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Natural Parasitism of Chrysoperlacarneaby
HymenopterousParasitoids in Cotton-Growing Ar easof

Çukur ova, Turk ey

K. Karut,
�

C. Kazak,A. ArslanandE. Şekero�glu
�

A 4-yearstudyof parasitoidsattackingChrysoperlacarnea(Stephens)in the cotton�elds
of Çukurova, Turkey, revealedthe activities of three principal taxa: Telenomussp. nr.
suvaeattacksthe eggs of C. carnea: Catolaccussp. and Baryscapussp. are larval and
pupalparasitoids,respectively. In general,percenteggparasitismincreasedstartingfrom the
secondhalf of Juneandinto July, thendecreaseduntil thebeginningof Augustbeforerising
againat theendof growing season.During theearlyseason,weeklyparasitismwasfoundto
beashighas94%.Overall,seasonaleggparasitismvariedbetween13.6%and62.0%among
all studysites. Accordingto the resultsof a one-year�eld studyat Hac�ali, total larval and
pupalparasitismwasfoundto be12.5%and55.6%,respectively. Therefore,differentfactors
in�uencing theeffectivenessof thegeneralistpredatorC. carneaagainstcottonpests,andthe
differentialeffectsof cottontreatmentsonbothhostandparasitoids,needto beevaluated.
KEY WORDS:Chrysoperlacarnea; Telenomussp. nr. suvae; Catolaccussp.; Baryscapus
sp.;cotton;Turkey.

Cotton is one of the main cashcrops cul-
tivatedin the Çukurova region of Turkey (6,8).
Generally, the growing seasoncommencesby
early April and continuesuntil late September.
During this periodvariousarthropods,including
Aphis spp., Tetranychus spp., Thrips spp., Be-
misiatabaciGenn.,Helicoverpaarmigera (Hub-
ner)andPectinophoragossypiellaSaunders,may
causesevere economiclossesto cotton (6,8,9).
Reducedef�cacy of pesticides,dueto thedevel-
opmentof resistanceby pests,hasforcedgreater
reliance on natural enemiesto control cotton
pestsin Çukurova(4,6).

The green lacewing Chrysoperla carnea
(Stephens)is themostprevalentgeneralistpreda-
tor of cotton pests in Çukurova. Therefore
thereis interestin protectingits activity by en-
vironmentalmanipulationin IPM programsin
Çukurova (4,6). This importantpredatoris at-

tackedby acomplex of insectparasitoidsin vari-
ouspartsof theworld andondifferent�eld crops
(1,2,5,7). The parasitoidsinclude speciesbe-
longing to the genusTelenomus(Hymenoptera:
Scelionidae)thatareknown to parasitizetheeggs
of several insectorders,including Lepidoptera,
Heteroptera,Diptera and Neuroptera. When
suchparasitismdepressesthegrowth of lacewing
populations,it may curtail the usefulnessof C.
carneain IPM programs(2). In Çukurova, there
wasno informationaboutegg parasitoidsof C.
carneauntil 1996. At that time, a preliminary
study revealedthat high numbersof C. carnea
eggscollectedfrom Aphisspp.-infestedoleander
andcottonplantswereparasitizedby Telenomus
sp. nr. suvae(3). The discovery of T. sp.
nr. suvaesuggestedthatotherparasitoidspecies
mightalsobepresentin theTurkishcotton�elds.
Therefore,this studywasconductedin order to
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identify the parasitoidsof C. carnea, especially
eggparasitoids,andto determinetheir respective
levelsof parasitismin cotton�elds in Çukurova,
Turkey.

Studies were conducted in three differ-
ent cotton �elds from 1996 through 1999 in
Çukurova. In 1996,studieswerecarriedout in a
0.3-ha�eld locatedin Balcal� anda 1-ha�eld in
Akdam. In 1997and1998,studieswerecarried
out in a0.3-ha�eld in Balcal�,andin 1999in a1-
ha�eld in Hac�ali.Theaveragedistancebetween
the �elds wasapproximately25 km. Eachyear,
thesamplingwasstartedin the�rst weekof June
andcontinuedweeklyuntil theendof September.

All partsof the cottonplantswerechecked
with thenakedeye in orderto �nd andcollectas
many C. carneaindividualsaspossibleat each
sampling date. Plant parts having C. carnea
eggs were picked and placedin a plastic bag.
Sampleswere taken to the laboratoryin an ice
chest, then transferredindividually to 5 � 1
cm petri dishesand held at 25

�

C and 65% r.h.
Daily observationsweremadeto determinethe
numbersof hatched,unhatchedand parasitized
eggs from eachcollection site and date. The
respectivenumbersof eggsin eachcategorywere
recordedon a weekly basisfor each�eld. In
1999, also larvae and pupaof C. carneawere
collectedfrom Hac�ali.

The method of Gerling and Bar (1) was
usedto register `larval' and `pupal' parasitism.
Throughouttheyearsof study, conventionalcul-
tural methodswere used but no chemical ap-
plications were made against any pest or dis-
ease.All emergedparasitoidsfrom thecollected
material were sent to experts for identi�cation
(TheNaturalHistoryMuseum,London,UK, and
the USDA-ARS, SystematicEntomologyLab.,
Beltsville,MD, USA).

All parasitoidsamplesobtainedfrom �eld-
collectedC. carnea eggs were identi�ed as T.
sp. nr. suvae(Hymenoptera:Scelionidae). In
1996,samplingof C. carneaeggsin Balcal� did
not begin until the �rst week of July (Fig. 1).
Parasitismof C. carneaeggsreachedits highest

level (82.4%; n=140) one week after the �rst
samplingdate, and then decreasedthrough the
end of August. Parasitismincreasedagain and
reached56.6%(n=117)at theendof thecotton-
growingseason(Fig. 1). Similarto atBalcal�,the
highestweekly egg parasitism(39%) at Akdam
was observed in the secondweek of July (Fig.
1). Afterwards,parasitismdecreaseduntil mid-
seasonbeforereachinga secondpeakat theend
of August(10%).Levelsof parasitismatAkdam
in 1996wereconsistentlylower thanatBalcal�.

In 1997 and 1998, C. carnea and Teleno-
mussp. were encounteredat the beginning of
June in Balcal� (Fig. 1). In both years, the
parasitismpatternof C. carneaeggswassimilar
to that observed in 1996. The highestweekly
egg parasitismoccurredduring the secondhalf
of Junein 1997 and1998: 94.0%(n=158)and
78.1%(n=78), respectively (Fig. 1). In 1999,
C. carneaeggswerecollectedonly from Hac�ali.
The highestweekly parasitism,43.7% (n=20),
wasfoundatthebeginningof thegrowing season
beforedeclininguntil the�rst weekof July, then
increasingandpeakingagain during the middle
of August,to 80%(n=6) (Fig. 1).

Throughoutthe experiment,the highestto-
tal numbersof C. carnea eggs were collected
from Balcal�, followed by Hac�ali and Akdam.
Overall, total parasitismwas 50.8% (n=1391),
62.0%(n=1511)and 50.3%(n=459) in Balcal�
for theyears1996,1997and1998,respectively.
In Akdam and Hac�ali, parasitismlevels were
13.6%(n=417)and13.7%(n=452)in 1996and
1999, respectively. The areasof Akdam and
Hac�ali, which hadlower parasitism,hadhigher
emergenceratesof C. carnealarvae.In addition,
a large numberof C. carneaeggsfailed to pro-
duceeitherparasitoidsor lacewing larvae.

Comparedwith egg parasitism,high num-
bers of Catolaccussp. (Hymenoptera:Ptero-
malidae) and Baryscapussp. (Hymenoptera:
Eulophidae)were obtainedfrom the C. carnea
larvaeandpupaecollectedfrom Hac�ali in 1999.
Parasitismfor the larval and pupal stageswas
12.5%(n=48)and55.6%(n=79),respectively.

2 K. Karutetal.



Fig. 1. Population�uctuations of Chrysoperlacarnea(eggs)and its parasitoidTelenomussp. nr.
suvaein cottonatBalcal�,AkdamandHac�ali (1996–1999).

The higher weekly and total percentpara-
sitismof C. carneaeggsin Balcal�thanin Akdam
andHac�alimaybeattributedto themorediverse
crops in Balcal� and to the fact that the latter
is surroundedby non-agriculturalareas,whereas
Hac�ali and Akdam consist mainly of cotton
plantationsthat receive frequentinsecticideap-

plications against pests. In Çukurova, cotton
is generallysprayedfor early sucking pestsat
leasttwice at the seedlingestablishmentperiod
(8). This may be the main reasonfor the gen-
erally diminishedpopulationsof C. carneaand
its parasitoidsat Akdam and Hac�ali compared
with Balcal�. In addition, this might be due
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alsoto a strongnegative effect of insecticideson
the parasitoidsthan on C. carnea. In general,
the seasonal�uctuations describedin Figure 1
indicatethat the parasitoidsprobablymigrateto
the �eld just after the arrival of the lacewings,
and parasitismstarts immediately. The para-
sitoidsremainin the�eld throughouttheseason,
and�uctuations in their numbersusuallyfollow
closelythoseof their hosts.

Gerling andBar (1) reportedthat C. carnea
eggs were attacked by Telenomussp. in Is-
rael, but they indicatedthat parasitismwasvery
low. They obtainedonly eight parasitizedeggs
out of a total of 2384 eggs that had beencol-
lectedfrom threedifferentlocationsover4 years.

They alsoreportedthat larval–pupalparasitoids
– Tetrastichussp., Perilampussp. andHelorus
sp. – weremoreprominentand that parasitism
reached50% during the seasonin Israel. Com-
paredwith our �ndings, total ratesof larval and
pupal parasitismin Hac�ali showed a similar
trend,but with differentparasitoidspecies.Our
�ndings differ, however, from the very low egg
parasitismratesobtainedby GerlingandBar (1).

The results obtained here suggestthat to
understandthepredatoref�cacy in cotton�elds,
the antagonisticinteractionbetweenparasitoids
andpredator, in whichparasitismmayreducethe
predator'sef�cacy, requiresfurtherstudiesunder
different�eld conditions.

ACKNOWLEDGMENTS

WethankDr. SteveCastle(WesternCottonResearchLaboratory, USDA-ARS, Phoenix,Arizona,USA) and
Dr. Dan Gerling (Tel-Aviv University, RamatAviv, Tel Aviv, Israel) for their valuablesuggestionson an early
versionof themanuscript.Wearealsoindebtedto Drs. Andrew Polaszek(TheNaturalHistoryMuseum,London,
UK), Edward E. GrissellandMichael E. Schauff (USDA-ARS, SystematicEntomologyLab., Beltsville, MD,
USA) for the parasitoididenti�cations. We appreciatethe work of two anonymousreviewers who provided
valuablecomments. This work was supportedby the Scienti�c and TechnicalResearchCouncil of Turkey
(TUBITAK-TOGTAG/TARP-1783).

REFERENCES

1. Gerling,D. andBar, D. (1985)Parasitismof Chrysoperlacarnea(Neuroptera:Chrysopidae)in cotton�elds
of Israel.Entomophaga 30:409-414.

2. Johnson,F.N. andBin, F. (1982)Speciesof Telenomus(Hymenoptera:Scelionidae),parasitoidsof stalked
eggsof Neuroptera(Chrysopidae& Berothidae).REDIALXV: 189-206.

3. Karut,K. andKazak,C. (1999)Thenaturalmortality, hatchingandparasitizationratioof Chrysoperlacarnea
(Stephens)eggs,collectedfrom oleander(NeriumoleanderL.) plants.Proc. IV Biological Control Congress
of Turkey (Adana,Turkey), pp.269-276(Turkish,with Englishsummary).
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TheInter-regional CooperativeResearch NetworkonCotton.A Joint WorkshopandMeetingof theWorking
Groups(Adana,Turkey), pp.169-173.
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