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ABSTRACT

Sugarcane woolly aphid (SWA) is a serious pest of sugarcane in several parts of the Oriental region. The species is
known from several countries of Asia with variable pest status. Although not new to the crop or crop regions of the
world, the pest has been reported in severe forms in India only after 2004. Compiled information is meager on the
effects of this pest on sugarcane yield and quality or the economic consequences for rural producers. Hence, a study
was conducted to investigate the cane growers’ understanding and perception of white woolly aphid in sugarcane.
Data on farmers’ perceptions were collected in two divisions of a sugar factory using participatory approach and
household surveys with a total of 90 households. Five point, Likert-type response scale was used to measure
farmers’ perception. Almost all the farmers have realized that SWA is an invading pest and the incidence starts in
the border of the fields and gradually spreads inwards by proliferating quickly. Nearly 88% of the respondent
farmers felt that the pest causes up to 75% economic loss. Being a new pest, no concrete management measures were
available then. Nevertheless, the farmers had used acephate and phorate that are being recommended for other
sucking pests. The study concludes that while this situation presents new challenges to agricultural scientists, it as
well offers opportunities to find innovative ways to combat the emerging pests using new frontier technologies.
Key words: Perception; Farmers’ knowledge; Participatory approach; White woolly aphid; Management practices;

Amongthebioticstresses,pestsanddiseasespose
amajorthreattosugarcanecultivation.Nearly210
insectpestsarereportedtoinfestthecrop,ofwhich
borersandsuckingpestsareofeconomicimportance
(Salin and Srikanth, 2011).Whilemanyspeciesof
sapfeedersareassociatedwithsugarcane,onlyafew
includingwoollyaphidcanbeconsideredasserious
economicpestsinIndonesia,China,Myanmarand
Vietnam(Leslie, 2004).

Sugarcanewoollyaphid(SWA),Ceratovacuna
lanigeraZehtner(Homoptera:Aphididae)wasreported
tohavefirstoccurredinWestBengalinthelate1950s
(Basu and Banerjee, 1958).Afterremainingdormant
forseveraldecades,SWAinvadedMaharashtraand
NorthernKarnatakaduring2002.Subsequently,itspread
topartsofTamilNaduandAndhraPradesh(Rabindra
and Mohanraj, 2004).Thepestbecameathreatto
reckonwithinallthemajortropicalsugarcanegrowing
areasduring2004-07.

Indianagriculturehaswitnessedepidemicsof
severalpests,bothindigenousandexotic,inthelast

decadeindifferentcropsatvaryingintensities.Thelong
listincludessubabulpsyllid,spiralingwhitefly,coconut
mite,etc.Sugarcane,amajoreconomiccropaftercotton,
toofellvictimtosuchonslaughtthatcameintheform
ofthewoollyaphid(Srikanth, 2007).Althoughnotnew
tothecroporcropregionsoftheworld,thepesthas
neverbeenreportedtooccurinasintenseform
(Pemberton and Williams, 1969).

Exactinformationiscurrentlymeageronthe
effectsofthispestonsugarcaneyieldandqualityor
theeconomicconsequencesforruralproducers.
Preliminarysurveyindicatedthatwoollyaphidscause
substantiallossestosugarcanecrop.Thisstudywas
initiatedtodocumentfarmers’perceptionsofwhite
woollyaphidinsugarcaneandtoassessthemanagement
practicesfollowedbycanegrowers.

METHODOLOGY
ThestudywasconductedinTirupurandCoimbatore

districtsofTamilNadu.Thesetwodistrictslieinan
agro-ecologicalregionofhighagriculturalpotentialwith
anaverageannualrainfallof600to700mmwith
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moderatetemperatures(28-36oC).Theareais
dominatedbysoilsofhighinherentfertility.Themajor
cropsgrownarepaddy,coconut,sugarcane,turmeric,
bananabesidesvegetables.

Themethodologyofthisstudycombined
participatoryruralappraisal(PRA)techniqueswith
quantitativehouseholdsurveyswithopenandsemi-
structuredquestionnaire.Thequestionnaireaimedtoget
i.anaccurateoverviewoffarmers’perceptionsofthe
newpestii.socio-economiccharacteristicsofthe
participatingfarmers,andiii.apictureofthecurrent
practicesofthestakeholdersinvolvedinsugarcane
productiontocombatthenewpest.Thecontentofthe
questionnaireandtypeofquestionswasagreedupon
keyinformantinterviews.Thecombinationofmethods
intheresearchprocesshelpedtoestablish
complementaritiesofresultsfromquantitativeanalyses
andthosecarriedoutbycommunitiesthroughlocal
knowledgesystemsandqualititativePRAprocess.
Throughtriangulationofmethods,thestudyintegrated
knowledgefromwithinandbetweenscientificandlocal
basestoestablishbalanceandavoidmakingconclusions
basedonunverifiedlocalassumptions(Reed et al
2007).

ThesurveywasconductedduringMarch2007to
January2008inthetwodistrictsofCoimbatoreand
Tirupur.Thesetwodistrictscomprisetheregisteredcane
areaofBannariAmmanSugarsLimited,aleading
privatesugarmillinTamilNadustate.Thetotal
registeredcaneareainasugarmillisdividedinto
divisionsandeachdivisioncomprises4-6sections.There
are12divisionsinBannariAmmanSugarsLtd.,outof
whichtwodivisions,PerurandAnnurdivisionwith
maximumpercentageofsugarcanewoollyaphid
incidencewereselectedbasedoninformationfrom
previoussurveysonaphidincidence.Thenumberof
farmersgrowingsugarcaneinthedivisionwasestimated
fromthelistofcanegrowersmaintainedinthemillwith
theassistanceofCaneOfficersandotherfieldstaffin
thedivisions.Thefieldswithsevereinfestationwere
includedinthestudy.Asampleof90sugarcanegrowers
(45fromeachdistrict)wereselectedbyrandomsampling
fromtwodivisionsineachdistrict.Householdheads
wererandomlyselectedandinterviewedintheirfarms,
invillagesandintheirfields.Theirresponsestoquestions
onhouseholdcharacteristics,constraintsinsugarcane
production,perceptionaboutthepest,andmanagement
measuresfollowedwereobtained.

Thedatacollectedweretabulatedandanalyzed
usingdescriptivestatisticsincludingfrequency
distribution,percentages,meanandstandarddeviation
toderiveatconclusions.Fortheperceptionanalysis,15
statementsweredevelopedregardingthenewpestusing
fivepointLikert–typescaleresponses.Thechoices
were:1=stronglydisagree,2=disagree,3=neutralor
undecided,4=agreeand5=stronglyagreeforpositive
statementandareversesystemofscoringfornegative
statements.Thestatementsweremadethrough
consultationswiththeSubjectMatterSpecialistsfrom
theDivisionofcropprotectioninSugarcaneBreeding
InstituteandcanedevelopmentpersonnelfromBannari
AmmanSugarsandthroughfocusgroupdiscussions
withcanegrowers.Theperceptionsectionofthe
statementswasassessedbycalculatingaCronbach’s
alphacoefficientasameasureofinstrumentreliability/
internalconsistencytoanalyzeintervaldatain
psychometrictestscore.TheCronbach’salpha
coefficientusedforthestatementsforthissection
was0.82.

RESULTS AND DISCUSSION
Household and farm characteristics: Theageofthe
householdheadsoffarmfamiliesinterviewedranged
from29-64years(Table1)withanaverageageof44.3
years.Fiftysixpercentofthehouseholdheadswere
between35and50yearsoldand35%ofthehousehold
headswereolderthan50years.Theremaining
proportionofhouseholds(11%)wasledbyyoungmales
whowereyoungerthan35years.Majorityofthe
householdswereheadedbymales(92.22%).Therewas
noilliteratefarmerinthesamplesurveyed.Majority
(63.33%)ofthemhadsecondarylevelofeducation.It
ishearteningtonotethat10%ofthemhadcollegelevel
ofeducation.Householdfamilysizerangedbetween
threeandsevenpersons,withanaveragefamilysizeof
3.8persons.

Thefarmingsystemintheregionwascharacterized
bysmallholdingswithamaximumsizeof22.00acres
andmeanlandsizeoffiveacres.Onanaverage,56%
oflandisallocatedtosugarcanecropasithasassured
marketandgivesremunerativereturns.

Sugarcaneisgrownasatraditionalcashcropin
thatarea.Thecropisgrownandmostlysuppliedto
sugarmills.Italsoservesasafodderfortheircattle.
Theothercropsincludebanana,turmericandpaddy
apartfromvegetables.
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Farmers’ perception of constraints : Sugarcane
growerslistedatotalofeightconstraintsuponsugarcane
production.Nonavailabilityoflabour(93.33%)andhigh
costoflabour(90%)wasmentionedasthemajor
problemsfollowedbynon-availabilityofinputsintime
(82.22%)andnon-availabilityofplantingmaterialsof
newsugarcanevarieties(76.67%).Incidenceofpests,
diseases,weedsandlackofadequateirrigationwater
werealsoamongtheotherproblemsasexperiencedby
canegrowers.Alltheseconstraintsdirectlyorindirectly
haveaprofoundinfluenceonsugarcaneproductivity.
Farmers’ perceptions about woolly aphid : Pests,or
thedamagesymptomstheycause,areseenasmore
damagingthanperhapstheyareandtheythusstimulate
overreaction.Thefarmers’responsetopestdamage
reflectstheirperceptionofanticipatedlossesratherthan
actuallosses.Thetendencytooverestimateactuallosses
causedbyinsectpests,andaggressivemarketing
campaigns,hasstronglyinfluencedpesticidemisuseas
well(Escalada and Heong, 1993).Knowledgeof

pestsvariesbetweenfarmersworkinginsimilaror
differentagro-ecosystems.Insomecases,pest
recognitionisamajorproblem,whileinothers
knowledgeaboutpestecologyisthemajorconstraint
(Van Huis and Meerman, 1997).

Sugarcanewoollyaphidisagregariouspestliving
aslargecolonies,suckingphloemsapfromleavesand
excretinghoneydewontofoliageleadingtosootymould
development.Thereliefisthatitisnotavectortoany
diseaseinsugarcane.Anditdoesnotdiscolouror
deformsugarcaneleavesasinapplewoollyaphidor
cottonaphidorcitrusaphid(Geetha, 2007).

Farmers’perceptionsonthedifferentstatements
aboutthepestweremeasuredbyusingrankorderof
thestatementusingmeanandstandarddeviation(Table
2).Theincidenceofwoollyaphidisseenintheborder

Table 1. Household and farm characteristics of
respondents (N = 90)

S.No. Characteristics TirupurCoimbatore Average
1. Age

Average 42.7 45.9 44.3
Range 31–64 29-58 29-64

2. Gender
Male 42 41 83

(93.33) (91.11) (92.22)
Female 3 4 7

(6.67) (8.89) (7.77)
3. Schooling

Primary 15 9 24
(33.33) (20) (26.67)

Secondary 26 31 57
(57.78) (68.89) (63.33)

College 4 5 9
(8.89) (11.11) (10.00)

4. Familysize
Average 3.4 4.2 3.8
Range 3–7 3-5 3–4.2

5. Landsizeinacres
Average 4.80 5.20 5.0
Range 0.75-17.0 1.0-22.0 0.75–22

6. Areaunder
sugarcane(%)
Average 43 59 56
Range 40–100 2–100 40-100

(Data within parenthesis indicate percentages)

Table 2. Perception of farmers about woolly aphid
Rank Perceptionoffarmers Mean SD
1. Incidenceisfirstseeninthe 4.29 0.86

bordersofthefieldandshadyareas
2. Thepestproliferatesquicklyand 3.78 1.03

spreadshorizontally
3. Highyieldingsugarrichvarieties 3.69 1.12

isapre-disposingfactor
4. Monocroppingofsugarcanehas 3.36 1.07

attractedthisnewpest
5 Heavyrainsreducethepopulation 3.09 1.19

bydislodging
6 Severeinfestationleadstostunted 2.97 1.23

growthandyieldreduction
7 Poorgerminationinratooncrop 2.78 1.17

ifplantcropisinfested
8. Infestationleadstolossin 2.42 1.16

foddervalue
9. Feedinginfestedleavestocattle 2.21 1.08

leadstodysentery
10. Detrashingininfestedcropcauses 2.17 1.31

skinirritationandallergies
11. Thepestcannotbemanaged 2.12 1.26

bytheinsecticidesavailable
inthemarket

12. ApplicationofPhoratelimitsthe 2.08 1.29
furtherspreadofthepestto
nearbyareas

13. Heavywindaidsinspreadingthe 2.02 1.28
infestationtootherfields

14 Woollyaphidinfestedcanes 1.98 1.04
producepoorqualityjaggery

15. Marketvalueofaffectedcanes 1.92 1.21
isreducedsignificantly
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ofthefieldinitiallyandgraduallythepestspreads
inwards.Almostallthefarmershaverealizedthisfact
andnodoubtthisstatementrankedfirst.Thepestis
proventobeaninvadingpestandhasthepotentialof
oneindividualproliferatingto2210millionwithinamonth
andspreadslikewildfire(Mukunthan et al 2007).This
hasbeenperceivedbythefarmersinthesecondrank
thatitproliferatesquicklyandspreadshorizontally.

Theotherfourstatementsintheirorderof
importanceindicatetherationalityandthefarmers
reasoningfortheoccurrenceofthepestallofasudden.
Thisalsoindicatesthatsugarcanegrowershadkeenly
observedthepestandanalyzedthepre-disposing
factors.Itisanacceptedfactthatcontinuouscultivation
ofanycropinthesamefieldconsecutivelyformany
yearsinvitesmanynewpestsanddiseases(Bailey,
2004; Leslie, 2004).Thishastriggeredtheincidence
ofwoollyaphidinsugarcaneaswell,whichwashitherto
anunknownpestinsugarcane.Beinganewpest,
farmerswerenotawareofthescientificmanagement
measuresforthispest.
Extent of economic loss due to woolly aphid attack:
Sugarcaneagro-ecosystemundertropicalconditionis
diverse.Owingtothevariationintheclimateand
cultivationofsugarcaneasamonoculturetemporally
andspatiallythepestproliferates.

Theinfestedleavesdonotshowanydiscolouration
duetoSWAinfestation.Butwhenyoungcropof3to4
monthageisattacked,thecropbecomesstunted.The
reports(Rabindra and Mohanraj, 2004)ontheextent
oflossduetoSWAinfestationarealarming.Anyield
andqualitylossof25to30percent,failureofsprouting
ofratoonsandlossoffoddervalueofcanetopsdueto
thepresenceofvastpopulationsofSWA,sootymould
andinsecticidalresiduesarereported.

Eversincetheinvasionandspreadofsugarcane
woollyaphidinpeninsularIndia,varyinglevelsofyield
andqualitylosseswerereported(Joshi and
Viraktamath, 2004; Srikanth, 2007).InMaharashtra,
reductionincaneyieldtothetuneof25-36tonnes/ha
andlossesinsugarrecoveryintherangeof1.20-3.43%
inthreevarieties(Co86032,Co8011andCoC671)
havebeenreported(Patil et al., 2004).Reductionin
recoveryinthefirstyearofoccurrenceoftheaphid
overtherecoveryinthepreviouspestfreeyearinthe
sugarcanevarietiesCo8011andCoC671wasalso
reportedfromKarnatakawiththeobservationthat
droughtmayhavepartlyconfoundedtheeffectofthe
aphid(Kulkarni, 2004).

Woollyaphidwascapableofinflictinglossin
individualcanesundercertainconditions.However,
actuallossesinthefieldwoulddependontheextentof
attackofplantandleafpopulations,intensityof
colonizationofindividualleaves,durationofaphid
colonizationandpopulationfluctuationsduringtheperiod
ofcolonization(Mukunthan et al., 2008).

Theparticipantfarmersingeneral,interviewed
couldnotestimatetheexactquantumofyieldlosseither
intonnageormonetaryvalue(Table3).Undersevere
infestation,farmersburnttheentirefieldwithout
harvestingthecropindicatingtotalloss.Thishappened
inareaswherethecanesareusedeitherforjuicepurpose
orjaggerymaking.Farmersbelievethatjaggery
recoveryfromthewoollyaphidaffectedcanesis
considerablylessandthequalityofjaggeryintermsof
colourandclarityisreduced.Jaggerysettingisreported
toberelativelydifficult.

SWAwascapableofinflictinglossinindividual
canes.However,actuallossesinthefielddependon
theextentofattackofplantandleafpopulations,intensity
ofcolonizationofindividualleaves,durationofaphid
colonizationandpopulationfluctuationsduringtheperiod
ofcolonization(Mukunthan et al, 2008).Thecopious
honeydewsecretedbytheaphidsisdroppedonthe
uppersurfaceofthelowerleavesleadingtothegrowth
ofthefungusCapnodium spp.interferingthe

Table 3. Farmers’ response on the economic
loss of infected canes

Economicloss No. %

>75% 08 8.89
50-75% 37 41.11
25-50% 32 35.56
<25% 11 12.22
Noeffect 02 2.22

photosynthesis.Duringsevereinfestationthe‘sooty
mould’alsodevelopsonthelowersurfaceoftheleaves
towardsthemargins.Excessiveinfestationcauses
stuntedgrowthandgraduallycompletedryingofleaves
isnoticed(Takara, 1968; Phukan et al., 1977; Hill,
1993; Patil et al., 2004).

Someearlierstudiesthatreporteddecreasein
selectedyieldandjuicequalityparameterssimilarlydid
notrelatethemtoaphidintensity(Patil et al., 2003)or
atthemostattemptedtousearbitraryinfestationlevels
(Kulkarni, 2004).
Pest management practices followed by farmers :
OneofthemajorconstraintsuponestablishinganIPM
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programmeisthelackofadequateinformationabout
farmers’knowledge,perceptionsandpracticesinpest
management(Heong, 1985; Teng, 1987; Morse
and Buhler, 1997).Ifscientistshavetoworkwith
farmerstoimprovecropproductionandcrop
protection,theyshouldrecognizefarmers’constraints
andtheirexistingtechnicalknowledge(Kenmore,
1991; Bentley, 1992; Morse and Buhler, 1997).

Woollyaphids,beinganewpesttosugarcane,
properrecommendationofscientificmanagement
measureswerenotavailablethen.Thenumerical
superiorityofthepestbywayofparthenogenetic
reproductionandthelatearrivalofthepredators
createawidepredatorpreyratiowhichdelayspest
suppression.Asaconsequence,thedamageinflicted
bythepestprolongs.So,bothtobringequilibriumin
woollyaphidinfestedareaandtoimmediately
minimizethedamageintensityinthoseplaces,
interventionwithinsecticidebecomesimperative.The
recommendedinsecticide,asinthecaseofanyother
suckingpestisacephateandthesamewasusedby
63.33%oftherespondents.SWAbeingasucking
pestshouldbecheckedwithinsecticidesthathave
bothcontactandsystemicactiontobringimmediate
killandlonglastingprotectiontothetreatedsurface.
Soinsecticideswithcontactandsystemicactionsuch
asacephate75SP,dimethoate35EC,and
monocrotophos40ECarethebestforSWAcontrol
(Singaravelu, 2007).Thefieldstaffofthe
concernedsugarmillhadalertedthecanegrowers
abouttheneedtosprayinsecticides.Woollyaphid
beingaquickproliferatingandfastspreadingpest,
insecticidesaretheonlytooltoimmediatelycheckits
rateofproliferation(Table4).

Whengranularsystemicinsecticideslikephorate10
G,carbofuran3G,fipronil3GRwereappliedbettercontrol
wasobtainedwithphorate10G@2.5to3.0kgai/ha.
However,ourstudiesindicatedthatphoratewasnotas
effectiveassprayformulations(Patil et al., 2004).More
thanhalfoftherespondentsinthisstudyappliedphorate
granulesbybroadcastingontheleaves.Tyingofcloth
packscontainingphorategranulesintheleafsheathwas
noticedinPuttuvikkivillageandnearbyareasinCoimbatore
district.Thefarmersfeltthatthefumigatingactionof
phorategranulesreducesthepestpopulationandthereby
limitsfurtherspread.

Mixingseveralinsecticidesoruseofexcessdoseof
aninsecticideshouldbeavoidedtopreventSWA
developingresistancetoinsecticidesbesideshigher
expenditureandpollution.Instead,formaximumpercent
kill,thoroughcoveringoftheundersurfaceofleaveswith
therecommendedinsecticideisessential.However,nearly
onefourthoftherespondentsmadeacocktailof
insecticideswiththeintentionthatatleastonechemical
orotherwouldmanagethepest.Notwoinsecticidesshould
becombinedandsprayed.ThiswouldfavourSWAto
developresistancetoseveralinsecticidessimultaneously
anddestructionofnaturalenemieswillbemoresevere
(Singaravelu, 2007).Fieldsanitationbyremovalofthe
infestedplantswasdonebyfewfarmers;butthepesthad
arapidhorizontalspreadtotheentirefieldwithinashort
periodthatmaderoguingimpractical.Farmersalsofelt
thatheavyrainfalltemporarilyreducesthepestpopulation.

Nearlyfivepercentoftherespondentsdefoliated
sugarcanestalkssoastoexposethestalkstosunlight
directly.Detrashingisacommonculturalpracticeof
removingthedriedsugarcaneleavesduring5thand7th
monthtopreventlodgingofcaneinlaterstageaswellas
towardofftheinfestationofsuckingpests.Itisalsodone
tohavemaneuverabilityformonitoringandspotapplication
ofinsecticides.Detrashingminimisesthestrataforthe
developmentofsootymouldandsothesicklyappearance
ofthefieldisaverted.But,inthiscase,eventhefresh
leaveswereremovedasapreventivemeasurewhichwas
ratherverytediousanduneconomical.Destroyingthe
entirecropbyburningwasdonebythreefarmersdueto
extremedamage.However,thisisnotahealthypractice
asitresultsintotalcroplosstothefarmer.

CONCLUSION
Worldwide,sustainabilityofagriculturalsystemshas

receivedmoreandmoreemphasisoverthepastdecades,
thoughsuccesseshavebeenhighlydependentontypeof

Table 4. Woolly aphid management in sugarcane fields

S.No. Managementpractice No. %
1. Applicationofphorategranulesby 48 53.33

broadcasting
2. Sprayingacephateinsecticide 57 63.33
3. Mixinginsecticidesandspraying 23 25.56

overthecropcanopy
4. Tyingclothpacksofphorate 17 18.89

granulestotheleafsheath
5. Watersprayingontheborderrows 06 6.67

duringinitialinfestation
6. Nomanagementmeasureadopted, 9 10.00

leftfornaturalcontrol
7. Defoliation 4 4.44
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