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EconomicsofCoconutCultivationusingtreatedsagoindustrialwastewaterandfresh

waterinSalemdistrictof TamilNadu

ABSTRACT

Thestudy  attemptsto  examinethesocio-economicprofileand  economicsofcoconut
cultivationusing treated sagoindustrialwastewaterandfreshwater inthe SalemdistrictofTamil
Nadu.A sample 0of180 farmersreceiving treated wastewaterfromnearbyindustrialunitsand
another180 farmersreceiving freshwater(controlfarms)wereselected througha multistage
purposivesamplingtechnique.Themajor findingofeconomicanalysisofcoconutcultivation

revealedthatthegrossincomeofthesamplefarmusingtreatedsagoindustrialwastewater

washighat1,31,408.00 asaresultoft h e betteryieldofnuts(12540)ascomparedtothat
obtainedbyirrigationwithfreshwater(12245). Thenetincomeperhectareofcoconutwas

46,128.64 and X 34,245.72 for the farm using treated wastewater and control farms, <~ { ggfror?ee:lttfg:pltndent: First line: 0.47", Space
respectively. Thestudy;thereforecould establishthatusing treated

industrialwastewaterwastewaterfor irrigation willbeadvantageous intermsofnet returnsandto
anextent substituteuseoffresh water for irrigation, besides helping to save on use of and
expenditure ofrorganic and inorganicfertilizers.
Keywords:Coconut,CostandReturn,Sagounits,Salemdistrict, Treatedwastewater
INTRODUCTION

Tapiocaiscultivatedinan area  of 183thousand hectarein  India, with thetotal
productionof6940.90thousandmetrictonnes. Thistubercropislargely cultivatedin Tamil

Nadu(50percent),Kerala(35percent),partsof AndhraPradesh(5percent),Meghalaya(3
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percent),Nagaland(2.5percent)and Assam(1.8percent);ete(Indiastat,2022). TamilNadu
standsfirstbothinareaandproductionof91.51thousandhectaresand3893.34thousand  metrictonnes
with  productivity 4255 MT/ hectare (Indiastat, 2022). Tapioca is mainly
processedintostarchandsago,whichwasintroducedin Indiaonlyin1940’supwards.
InIndia,morethan70percentofsagoproductionwascontributedbyTamilNadu.
Thesagoindustryisan agro-basedseasonal industry,whichismorewater-intensivei.e.,the extraction
ofsago fromtubersrequires20,000to 30,000 litresof waterperton ofsago.Sago
industriesgeneratehugequantitiesofwastewaterrangingfrom30,000to40,000litresper day
ofeffluent were generated, which were rich inorganic content (Nizzy andKannan,
2014).Theuntreatedeffluentshavehighcontentoforganicload,  whichwhen  storedforsomedays
resultsinobnoxiousodour,irritatingcolour,lowerpH(4.2-5.7)andhigherBOD(840mg/I-
4650mg/1),COD(1600mg/I-5500mg/l)and TDS(2068mg/I-6864mg/l)(Sivananda,
2010,Rubanetal.,2013,NizzyandKannan, 2014,Anbukumar etal.,2014).Whenthis
effluentismixedintheagriculturalfarmwithoutpropertreatment itispronetoincreasesoil
andwaterpollution(PeriyasamyandGovindaraj,2017),whichpushesthefarmerstowards non-
agriculture.Theacidicnatureoftheuntreatedeffluentandthepresent of inorganic constituentssuch
as phosphate, sulphate, chloride, cyanide etc. andmetals like sodium,
potassium,ironetc.intracequantitieswerearealsoharmfultothehealthofhumanbeingsaswell
astotheaquaticculture.Asperthepollutioncontrollawenforcedbythegovernmentand  Tamil Nadu

Pollutioncontrolboard to protect theenvironmentalresources,most of thesago

unitshaveprovidedEffluent TreatmentP lants(ETP)forthetreatmentoftradeeffluents. The
sagounitshaveprovidedEffluent TreatmentPlants(ETP)sothatthetreatedwastewaterhas
standardpH(7.5),lowBOD(30mg/I-340mg/1),COD(200mg/I-448mg/l)andTDS(680 mg/l-

1750mg/1),whichispermitteddisposalto the land forirrigation (Sivananda,2010).
Hence,thesetreatedeffluentsbringmoreareaunder irrigation, reducingthewaterscarcity
problem,avoiding direct pollution ofrivers,canals,surfacewater;conservingwaterand  soil
nutrients,reducingtheneedforandexpenditureonchemicalfertilizer,therebyhelpingthe
smallandmarginalfarmerstoretaininagricultureactivities.Consideringtheaboveaspects,
thepresentstudywasbasedontheobjectives:1)  Todiscussthesocio-economicprofileof ~ farmers
and2)Toestimateand comparetheinputusepattern,cost ofcultivation,yield and
returnsperhectareofcoconutusingsagoindustrialtreatedwastewaterandfreshwaterin

SalemdistrictofTamilNadu.

DATASOURCEANDMETHODOLOGY
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In TamilNadumorethan400sagoprocessingunitsarefunctioningandofwhich215
unitsarepresent inSalemdistrict. Hence, Salemdistrict ofTamilNadu  waspurposively
selectedduetothelocationofhighestconcentrationofsagoprocessingunitsinthedistrict——and ~ due
totheconsequent pollution problem inthedistriet. Atturtaluk was purposively selected fromwithin
theSalemdistrict,whichisbasedonthelocationofmaximumnumberofsago
industrialunits.Fromtheselectedtaluk,threevillagesthathavemaximumnumberofsago
unitssuchasAmmampalayam(12units), Thulukkanur(9units)andKattukkottai(11units)
havebeenwereselectedpurpesively. Thenumberoffarmersselectedfromeachvillagewasbased
ontheprobabilityproportionaltosize . Atotalof360farmerswereselectedforthepresent study.This
consistsofl) farmersreceivingtreatedwastewater fromnearbyindustrialunits
(treatedwastewaterusedfarmswithina3kmradius fromsagounits)(180farmers) and2)
controlfarms(farmersbeingdistantfromthesourceofindustrialwastewater)(180farmers).
Thedatapertaining to the agriculturalyear2021-22were collected forthestudyduring the
monthofNovember2021-May2022withamultistagepurposivesamplingtechnique.

Costofcultivation

Coconut being a perennial crop, the cost of cultivation is to include; fixed and
variable costbyconsidering bothestablishment costandoperation andmaintenance  cost
(Rajuetal.,2015).

Theestablishment costincludescostofdiggingofpits,valueofplantingmaterial, cost ofgap filling, <« Formatted: Indent: First line: 0", Space
Before: 0 pt, Line spacing: Multiple 1.54 li

value  ofmanure  (owned and  purchased), value  offertilizer, value  of
humanlabour,valueofmachinepower,valueofplantprotectionchemicals,rentalvalueof
landandlandtax. Theoperationandmaintenancecostincludesvalueofhumanlabour,value of machine
power, value of insecticides and pesticides, value of manure (owned and
purchased),valueoffertilizer,irrigationcharges,landrevenueandmiscellaneousexpenses.  Thefixed
cost included: theamortized annualshareofestablishmentcost,intereston fixed capital excluding
land, rental wvalue of owned land and depreciation. The variable cost
includesalltheoperationandmaintenancecostandinterestonworkingcapital

Depreciationmeansdeclininginthevalueoftheassetsovertheperiodoftime,dueto
thewearandtearofitsusage. Annualdepreciationonindividualitemsoffixedcapitalcanbe worked out
by using straight line method and then aggregated to get the total annual
depreciation(Reddyetal.,2016).

_(1#8)
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AmortizationofFixedCost(Merritt,2013),=

*++;£%’['Al
LA

Where,A=Amortizationcost,P=Totalestablishmentcost,r=Rateofinterest@

6.25percent(bankrate)andn=Numberofyears

Returnanalysis

GrossIncome=(QuantityofmainproductxPriceofmainproduct)+(Quantityofby-product

xPriceofby-product)

Netlncome=GrossIincome-TotalCost

Benefit-Costratioistheratiobetweengrossreturnandtotalannualexpensesincurredforthe

coconutfarming.
RESULTSANDDISCUSSION

A. Socio-EconomicStatusofsamplerespondentsinstudyarea

Thegeneralsocio-economiccharacteristicsofthesamplerespondentssuchas age, education,

farmingexperience,

farmsizeandannualincomeweretabulated

withpercentageanalysis. Theresultsoftheanalysisarepresentedintablel

Tablel.Socio-Economicstatusofsamplerespondents

andanalysed

S.No. Particulars Treatedwastewater Controlfarms
irrigatedfarms (Freshwater)
A Ageinyears(Average) 47.76 49.04
B Education
1 Noformaleducation - 2(1.11)
2 Primarylevel 7(3.88) 20(11.112)
3 Secondarylevel 66(36.67) 94(52.22)
4 Highersecondarylevel 57(31.67) 36(20.00)
5 Collegiatelevel 50(27.78) 28(15.56)
C Farming Experience in years 25.88 28.79
(Average)
D Farmsizeinhectares(Average) 1.66 1.23
Sourceoflncome(Xperfarm)
1 On-farmincome
Cropincome 1,55,678(47.00) | 1,19,654(45.97)
Livestockincome 87,345(26.37) 71,267(27.38)
2 Off-farmincome 55,679(16.81) 38,957(14.97)
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3 Non-farmincome 32,547(9.83) 30,386(11.68)

Grossincome 3,31,249(100) 2,60,264(100)

Source:FieldSurvey,2022
Note:Figuresinparenthesesindicatepercentagetototal.

The averageageofthesamplerespondentsusingtreatedwastewaterwas47.76years
whichareisslightlylower as comparedtothatofcontrol farms(49.04years).Mostofthe respondents
in treated wastewater irrigated farms have secondary level of education
constituteconstitutingabout36.67per cent followedbyhighersecondarylevelwith31.67 percent,
collegiatelevelwith27.78percentyandprimaryschoolwith3.88percent. Amongthe respondentsofthe

controlfarms,52.22percenthada_secondarylevelofeducation,20percent hasdhighersecondarylevel

education,15.56per centhasdcollegiatelevel,11.11per centhad primary
schoolofeducation,andonlyl.11per centwereilliterate. Theaveragefarming
experienceofthesamplerespondentsintreated wastewaterirrigatedfarmswas25.88years
whichareslightlylowerascompared  tothatofrespondents incontrol farms with28.79

years,whichimpliedthatmostoftheyoungfarmersinthestudyareaarereadytogow ith
usingtreatedwastewaterintheir farms. Theaveragefarmsizeofthesamplerespondentsin  treated
wastewaterirrigated farmswasl.66hectarewhichwasslightlyhigherthan thatof
respondentsincontrolfarms(1.23). Theavailabilityofexcessquantityofwaterencourages
thefarmerstousemoreunutilizedlandforperennial crops likecasuarina,eucalyptus,fodder cropsand
coconut inthe studyarea.The averagegrossincomeofsamplefarmsusingtreated wastewater
irrigated farmwashighwith3,31,249 andincontrolfarms itwasabout
2,60,264.
B. CostofcultivationofCoconut
i. InputsusepatternforthecultivationofCoconut

Thetotal input utilizedforthe cultivationof coconutincludingboth establishment and

maintenancewaspresentedintable2.

Table2.InputsusepatternforthecultivationofCoconut(perha)

S.No. Inputs Treatedwastewater Controlfarms
irrigatedfarms (Freshwater)
1 Seedling(numbers) 153 176
2 Gapfilling(no.ofseedlings) 25 7
3 Manures(tons) 43.54 35.15
4 Fertilizer(kg)
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i.N(kg) 196.43 367.56
ii. P(kg) 203.12 316.3
iii.K(kg) 64.43 85.2
5 Plantprotectionchemicals(lit) 5.3 2.2
6 Totalhumanlabour(mandays) 350 276
i. Familylabour 160 167
ii.Hiredlabour 190 109
7 Machinepower(hrs) 22 13

Source:FieldSurvey,2022

Itcouldbeseenfromthetable2thattheaveragenumberoftreesperhectarewas
foundtobel153forthefarmsusingtreatedwastewaterand176forthecontrolfarms.The treated
wastewater irrigated  farm used 43.54 tons of farm yard manure, 196.43 kg of
nitrogen,203.12kgofphosphorous,64.43kg ofpotassium,5.3litresofplantprotection
chemical,350mandaysman-daysoftotalhumanlabourand22hoursofmachinepower. Thetotal
inputsutilizedforthecultivationofcoconutinthecontrolfarmswaswerefoundtobe35.15tons  of farm
yard manure, 367.56 kg of nitrogen, 316.30 kg of phosphorus, 85.20 kg of
potassium,2.2litresofplantprotection ~ chemical,276mandaysoftotal ~ humanlabour  and13
hoursofmachinepower.
ii. CostofEstablishmentofcoconut

Theestablishmentcostofcoconutcropupto the bearingstageincludedallthecosts
incurredfortheinitialestablishment:likelandpreparation,diggingofpits,plantingmaterial,
gapfilling,costofmanure fertilizer,  plantprotection  chemicals, human labour,irrigation
cost,rentalvalueofownedlandandlandtax. Thetotalestablishmentcostofcoconutcrop
wasworkedouttobez1,30,926.09forthefarmsusingtreatedwastewaterand31,09,576.61
forthecontrolfarms.Outofwhich,rentalvalueofownedlandcontributedmorewith37.26 per cent and
33. 54 per cent for the farms using treated wastewater and fresh water, respectively.

Table3.Costofestablishmentofcoconutfarmforeightyears(perha)

Treated
Per Controlfarms
S.No. Particulars wastewater Percent
I cent | (Freshwater)
irrigatedfarms

1 LandPreparation 2130.34 1.63 3120.45 2.85

2 | Diggingofpits 3855.67 | 2.94 4320.75 3.94
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3 Plantingmaterial 3060.00 2.34 3520.00 3.21
4 Gapfilling 500.00 0.38 140.00 0.13
5 Manure 8687.50 6.64 6427.50 5.87
6 Fertilizercost 5275.08 4.03 8795.91 8.03
7 Plantprotectionchemical 1325.00 1.01 550.00 0.50
8 Humanlabour

i. Family Labour (Imputed

value) 21304.50 16.27 20494.50 18.70

ii.Hiredlabour 32958.00 25.17 20490.00 18.70
9 Irrigation 2450.00 1.87 4367.00 3.99
10 | Rentalvalueofownedland 48780.00 37.26 36750.50 33.54
11 | Landtax 600.00 0.46 600.00 0.55

Totalestablishmentcost 130926.09 | 100.00 109576.61 100.00

Source:FieldSurvey,2022

Note:Figuresinparenthesesindicatepercentagetototal.

iii.  OperationandMaintenancecostofcoconut

Theoperation andmaintenancecostswereworkedout andtheresults arepresentedin table4.
Thetotaloperationandmaintenancecostperyear afterattainingbearingageforthe farms using treated
wastewater and control farms were found to be X 33,905.26 and
%31,239.65,respectively. Outofwhich,hired labourcontributedmorewith33.46percentin
treatedwastewaterirrigatedfarmwhereasfamilylabourcontributedmorewith34.03percent
incontrolfarms.However,manureandchemical  fertilizercostwasfoundtobemoreforthe  sample
respondents using fresh water in control farms when compared with treated
wastewaterirrigated farm.Thismaybebecauseof thepresenceoforganicandinorganic

constituentsinthetreatedsagoindustrialwastewaterdischargedfromthesagounits.

Table4.OperationandMaintenanceCostofcoconutfarm(perha)

Treated
Per Controlfarms
S.No. Particulars wastewater Percent
. cent | (Freshwater)
irrigatedfarms

1 Fertilizercost 5936.09 1751 8994.56 28.79

2 Humanlabour

i.FamilyLabour(Imputed
6289.50 18.55 10629.50 34.03
value)
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ii.Hiredlabour 11344.50 33.46 2947.50 9.44
3 Manure 4834.50 14.26 5192.00 16.62
4 Machinepower 1875.50 5.53 1397.00 4.47
5 Plantprotectionchemical 960.17 2.83 554.09 1.77
6 Landtax 75.00 0.22 75.00 0.24
7 Miscellaneouscharges 2590.00 7.64 1450.00 4.64
Total operational and 33905.26 100.00 31239.65 100.00
maintenancecost
Source:FieldSurvey,2022
Note:Figuresinparenthesesindicatepercentagetototal.
iv.  Costandreturnanalysisofcoconut
Thetotalcostofcultivation,grossreturn,netreturnsandB:Canalysiswereworked
outandresultsarepresentedintable5b.
Table5.CostandReturnAnalysisofcoconut(perha)
Treated Per Controlfarms
S.No. Particulars wastewater Percent
irigatedfarms cent (Freshwater)
I Fixedcost
AmortizedAnnual share of 26834.97 31.47 22459.12 31.22
! establishmentcost
2 Depreciation 4640.00 5.44 3298.76 4.59
3 Interestonfixedcapital 3760.00 441 1947.67 2.71
4 Rentalvalueofownedland 9689.13 11.36 7671.45 10.66
TotalFixedcost 44924.10 52.68 35377.00 49.18
Il | Variablecost
! Total  operational and 33905.26 39.76 31239.65 43.43
maintenancecost
2 Interestonworkingcapital 6450.00 7.56 5320.13 7.40
TotalVariablecost 40355.26 47.32 36559.78 50.82
111 | Totalcost(I+11) 85279.36 | 100.00 71936.78 100.00
Yield(innuts) 12540.00 12245.00
Priceperunit 10.20 8.50
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Valueofmain-product 127908.00 104082.50
Totalby-productincome 3500.00 2100.00
IV | Grossincome 131408.00 106182.50
\Y Netincome 46128.64 34245.72
VI | Benefitcostratio 1.54 1.48

Source:FieldSurvey,2022
Note:Figuresinparenthesesindicatepercentagetototal.

Thetotalcostofcultivationofcoconutcropperhectareperyearwasworkedouttobe
% 85,279.36and X 71,936.78for the farms using treatedwastewaterand control  farms,
respectively. Intreated wastewater irrigated farm,thetotalfixedcostwasfound tobez
44,924 10per hectarewhichcontributes52.68percent  oftotalcost.Outof ~ which,the amortized
annual share of establishment cost was contributed the maximum share with
326,834.97perhectare. Thetotalvariablecostwasfoundtobez40,355.26percentper  hectare  which
contributes 47.32 percent. Incontrol farms, thetotalfixed costandtotal
variablecostwerefoundtobeX35,377perhectare and336,559.78perhectarewhich
contributedabout49.18percentand50.82percent,respectively. Theyieldobtainedwas
12,520nutsperhectarefortreatedwastewaterirrigatedfarmfarmsand12,245nutsperhectarefor ~ the
controlfarms.Thepricepernuts wasfound to bez10.20 forthefarmsusingtreated
wastewaterandZ8.50forthecontrolfarms. Thetotalvalueofmainproductwasfoundtobe
%1,27,908forthefarmsusingtreatedwastewaterand1,04,082.50forcontrolfarms.The  total gross
return-ineludes-_including both the income from main product and by-product realised per
hectare was g 1,31,408 and
%1,06,182.50for thefarmsusingtreatedwastewater and control  farms,respectively. Thenet
incomeperhectareofcoconutwas346,128.64 and334,245.72 forthefarmusingtreated
wastewaterandcontrolfarms. TheB:Cratiowasfoundtobel.54and1.48forthefarmusing
treatedwastewater andcontrolfarm,respectively. TheresultoftheB:Canalysisclearly
establishestheadvantagesofthe farmsreceivingtreated sagoindustrialwastewater for irrigation.
CONCLUSION

The majorfinding ofeconomic analysis ofcoconut cultivation revealed thatthe
grossincomeoftherespondentsofthesamplefarmusingtreatedsagoindustrialwastewater
washighat1,31,408.00 asaresultofth e betteryieldofnuts(12540)ascomparedtothat

obtainedbyirrigationwithfreshwaterincontrolfarms(12245). Thenetincomeperhectare
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ofcoconut was 46,128.64 and334,245.72 for the farm using treated wastewater and
controlfarms,respectively. Thestudy;therefore couldestablishthatusing treatedindustrial waste
water  forirrigation ~ will  beadvantageous interms of netreturns  andtoanextent
substituteuseoffreshwaterforirrigation,besideshelpingtosaveonthe useofandexpenditure
onorganicandinorganicfertilizers.However,coconutisaperennialcropand thetreated
wastewaterisusedforirrigation continuouslyinthelongrun,itisnecessaryto take
investigationsforthepresenceofheavymetalsinthesoil,waterandcropplants andtheir
produce.Thiswillallow fornecessaryfurtheractionin termsof _changesincropscultivated and
methodmethodsofirrigation. Thus,Governmentmayalsobringinpoliciestoencouragetheuseof

treatedsagowastewaterforirrigationofseasonalorannualcropsinsteadofperennialcrops.
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