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Natural Enemiesof the Pear Psylla Cacopsyllapyri in
TreatedvsUntreatedPear Orchardsin Antalya, Turk ey

F. Erler

Populationsof pear psylla, Cacopsyllapyri (L.) (Rhynchota: Psyllidae),and its natural
enemiesvere sampledon pearsin Antalya province during the years2000-2002. Thirty-
two speciesof predatorsand three speciesof parasitoidswere detectedto be associated
with C. pyri in Antalya province. The heteropterangespeciallyanthocoridspeciesyvere
themostalundantpredatorgroup. AmongtheanthocoridsAnthocorisnemoglis (Fabricius)
(Heteroptera:Anthocoridae) whosepopulationwas closelyrelatedto the dynamicsof the
pear psylla population,was generallythe principal antagonistof C. pyri. Other species
recordediuringthestudywerethemirid Deraeocorisspp. thechrysopidChrysoperlecarnea
L., and mary coccinellid species. Although thesepredatorsare polyphagousas are the
Orius speciestheir populationsvererelatedto the psylla uctuations. Amongthe parasitoid
comple belongingto theorderHymenopterathe engrtid Trechnitespsyllae(Ruschka)vas
the only primary parasitoid. Two hyperparasitesyiz., Syrphophgus mamitus(Walker) and
Pachyneupn aphidis(Boucte) (EngyrtidaeandPteromalidaerespectiely), weredetectedn
the surweys. Also, this studyrevealednew informationconcerninghe pearpsyllaparasitoid
complec in Turkey. While T. psyllaeand S. mamitusare new recordsto Turkish parasitoid
faunaC. pyri is anew hostrecordfor P. aphidis Thepopulationdevelopment@andabundance
of pearpsylla andits natural enemies,as well as the parasitizationratesin treatedand
untreatecpearorchardsarepresentedhere.

KEY WORDS:Cacopsyllapyri; naturalenemiesparasitoidspredatorsTurkey.

INTRODUCTION

Seventeenspeciesof psyllids have beenreportedto feedon Pyrusspeciedn various
parts of the world (8). At leastthree speciesof pearfeeding psyllids in the genus
Cacopsylla(Rhynchota: Psyllidae)are recognizedfrom the Palaearcticregion (16,19).
Among them, Cacopsyllapyri (L.) is the mostcommonspecieg9,20). Onugr (13) and
N.S.Gencern(Ph.D.thesis,1999)reportedthattwo specief psyllid, namely Cacopsylla
pyricola (Foerster)and C. 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 speciesound on pearsin Ankaraprovince. This
specieds alsothe only pearpsylla speciesin Korkuteli-Antalyastudy area(Dr. Aynur
Onugr, personatommunication).

In mary districts of Turkey, peargrowers are facing considerablyincreaseddamage
levelsby this pest(10). Peamsyllahascausederereoutbreaksn pearorchardsn Antalya
province (Korkuteli and EImal , locatedat an altitude of 1000 m) in the last decade,
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probablydueto the applicationof broad-spectrunmsecticides.Climatologicalconditions
in Antalya(westMediterraneamegion of Turkey) areconducveto veryrapiddevelopment
of the pest,andits naturalenemiesarenearlyabsenin theorchardsarlyin the season.

Cacopsyllapyri is narravly oligophagous,multivoltine and seasonallydimorphic,
having a winter form anda summerform. It causeslamagebothdirectly — by extracting
juice from the meristemtissue, and indirectly — by fruit russeton psyllid hone/dew.
Honeydew, producedy psyllanymphsasthey feed,runsoff theleavesanddripsontoother
treeparts,includingfruits. A black,sootyfungusgrows onthe honegyden. Whenit occurs
on fruits, it russetghe skin and causeghe fruit to be downgraded.On leaves, the sooty
fungusreducesthe tree's photosyntheticcapacity The toxin that the pearpsylla injects
into the leaf tissuewhile feedingproducesa condition frequently called 'psylla shock'.
Blackening and burning of the foliage occur similar to damagecausedby webspinning
mites(1). Pearpsyllacarriessomepeardiseasetik e ‘pear decline' andtransmitsthemto
thetreewhile feeding(4).

Pearpsylla's statusas a major pestof pearsis basedon its damagepotentialandits
ability to developresistancdo insecticides.The systemof pearpsyllid controlby means
of classicalinsecticides,i.e., organophosphateand pyrethroids, has failed to produce
satishctoryresultsin intensve pearorchardsin Antalya. Consideringthe experienceat
othersiteswith the developmentof pesticideresistanceén pearpsylla(2,3,17,18)t is not
surprisingthat resistancalevelopedafter 20 yearsof useof thesepesticidesn Antalya.
Damageand losseson peartreesat localities with resistantC. pyri populationshave
increasedsteeplyrecentlyand pestcontrol treatmentshave becomeinefcient. Peartree
cultivationhasbecomeunpro table at suchlocalities. Meanwhile,naturalenemief pear
psyllaarefrequentlydestrgyed by non-selectie chemicalausedin psyllacontrol.

In Antalya,increasingoroblemswith pearpsyllamanagemenh pearorcharddreated
with broad-spectrurmsecticidesn recentyears have necessitatedhemicalcontrolwhich
canbe compatiblewith the preseration of naturalenemies.This approachwill minimize
pest-relatedbsseswith aslittle costto thegrowerandasilittle disruptionof theervironment
aspossible. For this control programto function well, it is essentiato identify natural
enemiesf the pestand selectthe besttimesfor control. The aimsof the studywereto
determinenaturalenemiesof pearpsylla andto obtainevidenceof their effectivenessn
regulatingpsyllid numbersn treatedanduntreatecbearorchards.

MATERIALS AND METHODS

Suneyswerecarriedoutin two orchardsin oneorchardof 0.4 ha,traditionalpesticide
programswerefollowed in both growing seasongTable 1), to a vigorouslygrowing pear
variety, "Ankara’' (Pyruscommunisv. Ankara). Thetreeswere8-9yearsold. The other
orchardwhichwasabandonedndrecevedno pesticideapplicationsconsistedf 0.45ha
of 8-9-yearold "Ankara'trees.

The population uctuations of pearpsyllaandits naturalenemiesveredeterminedn
bothorcharddrom October2000throughOctober2002. Two samplingmethodsbeattray
sampleglimb jarring) andyellow sticky traps,wereusedin this study Beattray samples
weretakenweekly from the beginning of Marchto the endof Octoberandbiweeklyfrom
the beginning of Novemberto the end of February(during the sameperiod that sticky
trapswerein the orchard)from 50 brancheseachfrom a differenttree. The 50 treeswere
selectedat randomon eachsamplingdate. Eachtree was sampledonly once, because
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limb jarring may disturbpsyllaandnaturalenemiesn othersectionsof thetree. Treesin

which sticky trapshadbeenplacedwerenot sampledBeattray samplesveretakenin the
morningwhencool temperaturekeepthe adultsof pearpsyllaandnaturalenemiedairly

inactive. A white-coloredray (45 45cm)washeldbeneatratreelimb andthelimb was
strucksharplythreetimeswith a 40-cm-longrubberhose. Dislodgedpsylla (adults)and
naturalenemieqadultsandnymphs/lanae)which fell ontothetray werecounted.Insects
werecollectedin a plasticbag,takento thelaboratoryin anice chestkilled in afreezer
at—20 C, andthenviewed undera binocularmicroscope.Psyllid eggsandnymphswere
countedfrom bud-turstuntil petalfall on blossomor leaf trussesrom a 5-cm-longtwig

(four from eachof tentreesper orchard),and after blossomuntil leaf-fall on samplesof

leaves(atotal of 100leavesperorchardtenfrom eachof tentrees).

Yellow traps (0.3-cmthick, 15 20 cm) were coatedwith a thin layer of “Stickem
special'. Tentreeswere selectechat randomin eachorchardat the beginning of the study
andmarkedwith coloredplasticstrips. Thetrapswerehungl1.5-2m above groundinside
eachof the selectedrees.Thesetreesweresampledor the durationof the study At each
sampling,the trapswere replacedwith freshtraps. In the laboratory adultsof the pear
psylla, predatorsaandparasitoidsverecountedwith the helpof ahead-bandnagni er.

Some of the adults of the predatory speciescollected from beating trays were
transferrednto petri dishes(9 cm diam) containingpsyllid-infestedleavesfor a feeding
testin thelaboratory To obtainparasitoidsinfestedtwigs (15—20-cmong) werecollected,
broughtinto the laboratoryand keptin emegencechambersat room temperatureafter
otherinsectspecieqe.g. aphids,etc.) wereremoved from the plantmaterialby usingan
insectneedle.The emeping parasitoidsveretransferredvith a ne brushinto glassvials
containing60%ethyl alcoholandlabeled.

Identi cations of the pest and the natural enemieswere made by the following
taxonomists:Dr. Aynur Onugr (Plant ProtectionResearchnst., Bornova, l1zmir) — the
pest; Dr. David Horton (ARS-NALUSDA, USA) and Dr. Jean-MichelMaldes (ARS-
EBCL, France)- heteropterand?rof. NedimUygun(CukurosaUniversity, Adana,Turkey)
— coccinellids;Dr. AhmetOzkan(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 Akdeniz University, Antalya, Turkey.

RESULTS AND DISCUSSION

Thirty-two specief predatorsbelongingto HeteropterdAnthocoridae-6l.ygaeidae-
2, Miridae-7, Nabidae-2) ,Coleoptera(Coccinellidae-12) Neuroptera(Chrysopidae 2),
DermapterdFor culidae - 1), andthreespecieof hymenopterougarasitoid§Engyrtidae
- 2, Pteromalidae 1) werefoundto be associatedvith pearpsyllain Antalya province
(Table2).

All these predator speciesare polyphagous,but only the anthocorid Anthocoris
nemoalis (Fabricius)is closely allied with pearpsylla (6). Two of the three species
of hymenopterougarasitoids,namely Trechnitespsyllae (Ruschka)and Syrphophgus
mamitus(Walker) (Engyrtidae), were recordedfor the rst time in Turkey in this study
althoughPachyneuon aphidis (Bouche) (Pteromalidaehadbeenreportedfrom previous
studies(by Dr. GérardDelvare,but norecordsirom Turkey couldbetraced).

Although Onder(12) and Uygun (21) hadreportedmostof the predatorscited abore
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TABLE 1. Chemicalausedin theorchardwhereatraditionalpesticideprogramof sprayapplications
wasfollowedall yearround

Treatment Productname Active ingredients Formulatio  Dose
date (in 1001 water)
2001applications

2.1 BordeauxMixture Copper SC 2000g
sulphate+Hydratetime

3.1 Benlate Benomyl WP 60g

4.1V Trazam+elidol Amitraz EC+EC 200cc+100cc
+Parathion-metl

27.1vV Herkul Copper WP 4009
oxychloride+Maneb

10.v Decis Deltamethrin EC 50cc

29.V Dimilin+Hekvistin Di ubenzuron+CarbendazinWP+WP 40g+30g

28.VI Trazam Amitraz EC 200cc

18.vil Teomin Amitraz EC 300cc

9.VII Trazam Amitraz EC 200cc

2002applications

26.11 BordeauxMixture Copper SC 25009
sulphate+Hydratetime

19.11 Bendazim Carbendazim WP 309

11.1IvV Trazam+Dimilin Amitraz+Di ubenzuron EC+EC 300cc+25cc

18.1vV Fundazol+MetasystoBenomyl+Oxydemeton- ~ WP+EC 60g+100cc
methyl

28.1vV Trazam Amitraz EC 300cc

16.V Suprathion+Punch  Methidathion+Flusilazole EC+EC 100cc+20cc

31V Con dor Imidacloprid SC 40cc

14.VI Kortraz+Dimilin Amitraz+Di ubenzuron EC+EC 300cc+25cc

27.VI Dursbard Chlorpyriphos-etlyl EC 150cc

09.VII Trazam Amitraz EC 300cc

ZSprayapplicationsveremadeby tractordravn Holsanair-assistegbower sprayerthepressuravassetat 19 bar,
delivering 1001 per0.1ha.
Y EC, emulsi able concentrateSC,suspensiogoncentrateWP, wettablepowder.

as preying on variousinsecthostsnot including pearpsylla, in the presentstudy they
were obsened preying on pear psylla, especiallyon its eggs and young nymphs, in
eld obserations and laboratory-feedingtests. However, some species,namely the
coccinellidsOenopiaconglobata(L.), O. lyncea-gnata(Rosenhauerand Subcoccinella
vigintiquatuorpunctatgL.) andthe heteropteranBufouriellusater (Dufour), Orius niger
(Wolff), Geocorisspp.,Nysiusericae(Schilling) andPilophorusperplexusDouglas-Scott,
appeareanly in the untreatecbrchardduring both samplingyears. The mirid Pilophorus
pusillus Reuterand the coccinellid PropylaeaquatuodecimpunctatgL.) were found in
bothpearorchardsduringthe rst samplingyear but only in the untreatedrchardduring
thesecondyear

Thethreemostabundantpredatorgroupsin eitherpearorchardwerethe heteropterans
(Rhynchota),the chrysopidg(Neuropterapndthe coccinellids(Coleoptera).For culidae
(Dermapterayvererarely obsenedin both pearorchardsduring the samplingperiod. The
abundanceof eachgroup of naturalenemiessampledin both orchardsshoved a large
variationin numberduringthe 2 years(Table3).

The relative abundanceof various families and the mostimportant speciesof het-
eropteransis presentedn Figurel. Anthocoridspeciesverethe mostcommonpredators
foundduringthestudy;A. nemoalis wasthe mostaklundantspeciesandconstitutingmore
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TABLE 2. Naturalenemiesassociateavith Cacopsyllapyri in Antalyaprovince

Order Family Species
COLEOPTERA Coccinellidae Adaliabipunctatal.
A.fasciatopunctataievelierei Mulsant
Coccinellaseptempunctatél..)
ExohomusquadripustulatugL.)
Hippodamiavariegata(Goeze)
OenopiaconglobatalL.)
O. lyncea-gnataRosenhauer
PropylaeaquatuodecimpunctatgL.)
ScymnusnderihensidMulsant
S.interruptus(Goeze)
Stethorugilvifrons(Mulsant)
SubcoccinellavigintiquatuorpunctatdL.)
DERMAPTERA For culidae For cula auricularia L.
HETEROPTERA Anthocoridae Anthocorisnemoglis (Fabricius)
An. sibiricusReuter
Dufouriellusater (Dufour)
Orius minutus(L.)
Or. laevigatus(Fieber)
Or. niger (Wolff)

Lygaeidae Geocorisspp.
Nysiusericae(Schilling)
Miridae Campylommaerbasci(Meyer)

DeraeocorislutescengSchilling)
De. rutilus (Herrich-Schadér)

De. seeenusDouglas-Scott
PilophorusperplexusDouglas-Scott
P. pusillusReuter

Phytocorissp.
Nabidae Nabispseudoferukemane
N. punctatusCosta
NEUROPTERA Chrysopidae Anisotirysaprasina(Burmeister)
Chrysoperlacarnea(Stephens)
HYMENOPTERA Engrtidae Syrphophgusmamitus(Walker)y
Trechnitespsyllae(Ruschk&)
Pteromalidae Pachyneuon aphidis(Boucte)

“Firstrecordfor Turkey.

than85% of anthocoriddn both samplingyears. This speciesvasthe only heteropterous
predatorthat shoved a strongresponseo the prey populationdynamics,whereasother
heteropteransas a whole, were fairly constantin numbereachyear despitethe large
variationin numberof pearpsylla. However, even this strongresponsef A. nemoalis
was ot enoughto preventthe damageby pearpsylla early in the groving season.This
speciesvasalsothe rst anthocoridobsenredin treatedanduntreategearorchardsiuring
the samplingperiodandwasableto respondo psyllaoutbreakswith a strongeresponse
to summerandearly autumnoutbreakghanto springones. Apart from the anthocorids,
Miridae, Nabidaeand Lygaeidaewere the other heteropterousamilies obsered to prey
on psylla populations.Chrysopidspeciesvere the secondmostcommonpredatorgroup
encountereall yearround(Fig. 1). Amongthecoccinellidswhich wasthethird common
predatorgroup, Stethorugilvifrons(Mulsant)wasthe mostfrequentspeciesn both pear
orchardghroughouthe year followed by Scymnuspp.;the otherspeciesvererare. The
alundanceof thesespeciesvasrelatedto the population uctuations of theredspidermite
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TABLE 3. Abundancef thepearpsyllaandits naturalenemiesn treatecanduntreategearorchards
duringtwo samplingperiod$

Naturalenemygroup Samplingperiod
2000-2001 2001-2002
Treated Untreated Treated Untreated

Coccinellids 699 1,069 654 993
(adult+lana)

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

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

Dermapterans 22 46 14 38
(adult+rymph)

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

PEARPSYLLA (adult) 12,320 12,399 8,236 7,923

“Tray countsfor predatoraandpearpsylla, sticky trapcapturedor hymenopterougarasitoids;
44 samplingweeksin 2000-200143 samplingweeksin 2001-2002.

TABLE 4. Percenparasitisnin thepearmsyllain treatecanduntreategearorchardsn two sampling
periods

Month Samplingperiod
2000-2001 2001-2002
Treated Untreated Treated Untreated

April - - - -

May 2.7 5.8 2.6 5.6

June 6.1 214 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

ZPercentparasitismwas determinedoy countingnumberof parasitizednymphsamongall the nymphson the
plantmaterialinfestedby pearpsyllaheldin rearingchambersn thelaboratory
ratherthanof thepearpsylla.

The parasitoid comple includes primary parasitoid and hyperparasitoidspecies.
WhereasT. psyllaeis the only primary parasitoid,S. mamitusand P. aphidis are the
hyperparasitoidpecieq6,7). Although P. aphidishasbeennotedonly asa hyperparasite
of aphids(Aphididae)in variouspartsof Turkey (11), in the presentstudyit wasreared
from pearpsyllain the laboratory Paulsonand Akre (14) have also reportedthat pear
psyllidsarenew hostsfor Pachyneuon speciesAmongthe parasitoids]. psyllaewasthe
only dominantparasitoiccaughtontheyellow sticky trapsin boththetreatedanduntreated
orchard.We alsodetectegarasitizatiorduringthegrowing seasonThepercenparasitism
in bothpearorchardsvariedgreatlyfrom yearto yearandat differentgrowing times. The
highestparasitizatiomatewasrecordedn mid-summeiandearly autumn(Table4).

The spraying program (including broad-spectruminsecticidessuch as parathion-
mettyl, deltamethrinmethidathionchlorpyriphos-etlyl) followed in the treatedorchard
reducedparasitismlevels greatly in springand early summer(Tables1, 4). Insecticide
applicationsin 2001 indicatedthat percentparasitismincreasedvhendi ubenzuronand
amitrazwere usedinsteadof broad-spectrunmsecticides For instancethe parasitization
ratein the treatedorchardin July 2001 was 32.1%, whereasit was 6.8% in July 2002
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Fig. 1. Therelative ahundanceof predatorynaturalenemief pearpsyllain two samplingperiods.

following the applicationof chlorpyriphos-etlyl at the endof June. Ciglar andBaric (5)
reportedhatdi ubenzuronandamitrazapplicationsallowednaturalenemiego increasen
numberdn treatedorchards.

The populationdevelopmentof pearpsylla andits naturalenemiesin both orchards
during the two samplingyearsis presentedn Figures2 and3. Only beattray countsfor
psyllaandpredatorsandsticky trap capturefor hymenopterougparasitoidsarepresented
here. The patternof uctuation of the meandensityof pearpsylla shaved threeor four
peakseachyear but the highestpeakswererecordedn the seconchalf of May—Juneand
the rst half of October Becauseof the sprayapplicationsthe populationof pearpsylla
was low in the treatedorchardin the rst half of the year but it becamesimilar to that
in the untreatedrchard,andevenroseto higherlevelsin the treatedorchardwhenspray
applicationsstopped.The meandensityof psyllaandits naturalenemiesvasconsiderably
higherin the untreatedthanin the treatedorchardin spring and early summey but not
in late summerand autumn. As both the prey and predatorsare migrants,therewas no
relationship atthe orchardlevel, betweerthe spring—summepopulationandthe autumn—
prewinter population. From the data obtainedduring the study climatic conditionsat
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Fig. 2. Meandensitieof pearpsyllaandits naturalenemiesn treatedanduntreatecgearorchardsn
the 2000-2001growing season.PsA: psylla adult, PsE: psylla egg, PsN: psylla nymph, HeA+N:
heteropteraradult+rymph, NeA+L: neuropteramadult+lanae, CoA+L: coleopteranadult+lanae;
HyA: hymenopteramdult; arrows indicatesprayapplicationswith insecticides.

the beginning of the growing seasorseemto play a more importantrole in suppressing
pearpsyllid populationsthando the naturalenemies.Whenthe overwinteredpredators,
especiallyanthocoridson trees anking the pearorchardor elsavheremigratedinto the
pearorchardto feedon pearpsyllaandincreasedn numbersin pearorchardsthe early
springpopulationof pearpsyllahadbeenquitehighandthedamagevasalreadydone.The
anthocoridpredators Anthocorisspp. (essentiallyA. nemoalis) andOrius spp.,playeda
major role in the dynamicsof C. pyri in mid-summerand early autumnandthe number
of thesepredatorancreasedvith prey density(Figs. 2, 3). However, despiteplayingan
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Fig. 3. Meandensitieof pearpsyllaandits naturalenemiesn treatedanduntreatecearorchardsn
the 2001-2002growing season.PsA: psylla adult, PSE:psylla eggs, PsN: psylla nymph, HeA+N:
heteropteraradult+rymph, NeA+L: neuropteraradult+lanae, CoA+L: coleopteranadult+lanae;
HyA: hymenopteramdult; arrovs indicatesprayapplicationswith insecticides.

importantrole in reducingthe psylla population,they were not able to prevent damage
by C. pyri populationsduring the year This is dueto the fact that predatorgincluding
anthocoridsand coccinellids)were very rare early in the groving seasorandthat broad-
spectruminsecticideshad marked side-efects on bene cial insects. The samesituation
wasobsenedby Ciglar andBaric (5) andby Pelar (15). Anotherreasonthe presencef
antsattendingpearpsylla populationswasvery importantin decreasinghe effectiveness
of naturalenemiesbecausef theants' negative effect on bene cial arthropods.

Although mary naturalenemiesof pearpsylla were found, the resultsof this study
shavedthatthe effectivenessof thesenaturalenemieds not sufcient to controlthe pest,
especiallyearlyin theseasonThereforeunderour conditionswe cannotrely onthenatural
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enemiesvithout usingalternatve control stratgjiesto preventdamageby pearpsylla. The
ndings in this studyreinforcethe needfor future researcton otherstrat@iesto improve
the naturalcontrol of pearpsylla, and may be the basisfor researcton the augmentatie
releasef predatorsuchasA. nemoelis andOrius spp.,or onincreasinghenaturalenemy
densityby usinganIPM program.
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