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Aphid Parasitoids (Hymenoptera: Braconidae:
Aphidiinae) on Citrus: SeasonalAbundance,Association

with the Speciesof Host Plant, and Sampling Indices
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Sampleswerecollectedfrom southernGreeceduring1996–2000in orderto investigatethe
presenceof parasitoidsonAphisgossypiiGlover infestingseveralcitrusspecies.Thespecies
of aphidiinesfoundto have a signi�cantly differentpreferencefor A. gossypiiwereAphidius
colemaniViereck,AphidiusmatricariaeHaliday, Diaeretiella rapae(M'Intosh), Ephedrus
persicaeFroggat,Lysiphlebus testaceipes(Cresson),Binodoxysacalephae(Marshall) and
Binodoxysangelicae(Haliday). In anothersamplingexperiment,the relative abundanceof
aphidiineparasitoidson aphidsinfestingorangeandtangerinetreeswasstudiedin southern
Greece(NeaKios) in 1996and1997. A. gossypiiconstitutedthe largestpart of the aphid
populationand was the only speciesparasitized. B. angelicae and A. colemaniwere the
most abundantparasitoidspecies. The parasitizationrate differed amongthe parasitoid
species.B. angelicaehadthehighestcolonizationratein centrallylocatedandlargehost(A.
gossypii) groups,whereasA. colemaniwasfound in moreisolatedandrelatively smallhost
groups.Thepercentageof parasitismby B. angelicaewashigh mainly in largehostgroups,
whenB. angelicaewasthe only parasitoidpresent.However, in casesof coexistenceof B.
angelicaewith A. colemaniwith hyperparasitoids,in thesamesamplingunit, thepercentage
of parasitismwasrelatively low.
KEY WORDS:Aphisgossypii; Aphidiinae;hyperparasitoids;densitydependence;isolation;
citrusspecies.

INTRODUCTION

Aphids are very importantcitrus pestsin several citrus-growing areasof the world,
causinggreatdamagebothdirectlyandindirectly(leafdeformation,�o werandveryyoung
fruit drop,underdevelopedshoots,honey residuescausingsootymold,virus transmission)
(1,2,11,22).In Greece,nineaphidspecieshave beenreportedto infestcitrus trees:Aphis
craccivora Koch, Aphis gossypiiGlover, Aphis spiraecola Patch, Aulacorthumsolani
(Kaltenbach),Brachycaudushelichrysi (Kaltenbach),Macrosiphumeuphorbiae(Thomas),
Myzuspersicae(Sulzer),Rhopalosiphummaidis(Fitch) andToxoptera aurantii (Boyer de
Fonscolombe)(11). However, aphidshave several naturalenemiesthat can affect their
numbers,amongthembeingaphidiineparasitoidswhich arepotentialcontrolagents(34).
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In Greece,theaphidiineparasitoidsAphidiuscolemaniViereck,AphidiusmatricariaeHal-
iday, AphidiusurticaeHaliday, Diaeretiella rapae(M'Intosh), EphedruspersicaeFroggat,
Lysiphlebus confususTremblayand Eady, Lysiphlebus fabarum(Marshall), Lysiphlebus
testaceipes(Cresson),Praon volucre (Haliday), Binodoxysacalephae(Marshall) and
Binodoxysangelicae(Haliday)havebeenreportedto parasitizeaphidsoncitrussuchasA.
craccivora, A.gossypii, A. spiraecola, A. solani, B.helichrysi, M. euphorbiae, M. persicae,
R. maidis and T. aurantii (11,12,13). Furthermore,Alloxysta spp., Asaphesvulgaris
Walker, Asaphesspp., Dendrocerusspp., Pachyneuron aphidis (Bouch́e), Pachyneuron
spp.,Phaenoglyphisspp. andSyrphophagusaphidivorus(Mayr) have beenreportedas
hyperparasitoidsthatattackprimaryparasitoidsof aphidsinfestingcitrus(11,30).

Although therearewell establisheddataconcerningthe occurrenceof parasitoidsin
citrus, very little informationis availablefor estimatingparasitoidpopulations,datathat
might beusefulin assessingtheir ef�ciency asbiologicalcontrolagents.Whenassessing
andinterpretingparasitoidpopulations,apartfrom actualpopulationdensities,interactions
betweenspeciesmustbetakeninto account(8,23,43).Althoughthecolonizationrateof a
given parasitoidspeciesis likely to be positively in�uenced at high aphiddensities(9),
the simultaneousactivity of anotherparasitoidspeciescan lead to uncertainoutcomes
for biological control (8,24). This problem is more complex when several speciesof
parasitoidscoexist (8,16,24,39,44),which is themostusualcase.

This study was conductedto obtain information concerningthe abundanceand the
patternsof hostutilization of aphidparasitoidson citrus. Additionally, considerationwas
givento interactionsbetweenparasitoidspeciesanddensity-dependentresponses.

MATERIALS AND METHODS

In 1996and1997,samplesweretakenevery 10 daysfrom anuntreatedcitrusorchard
in southernGreece(NeaKios) coveringanareaof 20,000m

�

, plantedwith approximately
10-year-old orangeandtangerinetrees. Forty youngshoots,20 cm long, wererandomly
collectedoneachsamplingdate:two shootsfrom eachof tenorangetreesandtentangerine
trees.Sometreeswerechosento belocatedcentrallywhile othersto bemoreisolated.

Leafsamplesbearingmummi�ed aphidswerealsocollectedfrom orange,sourorange
and tangerinetreesin southernGreece,which is a primary citrus-growing area,during
1996–2000.The relative abundance(percentageof occurrenceof the differentparasitoid
speciesper aphid species[36]) of A. gossypiiparasitoidsfor eachcitrus specieswas
estimatedduringtheperiodof thestudy.

Eachsamplewasplacedseparatelyin aplasticbag,whichwasbroughtto thelaboratory
whereaphidswereidenti�ed to species.Live aphidswerepreservedin 90%ethyl alcohol
and75%lactic acid(2:1) (4). Mummies,eachattachedon a small leaf piece,wereplaced
separatelyin smallplasticboxesinsideagrowth cabinet.Onthelid of eachboxtherewasa
circularopeningcoveredwith muslinfor ventilationin orderto maintainconditionsinside
theboxessimilar to thoseexisting in thegrowth cabinet(22.5

�

C, 65%r.h., 16L:8D). The
percentageof parasitizationwasestimatedby calculatingthenumberof mummi�ed aphids
(emergedandnon-emerged)to thetotalnumberof aphids(40).

Datawereanalyzedby one-wayANOVA usingthestatisticalpackageJMP(29). Means
were comparedby the Tukey - Kramer (HSD) test (at P=0.05). The percentagesof
parasitoidson orange,sourorangeandtangerinetreeswerecomparedin pairs,with the
z test(atP=0.05)(42),usingthestatisticalpackageStatgraphics(37).

366 N.G.Kavallieratosetal.



In order to classify densitydependence,which measuresthe ability of a parasitoid
speciesto respondnumericallyto changesin hostdensities(3), thepercentageof parasitism
wasplottedagainstthe hostpopulationsize(total numberof aphidsper samplingunit).
Finally, theeffect of isolation(repulsion)on spatialdistribution amongparasitoidspecies
wasclassi�edusingthe“Isolation index” (7,16,23),which is calculatedas:

������� �	��

�����

���
�����

���

where � is a constantsettingthe distance-dependentmigration rate, d
���

is the distance
betweenhostgroups/populations

�

and
�

(shootsin ourcase),and
���

denotesthesizeof the
hostgroup/population.Theindex is scaledfor differentgroups/populations,sothatit varied
from 0 to 1. In general,isolationincreaseswith decreasing

�

value. Thus,themaximum
valueindicatesthatagroupis centrallylocatedin thepopulationandis surroundedby large
hostgroups(16).

RESULTS

Occurrenceof parasitoids and hyperparasitoids The infestationof orangeand tan-
gerinetreesby aphidsin southernGreece(NeaKios) in 1996and1997variedmarkedly
amongsamplingdates(Figs. 1, 2). ANOVA showed signi�cant differencesamongthe
speciesof aphidsthat infestedorangeandtangerinetrees(F=4.65,d.f.=4,497,P=0.0011
in 1996,F=7.09,d.f.=2,537,P=0.0009in 1997for orangetrees;andF=5.15,d.f.=4,495,
P=0.0004in 1996,F=11.11,d.f.=3,716,P � 0.0001in 1997for tangerinetrees).In thecase
of orangetrees,thereweresigni�cantly moreA. gossypii( �

�

=23.00in 1996, �

�

=15.70in
1997) thanA. solani ( �

�

=1.63 in 1996, �

�

=0.14 in 1997),T. aurantii ( �

�

=0.47 in 1996,
�

�

=0.64in 1997),A. spiraecola( �

�

=0.04in 1996)or M. persicae( �

�

=0.20). Similarly, in
thecaseof tangerinetrees,themeannumberof A. gossypii( �

�

=18.37in 1996, �

�

=50.26
in 1997)wassigni�cantly higherthanthatof A. spiraecola( �

�

=3.51in 1996, �

�

=2.49in
1997),T. aurantii ( �

�

=4.21in 1996, �

�

=5.81in 1997),A. craccivora ( �

�

=0.03in 1996),M.
euphorbiae( �

�

=0.14in 1996)or M. persicae( �

�

=0.006in 1997).
Furthermore,althoughin 1996themeannumbersof A.gossypiiinfestingcitrusspecies

did not differ signi�cantly (F=0.15,d.f.=1, 198, P=0.70), in 1997 thesenumberswere
signi�cantly different (F=5.39,d.f.=1, 358, P=0.02). The meannumberof A. gossypii
was higher in orangetrees( �

�

=23.00)than in tangerine( �

�

=18.37)in 1996, but it was
signi�cantly higherin tangerinetrees( �

�

=50.26)thanin orange( �

�

=15.70)in 1997. No
signi�cant differenceswere recordedbetweencitrus speciesfor A. spiraecola(F=1.42,
d.f.=1,198,P=0.24in 1996)andT. aurantii (F=0.97,d.f.=1,198,P=0.33in 1996;F=2.62,
d.f.=1,358,P = 0.11in 1997).

Only A. gossypii, amongthe aphidspeciesinfestingorangeandtangerinetrees,was
found to be parasitized. The percentagesof parasitizedA. gossypiiindividualsand the
percentagesof parasitismby hyperparasitoidsaswell as the numbersof parasitoidsand
hyperparasitoidsof A. gossypiion orangeand tangerinetreesare presentedin Figures
3 and 4. ANOVA showed signi�cant differencesamongthe speciesof aphidiinesthat
parasitizedA. gossypiion orangeandtangerinetrees(F=4.28,d.f.=2, 297, P=0.0147in
1996, F=3.06,d.f.=3, 716, P=0.028in 1997 for orangetrees;and F=6.43,d.f.=3, 396,
P=0.0003in 1996,F=5.86,d.f.=4,895,P=0.0001in 1997for tangerinetrees).In thecase
of orangetrees,thereweresigni�cantly moreB. angelicae( �

�

=0.94in 1996, �

�

=0.94in
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Fig. 1. Numbersof aphidsandcompositionof aphidspecies(%) foundonorange(top)andtangerine
(bottom)treesin southernGreece(NeaKios) in 1996.

1997)thanA. matricariae( �

�

=0.01in 1996, �

�

=0.05in 1997)or L. testaceipes( �

�

=0.03
in 1997). However, themeannumberof A. colemaniwasnot signi�cantly differentfrom
thatof B. angelicae, althoughlower numberswererecorded( �

�

=0.53in 1996, �

�

=0.32in
1997). In thecaseof tangerinetrees,thereweresigni�cantly moreB. angelicae( �

�

=1.21
in 1996, �

�

=1.17in 1997)thanA. colemani( �

�

=0.24in 1996),L. testaceipes( �

�

=0.11in
1996, �

�

=0.02in 1997),A. matricariae( �

�

=0.06in 1996, �

�

=0.09in 1997)or E. persicae
( �

�

=0.01 in 1997). However, the meannumberof A. colemaniwas not signi�cantly
different from that of B. angelicaein 1997,althoughlower numbersof the former were
recorded( �

�

=1.03).
No signi�cant differenceswerenotedbetweencitrusspeciesfor any of theparasitoid

speciesfound in both yearsof the study(F=0.29,d.f.=1, 198, P=0.59 in 1996,F=0.14,
d.f.=1,358,P=0.71in 1997for B. angelicae; F=1.16,d.f.=1,198,P=0.28in 1996,F=3.05,
d.f.=1,358,P=0.08in 1997for A. colemani; F=1.20,d.f.=1,198,P=0.27in 1996,F=0.71,
d.f.=1,358,P=0.40in 1997for A. matricariae; F=0.20,d.f.=1,358,P=0.65in 1997for L.
testaceipes).

The hyperparasitoidspectrumwascomposedmainly of Asaphesspp. andS.aphidi-
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Fig. 2. Numbersof aphidsandcompositionof aphidspecies(%) foundonorange(top)andtangerine
(bottom)treesin southernGreece(NeaKios) in 1997.

vorus for both citrus speciesin 1996 (Fig. 5), whereasS. aphidivoruswas the most
abundantin 1997(Fig. 6).

Theexaminationof orange,sourorangeandtangerinesamplesresultedin thecollection
of 9,321 individuals of aphidiine parasitoidsfrom A. gossypii mummies (Table 1).
Signi�cant differencesin thepercentagesof variousA.gossypiiaphidiineparasitoidsfound
on theabovesamplesareshown in Table2.

Sampling indices Examinationof the samplesshowed that only a relatively small
fractionof thesamplingunitswasoccupiedby aphidsor parasitoidindividuals.A.gossypii
individualswerefoundin approximately23.1%of thesamplingunitsexamined,while the
corresponding�gure for B.angelicaeandS.aphidivoruswas13.2%and5.4%,respectively.
Thesenumbers,combinedwith thedatapresentedin Figures1–6,areindicativeof thehigh
rangeof variationamongsamplingunits.

The parasitismof A. gossypii tended to be density-dependent(host group size-
dependent).In the caseof B. angelicae, a high parasitismratewas recordedmainly in
large aphid colonies(host groups)when thesecolonieswere occupiedby this species
(Fig. 7). On the otherhand,a noticeablereductionin the rateof parasitismwasfound
in casesof coexistenceof B. angelicaeandA. colemani. Furthermore,this coexistence
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Fig. 3. Numbersof parasitoidsandcompositionof parasitoidspecies(%) on Aphisgossypii, and
percentparasitizedA. gossypiiindividuals, found on orange(top) and tangerine(bottom) treesin
southernGreece(NeaKios) in 1996.

TABLE 1. Relative abundance(% of thetotal) of Aphisgossypiiaphidiineparasitoidsfoundonsour
orange,orangeandtangerinetrees(1996–2000)

Host
plant

A.c. A.m. D.r. E.p. L.c. L.f. L.t. P.v. B.ac. B.an. Total
num-
ber

Sour
orange 35.92 4.47 1.46 0.72 1.83 0.46 0.31 0.53 4.44 49.86 3221

Orange 31.45 2.77 1.64 0.87 0.39 62.88 3106
Tangerine 16.53 3.64 0.80 0.07 1.23 1.74 0.30 0.57 75.12 2994

A.c., Aphiduscolemani; A.m., Aphidusmatricariae; D.r., Diaeretiella rapae; E.p., Ephedruspersicae; L.c.,
Lysiphlebus confusus; L.f., Lysiphlebus fabarun; L.t., Lysiphlebus testaceipes;P.v., Praon volucre; B.ac.,
Binodoxysacalephae;B.an.,Binodoxysangelicae

wasobserved in relatively small hostgroups(ascomparedwith thoseoccupiedby only
B. angelicae), whereasin largerhostgroups(morethan200aphidspersamplingunit) the
rateof parasitismdid not exceed19%. Similar observationswererecordedin thecasesof
coexistenceof B. angelicaewith hyperparasitoids;mosthyperparasitismoccurredin small
hostgroupsandappearednegatively correlatedwith percentageof parasitismby primary
parasitoids.
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Fig. 4. Numbersof parasitoidsandcompositionof parasitoidspecies(%) on Aphisgossypii, and
percentparasitizedA. gossypiiindividuals, found on orange(top) and tangerine(bottom) treesin
southernGreece(NeaKios) in 1997.

TABLE 2. Signi�cant differencesin thepercentagesof variousAphisgossypiiaphidiineparasitoids
foundondifferenthostplants

Hostplants Aphidiines Computedz statistic
SourorangevsOrange A. colemani 3.77,P=0.0002

A. matricariae 3.63,P=0.0003
L. testaceipes -2.90,P=0.004
B. acalephae 10.66,P � 0.0001
B. angelicae -10.53,P � 0.0001

SourorangevsTangerine A. colemani 17.88,P � 0.0001
D. rapae 2.47,P=0.0134
E. persicae 4.15,P � 0.0001
L. testaceipes -5.54,P � 0.0001
B. acalephae 9.97,P � 0.0001
B. angelicae -21.35,P � 0.0001

OrangevsTangerine A. colemani 13.88,P � 0.0001
L. testaceipes -2.99,P=0.0282
B. angelicae -10.44,P � 0.0001
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Fig. 5. Numbersof hyperparasitoidsandcompositionof hyperparasitoids(%) onAphisgossypii, and
percenthyperparasitization,foundon orange(top) andtangerine(bottom)treesin southernGreece
(NeaKios) in 1996.

Isolationhada considerableeffect on thespatialdistribution of theparasitoidsamong
samplingunits. The averagevalueof the isolationindex for hostgroupsoccupiedby A.
colemaniwasmuch lower, ascomparedwith groupsoccupiedby B. angelicae(Fig. 8).
Also, thehighestSvaluesfor B. angelicaewererecordedfor largehostgroups.In thecase
of groupsoccupiedby thetwo species,Svalueswerelow, especiallyin largegroups.

DISCUSSION

Aphisgossypiidid not `prefer' orangeor tangerinetreessinceits populationshowed
differentpatternsin 1996and1997. This is in accordwith BarbagalloandPatti (1), who
mentionthatthis aphidspeciesappearsmainlyonorangeor tangerinetrees.

Parasitoidswerea mortality factoronly for A. gossypiiduring both years. The other
aphidspecieswerenot found to beparasitized,despitethepresenceof variousparasitoid
speciesof which they have beenreportedaspotentialhosts(11,13,18-21,27,28,33,41). It
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Fig. 6. Numbersof hyperparasitoidsandcompositionof hyperparasitoids(%) onAphisgossypii, and
percenthyperparasitization,foundon orange(top) andtangerine(bottom)treesin southernGreece
(NeaKios) in 1997.

is possiblethat the signi�cantly higher populationsof A. gossypiicomparedwith those
of otheraphids,accountfor this speciespreferencein parasitization,asit wastheeasiest
to be foundandparasitized.Similar observationsregardingtheparasitizationof themost
abundantaphidspecieshavebeenmadeby Pimentel(26)andStaŕy (34).

The �ndings of thepresentstudymaysuggestthatparasitoidsdid not suppressaphid
densitiesin eitherof theyearstested,giventhat theaphidpresencewashigh for mostof
the samplingperiod. This could be attributedto the parasitoids'delayedactionsince,in
agreementwith Staŕy (36), the�rst mummiesappearedgenerallyafterthedevelopmentof
aphidpopulationsat high levels. Furthermore,thestrongpresenceof thehyperparasitoids
appearedto limit the numbersof the primary parasitoids,mainly by appearinglater
seasonallyandincreasingin numberslateron in bothyears.Similarobservationsregarding
theappearanceof hyperparasitoidsandtheir effectonprimaryparasitoidshavebeenmade
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Fig. 7. Relationshipbetweenhost group size and parasitismrate, for the combinedsampling
seasonsand citrus speciesdata. Each data point refers to one host group, occupiedby only
Binodoxysangelicae(blackdots),B. angelicaeandAphidiuscolemani(white dots)or B. angelicae
andhyperparasitoids(graydots).

Fig. 8. Relationshipbetweenisolationindex andhostgroupsize,for thecombinedsamplingseasons
and citrus speciesdata. Eachdata point refers to one host group, occupiedby only Binodoxys
angelicae (black dots), or only Aphidiuscolemani(gray dots), or by B. angelicae and Aphidius
colemani(whitedots).

by Evenhuis(5), Latteur (14) and Staŕy (34,36) as well. However, the percentageof
parasitizationwas relatively high towardsthe end of the period (June). At that time A.
gossypiimigratesto alternative hostplants,sincecitrustreesareunsuitablefor infestation
duringsummerdueto theirlackof new growth(2), resultingin populationdeclineunrelated
to parasitization.

374 N.G.Kavallieratosetal.



The �ndings of the presentstudysuggestthat differentcitrus speciesmay markedly
affect theparasitismpreferenceof aphidiinespecies.However, thefactthatno signi�cant
differenceswerefoundbetweencitrusspeciesfor any of theparasitoidsin the�rst partof
thestudycouldbeattributedto thesmallnumberof specimenscollectedduringthe2-year
periodin relationto the numbercollectedduring 1996–2000.This standsin accordance
with Staŕy (36), who mentionsthat relative abundanceis the most constantparameter
if it is determinedfrom a large numberof samplestaken over the courseof several
yearsin a de�ned geographicalarea. The effect of plant specieson the host selection
of aphid parasitesis mentionedin other studiesas well. Sekhar(31) reportedthat L.
testaceipespreferredto attackA.gossypiionsquash(Cucurbitaceae)ratherthanonhibiscus
(Malvaceae),andM. persicaeon tobacco(Solanaceae)ratherthanon radish(Cruciferae).
According to Staŕy (32,34), the parasitizationof Aphis fabaeScopoli by B. angelicae
varied betweenthe host plants Euonymuseuropea L. (Celastraceae)and Philadelphus
coronariusL. (Saxifragaceae).Therearealsoreportson differencesin the rateof aphid
parasitizationbetweenplantspeciesof thesamegenus.Mackaueretal. (17)reportthatthe
percentageof parasitizationof Aphisfabaessp. cirsiiacanthoidisScopoliby Lysiphlebus
cardui (Marshall)wasgreateronCirsiumarvenseScopoli(Asteraceae)thanonC. palustre
Scopoli(Asteraceae).

The clumping of A. gossypii and its parasitoidson a relatively small proportion
of shootsis indicative of an aggregateddistribution amongsamplingunits. However,
the density dependencenoted in this study (at least for B. angelicae) suggeststhat
the aggregation of the parasitoidsis apparentlya secondaryconsequenceof the host's
aggregation(7,10,15,38).

Parasitismby B. angelicaeshoweda positive trendagainstgroupsize. In addition,B.
angelicaewasfoundmainly in centrallylocatedlargehostgroupsasindicatedby Svalues.
Thesefactssignify the high colonizationrate of this species,when it is not `disturbed'
by competition,or low hostdensities.Hence,B. angelicaewas the prevalentparasitoid
specieswhen (a) it was the only parasitoidspeciesin a host group, (b) the host group
waslargeandcentrallylocatedand(c) thehostcolony wassurroundedby otherlargehost
colonies.However, whenB. angelicaewasnot theonly parasitoidspecies,its parasitism
ratewasnegatively in�uenced by thepresenceof otheraphidiines(we examinedthecase
of A. colemani) andby theactivity of hyperparasitoids.Thesefactsresultedin thereduced
ef�ciency of parasitismin theA. gossypiipopulations.Moreover, A. colemaniis likely to
haveamorerandomdispersal;ourresultsshowedthatit waspresentmainly in isolatedand
relatively smallhostgroups(Figs.7, 8). However, a locally weakercompetitorwith higher
dispersalactivity caneasilybecomethemostabundantunderconditionsof low hostdensity
(3,6,8,24,25,39).Nevertheless,in our case,thecoexistenceof parasitoidsis likely to have
a negative in�uence on ratesof colony discoveryandmaybeassociatedwith lower levels
of parasitismwithin colonies. Similar observationsimplicating interspeci�c competition
betweenaphidparasitoidshavebeenmadeby Staŕy (35).

The connectionbetweenthe seasonaloccurrenceandthe effectivenessof parasitoids
must be assessedon the basisof the variablesaffecting their spatialdynamics. Unless
theseparametersaretaken into account,any evaluationof thepresenceof theparasitoids
as control agentsmay be inaccurate. On the other hand, apart from the interspeci�c
competitionitself, the patchily structuredpatternsof parasitismare directly relatedto
plant characteristics,aphid colony size and hyperparasitoiddensities(9). Our results
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indicatethat,whendevelopingsamplingprotocolsfor assessingthesepatterns,parasitoid
coexistence and host-groupdensity dependencemust be taken into account. This
coexistence,althoughof much interestfrom an ecologicalviewpoint, in practiceis one
of themainfactorsin applyingbiologicalcontrolstrategiesfor pestmanagementin citrus.
Theinterpretationof thesevariableswith additionaldataover a broaderrangeof cases,is
neededbeforedevelopmentof aprogramin whichtheparasitoidscouldbeoneof themain
components.
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33. Staŕy, P. (1967)A review of hymenopterousparasitesof citruspestaphidsof theworld andbiologicalcontrol
projects(Hymenoptera:Aphidiidae,Homoptera:Aphidoidea).ActaEntomol.Bohemoslov. 64:37-61.
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