptionof“thefarm asorganism”,
describedaholistic,ecologicallybalancedapproachtofarming.

In1939,influencedbySirAlbertHoward’swork,LadyEveBalfourlaunched
HaughleyExperimentonfarmlandinEngland.Itwasthefirstscientific,side–by–
side



comparisonoforganicandconventionalfarming.Fouryearslater,shepublishedThesoil,
basedontheinitialfindingsoftheHaughleyExperiment.

InJapan,MasanobuFukuoka,amicrobiologistworkinginsoilscienceandplant
pathology,begantodoubtthemodernagriculturalmovement.In1937,hequithisjobas
researchscientist,returnedtohisfamily’sfarm in1938anddevotedthenext60years
developingaradicalno-tillorganicmethodforgrowinggrainandmanyothercrops,no
knownasNatureFarming(NaturalFarming),‘do-nothing’farmingorFukuokaFarming.

3.3.2POST–WORLDWARII

TechnologicaladvanceduringWorldWarIIacceleratedpost–warinnovationin
aspectofagriculture.Atthesametime,increasinglypowerfulandsophisticatedfarming
machineryallowedasinglefarmertoworklargerareasoflandandfieldsgrewbigger.

In1944,aninternationalcampaigncalledgreenrevolutionwaslaunchedinMexico
with private funding from the US.Itencouraged the developmentofhybrid plants,
Chemicalcontrols,large-scaleirrigationandheavymechanizationinagriculturearound
theworld.

Duringthe1950s,sustainableagriculturewasatopicofscientificinterest,but
researchtendedtoconcentrateondevelopingthenew chemicalapproaches.IntheUS,
begantopopularizetheterm andmethodsoforganicgrowingparticularlytoconsumed
throughpromotionoforganicgardening.

In1962,RachelCarson,aprominentscientistandneutralist,publishedSilentspring
chroniclingtheeffectsofDDTandotherpesticidesontheenvironment.

Inthe1970s,globalmovementsconcernedwithpollutionandtheenvironment
increase theirfocus on organic farming.As the distinction between organic and
conventionalfoodbecameclearer,onegoaloftheorganicmovementwastoencourage
consumptionoflocalgrownfood.

In1975,Fukuokareleasedhisfirstbook,TheOne-StrawRevolution,withastrong
impactin certain areasofagriculturalworld.Hisapproach to small– scalegrain
production emphasized meticulous balance ofthe localfarming ecosystem and a
minimum ofhumanandlabor.

Inthe1980s,aroundtheworld,farmingandconsumergroupsbeganseriously
pressuring governmentregulation oforganic production.This led to legislation and
certificationbeingenactedthroughthe1990sandtodate.

Sincetheearly1990s,theretailmarketfororganicfarmingindevelopedeconomies
hasgrowingbyabout20percentannuallyduetoincreasingconsumerdemand.Concern
the qualityand safetyoffood and the potentialforenvironmentaldamages from
conventionalcultureareapparentlyresponsibleforthistrend.

Inapproximately150countriesoftheworld,organicfarmingisbeingpracticedand
theunderorganicmanagementiscontinuouslygrowing.

TABLE3.1Landareaofmajorcountriesunderorganicmanagement(2017)
(FiBLSurvey–2019)



No. Nameof

country

Areaunder

organic(m ha)

No. Nameof

country

Areaunder

organic(m ha)

1. Australia 35.65 7. China 3.01

2. Argentina 3.39 8. Japan 0.009

3 USA 2.03 9. India 1.7

4. UK 0.49 10. Pakistan 0.05

5. Germany 1.37 11. SriLanka 0.17

6. SouthAfrica 0.41 12.

AllWorld 69.85

Standard

Globallytherearemorethan60standardswhichincludeIFOAM basicstandard
CODEXAlimentationsCommissionguidelines,EURegulation2029/91,NOPofUSA.

SOMEFACTSONINTERNATIONALSTANDARDS

1IFOAQM  Establishedin1972

 HeadquartersinGermany

 UmbrellafororganizationOrganicAgriculturalAssociation

 Developedinternalbasicstandardsoforganicagriculture

 SetupInternationalOrganicAccreditationService(IOAS)
July2001

2CODEX  CodexAlimentariousCommission–AjointFAO/WHO

 Intergovernmentalbody

 Establishedin1962

 Produceasetofguidelinesfororganicproduction

3EU

REGULATION

 LaidoutabasicregulationforEuropeanUnionorganic

standardincounselRegulationNo2092/91(June1991)

4DEMETER  Demeterinternationalsisworldwidenetworkof19
InternationalcertificationBodiesinAfrica,Australia,Europe

 Developedguidelinesforbiodynamicpreparation

5JAS  AsetofguidelinesJapanAgriculturalStandardsFororganic

Farming

Certification

As perOrganic Certification Dictionary,2003 as published by Grolink,there are 3
certificationbodiesacrosstheworld,buttheyareunevenlyspread.Around300ofthem
locatedinEuropeanUnion,USA,JAPAN,CanadaandBrazil.ThereisIFOAM accreditation
programme,launchedin1992,byinitiatingInternationalGroupaccreditationService(IOAS)



Introduction

CHAPTER:5
NUTRIENTMANAGEMENTINORGANICFARMING

In orderto realizethepotentialofproduction systemson asustained basis,
efficientmanagementofresourcesiscrucial(essential).Asuccessfulfarmingsystem
reliesonthemanagementoforganicmattertoenhancephysico-chemicalandbiological
propertiesofthesoil.Theeffectsofsoilorganicmatteraredynamicasitisasourceof
gradualreleaseofessentialplantnutrients;improvessoilstructure,itsdrainage,aeration
andwaterholdingcapacity(WHC);improvessoilbuffercapacity;influencethesolubilityof
mineralsandservesasasourceofenergyforthedevelopmentofmicro-organisms.

Accordingtoaconservativeestimate,around600to700m tofagriculturalwaste
isavailableinthecountrybutitisnotmanagedproperly.Wemustconvertwasteinto
wealthbyconvertingthisbiomassintoenergy,nutrienttostarvedsoilandfueltofarmers.
Indiaproducesabout1800m tofanimaldungperannum.Evenif⅔ ofthedungisused
forbiogasgeneration,itisexpectedtoyieldabout440m t/annum ofmanure,whichis
equivalentto2.90m tN,2.75mtP2O5and1.89m tK2O.
CONCEPTANDDEFINITIONOFINM

TheconceptofbiologicalINM isthecontinuousimprovementofsoilproductivity
onlong-term basisthroughappropriateuseoforganicmanures,greenmanures,BGA,
biofertilizersandotherbiologicalderivedmaterialsandtheirscientificmanagementfor
optimum growth,yieldandqualityofcropsandintensivecroppingsystemsinspecific
agro-ecologicalsituations.
DefinitionofBiologicalINM

AccordingtoSanchaz(1994).Itshouldrelayonbiologicalprocessesbyadapting
germplasm toadversesoilconditions,enhancingsoilbiologicalactivityandoptimizing
nutrient,cyclingtominimizeexternalinputsandmaximizetheefficiencyoftheiruse.

Itcanalsobedefinedas“asystem forapproachingofsoilnutrientmanagement
whichmaintainsoilhealth,soilfertility,sustainingagriculturalproductivityandimproving
farmersprofitabilitythrougheffective,judiciousandintensiveuseofbiologicalbased
nutrientmanagementresources”.Theresourcesarebiofertilizers,organicmanuresgreen
manuringcroprotation,N-fixingorganisms,mycorrhizae,PSM etc.
RoleofdifferentsourcesforbiologicalINM
4.1 ORGANICMANURES

Term ‘manure’wasusedoriginallyfordenotingmaterialslikecattlemanureand
otherbulkynaturalsubstancesthatwereappliedtoland,withtheobjectofincreasingthe
productionofcrops.Therefore,manuresaredefinedastheplantandanimalwastes
whichareusedassourcesofplantnutrients.

Urineisnormallylowinphosphorusandhighinpotash,whereasaboutequalparts
ofnitrogenmaybeexcretedinfaecesandurineofthecattle.Hencethemanureinwhich
theproportionoftheurinewasallowedtodrainawaywouldberelativelylowinNandK.
Poultrymanureisveryimportantfororganicfarmingduetotherewillbenolossofurine,
sincebothliquid&solidportionsareexcretedtogether.

Freshpoultrymanurecreateslocalalkalinity,itmayhamperthestandingcrop.
Therefore,itisrecommendedtopreservetheexcretaatleastforsixmonthswithsuitable
amendmentsandappropriatemicrobes.
ADVANTAGESOFMANURING

Manuressupplyplantnutrientsincludingmicronutrients
Theyimprovesoilphysicalproperties
Increasenutrientavailability
Providefoodforsoilmicroorganisms



Providebufferingactioninsoilreaction
Improvesoiltilth,aerationandWHCofthesoil

Onthebasisofconcentrationofnutrients,manurescanbegroupedintotwo
categories-
(A)Bulkyorganicmanures

ContainsmallpercentageofnutrientsandtheyappliedinlargequantitieslikeFYM,
compost,greenmanure,biogasslurry,nightsoil,sewageandsludge,poultrymanure,
sheep&goatmanure,animalwaste,cropresidueetc.
A.1 FARM YARDMANURE(FYM)

MostcommonlyusedorganicmanureinIndia.Itreferstothedecomposedmixture
ofdungandurineoffarm animalsalongwithlitterandleftovermaterialsfrom roughages
orfodderfedtotheanimals.Itcontains0.5%N,0.2%P2O5and0.5%K2O.Urinecontains
1% Nand1.35% K2O.Litteristhestraw,peat,sawdustanddryleavesusedasbedding
materialforfarm animalsandbirds.TheNpresentinurineismostlyintheform ofurea
whichissubjectedtovolatilizationlosses.Chemicalpreservativesareusedtoreduce
lossesandenrichFYM e.g.gypsum,kainiteandsuperphosphate.Thesepreservatives
absorburineandpreventvolatilizationlossofureaandalsoaddnutrients.
A.2 COMPOST

Compostmeans‘aproductobtainedbythecontrolleddecompositionoforganic
wastes(composting),finallyusedasorganicmanure’.Compostingistheprocessof
reducinganimalandvegetablerefuse(exceptdung)toaquicklyutilizableconditionfor
improvingandmaintainingsoilfertility.ThefinalwelldecomposedmanurehavinglowerC:
N ratio is termed as ‘compost’.The recycling oforganic materials by biological
decompositionasmanureisveryimportantfororganicfarmingasitkillsweedseeds,
pathogenicorganisms,anddisposeoffagricultural/industrialwastesto producea
uniform,slow releaseorganicfertilizerwhichstimulatessoilslife,improvesoilstructure
andcontrolinsect-pestsanddiseases.Compostcontains0.5-0.15-0.5N,P,K,respectively.
A.3 BIOGASSLURRY

Instead ofdirectlyusing theanimaldung forcomposting itcan beused for
productionofbiogasbyfeedingthroughBiogasPlants.Itcontains(1–1.8%N,0.4–0.9%
P2O5and0.6-1%K2O)duetolowvolatilizationlossesofammonia.
A.4 NIGHTSOIL(Poudrette)

Nightsoilishumanexcreta,bothsolidandliquid.Itcontains5.5%N,4%P2O5and
2%K2O.Thedehydrationofnightsoil,assuchorafteradmixturewithabsorbingmaterials
likesoil,ash,charcoalandsawdustproducesapoudrettethatcanbeusedeasilyas
manure.Poudrettecontainsabout1.32%N,2.8%P2O5and4.1%K2O.
A.5 SEWAGEANDSLUDGE
1.1.1Thesolidportioninthesewage(humanexcreta+water)iscalledsludgeandliquid
portionissewagewater.Itcanberecycledforcropfertilization,irrigationtothecrop,
aquacultureproduction,applicationtoforestland,biogasproductionandlandreclamation.
Itwasestimatedthattotalwastegeneratedby217millionpeopleinurbanareasis39mt/
year(2001).ThetotalNPKcontentofthiswouldbe2.5lactoneofN,2.6lactoneofPand
2.6 lactoneofK.Boththecomponentsareseparated and aregivenapreliminary
fermentationandoxidationtreatmentstoreducebacterialcontaminationandoffensive
smell,otherwisesoilquicklybecomes“sewagesick”owingtothemechanicalcloggingby
colloidalmatterinthesewageandthedevelopmentofanaerobicorganismswhichnot
onlyreducethenitratealreadypresentinthesoilbutalsoproducealkalinity.These
defectscanberemovedbythoroughlyaeratingthesewageinthesettlingtankbyblowing
airthroughit.Thesludgethatsettlesatthebottom inthisprocessiscalled“activated
sludge”(3.6%N,2%P2O5&1%K2O).
A.6 SHEEP&GOATMANURE



ThedroppingsofsheepandgoatcontainhighernutrientsthanFYM andcompost.
Onanaverage,themanurecontains3%N,1%P2O5&2%K2O).Itisappliedtothefieldin
twoways-i)Sweepingofsheepandgoatshedsareplacedinpitsfordecompositionandit
isappliedlatertothefield.ii)Sheeppenning-whereinsheepandgoatsareallowedtostay
overnightinthefieldandurineandfaecalmatterisaddedtosoil.
A.7 POULTRYMANURE

PoultrymanurecansupplyhigherN andPtothesoilthanotherbulkyorganic
manures.Theaveragenutrientcontentis2.87%N,2.93%P2O5&2.35%K2O.
A.8 GREENMANURING

Greenun-decomposedplantmaterialusedasmanureiscalledgreenmanure.By
growing greenmanurecrops(usuallyleguminouscrops)aregrowninthefield and
incorporatingitinitsgreenstageinthesamefieldiscalledgreenmanuring.Itadds
organicmatterandnitrogentothesoil.Onanaveragegreenmanuringgives60-80kg
N/ha.
(B)Concentratedorganicmanures

Thesehaverequiredinsmallquantitiesandcontainhighernutrientsascomparedto
bulkyorganicmanures.Themostcommonlyusedareoilcakes,fishmeal,meatmeal,
bloodmeal,horn&hoofmeal,birdguano,rawbonemealetc.whichactagoodsourceof
organicmanuresfororganicfarmingsystem.
B.1 OILCAKES

Oilcakesaregenerallygroupedintotwogroups,viz.,edibleoilcakessuitablefor
feedingthecattleandotherdomesticanimalsandnon-edibleoilcakesexclusivelyused
asmanureduetotheirhighercontentofplantnutrients.IthasbeenestimatedthatIndia
producedabout2.5milliontonesofoilcakesannually

Non-edibleoilcakesareusedasmanureespeciallyforhorticulturalcrops.Nutrient
presentinoilcakes,aftermineralization,aremadeavailabletocrops7-10daysafter
application.Oilseed cakes need to be wellpowdered before application foreven
distributionandquickerdecomposition.Neem cakeactsasNitrificationInhibitor.

Averagenutrientcontentofdifferentoilcakes

Oilcakes
Percentcomposition

N% P% K%
Edibleoilcakes(feedforlivestock)

Safflower(decorticated) 7.9 2.2 1.9
Groundnut 7.3 1.5 1.3
Cottonseed(decorticated) 6.5 2.9 2.2
Non-edibleoilcakes(notfedtolivestock)
Safflower(un-decorticated) 4.9 1.4 1.2
Cottonseed(un-decorticated) 3.9 1.8 1.6
Caster 4.3 1.8 1.3
Neem 5.2 1.0 1.4

B.2 FISHMEAL
SeafoodcanningindustriesarepresentinalmostallcoastalstatesofIndia,Fishes

whichisnotpreferredfortablepurposesduetotheirsmallsize,bonnynatureandpoor
tastecanbeconvertedintoverygoodorganicmanure.Thefishisdried,powderedand
filledinbags.Itcontainsaveragenutrientsare4-10,3-9&0.3-1.5NPK.Thesemanuresare
highlysuitableforfruitorchardsandplantationcrops.
B.3 MEATMEAL

Anadultanimalcanprovide35to45kgofmeatafterslaughterordeath.It
contains8-9%Nand7%P2O5.
B.4 BLOODMEAL



Bloodmanurecontainabout13-20%N,richinIronanditsapplicationgivesadeep
richcolourtofoliage,.
B.5 HORN&HOOFMEAL

Ahealthyanimalcangiveabout3to4kgofhornandhoof.Thesematerialsare
dried,powdered,baggedandmarketedasmanure.Itcontains13%N.
B.6 GUANO(Bird/Fish)

Theexcretaanddeadremainsofthebirdiscalledbirdguano(11-14% N&2-3%
P2O5)andtherefuseleftoveraftertheextractionofoilfrom thefishinfactories,driedin
cementedyardsandusedasmanureiscalledasfishguano(7%N&8%P2O5).
B.7 RAW BONEMEAL

Anexcellentsourceoforganicphosphorus.Itcontains3to4%Nand20to25%
P2O5.
4.2VERMICOMPOSTING
Definition:Theprocessofcompostingorganicwastesthroughdomesticatedearthworms
undercontrolledconditionsisvermicomposting.

Earthworms have tremendous abilityto compostallbiodegradable materials.
Wastesubjectedtoearthworm consumptiondecompose2to5timesfasterthanin
conventionalcomposting.During composting thewastesaredeodorized,pathogenic
micro-organismsaredestroyedand40to60%volumereductioninorganicwastestake
place.Itisestimatedthattheearthwormsfeedabout4to5timetheirownweightof
materialdaily.

Earthwormsbearsbothmaleandfemalereproductiveorgans.However,twoworms
areneededforsuccessfulcopulation.Theselffertilizationdoesnotoccurgenerallyinthe
earthworms.Fertilizationtakeplaceintheeggcaseorcocoon.

Earthworm speciessuchasEiseniafoetida,Eudriluseugeniae,lumbricusrubellus,
L.mauriteeandperionixexcavatushavebeenrecommendedforvermiculturetechnology.
Vermicompostisthecompostwhichispreparedbyearthworms.Itisamixtureofworm
casting (faecalexcretions)organicmaterialsincluding humus,liveearthworms,their
cocoonsandothermicroorganisms.
Vermiculture:Itistheprocessofrearingandbreedingofearthwormsincontrolled
conditionandpresentlyitisknownasearthworm biotechnology.Itisestimatedthat1800
wormswhichisanidealpopulationforonesq.metercanfeedon80tonnesofhumusper
year.Faecalmatterorexcretionsofearthwormsisknownasvermincast.Vermiwashisa
liquidfertilizercollectedafterthepassageofwaterthroughacolumnofworm activation,
whichisusefulforfoliarspray.Itmaybedilutedwithwaterbeforeuse.Itcanalsobe
dilutedwith10%urineofcow.Theaveragenutrientcontentofvermicompostisabout0.5
to0.9-
0.1to0.2-0.67%N,P,Krespectively.
VERMIWASH –Aliquidmanure:Itisatransparentpaleyellow colouredfluidcollected
afterthepassageofwaterthroughacolumnofworm actionoritacollectionofexcretory
productsandmucussecretionsofearthworm alongwithnutrientsfrom thesoilorganic
molecules.Itisveryusefulasafoliarspraytoenhancetheplantgrowthandyieldandto
checkdevelopmentofdiseases.
BENEFITSOFVERMICOMPOST

1.Whenaddedtoclaysoil,loosensthesoilandprovidesthepassagefortheentryof
air.

2.Themucusassociatedwithitbeinghygroscopic,absorbswaterandpreventswater
loggingandimproveswaterholdingcapacity.

3.Inthevermicompost,someofthesecretionsofwormsandtheassociated
microbesactasgrowthpromoteralongwithothernutrients.

4.Itimprovesphysical,chemecalandbiologicalpropertiesofsoilinthelongrunon
repeatedapplication



5.Theorganiccarboninvermicompostreleasesthenutrientsslowlyandsteadilyinto
thesystem andenablestheplanttoabsorbthesenutrients.

6.Themultifariouseffectsofvermicompostinfluencethegrowthandyieldofcrops.
7.Earthworm canminimizethepollutionhazardscausedbyorganicwasteby

enhancingwastedegradation.
APPLICATIONOFVERMICOMPOST

Inorchardsthedosedependsontheageofthetree.Itcanbeused@ 500gin
smallfruitplantsand3–4kg/treewhereasforvegetablecrops@ 3kg/10m2area.For
generaluseinagriculture,vermicompostshouldbeapplied@ 5t/ha.Vermicompostis
mixedwithequalquantityofdriedcowdungandusedasbroadcastwhenseedlingsare
12-15cm heightandwatershouldbesprinkled.
4.3 GREENMANURING
4.3.1Definition:Cropsgrownforthepurposeofrestoringorincreasingtheorganicmatter
contentinthesoilarecalledgreenmanurecropswhiletheregreenundecomposedplant
materialusedasmanureiscalledgreenmanure.Theiruseincroppingsystem isgenerally
referredasgreenmanuring.Itisobtainedintwoways-eitherbygrowninsituorbrought
from outsite.Inbothways,theorganicmaterialshouldbeworkedintothesoilwhilethey
arefairlyyoungforeasyandrapiddecomposition.

i) In situ green manuring:Growing ofgreen manure crops in the field and
incorporatingitinitsgreenstageinthesamefield(i.e.insitu)istermedasgreen
manuring.

ii) Greenleafmanuring:istheapplicationofgreenleavesandtwigsoftrees,shrubs
andherbscollectedfrom nearbylocationandaddingtothesoil.Foresttreeleaves
arethemainsourceofgreenleafmanuring.Legumesareusuallyutilizedasgreen
manurecropsastheyfixatmosphericnitrogenintheroot/stem nodulesthrough
symbioticassociation.

4.3.2ADVANTAGESOFGREENMANURING
1.Itaddsorganicmattertothesoil.Thisstimulatestheactivityofsoilmicroorganisms
2.Greenmanuringconcentratesplantnutrientinthesurfacelayerofthesoil
3.Itimprovethestructureofsoilbydeeprootingsystem
4.Itfacilitatesthepenetrationofrainwater,thusdecreasingrunoff&soilerosion.
5.Itholdsplantnutrientsthatwouldotherwisebelostbyleaching(eg.N)
6.ItincreasestheavailabilityofcertainplantnutrientslikeP,Ca,K,Mg&Fe.
7.Itchecksweedgrowthbyquickinitialgrowth
8.Itaidinreclamationofsodicsoilsbyreleaseoforganicacids.

DESIRABLECHARACTERISTICSFORGREENMANURECROPS
Thecriteriaforwhichgreenmanurecropsareselectedshouldhavefollowingcharacters,

Itshouldbehighbiomassproduction
Itshouldbedeeprootingsystem
Itshouldbeleguminousfamily
Itshouldbefastinitialgrowth
Itshouldbemoreleafythanwoody
ItshouldbelowC/Nratio
Itshouldbenon-hostforcroprelatedpathogens
Itshouldbeeasyandabundantseedproducer
Itshouldbeusefulfor‘by-products’

4.3RECYCLINGOFORGANICRESIDUES
Avarietyoforganicresiduesincludecropresiduesintheform ofstraw,husk,forest

litter;animalwasteslikedungurine,bonesetc.,guano,cityorhouseholdresidues,oil
cakes,byeproductsoffoodandsugarindustries,pondsilt,marinewastes,seaweedsand
humanhabitationwastes.Therearetwomajorcomponentsofcropresiduesavailable,i.e.



harvestrefuse(straw,stubbles,haulm ofdifferentcrops)andprocesswastes(nutshell,
oilcakesandcobsofmaize,bajraandsorghum).Cropresiduesaredefinedas‘thenon-
economicplantpartsthatareleftinthefieldafterharvestandremainsthataregenerated
from packingshedsorthatarediscardedduringcropprocessing’.Thebenefitsofproper
organicresiduerecyclingarethattheysupplyessentialplantnutrients,improvesoil
properties,protectthesoilfrom erosionhazards,reducingresidueaccumulationatthe
sites theyproduced,providing employmentas wellas income to many,enhancing
environmentalqualitiesandillustratethatmanisnotawastegeneratorbutalsoitswise
29tilizer/manager.
4.4 BIO-FERTILIZERS(Microbialinoculants)

Theatmosphereoveranhectareoflandconsistsof80,000tonesofN.Though
atmosphericNispresentinsufficientquantity(80%),itisnotavailabletoplantssinceit
existsininertform.BiologicalnitrogenfixationistheconversionofatmosphericN by
livingorganismsintoformsthatplantscanuse.Thisprocessiscarriedoutbyagroupof
bacteriaandalgaewhichfixatmosphericNitrogen(N2)intoassimilableformsofnitrogen
(NH3)

Itcanbedefinedasbio-fertilizersormicrobialinoculantsarepreparationscontaining
liveorlatentcellofefficientstrainofN-fixingorP-solubilizingmicroorganismsusedfor
seedorsoilapplicationwiththeobjectivesofincreasingthenumbersofsuchmicro
organisms in the soilor rhizosphere and consequently improve the extent of
microbiologicallyfixedNforplantgrowth.
4.5:1Useofbio-fertilizers

Azospirilum is applied as seed treatmentorsoilapplication in crop like rice,
sugarcane,pulses,soybeanandvegetables.Itincreaseinrootlength,topdryweight,root
dryweight,totalleafareaandyieldwerereported.Theinoculantslikenitroplus(legume
inoculants)andVAM (VesicularArbuscularMicorrhizae)arealsoeffectiveforcropyield
improvement.TheBacillussp.andpseudomonassp.arehelpfullinsynthesizingthe
insoluble form ofphosphorus.The combined application ofphosphobacteria,rock
phosphateandFYM tocommercialcropshavegreatlyunhancedbiomassproduction,
uptakeofnutrientsandyield
4.5.2Enrichmentofcompostwithmicrobialinoculants.

Compostpreparedbytraditionalmethodisusuallylowinnutrientsandthereisneed
to improved its quality.Enrichmentofcompostusing low costnitrogen fixing and
phosphatesolubilizingmicrobesisoneofthepossiblewayofimprovingnutrientstatusof
thesoil.Itcouldbeachievedbyintroducingmicrobialinoculants,whicharemoreefficient
thanthenativestrainsassociatedwithsubstratematerials.Boththenitrogenfixingand
phosphatesolubilizingmicrobesaremoreexactingintheirphysiologicalandecological
requirements.The only alternative is to enhance theirinoculum potentialin the
compostingmass.
4.5.3Benefitsofbio-fertilizersinorganicfarming

Bio-fertilizersareeco-friendlyanddonothaveanyilleffectonsoilhealthand
environment.

 Theyreducethepressureonnon-renewablenutrientsources/fertilizer.
 Theirformulationsarecheapandhaveeasyapplicationmethods.
 Theyalsostimulateplantgrowthduetoexcretionofvariousgrowthhormones.
 Theyreducetheincidenceofcertaindisease,pathogenandincreasedisease

resistance.
 Theeconomicbenefitstocostratioofbio-fertilizersisalwayshigher.
 Theyimprovetheproductivityofwastelandandlowlandbyenrichingthesoil.



CHAPTER:6
DISEASEANDPESTMANAGEMENTINORGANICFARMING

Introduction:-
Theuseofsyntheticchemicalstomanagepestshasanumberofdisadvantages

which cause environmentalpollution,phytotoxicity,ground watercontamination and
adverselyaffectthe soiland its biotic environment.Indiscriminate use ofsynthetic
pesticidesresultedininsecticideresistance,resurgenceandaccumulationofpesticide
residuesinfood,fruitsandvegetables.

Integratedpestmanagementmeasuresareeitherpreventiveorcurative.Controlof
insectpestreliesonunderstandingofthepestlifecycle,behaviorandecology.Itinvolves
naturalenemies,hostresistanceandculturalpractices.
A. CULTURALMETHODS

Culturalcontrolisjustamodificationormanipulationoftheenvironmenttothe
disfavourofpests by disrupting theirreproductive cycles,eliminating theirfoods,
destroyingtheirweedhostsormakingtheenvironmentmorefavourableforpredators,
parasitoids and antagonists.The importantculturalpractices suitable fororganic
productiontoreducetheseverityofinsects,pestsanddiseasesareasfollows.

1. Tillageoperation:-
Plowingorhoeinghelpstoexposestagesofsoilinhabitinginsectstosunor
predatorybirds.Earthingupofsoilinsugarcanereducesseedlingborerinfestation.

2. Fieldandplantsanitation:-
Regularremovalofweeds,pest-affected plantparts,crop stubbles and their
destructionwilleliminatethesourcesofinfestationofthediseasesandpests.
Distractionofboredshootsandfruitsofbrinjal,okrapreventsfurtherbuildupof
thepestpopulation.Manyvirusdiseaseslikeleafcurl,budandstem rotoftomato,
groundnutandsunflowercanbeminimizedbyuprootingtheinfectedplants.

3. Croprotation:
Growingofanonhostcropafterahostcropofthepestwillbreakthebreeding
cycleofpestspeciesandreducetheirpopulation.Likewise,croprotationprevents
thebuildupofplantpathogeninsoil.

4. Growingofpestresistantvarieties:
Certainvarietiesofcropsarelessdamageorlessinfestedthanotherbyinsects.
Theresistantvarietieshavephysicalandphysiologicalfeatures,whichenableto
avoidpestattacks.i.e.

Crop Tolerant/Resistant
variety

Pest/Disease

Cotton L.K.861,Kanchana Whitefly
L-603,L-604, Jassids
Narsimha Helicoverpa

Groundnut Vemana,Tirupathi,
ICGS-11

Budrot

Kadiri,ICGS-10 Leafspot
ICGV-86325 Multipleresistanttopests&

diseases
Redgram ICPL-332(Abhaya) Podborer
Castor JI-144 Capsuleborer

5. Trapcropping
Somecropsaremorepreferredbythepestsforfeedingandegglayingaregrown
astrapcropsonthebundsofthemaincropor1rowafter10rows.Removaland



destruction ofegg masses and smalllarvae from trap crop reduce the pest
population
i.e.

Crop Pest Trapcrop
Cotton,Groundnut Spodoptera Castor,sunflower
Cotton,chickpea,pigeonpea Helicoverpa Merigold
Sesamum Redhairycaterpillar Cowpea
Greengram Redhairycaterpillar Sunnhemp

6.Watermanagement:
Floodingoffieldwheneverpossible;killsrootgrubs,termitesandsoilborneplant
pathogens.Drainingofwaterforafew daysinpaddyfieldssupprssbrownplant
hopperpopulation

7. Adjustingtimeofsowing:
Thesimultaneoussowingofcropsinalocalityhelpsinreducingpestdamage.
Manyatimesearlysowncropsescapepestattacki.e.Jowarcropsownbeforethe
endofJunemonthsusuallyescapesattackbyshootfly.

B.MECHANICALMETHODS:
Handpickingofeggmasses,gregariouslarvaeandsluggish/lazyadultsandtheir

destructionhelpsinreducingofpestpopulation
1.Useofphenomonesandlighttraps:

sexpheromonesaremostlyemittedbyfemaleinsectstoattractthemale
insectformatting.Suchchemicalcompoundscanbepreparedinthelaboratory
andmakeavailableasluresforuseintraps.Thesepheromones&alsolighttraps
attracttheinsectsinlargenumberstothetraps,wheretheygettrappedandkilled.
Pheromonesarenontoxic,speciesspecific,safetootherorganisms,plantsand
environment.Generallyatleast5traps/haarerecommendedformonitoringfor
eachpestspecies.

2.Useofyellowstickytraps:
Itisusedtomonitoraphidsandwhitefly.

3.Erectingbirdperchase:
Birdpercheshelpsinattractingbirds,keepwaterinsmallbowlandspread

cookedyellowricetoattractinsectivorousbirds.
4.Soilsolarization:

Soilsolarizationbymulchingthesoilwithpolythenecoverfor3-4weeks
duringsummermonthsresultsinkillingofsoilbornepathogensandweedseeds.

5.Useofnylonnet
Growing ofvegetable nurceryundernylon netdrasticallyreduces pest

populationandvirus/mycoplasmadiseasesbypreventingtheentryofvectors.
6.Hotwatertreatment:

Forthecontrolofnematodeproblem inplantingstockofbananasuckers
soakedinhotwaterfor25minitsat550Ctemperature.

C. BIOLOGICALMETHODS
Biologicalcontrolmeans“Theutilizationofanylivingorganismsforthecontrolof

insect-pests,diseasesandweeds.Thismeansuseofanybioticagentforminimizingthe
pestpopulationeitherdirectlyorindirectly.Conservationofthesebioticagentsinthefield
ormultiplyinginthelaboratoryandreleasinginthefieldsiscalledbiologicalcontrol.
ADVANTAGESOFBIOLOGICALCONTROL

1.Bio-controlisexercisedinawiderangeofareaanditissafeforhumanaswellas
animalhealth.

2.Applicationofbioticagentiseasyandpossibleevenininaccessibleareaslike
forests,talltrees,podns,rivers,lakes,revinesetc.



3.Thebioagentssurviveinnaturetillthepestsisprevalentandselfperpetuatingin
nature.

4.Thereisnoneedforanyspecialequipmentslikesprayer,dusterexceptforsome
microbialpreparation

5.Nowaitingperiodisrequiredforharvestingofthecrops.
6.Biologicalagentslikeparasitoidsandpredators,etcmaybemultipliedatfarmer’s

level.
7.Thismethodisveryeconomicalonesthemethodisdeveloped,itisusuallyfreeof

chargesforthefarmers.
Someoftheimportantbio-controlagentsare,

1. Predators:Thepredatorsarefeedingseveraloftheinsect-pestsduringtheirlife
cycleandholdakeyroleinminimizingpestpopulationunderfieldconditions.The
commonpredatorsarebirds,spiders,dragonflies,ladybirdbeetles,groundbeetles,
ants,chrysoperlaetc;arehelpstocontrolsuckingpests,podborereggsandlarvae
i.e.

Sr.No. Predators Pestcontrolled
1. chrysoperla Softbodyinsectslikeaphids,Whitehay,leafhoppers,

thripsetc.
2. ladybird

beetle
Aphids,mealybugs

3. Spiders Insects

2. Parasitoids:Theseinsectsarealwaysrequirepassingatleastonestageoftheirlife
cycleinsidethehost.Thetinyadultsofparasitoidssearchforthehosteggsand
parasitisethem,i.e.theylaytheirowneggswithintheeggofthepests.Onhaching,
theparasitoidlarvafeedontheembryoniccontentofegg.Thuskillonlyonehost
insectduringtheirlife.However,duetotheirhighmultiplicationratetheyareofvital
importanceinthebio-controlagents.Forex.

Crop Pest Parasitoids Dosage/ha
Cotton Bollwarms Trichogramachilonis 1,50,000
Sugarcane Early shoot borer,

stockborer
--“-- 50,000

Paddy,Maize stem borer T.japonicum 50,000

3. Biologicalchemicals:Thepesticidesderivedfrom livingorganismsarebiopesticides.
Theseproductsaremoreselective,eco-friendlyandleavenotoxicresiduesinthe
environment.TheIdentificationofnaturalchemicalsopennew eraofpestcontrol.
Thesechemicalsdonotkilltheinsects,buteitherattract,repelormodifytheirusual
behaviour.Behaviourmodifying chemicals which reduce matting frequency or
releaselargenumbersofsterileinsects,controlpestsbiologicallybyreducingtheir
numbers.

Biochemical Pests Action
1.Nim oil Grasshopper,leafminor,white

flies,scales,mealybugspod
borer,mothetc.

Azadiractinactsasarepellent
antifident(Azadirectaindica)

2.Nicotin
sulphate

Whiteflies,Aphids,Jassids,
Helicoverpa

Nicotinsulphate acts as a contact
poisonandfumigant

3.Pyrethrum/
pyrethrins

Ants,aphids,fliees,ticks Thetradenamepyrenoneisacontact
poisonactaspyrethroids



4.Limonene Pestsofpetanimalssuchas
fleas,lice,mites,ticksetc.

Tradenamed-limoneneandlinalool
extractedfrom orangeorcitrusfruit-
peelsactascontactandfumigant

4. Microbialinsecticides:Theseproductsareobtainedfrom microorganisms
such as bacterium,soilborne actinomytes and fungalpathogens.The
insecticidalcrystalproteinsproducedbythebacterium,Bacillusthuringiensis
kurstakiareeffectiveagainstlepidopterouspestspecies.Thesetoxinsarevery
specificintheiraction,easilybiodegradableandbeingstomachpoisons,safe
fornon-targetorganismstheyareasfollows.

No. Bio
controlagent

Crop Pest/disease Remarks

1. Trichoderma
harzianum
Trichoderma
viridae

Tomato,chille,
Brinjal,G.nut

Rootrot,stem
rot, blight,
damping-off,
wilt,nematodes

Fungalantagonists,
soiltreatment

2. Pseudomonas
florescenes

Banana
Tomato
Potato
Chilli

Wilt
Wilt,whiterot
Tuberrot
Fruitrot
Dieback

SuckerTreatment
Soiltreatment
Seedtreatment
Seed&
Seedlingtreatment

3. Bacillus
thurengensis

Cotton
Cabbage,
Tomato,Gram
etc.

Lepidopterous
pests

Foliarapplication

4. Verticillum
lecanii

Cotton,
Vegetable
crops

Aphid,whitefly --“--

5. Beauveria
bassiana

Gram,
Tobacco

Cotton
Tomato

Podborer,
caterpillar,
thmps
aphids,
mealybugs

Sprayapplication

6. Nuclear
polyhedrosis
viruses(NPV)
Granylosis
Viruses(GV)

Chickpea,
Maize,
sunflower
pigeonpea

Heliothis
spodoptera

Spraytheextractionof
250crushedlarve/ha

5. MineralInsecticides:Sulphur:Sulphuristheoldestknownpesticide&currently
itisused.Itcanbeusedasdust,wettablepowder,pasteorliquidforcontrol
powderymildews,rusts,leafblightetc.Sulphurdamagetheplants,whenitis
appliedinhot(above900 F)anddryweather.Donotusesulphurwhere
recentlyoilcompoundhavebeensprayed,itreactswiththeoilstomakea
morephytotoxiccombination.

BIOFERTILIZERS

Biofertilizers are the substances containing varietyofmicrobes having the
capacitytoenhanceplantnutrientuptakebycolonizingtherhizosphereandmakethe
nutrientseasilyaccessibletoplantroothairs.Biofertilizersarewellknownfortheircost
effectiveness,environment-friendly nature,and composition. These are effective
alternativestothehazardoussyntheticfertilizers.Thischaptercoversvarioustypesof
microbial biofertilizers pronouncing symbiotic and free-living nitrogen-fixers,
phosphorus-solubilizer and mobilizers, their formulations, applications of few
commercially available biofertilizers toward sustainable agriculture,and recent



approachestodevelopnext-generationbiofertilizers.


