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Natural Enemiesof the Pear PsyllaCacopsyllapyri in
TreatedvsUntr eatedPear Orchards in Antalya, Turk ey

F. Erler1

Populationsof pear psylla, Cacopsyllapyri (L.) (Rhynchota: Psyllidae),and its natural
enemiesweresampledon pearsin Antalya province during the years2000–2002.Thirty-
two speciesof predatorsand three speciesof parasitoidswere detectedto be associated
with C. pyri in Antalya province. The heteropterans(especiallyanthocoridspecies)were
themostabundantpredatorgroup.Amongtheanthocorids,Anthocorisnemoralis (Fabricius)
(Heteroptera:Anthocoridae),whosepopulationwascloselyrelatedto the dynamicsof the
pearpsylla population,was generallythe principal antagonistof C. pyri. Other species
recordedduringthestudywerethemirid Deraeocorisspp.,thechrysopidChrysoperlacarnea
L., and many coccinellid species. Although thesepredatorsare polyphagous,as are the
Oriusspecies,theirpopulationswererelatedto thepsylla�uctuations.Amongtheparasitoid
complex belongingto theorderHymenoptera,theencyrtid Trechnitespsyllae(Ruschka)was
theonly primaryparasitoid.Two hyperparasites,viz., Syrphophagusmamitus(Walker) and
Pachyneuronaphidis(Bouch́e) (EncyrtidaeandPteromalidae,respectively), weredetectedin
thesurveys. Also, this studyrevealednew informationconcerningthepearpsyllaparasitoid
complex in Turkey. While T. psyllaeandS.mamitusarenew recordsto Turkish parasitoid
fauna,C.pyri is anew hostrecordfor P. aphidis. Thepopulationdevelopmentandabundance
of pear psylla and its natural enemies,as well as the parasitizationratesin treatedand
untreatedpearorchards,arepresentedhere.
KEY WORDS:Cacopsyllapyri; naturalenemies;parasitoids;predators;Turkey.

INTRODUCTION

Seventeenspeciesof psyllids have beenreportedto feedon Pyrusspeciesin various
parts of the world (8). At least three speciesof pear-feeding psyllids in the genus
Cacopsylla(Rhynchota: Psyllidae)are recognizedfrom the Palaearcticregion (16,19).
Among them,Cacopsyllapyri (L.) is the mostcommonspecies(9,20). Önuçar (13) and
N.S.Gencer(Ph.D.thesis,1999)reportedthat two speciesof psyllid, namely, Cacopsylla
pyricola (Foerster)andC. pyri, werefound on peartreesin variouspartsof Turkey, but
consideredC. pyri to be the only speciesof economicimportance. It hasbeenreported
(H. Er, M.Sc. thesis,1996)asthe only speciesfoundon pearsin Ankaraprovince. This
speciesis also the only pearpsylla speciesin Korkuteli-Antalyastudyarea(Dr. Aynur
Önuçar, personalcommunication).

In many districtsof Turkey, peargrowersare facingconsiderablyincreaseddamage
levelsby thispest(10). Pearpsyllahascausedsevereoutbreaksin pearorchardsin Antalya
province (Korkuteli and Elmal�, locatedat an altitude of � 1000 m) in the last decade,
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probablydueto theapplicationof broad-spectruminsecticides.Climatologicalconditions
in Antalya(westMediterraneanregionof Turkey) areconduciveto veryrapiddevelopment
of thepest,andits naturalenemiesarenearlyabsentin theorchardsearlyin theseason.

Cacopsyllapyri is narrowly oligophagous,multivoltine and seasonallydimorphic,
having a winter form anda summerform. It causesdamagebothdirectly – by extracting
juice from the meristemtissue,and indirectly – by fruit russeton psyllid honeydew.
Honeydew, producedby psyllanymphsasthey feed,runsoff theleavesanddripsontoother
treeparts,includingfruits. A black,sootyfungusgrows on thehoneydew. Whenit occurs
on fruits, it russetsthe skin andcausesthe fruit to be downgraded.On leaves,the sooty
fungusreducesthe tree's photosyntheticcapacity. The toxin that the pearpsylla injects
into the leaf tissuewhile feedingproducesa condition frequentlycalled 'psylla shock'.
Blackeningandburning of the foliage occur, similar to damagecausedby webspinning
mites(1). Pearpsyllacarriessomepeardiseaseslike 'peardecline'andtransmitsthemto
thetreewhile feeding(4).

Pearpsylla's statusasa major pestof pearsis basedon its damagepotentialandits
ability to developresistanceto insecticides.Thesystemof pearpsyllid controlby means
of classicalinsecticides,i.e., organophosphatesand pyrethroids,has failed to produce
satisfactoryresultsin intensive pearorchardsin Antalya. Consideringthe experienceat
othersiteswith thedevelopmentof pesticideresistancein pearpsylla(2,3,17,18),it is not
surprisingthat resistancedevelopedafter 20 yearsof useof thesepesticidesin Antalya.
Damageand losseson pear treesat localities with resistantC. pyri populationshave
increasedsteeplyrecentlyandpestcontrol treatmentshave becomeinef�cient. Peartree
cultivationhasbecomeunpro�tableat suchlocalities.Meanwhile,naturalenemiesof pear
psyllaarefrequentlydestroyedby non-selectivechemicalsusedin psyllacontrol.

In Antalya,increasingproblemswith pearpsyllamanagementin pearorchardstreated
with broad-spectruminsecticidesin recentyears,havenecessitatedchemicalcontrolwhich
canbecompatiblewith thepreservationof naturalenemies.This approachwill minimize
pest-relatedlosseswith aslittle costto thegrowerandaslittle disruptionof theenvironment
aspossible. For this control programto function well, it is essentialto identify natural
enemiesof the pestandselectthe besttimesfor control. The aimsof the studywereto
determinenaturalenemiesof pearpsylla andto obtainevidenceof their effectivenessin
regulatingpsyllid numbersin treatedanduntreatedpearorchards.

MATERIALS AND METHODS

Surveyswerecarriedout in two orchards.In oneorchardof 0.4ha,traditionalpesticide
programswerefollowed in bothgrowing seasons(Table1), to a vigorouslygrowing pear
variety, `Ankara' (Pyruscommuniscv. Ankara). Thetreeswere8–9yearsold. Theother
orchard,whichwasabandonedandreceivednopesticideapplications,consistedof 0.45ha
of 8–9-year-old `Ankara' trees.

Thepopulation�uctuations of pearpsyllaandits naturalenemiesweredeterminedin
bothorchardsfrom October2000throughOctober2002.Two samplingmethods,beattray
samples(limb jarring) andyellow sticky traps,wereusedin this study. Beattray samples
weretakenweeklyfrom thebeginningof Marchto theendof October, andbiweeklyfrom
the beginning of Novemberto the end of February(during the sameperiod that sticky
trapswerein theorchard)from 50 branches,eachfrom a differenttree.The50 treeswere
selectedat randomon eachsamplingdate. Eachtree was sampledonly once,because
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limb jarring maydisturbpsyllaandnaturalenemiesin othersectionsof thetree. Treesin
whichsticky trapshadbeenplacedwerenot sampled.Beattray samplesweretakenin the
morningwhencool temperatureskeeptheadultsof pearpsyllaandnaturalenemiesfairly
inactive. A white-coloredtray (45� 45 cm) washeldbeneatha treelimb andthelimb was
strucksharplythreetimeswith a 40-cm-longrubberhose. Dislodgedpsylla (adults)and
naturalenemies(adultsandnymphs/larvae)which fell ontothetray werecounted.Insects
werecollectedin a plasticbag,taken to the laboratoryin an ice chest,killed in a freezer
at –20� C, andthenviewedundera binocularmicroscope.Psyllid eggsandnymphswere
countedfrom bud-burst until petalfall on blossomor leaf trussesfrom a 5-cm-longtwig
(four from eachof ten treesper orchard),andafter blossomuntil leaf-fall on samplesof
leaves(a total of 100leavesperorchard,tenfrom eachof tentrees).

Yellow traps (0.3-cm thick, 15� 20 cm) were coatedwith a thin layer of `Stickem
special'. Ten treeswereselectedat randomin eachorchardat thebeginningof thestudy
andmarkedwith coloredplasticstrips.Thetrapswerehung1.5–2m above groundinside
eachof theselectedtrees.Thesetreesweresampledfor thedurationof thestudy. At each
sampling,the trapswerereplacedwith fresh traps. In the laboratory, adultsof the pear
psylla,predatorsandparasitoidswerecountedwith thehelpof ahead-bandmagni�er.

Some of the adults of the predatory speciescollected from beating trays were
transferredinto petri dishes(9 cm diam) containingpsyllid-infestedleavesfor a feeding
testin thelaboratory. To obtainparasitoids,infestedtwigs(15–20-cmlong)werecollected,
broughtinto the laboratoryandkept in emergencechambersat room temperature,after
otherinsectspecies(e.g. aphids,etc.) wereremovedfrom theplantmaterialby usingan
insectneedle.Theemerging parasitoidsweretransferredwith a �ne brushinto glassvials
containing60%ethyl alcoholandlabeled.

Identi�cations of the pest and the natural enemieswere made by the following
taxonomists:Dr. Aynur Önuçar (PlantProtectionResearchInst., Bornova, �Izmir) – the
pest; Dr. David Horton (ARS-NALUSDA, USA) and Dr. Jean-MichelMald�es (ARS-
EBCL,France)– heteropterans;Prof. NedimUygun(ÇukurovaUniversity, Adana,Turkey)
– coccinellids;Dr. AhmetÖzkan(Biological Control Inst.,Antalya,Turkey) – neuropter-
ans and the for�culid; and Dr. Gérard Delvare (ARS-EBCL, France)hymenopterous
parasitoids. Voucherspecimensof eachspeciesare kept in the Departmentof Plant
Protection,AkdenizUniversity, Antalya,Turkey.

RESULTSAND DISCUSSION

Thirty-two speciesof predators,belongingto Heteroptera(Anthocoridae-6,Lygaeidae-
2, Miridae-7, Nabidae-2),Coleoptera(Coccinellidae-12),Neuroptera(Chrysopidae- 2),
Dermaptera(For�culidae - 1), andthreespeciesof hymenopterousparasitoids(Encyrtidae
- 2, Pteromalidae- 1) were found to be associatedwith pearpsylla in Antalya province
(Table2).

All these predator speciesare polyphagous,but only the anthocorid Anthocoris
nemoralis (Fabricius) is closely allied with pear psylla (6). Two of the three species
of hymenopterousparasitoids,namely, Trechnitespsyllae(Ruschka)and Syrphophagus
mamitus(Walker) (Encyrtidae),were recordedfor the �rst time in Turkey in this study,
althoughPachyneuron aphidis(Bouch́e) (Pteromalidae)hadbeenreportedfrom previous
studies(by Dr. GérardDelvare,but no recordsfrom Turkey couldbetraced).

Although Önder(12) andUygun (21) hadreportedmostof the predatorscitedabove
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TABLE 1. Chemicalsusedin theorchardwhereatraditionalpesticideprogramof sprayapplications
wasfollowedall yearroundz

Treatment
date

Productname Active ingredients Formulationy Dose
(in 100l water)

2001applications
2.II BordeauxMixture Copper

sulphate+Hydratedlime
SC 2000g

3.III Benlate Benomyl WP 60g
4.IV Trazam+Folidol Amitraz

+Parathion-methyl
EC+EC 200cc+100cc

27.IV Herkül Copper
oxychloride+Maneb

WP 400g

10.V Decis Deltamethrin EC 50cc
29.V Dimilin+Hekvistin Di�ubenzuron+CarbendazimWP+WP 40g+30g
28.VI Trazam Amitraz EC 200cc
18.VII Teomin Amitraz EC 300cc
9.VIII Trazam Amitraz EC 200cc

2002applications
26.II BordeauxMixture Copper

sulphate+Hydratedlime
SC 2500g

19.III Bendazim Carbendazim WP 30g
11.IV Trazam+Dimilin Amitraz+Di�ubenzuron EC+EC 300cc+25cc
18.IV Fundazol+MetasystoxBenomyl+Oxydemeton-

methyl
WP+EC 60g+100cc

28.IV Trazam Amitraz EC 300cc
16.V Suprathion+Punch Methidathion+Flusilazole EC+EC 100cc+20cc
31.V Con�dor Imidacloprid SC 40cc
14.VI Kortraz+Dimilin Amitraz+Di�ubenzuron EC+EC 300cc+25cc
27.VI Dursban4 Chlorpyriphos-ethyl EC 150cc
09.VII Trazam Amitraz EC 300cc

z Sprayapplicationsweremadeby tractor-drawn Holsanair-assistedpowersprayer;thepressurewassetat19bar,
delivering100l per0.1ha.
y EC,emulsi�ableconcentrate;SC,suspensionconcentrate;WP, wettablepowder.

as preying on various insecthostsnot including pearpsylla, in the presentstudy they
were observed preying on pear psylla, especiallyon its eggs and young nymphs, in
�eld observations and laboratory-feedingtests. However, some species,namely, the
coccinellidsOenopiaconglobata(L.), O. lyncea-agnata(Rosenhauer)andSubcoccinella
vigintiquatuorpunctata(L.) andtheheteropteransDufouriellusater (Dufour),Orius niger
(Wolff), Geocorisspp.,Nysiusericae(Schilling)andPilophorusperplexusDouglas-Scott,
appearedonly in theuntreatedorchardduringbothsamplingyears.Themirid Pilophorus
pusillusReuterand the coccinellidPropylaeaquatuordecimpunctata(L.) were found in
bothpearorchardsduringthe�rst samplingyear, but only in theuntreatedorchardduring
thesecondyear.

Thethreemostabundantpredatorgroupsin eitherpearorchardweretheheteropterans
(Rhynchota),thechrysopids(Neuroptera)andthecoccinellids(Coleoptera).For�culidae
(Dermaptera)wererarelyobservedin bothpearorchardsduringthesamplingperiod.The
abundanceof eachgroup of naturalenemiessampledin both orchardsshowed a large
variationin numberduringthe2 years(Table3).

The relative abundanceof various families and the most important speciesof het-
eropterans,is presentedin Figure1. Anthocoridspecieswerethemostcommonpredators
foundduringthestudy;A.nemoralis wasthemostabundantspecies,andconstitutingmore

298 F. Erler



TABLE 2. Naturalenemiesassociatedwith Cacopsyllapyri in Antalyaprovince

Order Family Species
COLEOPTERA Coccinellidae AdaliabipunctataL.

A. fasciatopunctatarevelierei Mulsant
Coccinellaseptempunctata(L.)
Exochomusquadripustulatus(L.)
Hippodamiavariegata(Goeze)
Oenopiaconglobata(L.)
O. lyncea-agnataRosenhauer
Propylaeaquatuordecimpunctata(L.)
ScymnusinderihensisMulsant
S.interruptus(Goeze)
Stethorusgilvifrons(Mulsant)
Subcoccinellavigintiquatuorpunctata(L.)

DERMAPTERA For�culidae For�cula auricularia L.
HETEROPTERA Anthocoridae Anthocorisnemoralis (Fabricius)

An. sibiricusReuter
Dufouriellusater (Dufour)
Oriusminutus(L.)
Or. laevigatus(Fieber)
Or. niger (Wolff)

Lygaeidae Geocorisspp.
Nysiusericae(Schilling)

Miridae Campylommaverbasci(Meyer)
Deraeocorislutescens(Schilling)
De. rutilus (Herrich-Schaeffer)
De. serenusDouglas-Scott
PilophorusperplexusDouglas-Scott
P. pusillusReuter
Phytocorissp.

Nabidae NabispseudoferusRemane
N. punctatusCosta

NEUROPTERA Chrysopidae Anisochrysaprasina(Burmeister)
Chrysoperlacarnea(Stephens)

HYMENOPTERA Encyrtidae Syrphophagusmamitus(Walker)z

Trechnitespsyllae(Ruschka)z

Pteromalidae Pachyneuron aphidis(Bouch́e)
z First recordfor Turkey.

than85%of anthocoridsin bothsamplingyears.This specieswastheonly heteropterous
predatorthat showed a strongresponseto the prey populationdynamics,whereasother
heteropterans,as a whole, were fairly constantin numbereachyear despitethe large
variation in numberof pearpsylla. However, even this strongresponseof A. nemoralis
wasnot enoughto prevent the damageby pearpsylla early in the growing season.This
specieswasalsothe�rst anthocoridobservedin treatedanduntreatedpearorchardsduring
thesamplingperiodandwasableto respondto psyllaoutbreaks,with a strongerresponse
to summerandearly autumnoutbreaksthanto springones. Apart from the anthocorids,
Miridae, NabidaeandLygaeidaewere the otherheteropterousfamiliesobserved to prey
on psylla populations.Chrysopidspecieswerethe secondmostcommonpredatorgroup
encounteredall yearround(Fig. 1). Amongthecoccinellids,whichwasthethird common
predatorgroup,Stethorusgilvifrons(Mulsant)wasthemostfrequentspeciesin bothpear
orchardsthroughouttheyear, followedby Scymnusspp.;theotherspecieswererare. The
abundanceof thesespecieswasrelatedto thepopulation�uctuationsof theredspidermite
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TABLE 3. Abundanceof thepearpsyllaandits naturalenemiesin treatedanduntreatedpearorchards
duringtwo samplingperiodsz

Naturalenemygroup Samplingperiod
2000–2001 2001–2002

Treated Untreated Treated Untreated
Coccinellids 699 1,069 654 993
(adult+larva)

Heteropterans 2,502 3,717 2,558 3,512
(adult+nymph)

Neuropterans 983 1,492 732 1,436
(adult+nymph)

Dermapterans 22 46 14 38
(adult+nymph)

Hymenopterousparasitoids 588 1,456 674 1,133
(adult)

PEARPSYLLA (adult) 12,320 12,399 8,236 7,923
z Traycountsfor predatorsandpearpsylla,sticky trapcapturesfor hymenopterousparasitoids;
44samplingweeksin 2000–2001,43samplingweeksin 2001–2002.

TABLE 4. Percentparasitismin thepearpsyllain treatedanduntreatedpearorchardsin twosampling
periodsz

Month Samplingperiod
2000–2001 2001–2002

Treated Untreated Treated Untreated
April - - - -
May 2.7 5.8 2.6 5.6
June 6.1 21.4 4.3 26.4
July 32.1 46.6 6.8 41.3
August 26.5 32.7 19.1 28.2
September 46.3 43.8 38.3 39.2
October 34.6 32.1 36.4 31.8

z Percentparasitismwasdeterminedby countingnumberof parasitizednymphsamongall the nymphson the
plantmaterialinfestedby pearpsyllaheldin rearingchambersin thelaboratory.

ratherthanof thepearpsylla.
The parasitoid complex includes primary parasitoid and hyperparasitoidspecies.

WhereasT. psyllae is the only primary parasitoid,S. mamitusand P. aphidis are the
hyperparasitoidspecies(6,7). AlthoughP. aphidishasbeennotedonly asa hyperparasite
of aphids(Aphididae)in variouspartsof Turkey (11), in the presentstudyit wasreared
from pearpsylla in the laboratory. Paulsonand Akre (14) have also reportedthat pear
psyllidsarenew hostsfor Pachyneuronspecies.Amongtheparasitoids,T. psyllaewasthe
only dominantparasitoidcaughtontheyellow sticky trapsin boththetreatedanduntreated
orchard.Wealsodetectedparasitizationduringthegrowing season.Thepercentparasitism
in bothpearorchardsvariedgreatlyfrom yearto yearandat differentgrowing times.The
highestparasitizationratewasrecordedin mid-summerandearlyautumn(Table4).

The spraying program (including broad-spectruminsecticidessuch as parathion-
methyl, deltamethrin,methidathion,chlorpyriphos-ethyl) followed in the treatedorchard
reducedparasitismlevels greatly in spring and early summer(Tables1, 4). Insecticide
applicationsin 2001indicatedthat percentparasitismincreasedwhendi�ubenzuronand
amitrazwereusedinsteadof broad-spectruminsecticides.For instance,theparasitization
rate in the treatedorchardin July 2001 was 32.1%,whereasit was 6.8% in July 2002
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Fig. 1. Therelativeabundanceof predatorynaturalenemiesof pearpsyllain two samplingperiods.

following the applicationof chlorpyriphos-ethyl at the endof June. Ciglar andBarić (5)
reportedthatdi�ubenzuronandamitrazapplicationsallowednaturalenemiesto increasein
numbersin treatedorchards.

The populationdevelopmentof pearpsylla and its naturalenemiesin both orchards
during the two samplingyearsis presentedin Figures2 and3. Only beattray countsfor
psyllaandpredators,andsticky trapcapturesfor hymenopterousparasitoidsarepresented
here. The patternof �uctuation of the meandensityof pearpsylla showed threeor four
peakseachyear, but thehighestpeakswererecordedin thesecondhalf of May–Juneand
the �rst half of October. Becauseof thesprayapplications,thepopulationof pearpsylla
was low in the treatedorchardin the �rst half of the year, but it becamesimilar to that
in theuntreatedorchard,andevenroseto higherlevels in the treatedorchardwhenspray
applicationsstopped.Themeandensityof psyllaandits naturalenemieswasconsiderably
higher in the untreatedthan in the treatedorchardin spring and early summer, but not
in late summerandautumn. As both the prey andpredatorsaremigrants,therewasno
relationship,at theorchardlevel, betweenthespring–summerpopulationandtheautumn–
prewinter population. From the dataobtainedduring the study, climatic conditionsat
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Fig. 2. Meandensitiesof pearpsyllaandits naturalenemiesin treatedanduntreatedpearorchardsin
the 2000-2001growing season.PsA: psylla adult, PsE:psylla egg, PsN: psylla nymph, HeA+N:
heteropteranadult+nymph, NeA+L: neuropteranadult+larvae, CoA+L: coleopteranadult+larvae;
HyA: hymenopteranadult;arrows indicatesprayapplicationswith insecticides.

the beginning of the growing seasonseemto play a more importantrole in suppressing
pearpsyllid populationsthando the naturalenemies.Whenthe overwinteredpredators,
especiallyanthocorids,on trees�anking the pearorchardor elsewheremigratedinto the
pearorchardto feedon pearpsylla andincreasedin numbersin pearorchards,the early
springpopulationof pearpsyllahadbeenquitehighandthedamagewasalreadydone.The
anthocoridpredators,Anthocorisspp. (essentiallyA. nemoralis) andOrius spp.,playeda
major role in the dynamicsof C. pyri in mid-summerandearly autumnandthe number
of thesepredatorsincreasedwith prey density(Figs. 2, 3). However, despiteplaying an
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Fig. 3. Meandensitiesof pearpsyllaandits naturalenemiesin treatedanduntreatedpearorchardsin
the 2001-2002growing season.PsA: psylla adult, PsE:psylla eggs,PsN:psylla nymph, HeA+N:
heteropteranadult+nymph, NeA+L: neuropteranadult+larvae, CoA+L: coleopteranadult+larvae;
HyA: hymenopteranadult;arrows indicatesprayapplicationswith insecticides.

importantrole in reducingthe psylla population,they were not able to prevent damage
by C. pyri populationsduring the year. This is due to the fact that predators(including
anthocoridsandcoccinellids)werevery rareearly in the growing seasonandthat broad-
spectruminsecticideshadmarked side-effectson bene�cial insects. The samesituation
wasobservedby Ciglar andBarić (5) andby Peḱar (15). Anotherreason,thepresenceof
antsattendingpearpsyllapopulations,wasvery importantin decreasingtheeffectiveness
of naturalenemiesbecauseof theants'negativeeffectonbene�cial arthropods.

Although many naturalenemiesof pearpsylla were found, the resultsof this study
showedthat theeffectivenessof thesenaturalenemiesis not suf�cient to control thepest,
especiallyearlyin theseason.Therefore,underourconditionswecannotrelyonthenatural
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enemieswithoutusingalternativecontrolstrategiesto preventdamageby pearpsylla.The
�ndings in this studyreinforcetheneedfor futureresearchon otherstrategiesto improve
the naturalcontrol of pearpsylla,andmay be thebasisfor researchon the augmentative
releaseof predatorssuchasA.nemoralis andOriusspp.,or onincreasingthenaturalenemy
densityby usinganIPM program.
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Çukurova University, Faculty of AgricultureRes.Publ.no. 157/48.Adana,Turkey (Turkish,with German
abstract).

304 F. Erler


