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Parasitoid Complex of Camerariaohridella (Lepidoptera:
Gracillariidae) in Serbia

AleksandaiStojanwic andCedomirMarkovic

Fourteenspeciesin two families of the order Hymenoptera:lchneumonidagl sp.) and

Eulophidae(13 spp.), were recordedduring the study of Camearia ohridella parasitoids
at eightlocalitiesin Serbia Among the obsered parasitoidsthe mostsigni cant species
were Minotetrastichus frontalis, Pediobiussaulius Pnigalio agraules and Clostepcerus
trifasciatus In addition, at somelocalities the speciesMinotetrastichus platanellusand

Cirrospilustalitzkii were also signi cant. The parasitoidsdo not have a signi cant effect

onthe alundanceof C. ohridella becausén the majority of studysamplegparasitismevels

did notexceed20%.

KEY WORDS:AesculusippocastanumCamearia ohridella; parasitoidsSerbia.

INTRODUCTION

The horsechestnutiree Aesculushippocastanuniinnaeusis consideredo be one of
the mosthandsomédroadle&ed speciesn Europe. Becauseof its ornamentalalue and
highecologicalamplitude t is oftencultivatedin parksandalongstreets However, during
the past15 yearsit hasbeenheaily infestedby the leaf miner Camearia ohridella. As
the populationlevels of this insectpestare very high, prematuredefoliation of the horse
chestnubccursfrequently

Theorigin of C. ohridellais still insufciently explained.It was rst obsened (1985)
in the narrav beltalongthe banksof Ohrid Lake, from Sveti Naumto Ohrid (Macedonia)
(18). However, its rangeis rapidlyincreasingandtodayextendsthroughoutentralEurope
andover mostof southerrandeasterrEurope(17).

Cameatria ohridella mostfrequentlydevelopsthreeoverlappinggenerationperyear
which is the reasonthat adultscanbe foundin the eld from mid-April until the end of
October The femaleovipositson the leaf adaxially After 2 or 3 weeksthe larvae hatch
andboreinto theleaf. Their developmentastsfor about4 weeks,duringwhich time they
boreatransparentineof irregularform in whichthey pupate.ln summeytheC. ohridella
pupalstagelasts 2 weeks.However, in winter it lasts5—6 months asthe pupaehibernate
in leaflitter (15,19,22).

Parasitoidof C. ohridellahave sofarbeenstudiedby severalauthorg2-4,7,10-13,16).
Accordingto them,thefollowing speciesareparasitoidf C. ohridella:
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Ichneumonoidea
Braconidae
BlacusmaculipesVesmael
ColastedraconiusHaliday
Colastesavitar sisThomson
PholetesoicircumscriptugNees)
Ichneumonidae
Gelisareator (Panzer)
Itoplectisalternans(Gravenhorst)
ScambisannulatusKiss
Chalcidoidea
Pteromalidae
PteromalussemotugWalker)
Eupelmidae
EupelmusirozonudDalman
Eulophidae
BaryscapusigroviolaceugNees)
Chrysotaris nepheeus(Walker)
Chrysodaris orchestis(Ratzelrg)

Cirrospilusvariegatus(Masi)
Cirrospilusviticola (Rondani)
CirrospilusvittatusWalker
Closteocerustrifasciatus

Westwood

Diglyphusisaea(Walker)
Euplectrushicolor (Swederus)
Eutetastichusamethystinus
(Ratzelrg)

Hemiptasenugdropion (Walker)
Melittobia acasta(Walker)
Minotetrastichusfrontalis
(Nees)(=ecusWalker)
Minotetrastichusplatanellus(Mercet)
Pediobiussaulius(Walker)

Pnigalio agraules(Walker)

(= mediteraneuserriere& Delucchi)
Pnigaliolongulus(Zetterstedt)
Pnigalio pectinicornis(Linnaeus)

Chrysotaris pentheugWalker)
Cirrospiluselggantissimus
(Westwood)
Cirrospiluspictus(Nees)
CirrospilussingaWalker
Cirrospilustalitzkii (Boucek)

Pnigalio populifoliellaeErdos
Pnigalio soemiugWalker)
Sympiesigiordius (Walker)
Sympiesiguspilapterygi¢Erdos)
SympiesisericeicornigNees)

Althoughthe rst severedamagecausecby C. ohridellain Serbiawasrecordedmore
than10 yearsago,it wasnot investicatedin detail becausef the dif cult situationin the
country However, Freiseetal. (3) comparedhe parasitoidsf C. ohridella from Serbia
andMacedoniawith thosefrom centralEurope. They collectedA. hippocastanunteaves
attacledby C. ohridellaatsevenlocalitiesin Serbiain Septembet998. Fromthecollected
samplesthey obtainedeight speciesof parasitoids:Ch. nepheeus C. elggantissimus
C. vittatus C. trifasciatus M. frontalis P. saulius P. agraulesandP. pectinicornis The
mostalundantwere C. trifasciatus P. agraulesandP. saulius Also, they foundthatthe
parasitoidglid not have a greateffect on the densityof C. ohridella, becausehe degreeof
parasitisndid not exceed25%in ary of thesamples.

In complemento the work of Freiseet al. (3), the parasitoidsof C. ohridella were
studiedin 2001.Samplesverecollectedoverthreetime periodsateightlocalitiesin Serbia.
The ndings of Freiseetal. (3) werebasednonly oneserieof specimensandourresults
shouldthusbe of interestsincethey complemenibur knowledgeof the biodiversity and
signi canceof individual speciesf C. ohridella parasitoidsn Serbia.

MATERIAL AND METHODS

Thesigni canceof C. ohridella parasitoidsvasstudiedduring 2001at eightlocalities
in Serbia(Fig. 1): Aleksinac,Avala, Belgrade-Ksutnjak, Cuprija, Indija, Mladeno/ac,
Velika Plana,Zemun. At eachlocality, ve Aesculushippocastanunireesattacled by
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C. ohridella were selectedat random. The leaves were collectedthreetimes: the rst
collectionperiodwas 10-15June2001,the second28-31July 2001,andthe third 10-18
October2001. The samplesof the rst serieswere not taken at Aleksinacand Cuprija.
Eachtime, 35 infestedleaveswere collectedat eachof the sites. Due to the overlapping
generationsin eachof the samplingserieseaveshad mineswith differentlarval stages,
pupaeandminesfrom which theadultshademeped.

Fig. 1. Map of studyareashawing eightlocalitiesin Serbia

Thenumberof larvaeandpupasn theleafmineswerecountedn thelaboratoryusinga
light box. Dueto high mortality, younglarvaewerenotcountechorwereminesfrom which
the adultshademepged. Larvaewerenot removed from the leaves. Samplesvereplaced
in emegenceboxes,whichwerekeptin theinsectariununder eld conditions.Duringthe

ight of adultC. ohridella andits parasitoidsthe emegenceboxeswere examineddaily.

Theemepgedadultswerecollected killed by ether preparedidenti ed (by A. Stojanwic)
andcounted.Theadultsof parasitoidsirestoredn thecollectionof theFacultyof Forestry
BelgradeUniversity.

The signi cance of C. ohridella parasitoidsvas assessetiasedon the following: (i)
numberof sampledn which a parasitoidspeciesvasidenti ed; (i) domination(relation
betweenthe numberof adultsof speciesof parasitoidsand total numberof parasitoids,
in percentage)and (iii) index of parasitism(relation betweenthe numberof adults of
parasitoidspeciesandthe total numberof insectsemeged[parasitoidsand C. ohridella],
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in percentage).

It shouldbe notedthat this index of parasitismcontainsan error resultingfrom the
differential mortality ratesbetweenhostsand parasitoidsandthe presenceof gregarious
parasitoidsand hyperparasitoidsConsequentlythe resultsshouldbe acceptectondition-
ally.

RESULTS

Fourteenspeciesof C. ohridella parasitoidsvereidenti ed in Serbia. The identi ed
speciestheir systematicsincidencein the samplesandat the studylocalities,numberof
emepgedadults,dominanceandindex of parasitisnof C. ohridellaarepresentedh Tables
land2.

Fig. 2. Parasitismlevel of Camearia ohridella by eachparasitoidspeciesn threesamplingperiods

Amongtheobsenedparasitoidspeciesthe speciedV. frontalis,P. saulius P. agraules
and C. trifasciatus shaved the highestlevel of C. ohridella parasitismin the collected
sampleqFig. 2). M. frontalis wasthe mostsigni cant parasitoidof C. ohridella in our
samples.It wasrecordedin 90.9%of the samplesandtherewas no locality in which it
was not present. It wasthe dominantspeciesn the majority of samplesandthe values
of its dominanceandthe index of parasitismin individual sampleswerevery high. For
example,its dominancen thesamplecollectedon Junel5,2001attheZemunlocality was
85.5%andtheindex of parasitisnof C. ohridellawas52.8%.However, in the majority of
samplesn which it wasrecordedjts dominanceaangedfrom 35%to 60%, andthe index
of parasitisnof C. ohridellawasbetweer0.1%and5.0%.

Pediobiussauliusoccupiedthe positionasthe secondmostimportantparasitoidof C.
ohridella. It wasidenti ed in 81.8%o0f the samplesandtherewasno locality in which it
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TABLE 1. Identi ed parasitoidspeciesandtheir frequeny

Species Frequeng
in thestudysamples atthe studysites
Numberof %
samples

Ichneumonoidea
Ichneumonidae

ScambisannulatusKiss 1 45 1/8
Chalcidoidea
Eulophidae
Eulophinae
Cirrospilustalitzkii (Boucek) 6 27.3 3/8
Cirrospilusvariegatus(Masi) 1 4.5 1/8
Pnigalio agraules(Walker) 16 72.7 718
Pnigaliolongulus(Zetterstedt) 1 45 1/8
Pnigalio pectinicornis(Linnaeus) 3 13.6 2/8
Pnigalio soemiugWalker) 1 45 1/8
SympiesisericeicornisNees) 1 4.5 1/8
Tetrastichinae
Minotetrastichusfrontalis (Nees) 20 90.9 8/8
Minotetrastichusplatanellus 5 22.7 3/8
(Mercet)
Entedontinae
Chrysodaris nepheeus(Walker) 1 45 1/8
Chrysotaris pentheugWalker) 2 9.1 2/8
Clostepcerustrifasciatus 9 40.0 6/8
(Westwood)
Pediobiussaulius(Walker) 18 81.8 8/8

wasnot present.n sevensamplest wasthe dominantspeciesIn somesamplesits level
of C. ohridella parasitismwasquite high. For example,in the samplecollectedon JunelO
attheMladenoraclocality, theindex of parasitisnof C. ohridellaby this parasitoidspecies
was15.1%,andin thesamplecollectedon July 29 from theZemunlocality it was13.8%.In
the majority of samplesn whichit wasidenti ed, its dominanceangedetweer20%and
50%, andtheindex of parasitismbetweerD.2%and3.5%. P. agrauleswasalsoobsered
frequentlyin 72.7%of the samples.It waspresentn all sitesexceptAvala. However, as
opposedo M. frontalisandP. saulius its dominancevasnot high. In the majority of the
samplest did not exceed20%, andthe index of parasitismof C. ohridellawas2.5%. C.
trifasciatus alsofound frequently wasidenti ed in 40% of the samples.It waspresent
in all sitesexceptAleksinacand Avala. However, like P. agraules it is a lessabundant
parasitoidof C. ohridella. In the sampledts dominanceangedbetweenl.8%and9.1%,
andthe parasitisnrateof C. ohridellarangedbetweer0.2%and2.1%.

In additionto the above speciesof C. ohridella parasitoids,M. platanellusand C.
talitzkii shouldalso be mentioned. Although thesespecieswere not frequent,in some
sampleghey hadahighlevel of C. ohridellaparasitism M. platanellusis morphologically
very similarto M. frontalis. In its typical form, it wasrecordedn ve sampledrom three
localities. In the samplecollectedon July 28 from the Cuprija locality, the dominance
of this parasitoidwas 50%, and the index of parasitismof C. ohridella was 6.6%. Its
dominancein other samplesrangedfrom 3.2% to 14.4%, and the index of parasitism
of C. ohridella wasfrom 0.1%to 6.3%. C. talitzkii wasidenti ed in six samplesfrom
threelocalities. In the samplecollectedon July 29 from the Zemunsite, its dominance
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TABLE 2. Numberof Camearia ohridella larvaeand pupaein leaf mines,numberof parasitoidadults,their dominanceandindex of parasitismof C.

ohridella
Locality Aleksinac | Avala Belgrad Cuprija Indija Mladenwac Velika Plana Zemun
(Kosutnjak)
S X% S S > x S X% S S > X S > x> 5 x
Dateof sampling & 2 |13 8 8|14 8 8|8 8|2 33 |S8 & 8|3 8 8148 88 5
Numberof larvaeand
pupaein leaf mines 54 796 | 38 81 429 | 459 215 177 | 1014555 | 146 421 263 | 57 63 1108 | 58 58 78 | 94 85 117
Camearia N 45 729 | 31 73 391 | 273 170 159 | 830 427 | 124 374 229 | 44 57 1005 | 50 43 75| 34 23 102
ohridella
Scambs N - - - - 3 - - - - - - - - - - - - - - - - -
annulatus D - - - - 429 - - - - - - - - - - - - - - - - -
Cirrospilus N - - - - - 25 - - - - 1 -2 - - - - - - 2 26 1
talitzkii D - - - - - 152 - - - - 6.3 - 118 - - - - - - | 3.6 45.6 10.0
P - - - - - 57 - - - - 07 - 08 - - - - - - | 22 32509
Cirrospilus N - - - - - 2 - - - - - - - - - - - - - - - -
2 variegatus D - - - - - 122 - - - - - - - - - - - - - - - -
S P - - - - - 05 - - - - - - - - - - - - - - - -
& ~Sympiesis N - - - - - - - - - - 1 - - - - - - - - - - -
@ sericeicornis D - - - - - - - - - - 6.3 - - - - - - - - - - -
Pnigalio N 1 3 - - - 7 3 - 2 16 3 - 3 1 1 21 - 3 2 1 2 3
agraules D 20.0200| - - - 43 91 - 16 16.5| 188 - 17.6| 11.1 50.0 67.7 - 273500 18 35 30.0
P 20 04 - - - 16 15 - 02 31 |21 - 12 |19 17 20 - 56 25|11 25 27
Pnigalio N - - - - - - - - - - - - - - - 1 - - - - - -
longulus D - - - - - - - - - - - - - - - 32 - - - - - -
Pnigalio N - - 1 - 1 - - - - - - - - - - 3 - - - - - -
pectinicornis D - - 250 - 143| - - - - - - - - - - 97 - - - - - -
P - - 29 - 03 - - - - - - - - - - 03 - - - - - -

N, numberof emegedadults;D, dominanceP, index of parasitism.

- indicatesnonefound.
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TABLE 2. Continued

Locality Aleksinac | Avala Belgrad Cuprija Indija Mladenwac Velika Plana Zemun
(Kosutnjak)
S X% S S > x S X% S S > X S > x> 5 x
Dateof sampling & 2 |13 8 8|14 8 8|8 8|2 33 |S8 & 8|3 8 8148 88 5
Numberof larvaeand
pupaein leaf mines 54 796 | 38 81 429 | 459 215 177 | 1014555 | 146 421 263 | 57 63 1108 | 58 58 78 | 94 85 117
Pnigalio N 2 - - - - - - - - - - - - - - - - - - - -
soemius D - 133 - - - - - - - - - - - - - - - - - - - -
Minotetrastichus N - - - - - - - - 63 14 - - - - - 1 - - - 2 5 -
platanellus D - - - - - - - - 50.0 14.4| - - - - - 32 - - - |36 88 -
P - - - - - - - - 6.6 2.7 - - - - - 01 22 6.3
Minotetrastichus N 3 2 - 4 3 70 18 2 39 38 7 16 5 - 1 1 1 6 2|47 1 2
frontalis D 60.013.3| - 100 42.9| 42.7 545 16.7| 31.0 39.2| 43.8 66.7 29.4| - 50.0 3.2 20.0 54.5 50.9 85.5 19.3 20.0
P 6.0 03 - 52 08 |16089 12 |41 73 |50 40 20 - 17 01 18 111 25| 52.8 13.8 1.8
2 Pediobius N 1 8 2 - - 50 11 10 18 25 4 6 6 8 - 2 4 1 - 3 11 4
© saulius D 20.053.3| 50.0 - - 30.5 33.383.3| 143 25.8| 254 25.0 353| 889 - 6.4 80.09.1 - | 55 19.3 400
< P 20 11 | 57 - - 11454 58 | 19 48 | 29 15 24 | 151 - 0.2 73 19 - | 34 13836
@ Chrysotaris N - - - - - 1 - - - - - - - - - - - - - - - -
nepheeus D - - - - - 06 - - - - - - - - - - - - - - - -
Chrysotaris N - - 1 - - - - - - - - - - - - - - - - - 1 -
pentheus D - - 250 - - - - - - - - - - - - - - - - - 18 -
P - - 29 - - - - - - - - - - - - - - - - - 13 -
Clostencerus N - - - - - 9 1 - 4 4 - 2 1 - - 2 - 1 - - 1 -
trifasciatus D - - - - - 55 30 - 32 41 - 83 59 - - 65 - 91 - - 18 -
P - - - - - 21 05 - 0.4 0.8 - 05 04 - - 02 - 19 - - 13 -
P persample 10021 | 11552 19 | 375163 7.0 | 13.218.7| 11.46.0 6.8 | 17.0 3.4 3.0 9.1 20550]( 61.7 71.5 9.0
spp.perlocality 4 5 7 5 6 7 4 7

N, numberof emegedadults;D, dominanceP, index of parasitism.
- indicatesnonefound.



was45.6%,andtheindex of parasitismof C. ohridella was32.5%. In othersamplesijts
dominanceangedetweerB8.6%and15.2%,andtheindex of parasitisnwas0.8%t0 5.7%.

Comparedto the abore-mentionedspeciesof parasitoids,the signi cance of other
parasitoidsof C. ohridella in Serbiawas minor. Their frequeny was low, and their
alundancevasalmostinsigni cant.

Thenumberof identi ed C. ohridella parasitoidspeciegerlocality rangedbetweent
and7 (Table2). In general|t canbe statedthat parasitoidslid not have a marked effect
on the alundanceof C. ohridellain our sampling,becausehe parasitismof C. ohridella
by all specief parasitoidgid not exceed20% (Table?2). However, in afew sampleghe
valuesof parasitismwereconsiderabhhigher For example the parasitisnof C. ohridella
in the samplecollectedfrom the Zemunlocality on Junel5was61.7%,and71.5%in the
samplecollectedfrom the samesiteon July 29. Similarly, the parasitismof C. ohridellain
the samplecollectedfrom thelocality Belgrade-Ksutnjakon Junel5was37.5%.

DISCUSSION

Fourteenspeciesof C. ohridella parasitoidswere identi ed during our study The
speciesC. pentheusC. talitzkii, C. variegatus M. platanellus P. longulus P. soemius
S.annulatusandS. sericeicorniswereidenti ed for the rst timein SerbiaasC. ohridella
parasitoids. Of the parasitoidsreportedfor Serbiaby Freiseet al. (3), the speciesC.
elggantissimusand C. vittatuswere not present. All the identi ed parasitoidspeciesare
polyphagoug1,5) andthey have alreadybeenreportedasparasitoidf C. ohridella (see
Introduction).Mostof themaresolitaryparasitoidssomearegregarious(M. frontalis), and
somedevelopasbothsolitaryandgregariousparasitoidgM. platanellus P. sauliug. Many
speciesarealsohyperparasitoid¢1,5). Amongthe obsened parasitoidspeciesthe most
signi cant onesareM. frontalis, P. saulius P. agraules andC. trifasciatus,followedby M.
platanellusandC. talitzkii. The signi cance of otherparasitoidsvaslow, beingrecorded
in only a smallnumberof samplesandtheir dominancevaslow.

The parasitoidcomplex of C. ohridellain Serbia,by its compositionand percentage
of the particularparasitoidsis similar to the parasitoidcomplexesof C. ohridellain other
countriesof southernandcentralEurope:Macedonia(3), Bosnia(7), Bulgaria (13), Italy
(7,10,16)Austria(2,4,7),Hungary (21), Germary (11,12).

Theresultsof C. ohridella parasitisnpublishedby Freiseetal. (3) from Serbiaandthe
resultsreportecdby otherauthorsfrom southerrandcentralEuropeshaw thattheparasitism
of C. ohridellais low, not exceeding25%, and mostoften belonv 10%. Similar valuesof
C. ohridella parasitismwerealsoobtainedduringour study In the majority of samplesC.
ohridella parasitismwasno higherthan20%.

It shouldbe statedthatsomepaperq20,21)presentataon considerablyhighervalues
of C. ohridella parasitism.E.g Stolz (20) reportsthat C. ohridella parasitismcanreach
even45%. High levelsof C. ohridella parasitismwerefoundalsoin the sample<ollected
in the rst andsecondseriesat the Zemunlocality andin the rst seriesat the Belgrade-
Kosutnjakiocality. As ourmethodof parasitisntalculationaswell asStolz's method(20),
wasbasedonly on therelationof the numberof the obtainedC. ohridella parasitoidsand
adults,it containsabias.Consequentlythelevelsof parasitisndo notappeamlasextremely
high values,but mustbe interpretedwith consideratiorof the study method,and of the
gregariousnessf someof the obtainedparasitoids.
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