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Evaluation of SomeSelectve Insecticidesand Their
Combinationswith Summer Oil for the Control of the Pear
Psylla Cacopsyllapyri

F. Erle’r andH. Cetir?

A eld trial wascarriedout to evaluatethe ef cacy of several selectve insecticidedor the
control of pearpsylla Cacopsyllapyri (L.) (Hemiptera:Psyllidae)in two successie years.
Threeinsectgrowth regulators(IGRs)— di ubenzuron, pyriproxyfenandte ubenzuron,and
an amin-tydrazine derivative — amitraz, were evaluatedsingly and in combinationwith
summeroil (1%). All insecticideswvere appliedat recommendedhabel ratesin both years.
When comparedwith the untreatedcontrol, all insecticidesalone and their combinations
with summeroil, exceptfor pyriproxyfen alone, provided control of young (1st and 2nd
instars)nymphs.However, combinedapplicationsof theseinsecticideandsummeroil were
moreeffective thaneitherinsecticidealonefor controllingthe egg andyoungnymph stages
of the pest. The productswerelesseffective againstolder (3rd—5thinstars)nymphs,evenin
combinatiorwith summeil, andfailedto suppresshepopulationof oldernymphs.Adding
oil to spraysalso delayedoviposition by winterform and summerformfemales. With the
exceptionof oil with amitraz,combinationsof insecticideswith summeroil did not cause
ary phytotoxicity duringthe study
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INTRODUCTION

Pearpsylla, Cacopsyllapyri (L.) (Hemiptera: Psyllidae),hasbeena seriouspestof
pearsin Antalya (southwesterTurkey) and otherpartsof the countryduring the last 10
years. The typical Mediterranearclimate prevailing in Antalya promotesa high level of
the pestpopulationthroughouthe growing season.

Thispestis dif cult to controlbecausef its ability to developresistancéo insecticides
(3,4,10,11). Thus, chemicalsuppressiorof the pestis becomingmore dif cult, more
expensve andlessreliable. Developmenbf resistancewithdraval of registeredchemicals
from the market and limited prospectsfor registration of new materialshave severely
reducedpestcontrol options. It is likely that public concernover pesticideresidueson
food and threat of ervironmental contaminationwill further reducethe availability of
conventionalpesticides.

Currentcontrol stratgiesagainstthis pestin Antalyainvolve primarily sevenor eight
spring—summeapplicationswith variousgroupsof insecticideseachyear Evenasmary
asten insecticideapplicationsper seasorare not unusual. The systemof pear psyllid
controlby meansof classicainsecticidesasfailedto producesatishctoryresultsat mary
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localitiesin recentyears.In addition,mostof thechemicalghatareregistered particularly
organophosphatesndpyrethroids,arehighly toxic to the bene cial fauna.Becausef the
useof broad-spectruninsecticidesagainstthis speciesand other pestsin pearorchards,
the effectivenessof predatorsand parasitoidshasgreatly diminished(6). Due to failure
of cornventional chemicalcontrol against pear psylla and detrimentaleffects on natural
enemiesthereis anincreasingneedto developandimplementpestmanagemerjrograms
aguinstpearpsyllathatrely on “soft' or selectie materials.The substitutionof selectve or
“soft' insecticidedor conventionalchemicalswill allow naturalenemiego increasen pear
orchards,andwill allow conseration of the insecticideghat are available. The present
study was conductecto establishthe ef cacy of someselectve insecticidesin orderto
improve the systenfor controlandto supplemenhaturalcontrol of the pest.

MATERIALS AND METHODS

Testchemicals Threeinsectgrowth regulators(IGRs), namely di ubenzuron (Dimilin
SC-48, Hektag, pyriproxyfen (Admiral EC-10, Sumitomo)and te ubenzuron(Nomolt
SC-50,BASF) andan amin-tydrazinederivative, amitraz(TrazamEC-20, Aventis), and
their combinationswith summeroil (1%), weretestedagainstpearpsylla. Detailsof the
chemicalsselectedor evaluationaresummarizedn Tablel. The choiceof chemicalsor
inclusionin the studywasbasedon previous eld testingandstudies(5,6,12),which had
indicatedtheirimprovedsafetyfor predaceoutaunaandotherbene cial arthropods.

TABLE 1. Characteristicef thetestchemicalsisedfor thecontrolof pearpsyllaovera2-yearperiod

Active substance Commercial Compay a.i./liter(g) Recommended
name dose
(mg/100I
watery
Endosulén ThiodanEC 35 Aventis 360 200
Di ubenzuron Dimilin SC48 Hektas 480 25
Te ubenzuron NomoltSC50 BASF 050 50
Pyriproxyfen Admiral EC 10 Sumitomo 100 50
Amitraz TrazamEC 20 Aventis 200 300
Summeril PorkanSL Syngenta 700 1000

2All chemicalsvereusedattheirrecommendethbeldoses.

Experimental siteand design Thestudywascarriedoutin a0.5-hapearorchardocated
at Korkuteli near Antalya during the 2002 and 2003 growing seasons.Treeswere 10—
11 yearsold, Pyrus communiscv. "Ankara’, which is the commonpearvariety in the
study area. Treatmentsavere appliedin a completelyrandomizedblock designin three
replications,with an untreatedcontrol plot in eachreplicate;eachplot consistedof ten
trees.

Insecticideapplications Threeapplicationsveredonein eachgrowing seasonThe rst

wasthe combinationof endosulén and summeroil, appliedin all plots exceptuntreated
controls(which recevved no pesticidesall yearround),during the dormantperiod before
rst eggsweredepositedby overwinteredfemales. The day of sprayingwasdetermined
by dissectionof the bodiesof overwinteredfemales,when 40-50%of them contained
matureeggs. If eggsinside femaleswerefull sizedwhenthe abdomenwas pulled apart
with a needle,they were consideredo be mature. At eachsamplingdate, 20 females
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weredissectedor this purpose.The secondandthird applicationgsummerapplications)
with selectve insecticidesand their combinationswith summeroil were done against
the rst andsecondsummergeneration®f pearpsylla, respectiely, andwere aimedat
reducingdensitiesof theyoungnymphsbeforethe productionof honeyden. Eachsummer
applicationwas applied at a time when the young nymphs (especiallynenly hatched
nymphs)madeup a signi cant part of the population. Testchemicalswere appliedas
dilute sprays(approx.101| pertree),andwereusedat their recommendethbel doses All
applicationsveredoneby usinga two-wheel,single-axle motorizedsprayeywith aspray
pressuref 19 bars.

Sampling and data collection The rst applicationat the dormantperiodwasevaluated
by countsof overwinteredadultsandeggslaid by themontreateddormantshootsor spurs.
At eachsampling,30 traysweretaken from eachtreatmentuntreatecbr endosulén plus

summeroil-treatedplots) for adult psylla; 30 shootsor spurswere collectedfrom each
treatmentandexaminedundera magni er for eggs. Samplingtimeswere3, 7, 14,21 and

28 daysafterthe rst application. The secondandthird applicationswere evaluatedby

countingeggs and differentnymphal stagesof the pest,live or dead,from leaf samples,
taken periodically At eachsampling,90 leavesfrom eachtreatment(30 per plot) were

collectedandexaminedundera stereomicroscopia thelaboratory Samplingperiodswere

1daybeforeand3, 7 and14 daysaftersprayapplications During datacollection,shrivelled

and blackenedeggs were countedas dead. Nymphskilled by naturalenemieswere not

takeninto account.

Data analysis Dataobtainedfrom the rst applicationwere corvertedto meannumber
of adultsper tray or meannumberof eggs per shoot/spur All datawere subjectedto

square-rootransformatiorbeforeanalysisandanalyzedy the StatisticalAnalysisSystem
(ANOVA). Untransformedmeansare presentechere. Duncans Multiple Range Test
(DMRT) wasusedto testfor differencesamongthe meansandthe controls.All mortalities
from summerapplicationswere corvertedto Abbott's correctedmortalities(1) whereby
eachtreatmentmortality was adjustedby factoring out mortalitiesin the controls. In

this paper meanpercentmortalitiesfrom both summerapplicationsdonein eachgrowing

seasorarepresentedn graphs.

RESULTS AND DISCUSSION

High initial winterform-pearpsylla densityandlack of predatoractiity earlyin the
seasonnecessitatec dormantspray applicationin both growing seasons. Combined
summeroil and endosulén treatmentgave good resultsagainst overwinteredadultsand
delayedovipositionin winterform femalesuntil the appearancef foliage (for approx. 4
weeks)(Table2).

Chemicalsusedin summerapplicationshad differentef cacy ratesagainstdifferent
life stagesf the pest. In both growing seasonsthe highestbiological actvity of thetest
chemicalsvasrecordedagpinsttheyoung(1stand2ndinstars)nymphsin comparisorwith
theotherbiologicalstagef thepest(Figs. 1, 2). However, notall chemicalsvereequally
effective againsttheyoungnymphs.Thehighestmortalitieswereachiezedby amitrazand
te ubenzuron respectiely. The orderof effectivenessagainstyoung-rymphalstagesvas
asfollows: amitraz> te ubenzuron> di ubenzuron> pyriproxyfen. All testchemicals
were lessactive againstthe older (3rd—-5thinstars)nymphs. Of them, te ubenzuronand
di ubenzuronshowvedrelatively high activity with meanpercenimortalitiesrangingfrom
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Fig. 1. Effects of selectedinsecticides(A, amitraz; B, di ubenzuron; C, pyriproxyfen; D,
te ubenzuron)alone(black bars)andtheir combinationsvith summeroil (white bars)on eggs(E)
anddifferentnymphalstageq1-2N, 1st—2ndnstars;3-5N, 3rd—5thinstars)of pearpsyllaonthe 3rd
(T+3), 7th (T+7) and14th(T+14) daysaftersummetreatmentgT) in the 2002growing season.
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Fig. 2. Effects of selectedinsecticides(A, amitraz; B, di ubenzuron; C, pyriproxyfen; D,
te ubenzuron)alone(black bars)andtheir combinationsvith summeroil (white bars)on eggs(E)
anddifferentnymphalstageg1-2N, 1st—2ndnstars;3-5N, 3rd—5thinstars)of pearpsyllaonthe 3rd
(T+3), 7th (T+7) and14th(T+14) daysaftersummetreatmentgT) in the 2003growing season.
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59.0-60.0%and 52.1-58.1%respectiely, aguinstthe older nymphal stages. Thesetwo

IGRsalsodemonstratethe highestvicidal activities againsttheeggslaid by summerform
femalesandachievedupto 70.7%and67.5%meanmortalitiesin the rst year and74.4%
and69.2%in the secondyearapplicationsrespectiely (Figs. 1, 2). Theorderof ovicidal

activity wasasfollows: te ubenzuron> di ubenzuron> amitraz> pyriproxyfen.

TABLE 2. Meannumberof overwinteredadults(WfA) pertray andof eggslaid by overwintered
females(WfE) pershoot/spuion the 3rd (T+3), 7th (T+7), 14th (T+14) and 28th (T+28) daysafter
the rst applicationin thedormantperiodof the2002and2003growing season§T: applicationtime)

Treatment Mean( SE)no. of adultspertray andof eggspershoot/spur
T+3 T+7 T+14 T+21 T+28
WA WFE WA WIE WA WIFE WA WFE WA WIE
2002growingseason
Endosulan 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0 0.0 0.9 0.6 0.2 0.2
+summer a&AY aA aA aA aA aA aA aA aA aA
oil
Untreated 2.6 0.9 0.3 0.1 28 0.8 0.8 0331 1223 0934 1228 0641 1554 16
control bA aA bB aA bB bA bB aA aB bA
2003growingseason
Endosulean 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.8 0.0 0.0 0.0 1.7 0.3 0.9 0.3
+summer aA A aA aA aA aA aA aA aA aB
oil
Untreated 2.3 0.7 0.4 0.2 34 0629 0926 1131 1437 1345 1256 1469 1.6
control aA aA aA bA bA bA aA bA bA bA
2Within columns meandollowed by the samelower casdetterdo not differ signi cantly (DMRT, P< 0.05).
Y Within lines, meandollowedby the samecapitalletterdo not differ signi cantly (DMRT, P< 0.05).

However, insecticidesin combinationwith summeroil gave higher egg and nymph
mortality comparedwith eithertreatmentindividually in both growing seasongFigs. 1,
2). Thus,psyllasuppressiomy the compatiblecombinationsof selectednsecticidesand
summeroil was betterthan by the single insecticides. For instance the single usesof
two IGRs, te ubenzuronanddi ubenzuron,achieved 73.9%and 68.1%meanmortalities
aguinstthe youngnymphalstagedn the rst yeart while their combinationsvith summer
oil achiered 87.4%and81.0% meanmortalitiesagainstthe samebiological stagesof the
pestrespectiely (Fig. 1). In addition,it wasobsenedthatthe combinatiorof insecticides
and summeroil causedfemalesnot to depositeggs onto the oily surfacesfor at least3
weeks.While freshegg-layingstartedwithin aweekafterthetreatmentn theplotssprayed
with singleinsecticidegwithout summeroil) in summerapplications,t started3 weeks
laterin thosesprayedwith the combinationf insecticidesandsummeroil. This period
lastedapprox. 4 weeksafter the rst treatmentwith endosulan+summeil during the
dormantperiodin mid-FebruaryTable2).

Ourwork shavedthatthreeapplicationsasdescribedabove causedsigni cant reduc-
tions in summerdensitiesof pearpsylla. For this control programto function well, it
is essentiatto reducehigh initial densitiesof overwinteredadultsof pearpsylla at the
beginning of the seasorwith a dormant-periodapplicationof a suitableinsecticideplus
summeroil. This shouldbe appliedbeforethe overwinteredfemaleshave laid their eggs.
Someresearcher§9,13)alsoreportedthat the control of overwinteredadults(just before
the rst eggsaredeposited)vasvery importantfor the seasonatontrol programfor pear
psylla. Thatwinter-springpopulationsshov very high oviposition potentialg(9) indicates
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theimportanceof anearly control strateyy againstoverwinteredadultsof the pest,evenif
their numbersappearo below. In this study the combinationof endosulinandsummer
oil provideda goodresultfor this purpose Ourlaboratorystudiesshavedthatadultpsylla
weremostsusceptibleo insecticideghe closerthey wereto the egg-layingperiodin late
winter (unpublisheddata). This periodis alsothe only time during the growing season
when ary pesticideapplicationcausesas little damageas possibleto natural enemies,
becausdhereare no signi cant numbersof naturalenemies.Solomonand Morgan (13)
alsoreportthat after the returnto pearorchardsof adult psyllids that have overwintered
on other plants, and beforethe beginning of egg-laying, thereis a brief period whenit
is possibleto usea corventionalinsecticidewith minimal damageto an integratedpest
managementiPM) program.

Becausdlinitro orthocresol(DNOC) hasa negative impacton naturalenemiesover
winteringin crevicesin the bark of the tree (2), summeroil wasusedinsteadof it in the

rst applicationduringthedormantperiod. Summennil, addedo endosulénin adormant-
periodapplicationdid notkill overwinteredadultsbut only preventedthemfrom depositing
eggs,dueto theformationof oily surfaceqpersonabbsenation). Also, apreviousstudyby

theauthorshavedthatadultpsyllahadamhulatorydif culties anddid notlay eggson oily

surfaces(7). This behaioral effect of oily substancewasalsoreportedby Larew (8) and
by Zwick andWesticard (14). Adding oil to summerspraysenhancedhe initial toxicity

of insecticidesand also provided a supplementargontrol by decreasingviposition and
feeding.Thereductionin feedingmaybe dueto theinterferenceof oil with the stylets.

The otherimportantpoint was that chemicalsusedin two summerapplicationshad
different efcacy rates against different biological stagesof the pest. Therefore,all
applicationsmust be timed for maximum effectiveness. If treatmentsare not properly
applied,additionalin-seasortreatmentsmay be requiredthroughoutthe growving season.
The resultsof this study indicate that the young (1st and 2nd instars)nymphsare the
most susceptiblestagesof the pestto insecticides.Thatis why it is necessaryhat such
applicationsbe madeat a time whenthe majority of psyllids areat a susceptiblestageof
development.

Data shaved that a dormant-periodjust before egg laying) and two summerappli-
cations(againstthe rst and secondgenerationyoung nymphs)could keep pear psylla
populationsatlow densitiesduringthe growing seasonanda well balancedrchardcould
beachiezedby carefullyselectinghechemicaldo beusedin theorchard.Besidesadding
summeroil to spraysmay be usefulin pearpsyllamanagemenprogramsby providing a
supplementargffect.

This control stratey will minimize pest-relatedosseswith aslittle costto the grower
andaslittle disruptionof the ervironmentaspossible.Furtherstudiesmustbe pursuedn
orderto developmethoddasedn preservingef ciency.
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