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PercentagePercentage ofof fieldfield withwith deaddead plantsplants
AllAll farmersfarmers’’ fieldsfields surveyedsurveyed werewere notnot appliedapplied withwith insecinsec--

ticidesticides toto suppresssuppress thethe leafhopperleafhopper populationspopulations.. AfterAfter thethe lastlast
leafhopperleafhopper count,count, thethe percentagepercentage ofof eacheach field’sfield’s areaarea withwith
deaddead plantsplants attributedattributed toto leafhoppersleafhoppers waswas determineddetermined byby meamea--
suringsuring thethe areaarea ofof deaddead plantsplants inin eacheach fieldfield..

TheThe datadata ofof leafhopperleafhopper countscounts werewere statisticallystatistically analysedanalysed
usingusing ANOVAANOVA andand ifif aa significantsignificant differencedifference waswas presentpresent thenthen
thethe meansmeans werewere separatedseparated withwith thethe methodmethod ofof leastleast significantsignificant
differencedifference (Payne(Payne etet alal.. 20032003))..

ABSTRACTABSTRACT
TheThe mainmain purposespurposes ofof thethe studystudy werewere toto determinedetermine:: 11)) thethe relarela--

tivetive abundanceabundance andand verticalvertical distributiondistribution ofof EmpoascaEmpoasca terminalisterminalis
DistantDistant withinwithin plantplant;; andand 22)) thethe extentextent ofof thethe damagedamage itit causescauses toto
soybeansoybean inin thethe absenceabsence ofof chemicalchemical controlcontrol.. OverallOverall populationpopulation
densitydensity inin thethe rainyrainy seasonseason waswas significantlysignificantly lowerlower thanthan inin thethe drydry
seasonseason.. AtAt thethe endend ofof thethe rainyrainy season,season, nono plantsplants werewere killedkilled byby
directdirect damagedamage causedcaused byby thethe leafhopperleafhopper;; inin contrast,contrast, atat thethe endend ofof
thethe drydry seasonseason anan averageaverage ofof 2424%% ofof plantsplants werewere killedkilled byby thethe leafleaf--
hopperhopper.. WithinWithin aa plant,plant, moremore thanthan 8080%% ofof thethe leafhopperleafhopper indiviindivi--
dualsduals concentratedconcentrated onon thethe upperupper andand middlemiddle leavesleaves;; hencehence leafleaf samsam--

DISCUSSIONDISCUSSION

InIn bothboth drydry andand ricerice paddypaddy typestypes ofof land,land, thethe leafhopperleafhopper
populationspopulations builtbuilt upup graduallygradually fromfrom lowlow populationpopulation levelslevels
andand thenthen reachedreached aa peakpeak betweenbetween thethe fifthfifth andand thethe eightheighth
weeksweeks andand thethe sixthsixth andand thethe eightheighth weeksweeks afterafter plantplant emeremer--
gencegence forfor drydry landland andand ricerice paddypaddy land,land, respectivelyrespectively.. DuDu--
ringring thethe coursecourse ofof thethe surveysurvey wewe diddid notnot findfind anyany suddensudden
andand largelarge increaseincrease ofof adultadult numbersnumbers whichwhich wouldwould indicateindicate
anan influxinflux ofof migrantsmigrants.. ThisThis suggestedsuggested thatthat thethe populationspopulationsdifferencedifference (Payne(Payne etet alal.. 20032003))..

Symptom ConfirmationSymptom Confirmation
HopperburnHopperburn symptomssymptoms firstfirst appearappear asas yellowishyellowish patchespatches

startingstarting fromfrom thethe distaldistal endend ofof thethe leavesleaves.. TheThe patchespatches thenthen
expandexpand towardstowards thethe petiolepetiole alongalong thethe leafleaf marginsmargins.. ThisThis isis
followedfollowed byby tissuetissue necrosisnecrosis alsoalso startingstarting fromfrom thethe leafleaf marginmargin
areasareas (Fig(Fig.. 11)).. InIn thethe advancedadvanced damages,damages, crinklingcrinkling andand cupcup--
pingping symptomssymptoms onon thethe leavesleaves alsoalso occurredoccurred beforebefore thethe wholewhole
leafleaf drieddried outout (Fig(Fig.. 33A)A)..

EmpoascaEmpoasca ((DistantascaDistantasca)) terminalisterminalis DistantDistant ((HemipteraHemiptera::
CicadellidaeCicadellidae:: TyphlocybinaeTyphlocybinae)) hashas longlong beenbeen recognizedrecognized asas
oneone ofof thethe insectsinsects associatedassociated withwith soybeansoybean inin thethe ProvinceProvince
ofof SouthSouth SulawesiSulawesi yetyet itit isis soso farfar consideredconsidered aa minorminor pestpest..

INTRODUCTIONINTRODUCTION

dualsduals concentratedconcentrated onon thethe upperupper andand middlemiddle leavesleaves;; hencehence leafleaf samsam--
plingpling forfor scoutingscouting shouldshould bebe directeddirected towardstowards thosethose leavesleaves..
KeyKey wordswords:: EmpoascaEmpoasca terminalisterminalis,, soybeansoybean ((GlycineGlycine maxmax),),
Sulawesi,Sulawesi, IndonesiaIndonesia..

RESULTSRESULTS

anan influxinflux ofof migrantsmigrants.. ThisThis suggestedsuggested thatthat thethe populationspopulations
inin bothboth locationslocations beganbegan withwith lowlow numbersnumbers ofof individuals,individuals,
eithereither longlong distancedistance migrantsmigrants oror individualsindividuals occurringoccurring onon
alternativealternative hostshosts withinwithin oror aroundaround thethe fieldsfields.. AtAt thethe peaks,peaks,
thethe leafhopperleafhopper populationpopulation reachedreached outbreakoutbreak levelslevels ofof moremore
thanthan 1010 individualsindividuals perper leafleaf duringduring thethe drydry seasonseason.. ThisThis
waswas wellwell aboveabove thethe economiceconomic injuryinjury levelslevels forfor EE.. fabaefabae onon
soybeansoybean inin thethe USA,USA, whichwhich areare fivefive andand ninenine leafhoppersleafhoppers
perper plant,plant, respectively,respectively, forfor vegetativevegetative andand earlyearly bloombloom
stagesstages ofof thethe plantplant growthgrowth ((MarkellMarkell 20072007))..

No. Leafhoppers
Temperatureleafleaf drieddried outout (Fig(Fig.. 33A)A)..

Relative Abundance of Relative Abundance of E. E. terminalisterminalis

ofof SouthSouth SulawesiSulawesi yetyet itit isis soso farfar consideredconsidered aa minorminor pestpest..
However,However, ourour surveysurvey conductedconducted inin 20072007 showedshowed thatthat itsits
populationpopulation reachedreached anan outbreakoutbreak levellevel ofof moremore thanthan 1010 indiindi--
vidualsviduals perper leafleaf andand inflictedinflicted substantialsubstantial physiologicalphysiological injuinju--
ryry toto plantsplants inin thethe formform ofof hopperburnshopperburns inin thethe DistrictsDistricts ofof
MakassarMakassar andand GowaGowa ((NasruddinNasruddin,, 20072007,, unpublishedunpublished data)data)..
TheThe populationpopulation levellevel waswas wellwell aboveabove thethe actionaction thresholdsthresholds
ofof potatopotato leafhopperleafhopper ((EE.. fabaefabae)) onon soybeansoybean inin thethe USAUSA
whichwhich areare fivefive andand ninenine leafhoppersleafhoppers perper plantplant forfor vegetativevegetative
andand earlyearly bloombloom stagesstages ofof thethe plantplant growth,growth, respectivelyrespectively
((MarkellMarkell 20072007)).. SinceSince ourour surveysurvey waswas thethe firstfirst reportreport ofof

FigFig.. 22.. AverageAverage numbernumber ofof ofof EE.. terminalisterminalis,, temperatures,temperatures, andand
rainfallrainfall ratesrates forfor twotwo consecutiveconsecutive seasons,seasons, rainyrainy seasonseason onon drydry landland

Fig. 1.  Close up pictures of leafhopper’s damage symptoms Fig. 1.  Close up pictures of leafhopper’s damage symptoms 
developed in the greenhousedeveloped in the greenhouse
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Relative Abundance of Relative Abundance of E. E. terminalisterminalis
TheThe averageaverage numbernumber ofof EE.. terminalisterminalis onon soybeansoybean recordedrecorded

duringduring twotwo consecutiveconsecutive plantingplanting seasons,seasons, drydry andand rainyrainy
seasons,seasons, areare presentedpresented inin FigFig.. 22.. InIn thethe drydry land,land, thethe peakpeak
populationpopulation ofof leafhopperleafhopper occurredoccurred duringduring thethe fifthfifth toto eightheighth
weeksweeks afterafter plantplant emergenceemergence whilewhile inin thethe ricerice paddy,paddy, thethe peakpeak
occurredoccurred duringduring thethe sixthsixth toto eightheighth weeksweeks afterafter emergenceemergence..
ThereforeTherefore,, thethe populationpopulation developmentdevelopment patternspatterns inin bothboth localoca--
tionstions werewere similarsimilar relativerelative toto thethe plantplant ageage;; however,however, inin genegene--
ralral,, thethe populationpopulation inin thethe drydry landland waswas significantlysignificantly lowerlower thanthan
thethe populationpopulation inin thethe ricerice paddypaddy (P(P00..0505))..

((MarkellMarkell 20072007)).. SinceSince ourour surveysurvey waswas thethe firstfirst reportreport ofof
leafhopperleafhopper populationpopulation outbreakoutbreak withwith significantsignificant damagedamage toto
plantsplants inin SouthSouth Sulawesi,Sulawesi, thethe locallocal economiceconomic thresholdthreshold forfor
thisthis insectinsect hashas notnot beenbeen establishedestablished..

SinceSince anan outbreakoutbreak ofof EE.. terminalisterminalis onon soybeansoybean inin SouthSouth
SulawesiSulawesi hadhad notnot beenbeen reportedreported previouslypreviously andand veryvery limitedlimited
informationinformation isis availableavailable aboutabout thisthis insectinsect pestpest inin Indonesia,Indonesia,
thethe farmersfarmers wewe interviewedinterviewed diddid notnot knowknow ifif thethe damagedamage toto
theirtheir plantsplants waswas causedcaused byby leafhoppersleafhoppers.. Therefore,Therefore, itit isis thethe
purposepurpose ofof thisthis studystudy toto investigateinvestigate thethe relativerelative abundanceabundance
ofof thethe leafhopperleafhopper andand thethe magnitudemagnitude ofof itsits damagedamage toto

Overall,Overall, therethere waswas aa significantsignificant differencedifference betweenbetween thethe
leafhopperleafhopper populationspopulations inin thethe rainyrainy andand thethe drydry plantingplanting
seasonsseasons.. TheThe differencedifference seemedseemed toto bebe attributableattributable toto thethe
differencedifference inin rainfallrainfall ratesrates betweenbetween bothboth seasonsseasons.. ThisThis isis
similarsimilar toto thethe phenomenonphenomenon reportedreported byby HasanuddinHasanuddin etet alal..
((19971997)) thatthat ricerice greengreen leafhopperleafhopper ((NephotettixNephotettix virescensvirescens
Distant)Distant) populationpopulation waswas lowerlower duringduring thethe rainyrainy seasonseason
comparedcompared toto thethe drydry seasonseason inin SouthSouth SulawesiSulawesi.. InIn thethe drydry

rainfallrainfall ratesrates forfor twotwo consecutiveconsecutive seasons,seasons, rainyrainy seasonseason onon drydry landland
(February(February toto May)May) andand drydry seasonseason onon ricerice paddypaddy (May(May toto August)August)
20082008..

thethe populationpopulation inin thethe ricerice paddypaddy (P(P00..0505))..
LeafhoppersLeafhoppers diddid notnot distributedistribute evenlyevenly onon aa plantplant.. AboutAbout

8989%% andand 8484%% ofof thethe leafhoppersleafhoppers inin drydry landland andand ricerice paddy,paddy,
respectively,respectively, occupiedoccupied thethe middlemiddle andand upperupper leavesleaves.. TheThe numnum--
bersbers ofof leafhoppersleafhoppers foundfound onon thethe upperupper andand middlemiddle leavesleaves
werewere notnot significantlysignificantly differentdifferent fromfrom eacheach otherother (P(P ==  00..0505))
butbut significantlysignificantly differentdifferent fromfrom thethe numbernumber ofof leafhoppersleafhoppers onon
thethe lowerlower leavesleaves ((PP00..0505)) (Table(Table 11))..

ofof thethe leafhopperleafhopper andand thethe magnitudemagnitude ofof itsits damagedamage toto
soybeansoybean..

TheThe studystudy waswas conductedconducted inin farmers’farmers’ soybeansoybean fieldsfields inin
thethe DistrictsDistricts ofof GowaGowa andand Makassar,Makassar, SouthSouth Sulawesi,Sulawesi, InIn--
donesiadonesia,, fromfrom FebruaryFebruary toto AugustAugust 20082008 inin thethe formform ofof aa
surveysurvey..
SymptomSymptom ConfirmationConfirmation

AA greenhousegreenhouse testtest waswas conductedconducted toto confirmconfirm thatthat thethe

MATERIALS AND METHODSMATERIALS AND METHODS

comparedcompared toto thethe drydry seasonseason inin SouthSouth SulawesiSulawesi.. InIn thethe drydry
season,season, wewe foundfound severesevere injuryinjury toto thethe plant,plant, killingkilling aboutabout
2424%% ofof plantsplants;; however,however, thisthis phenomenonphenomenon diddid notnot occuroccur
duringduring thethe rainyrainy plantingplanting seasonseason..

MoreMore thanthan 8080%% ofof leafhopperleafhopper individualsindividuals werewere foundfound onon
thethe middlemiddle andand upperupper leavesleaves.. Therefore,Therefore, forfor scouting,scouting, leafleaf
samplingsampling shouldshould bebe directeddirected towardstowards thosethose leavesleaves.. ForFor thethe
samesame reasonreason thethe useuse ofof sweepsweep netnet aimedaimed atat thethe upperupper partpart ofof
plantplant canopycanopy ((EldenElden && LambertLambert 19921992)) shouldshould alsoalso bebe apap--
propriatepropriate inin assessingassessing thethe relativerelative abundanceabundance ofof thethe
leafhopperleafhopper..

TableTable 11.. NumberNumber ofof leafhoppersleafhoppers perper leafleaf forfor upper,upper, middle,middle, andand lowerlower
leavesleaves inin bothboth drydry landland andand ricerice paddypaddy..

Leaf Position Number of Leafhoppers/Leaf for Each Location AA greenhousegreenhouse testtest waswas conductedconducted toto confirmconfirm thatthat thethe
symptomssymptoms observedobserved inin thethe fieldsfields werewere causedcaused byby EE..
terminalisterminalis.. AdultAdult leafhoppersleafhoppers werewere collectedcollected fromfrom thethe fieldfield
usingusing aa sweepnetsweepnet.. TenTen pairspairs ofof adultadult leafhoppersleafhoppers werewere thenthen
placedplaced onon aa threethree weeksweeks oldold soybeansoybean confinedconfined inin aa 3030xx--
3030xx6060 cmcm ((LxWxHLxWxH)) cagecage.. TheThe cagecage waswas mademade ofof puralonpuralon
pipepipe frame,frame, coveredcovered withwith whitewhite finefine clothcloth.. InIn thisthis test,test, fivefive
cagescages werewere usedused forfor plantsplants infestedinfested withwith leafhoppersleafhoppers andand
fivefive otherother cagescages withwith plantsplants withoutwithout leafhopperleafhopper infestationinfestation..
SymptomSymptom developmentdevelopment waswas observedobserved onon bothboth infestedinfested andand
noninfestednoninfested plantsplants weeklyweekly..
RelativeRelative abundanceabundance ofof EE.. terminalisterminalis..

TheThe studystudy resultsresults confirmedconfirmed thatthat EE.. terminalisterminalis hadhad thethe
potentialpotential toto bebe anan importantimportant pestpest onon soybeansoybean inin SouthSouth
SulawesiSulawesi withwith highhigh populationspopulations inflictinginflicting severesevere hopperhopper--
burnburn symptoms,symptoms, eveneven killingkilling aa highhigh percentagepercentage ofof plantsplants
inin thethe fieldsfields.. ThisThis isis thethe firstfirst publishedpublished reportreport ofof anan
outbreakoutbreak ofof EE.. terminalisterminalis causingcausing suchsuch significantsignificant damagedamage
toto soybeansoybean plantsplants inin thethe provinceprovince..

leafhopperleafhopper..
Leaf Position Number of Leafhoppers/Leaf for Each Location 

Dryland Rice Paddy 
                 Lower                   0.54a*                   4.34a 
                 Middle 1.92b                 11.50b 
                 Upper 2.56b                 12.04b 
 

CONCLUSIONCONCLUSION
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upperupper leaves,leaves, twotwo middlemiddle leaves,leaves, andand twotwo lowerlower leavesleaves..
ThisThis waswas donedone toto determinedetermine thethe averageaverage numbernumber ofof leafleaf--
hoppershoppers perper leafleaf andand thethe verticalvertical distributiondistribution ofof thethe insectsinsects
withinwithin thethe plantplant.. TheThe leafhopperleafhopper countscounts werewere performedperformed
onceonce aa week,week, startingstarting twotwo weeksweeks afterafter plantplant emergenceemergence
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rologyrology andand GeophysicsGeophysics inin MakassarMakassar..
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FigFig.. 33.. FieldField symptomssymptoms:: closeclose upup symptomsymptom picturepicture (A),(A), SymptomSymptom onon
plantsplants fivefive weeksweeks (B),(B), sevenseven weeksweeks ©,©, andand ninenine weeksweeks (D)(D) afterafter plantplant
emergenceemergence..
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