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ABSTRACT

Micro-irrigation is an advanced method of irrigation aiming at precise application of water and nutrients to the
crop at appropriate time in appropriate quantity. The present study was conducted at Lower Bhavani Canal
Command Area of Erode District, Tamil Nadu to analyze the strengths, weaknesses, opportunities and threats of
microirrigation. Results indicated uniformity in water distribution with equal pressure and less water requirement
as major strengths as perceived by extension workers. The farm lands do not have same topography and slope in all
the places and this was perceived as a prime weakness in installation of micro-irrigation system. Availability of
bank loans with subsidy was the opportunity; Salt encrustation and non availability of spare parts were perceived
as threats. The direct consequences of adoption of micro irrigation as reported by farmers include increased yield
and thereby increased income. Development of reluctance in use of hybrid varieties of cash crops was the undesirable
change. Increased outside contact, increased organizational participation by way of acquiring loans, change in
source of credit and getting inputs in time were reported by the respondents as indirect consequences. The results
discussed would enable the policy makers to formulate further developmental programmes and creation of infra-
structural facilities for the socio-economic development of the farmers in canal command area.
Key words: Canal command area; Water management; Drip irrigation; Sprinkler irrigation; Fertigation;

InternationalWaterManagementInstitute
(IWMI)reportindicatesthatone-thirdoftheworld’s
populationwillfaceabsolutewaterscarcitybytheyear
2025.AmongtheworsthitwillbetheregionsinAsia,
theMiddle-EastandSub-SaharanAfrica,hometosome
ofthelargestconcentrationsofruralpovertyinthe
world.Policymakers,researchers,NGOs,andfarmers
arepursuingvarioustechnical,institutionalandpolicy
interventionstomeetthischallenge.Micro-irrigation
technologies,commonlyinuseinwaterscarceareasof
developedcountries,constituteonesuchintervention
withtheabilitytousewatermoreefficientlyinirrigated
agriculture.Thesetechnologiescanimproveproductivity,
raiseincomesthroughcropyieldsandoutputs,and
enhancefoodsecurityofhouseholds.Numerousstudies
haveestablishedthegainsfrommicro-irrigationadoption
andseveralgovernmentandnon-government
organizationsareengagedinactivelypromotingthe
technologies.InIndia,micro-irrigationtechnologieshave
beenmarketedformorethanthreedecades.Themain
vehicleofgovernmentpoliciestopromotemicro-

irrigationsystemsareproductsubsidiesincertaincases
upto90percent.However,therehasbeenalukewarm
responsetosuchinitiativesfromfarmers,especially
smallholders.Thiscanbeattributedtoseveralcauses-
lackofaccesstogroundwater,lackofcash,crop
specificityoftheavailablemicro-irrigationtechnologies,
andlackofknow-how,poorproductqualityandabsence
ofadequatecreditfacilities(Narayanamoorthy, 1996).
Studiesshowthatdespiteactivepromotion,theappeal
ofthesetechnologieshasremainedconfinedtowealthier
farmerswhoproducecommercialcrops(Shah and
Keller, 2002).Despitetheseconstraints,incertain
pocketsofIndia,thetechnologyhasbecomeapopular
choiceamongfarmers.Itisnotablethat,insomeof
thesecases,ithasbeenadoptedintheabsenceof
governmentsubsidies.However,IWMI’sworkshows
that,ingeneral,specialeffortsarerequiredtomarket
costappropriatetechnologiestothepoorand
smallholders.Dripirrigationisoftenpromotedfor
reasonsthatdonotmatchwiththefarmers’main
concerns.Whilethegovernmentpromotesdripas
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long-terminvestmentforwatersavingandsustainable
agriculture,thefarmerslookforimmediateandassured
benefits,suchaslowercostofcultivationandincreased
income.

InIndia,morethan70percentoftheannualrainfall
occursduringtheSouthWestmonsoonperiodbetween
JuneandSeptember.Irrigationespeciallyduringwinter
monthsenablesincreasedintensityoflandusefor
cultivation.Theirrigatedagriculturehastoexpand
considerablyinordertoincreasethefoodproductionto
therequiredlevelofabout400metrictonnesby2025
(Venkettkumar, 2001).

InTamilNadu,sincewaterhasbecomeascarce
commodity,importanceisgivenforcommandarea
developmentprogrammesincanalandtankirrigated
areas.TheavailablewaterinTamilNaduhasbeen
alreadyutilizedandthedemandisalsoincreasingday
bydayforallpurposes.Inmostoftherice-based
croppingsystemprevalentinSouthIndia,thereisa
regularpracticeofreleasingwateratadefinitetime
andonafixeddate,toenabletheutilizationofwater
throughoutthecroppingseason.Rotationorturnsystem
ofirrigationwasfoundtobesuitabletosavewaterand
increasetheproductivity.Since,morethan90.00%of
theavailablewaterisusedforirrigation,highpriority
shouldbegiventowatermanagementtoincreasethe
wateruseefficiencybyadoptingthemicro-irrigation
system viz., dripirrigation,sprinklerirrigationand
fertigation.Accordingly,astudyhasbeenattemptedon
micro-irrigationinthecanalcommandareaofErode
district.

METHODOLOGY
LowerBhavaniCommandAreaofErodeDistrict,

TamilNaduwaspurposivelyselectedforthisstudy.In
ordertomakethestudymorecomprehensive,thehead,
midandtailreachesofLowerBhavaniCanalCommand
Areawereselected.Theriverflowsthroughthethree
Public Works Department Divisions viz.,
Sathayamanglam, Erode and Kanagayam coming
underErodedistrict.Twoblockseachatrandomfrom
thehead,midandtailreacheswereselectedviz.,
Sathayamanglam andNambiyur inheadreach,
Perundurai andModakuruchi inmidreachand
Kanagayam andVellakoilfromthetailreach.Three
villageswereselectedatrandomfromeachblock.Thus,
atotalof18revenuevillageswereselectedwhich
formedtheprimarylocaleofthestudy.

Thesamplesizewas150farmerswhogrowpaddy,

sugarcane,turmeric,bananaandgroundnut.Fifty
farmerseachinhead,midandtailreachwere
consideredbasedonproportionaterandomsampling
method.TheAgriculturalOfficersandAssistant
AgriculturalOfficersworkinginthesampleblockswere
purposivelyselectedforthestudyinordertoassess
theiropinions,suggestionsandexhaustiveknowledge
onthemicro-irrigationsystem

RESULTS AND DISCUSSION
Theextensionpersonnel(AgriculturalOfficer’sand

AssistantAgriculturalOfficer’s)whowereworkingin
thelocaleofresearchwerecontactedandaskedtorank
thestrengths,weaknesses,opportunitiesandthreatsof
micro-irrigationsystem.Thedetailsarepresentedin
Table1
Strengths: Therespondentswereaskedtorankthe
strengthsofmicro-irrigationsystemandtheresponses
werequantifiedinpercentagesreach-wiseandranks
werealsogiven(Table1).Itisobservedthatmicro-
irrigationsystemareusefulineconomizeduseofwater
whichwasrankedfirstfollowedbyuniformwater
distribution,changeofcroppingpattern,increasedarea
ofcultivationandyieldincreaseincrops.Regarding
reach-wise,thehead-reachrespondentsindicated
uniformdistributionofwaterastheprimarystrength
(100%)followedbyeconomizeduseofwater(90%),
increasedareaofcultivationandchangeofcropping
pattern(50%).Only30percentofrespondents
indicatedyieldincreaseincropsasthelastrank.Asfar
asmid-reachisconcerned,majorityoftherespondents
expressedeconomizeduseofwateranduniform
distributionofwaterasprimarystrengths,followedby
changeofcroppingpattern(60%),yieldincreaseincrops
andincreasedareaofcultivation(35%).Intail-reach,
economizeduseofwater(100%),increasedareaof
cultivation,uniformdistributionofwater(85%)and
changeofcroppingpattern(70%)werethemajor
strengthens.Onlyfortypercentofrespondentsindicated
yieldincreaseincropsaslaststrength.Theresultsare
inlinewiththefindingsofKrishanaraj (2004).The
reasonsmightbethatmicroirrigationsystemplaysa
majorroleineconomizationanduniformdistributionof
waterinthewaterscarcitysituation.
Weaknesses : ItcouldbeobservedfromTable1that
initialinvestmenthassecuredthehighestmagnitude
followedbynon-suitabilitytoallareas/crops/soiltypes.
Thereasonmightbethatmicro-irrigationrequireshigh
initialcosttopurchasevariousunitsoftheequipment
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anditcouldnotbeusedinallsoils,cropsandallareas.
Claysoil,cereals,pulsesandundulatingtopographyare
notsuitabletothissystem.Morelabourrequirementin
theinstallationperiodwasindicatedbythreefourth
(75%)oftherespondentsfollowedbyfragmentationof
land(50%),difficultyininterculturaloperations(46%)
andlackoftechnicalknow-how(33%)asquotedby
Kavitha (1999).

Regardingreachwise,majorityoftherespondents
inhead-reachquotedhighlabourrequirementasthe
primeweaknessfollowedbynon-suitabilitytoallareas
/crops/soiltypes(75%),initialinvestment(75%),
difficultyininterculturaloperation(50%),difficultiesin
layoutandmaintenance(50%),andfragmentationof
land(35%).Inmid-reach,majorityoftherespondents
indicatedinitialinvestment(100%),nonsuitabilitytoall
areas/crops/soiltypes(85%),andhighlabour

requirement(75%)followedbyfragmentationofland
(50%),highlabourrequirement(40%),difficultyin
interculturaloperations(25%)andlackoftechnical
know-how(15%)astheidentifiedweaknessesasquoted
byRajapondi(1983).
Opportunities : Table1furtherrevealsthatprovision
ofbankloan(83%)wasthebestopportunityfollowed
byavailabilityofsubsidy(67),onetimeinvestment,less
maintenancecost(47%),involvementofprivateagency
(33%)andlowcostofcultivation(3%).Inthepromotion
ofmicro-irrigationsystem,bankingsectorisarranging
loantopurchaseequipments.Theavailabilityofsubsidy
followedbyonetimeinvestmentindicatesthatallthe
privateagenciesareofferingsubsidyforpurchaseof
micro-irrigationunitsandoncethesystemhasbeen
installed,thiscanbeusedforlongtime.Theseresults
areinlinewiththeresultsofKavitha (2001).

Table1. Swot analysis on micro-irrigation system (N=60)*

Extensionpersonnel

S. Details Head-reach Mid-reach TailReach Total Rank
No. (n=20) (n=20) (n=20) (n=60)

No. % No. % No. % No. %

I Strengths
1. Economizeduseofwater 18 90.00 20 100.00 20 100.00 58 97.00 I
2. Increasedareaofcultivation 10 50.00 7 35.00 17 85.00 34 57.00 IV
3. Uniformwaterdistribution 20 100.00 18 90.00 17 85.00 55 92.00 II
4. Changeofcroppingpattern 10 50.00 12 60.00 14 70.00 36 60.00 III
5. Yieldincreaseincrops 6 30.00 10 50.00 8 40.00 24 40.00 V
II Weaknesses
1. Difficultyininterculturaloperation 20 50.00 3 15.00 5 25.00 28 46.00 V
2. Morelabourrequirement 18 90.00 15 75.00 12 60.00 45 75.00 III
3. Difficultiesinlay-outandmaintenance 10 50.00 5 25.00 3 15.00 18 30.00 VII
4. Non-suitabilitytoallareas/crops/soiltypes 15 75.00 17 85.00 20 100.00 52 87.00 II
5. Lackoftechnicalknow–how 10 50.00 8 40.00 2 10.00 20 33.00 VI
6. Fragmentationofland 7 35.00 10 50.00 13 65.00 30 50.00 IV
7. Initialinvestment 15 75.00 20 100.00 20 100.00 55 92.00 I
III Opportunities
1. Lessmaintenancecost 7 35.00 12 60.00 9 45.00 28 47.00 IV
2. Availabilityofsubsidy 10 50.00 14 70.00 16 80.00 40 67.00 II
3. Provisionofbankloan 17 85.00 20 100.00 13 65.00 50 83.00 I
4. Involvementofprivateagency 10 50.00 6 30.00 4 20.00 20 33.00 V
5. Onetimeinvestment 12 60.00 11 55.00 7 35.00 30 50.00 III
6. Lowcostofcultivation 2 10.00 3 15.00 3 5.00 8 13.00 VI
IV. Threats
1. Inadequateavailabilityofspareparts 7 35.00 4 20.00 5 25.00 16 27.00 IV
2. Saltencrustation 5 25.00 8 40.00 6 35.00 19 32.00 III
3. Damageduetoratsandrodents 6 30.00 10 50.00 4 20.00 20 33.00 II
4. Pestanddiseaseproblem 5 25.00 3 35.00 2 10.00 10 17.00 V
5. Highinvestment 10 50.00 20 100.00 20 100.00 50 83.00 I

*Multipleresponses
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Inreach-wiseanalysis,provisionofbankloanwas
indicatedbymajorityoftherespondents.Inhead-reach,
provisionofbankloan(85%),onetimeinvestment
(60%),availabilityofsubsidy(50%),involvementof
privateagency(50%),lessmaintenancecost(35%)and
lowcostofcultivation)andinthemidandtailreaches,
provisionofbankloanandavailabilityofsubsidyhave
beenexpressedbymajorityoftherespondentsandisin
linewiththeresearchfindingsofSenthilkumar (1992).
Threats : Table1alsoinfersthatamongthethreats,
highinvestmentwasrankedasthefirstfollowedby
damageduetoratsandrodents(33%),saltencrustation
(32%),inadequateavailabilityofspareparts(27%)and
pestanddiseaseproblem(17%).Thereasonmightbe
thehighcostofequipment,transportcostandinstallation
cost.Further,damageduetoratsandrodentsandsalt
encrustationwererankedIIandIIIrespectively.Rats
andotherrodentsmakeholesinthepipesleadingto
wastageofwaterandpressureloss.Theinadequate
availabilityofspareparts,andpestanddiseaseproblem
wererankedIVandVasthreats.Regardingreach-
wiseanalysis,50percentofhead-reachrespondents
indicatedhighinvestmentasthemainthreatfollowed
byinadequateavailabilityofspareparts(35%),damage
duetoratsandrodents(30%),saltencrustation(25%)
andpestanddiseaseproblems(25%).Inthemid-reach,
alltherespondentsindicatedhighinvestmentfollowed
bydamageduetoratsandrodents,saltencrustation,
pestanddiseaseproblemsandinadequateavailability
ofsparepartasthreats.Nandhni (1995).
Consequences of adoption of micro-irrigation
system :Oneoftheobjectivescontemplatedinthisstudy
wastoassessthedirectandindirectconsequencesin
useofmicro-irrigationsystembytherespondents.

Inthissection,consequencesareclassifiedas
economicaspects,farmingconditions,personal
characteristicsandsocialcharacteristics.Consequences
inyieldandincomearegroupedunderdirect
consequences,whereasalltheotherconsequencesare
groupedunderindirectconsequences(Rogers, 1971).
Thedetailsaboutthedirectandindirectconsequences
aregivenbelow.
Direct consequences : Underdirectconsequences,the
datawithrespecttoyieldandincomewerecollected
andsubjectedtoMcNemartestSiegel (1956).The
resultsarepresentedinTable2.
Yield : Table2indicatesthat59.33percentofthe
farmersreportedincreasedyieldand25.33percent
reporteddecreasedyieldwhilesameyieldwasexpressed
by15.33percent.Theyieldtrendwasmeasuredand

assessedkeeping2000asbaseyear.Further,the
connecteddataweresubjectedtoMcNemartest.The
calculatedvalueof19.68wasmorethanthetablevalue
indicatingsignificantchangeinyieldduetotheadoption
ofmicroirrigationsystembythefarmersofthecanal
commandarea(Nandal et.al, 1991).

Table 2. Consequences in yield and income

S.No. Particulars No. % 2

I Yield
1. Increasedyield/acre 89 59.33
2. Decreasedyield/acre 38 25.3319.68**
3. Sameyield/acre 23 15.33

Total 150 100.00
II Income
1. Increasedincome/acre 85 57.00
2. Decreasedincome/acre 35 23.00 20**
3. Sameincome/acre 30 20.00

Total 150 100.00

**Significantat0.01%level

Income :Anincreaseofincomewasobservedamong
57percentoftherespondentswhile20percentreported
sameincomeanddecreasedincomewasreportedby
23percent.Thedatapertainingtoincomewasalso
subjectedtotheMcNemartest.Thesignificanceoftest
inferredthatthereexistsasignificantchangeamong
thefarmers.Itmeansthatincomeincreasedforthe
canalcommandareafarmersasresultofadoptionof
micro-irrigationsystem.Thereductioninyieldmightbe
attributedtoinadequateavailabilityofwaterincanal
andlessfrequentirrigationwithlongintervals.Because
ofthis,lessapplicationoffertilizeralsocontributedfor
thereductionofyield.Thereductionofincomeas
observedin23percentofthecasesmightbeattributed
tothereductioninyieldandincomeasreportedby
Hashim (1996).
Indirect consequences :Theindirectconsequences
occurredduetotheadoptionofmicro-irrigationsystem
arediscussedbelow.
Economic consequences : ThedatafromTable3
revealsthedesirableandundesirableseconomic
consequences.Asaconsequenceofhigherincome,33
percentoftherespondentspurchasednewfarm
implements.Acquisitionofnewlandswasalsoobserved
among23percentofrespondents.Duetoadoptionof
microirrigationsystem,therewasdecreasedcostof
cultivation(34%),reducedlabourusage(25%)andeasy
interculturaloperations(21%).Duetoincreasedincome,
increasedsavings,digginganddeepeningnewwells
werealsoreported.Further,theincreasedincomewas
utilizedforconstructionofhouse(2.60%).Increased
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costofcultivation(26%),difficultyinintercultural
operations(25%),increasedlabouruse(13%)and
decreasedmarketablesurplus(15%)werereportedas
theundesirablechangesasreportedbyChandrasekhar
(1979).

Table 3. Economic consequences in Water
Management Practices

S.No. Particulars No. %
I Desirable
1. Decreasedcostofcultivation 51 34.00
2. Reducedlabouruse 37 25.00
3. Easyininterculturaloperation 32 21.00
4. Increasedsaving 05 3.300
5. Dryanewwell/deepenedtheexistingone 03 2.00
6. Purchaseofnewfarmimplements 50 33.00
7. Acquitionofnewlands 35 23.00
8. Investmentinconstructionofhouse 04 2.60
9. Increasedmarketablesurplus 10 6.6
II Undesirable
1. Increasedcostofcultivation 39 26.00
2. Increasedlabouruse 20 13.00
3. Difficultyininterculturaloperation 30 25.00
4. Deceasedmarketablesurplus 23 15.00

Consequences in farming conditions : Underthe
consequencesoffarmingconditionpertinentdatawere
collectedintwoaspectsviz.,desirableandundesirable
changesandtheresultsaregivenintheTable4.

Table 4. Consequences in farming conditions (N = 150)

S.No. Particulars No.%*
I Desirable
1. Conversionofdrylandintoirrigatedland 40 27.00
2. Startedusingtheimprovedimplements 42 28.00

forcultivation
3. Startedraisingmorecashcrops 50 33.33

suitabletomicroirrigationsystem
4. Raisingthelesswaterrequirement 45 30.00

anddroughttolerantcrops
II Undesirable
1. Developedreluctanceinuseofhybrid 30 20.00

varieties
* Multipleresponses

Table4revealsthatdesirableandundesirable
changesoccurredinthefarmingconditionsasa
consequenceofadoptionofwatermanagement
practices.Conversionofdrylandintoirrigatedlandwas
takenupby27percentoffarmersanduseofimproved
implementsforcultivation(28%)reportedbythe
respondents.Morethanonethirdoftherespondents
(33.33%)startedraisingcashcropsandthirtypercent
oftherespondentswerecultivatingdroughttolerant
crops.Developmentofreluctanceinuseofhybrid
varietiescropsasexpressedby20percentof

respondentsisanundesirableconsequence.Thefindings
arelinewiththefindingsofVenketapirabu (1998).
Consequences in personal characteristics :The
detailsregardingtheconsequencesinpersonal
characteristicsarepresentedinTable5.

Table5communicatesthedesirableand
undesirablechangesinthepersonalcharacteristicsof
canalcommandareafarmersduetoadoptionofmicro-
irrigationsystemonwatermanagement.

Consultationsregardingproblemsinfarmingand
forpersonalissueswerereportedby13.33and6per
centoftherespondentsrespectively.Itisfurtherseen
that29.33percentoftherespondentsreported
recognitionsduetohighincomeandhighyield,whereas
6.66percentreportedfindingleisuretimetoattendthe
otherworks.Increasedexposuretomediasourceswas
alsoreportedby13.33percentofrespondents.The
decisionmakingcapacitywasincreasedfor12.66per
centofrespondentsasreported.
Table 5. Consequences in personal characteristics (N = 150)
S.No. Particulars No. %*
I Desirable
1. Consultedbyotherfarmerson 20 13.33

farmingpurpose
2. Consultedbyothersforpersonal 9 6.00

problems
3. Gotrecognitionbyothersdueto 44 29.33

highyield,incomeetc.
4. Gotmoreleisuretoattendotherworks 10 6.66
5. Increasedexposuretomediasources 20 13.33
6. Improveddecisionmakingcapacity 19 12.66
II Undesirable
1. Increasedfrequencyofcinemagoing 13 8.66
2. Increasedhabitoftakingfoodinhotels 15 10.00
* Multipleresponses

Theundesirableconsequencesviz., increased
frequencyofcinemagoing(8.66%)andincreasedhabit
oftakingfoodinhotels(10%)werealsoreporteddue
tomoreexposureonmassmediaandincreasedoutside
contactOpinionleadershipinfarmproblemswassought
frompanchayatpresidentsandfarmerdemonstrators
asreportedbyKumar (1980).
Consequences in social characteristics :Thedetails
onconsequencesinsocialcharacteristicsarepresented
inTable6.AsseenfromTable6,increasedoutside
contact,increasedorganizationalparticipationbyway
ofacquiringloans(10%),changeinsourceofcredit
(13.33%)andgettinginputsintime(23.33%)were
reportedasconsequencesbytherespondents.Ameager
2.6percentofrespondentsreportedincreasedlitigation
inthesocialcharacteristics.Thecanalcommandarea
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farmershadleisuretimetospendwith.Theywere
membersinanyoneoftheorganization,whichmight
haveincreasedorganizationalparticipationleadingto
outsidecontact.
Table 6. Consequences in social characteristics (N=150)

S.No. Particulars No. %*
1. Increasedlitigation 4 2.66
2. Increasedorganizationalparticipationby

wayof a.Acquiringloans 15 10.00
b.Changeinsourceofcredit 20 13.33
c.Gettinginputsintime 35 23.33

3. Increasedoutsidecontact 50 33.33
* Multipleresponses

Alltheseaccumulatedadvantagesasexpressed
bytherespondentswouldhavepavedwayforincreased
yieldleadingtoincreasedincome,

CONCLUSION
Theuseofoptimumwaterwithuniformdistribution

hademergedasthemajorstrengthassociatedwith
micro-irrigationsystemasidentifiedbythechange
agency.Theuniformityinthedistributionwithequal
pressure,lesswaterandpressurelosscouldhaveacted
asanimportantstrengthintheperceptionofextension
workers.Thoughtheperceptionofthreatsand
weaknesseswereexperiencedperceptuallybythe
extensionworkers,itisrecommendedtochangethe
perceptionoftheextensionworkersfromweaknesses
intostrengthandthreatsintoopportunities.Because,
ultimatelyitistheperceptionofchangeagencysystem
thatwoulddecidethecourseofactionandhasprofound
influenceontheattitudeandmentalperceptionof
farmersincanalcommandarea.Thedirect
consequencesnamelyincreasedyieldledtoincreased
income,savingsandotherconsequences.Theincreased
incomenaturallyimprovedthesocio-economicstatus.
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