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Two New Speciesf Egg Parasitoids (Hymenoptera:
Encyrtidae) of Wood-Boring BeetlePestsfrom China

Yan-ZhouzZhang! Da-Wei Huang,*'? Tong-HaiZhao?
Hou-PingLiu* andLeahS. Bauef:®

Oobius agrili sp.n. and Avetianella xystocerae sp.n. (Hymenoptera: Engyrtidae) are
describedrom China. Morphologicalcharacter®f the new speciesareillustrated.O. agrili
is an egg parasitoidof the emeraldashborer Agrilus planipennisFairmaire (Coleoptera:
BuprestidaepndA. xystiocere is an egg parasitoidof the wood borer Xystiocera globosa
(Olivier) (Coleoptera:Cerambycidae)The two new speciesare potentialbiocontrolagents
of economicallyimportantpestinsects.The type specimengredepositedn the Institute of
Zoology, ChineseAcademyof SciencesBeijing (IZCAS).

KEY WORDS:HymenopteraEngyrtidae;Oobiusagrili sp.n.;Avetianellaxystocemesp.n.;
egg parasitoid;Agrilus planipennis Xystiocema globosa China.

INTRODUCTION

Speciesof wood-boringbeetlesn CerambicidaeandBuprestidaecanbe seriouspests
of treesand other woody plants. For example, the emeraldash borer (EAB), Agrilus
planipennisFairmaire(= A. marcopoli Obenbeger) (Coleoptera:Buprestidae)native to
northeasterrsia, attacksnative ashtrees(Fraxinusspp.) growing in the openor along
the forest edge(3,29). In China, this beetledoesnot posea seriousthreatto natural
standsor plantations(28). However, EAB wasaccidentallyintroducedinto southeastern
Michigan(USA) 10-15yearsagoin solid-wood packingmaterialsandbecameestablished
by attackingthe abundantash native to the region (9). Without natural enemiesand
innatetree resistanceEAB haskilled 8 million to 10 million ashtreesin southeastern
Michigan. This aggressie buprestidis now distributed throughoutmost of Michigan's
Lower Peninsulapartsof Indiana,Ohio, Maryland,Virginia, andnearbysouthernOntario
of Canadadueto the naturalspreadof EAB, andthe transportof infestednurserystock
and re wood. Efforts areunderway in both the United Statesand Canadéo containand
controlEAB.

One long-term stratgy for managingwood-boringbeetlesis biological control, or
the introduction and establishmenbf the pests pathogens,parasites,and predators.
Among the mosteffective biocontrolagentsare egg parasitoidsof the family Engyrtidae
(HymenopteraChalcidoidea) Several of thesespeciesarein the subtribeOobina(25,26)
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andbelongto generaDobiusTrjapitzin (22) and AvetianellaTrjapitzin (23). In this paper
we provide thetaxonomiadescriptiorandnamef two new engyrtid speciesOQobiusagrili
sp.n. and Avetianellaxystiocerae sp.n.,egg parasitoidof A. planipennisand Xystiocera
globosa(Olivier) (Coleoptera: Cerambycidae)respectiely. Prior to this report, egg
parasitoidsvereunknavn for thesewood-boringbeetles.Their discorery may be critical
to thedevelopmenbf successfubiologicalcontrolprogramdor thesanvasie forestpests.

Slideswerepreparedsdescribedy Noyes(12). The photomicrographe/ereobtained
usingadigital cameraProgResC10, Jenoptic_aserSystemeGmbH). The digital images
were enhancedind compiledusing Adobe PhotoshopM. The descriptionbelow is based
ondriedspecimensnountedon cards.Theterminologyandmorphologicainterpretations
follow thoseof NoyesandHayat(16) andNoyes(15). Thetype specimensredeposited
in the Instituteof Zoology, ChineseAcademyof SciencesBeijing (IZCAS).

OOBIUSAGRILI ZHANG AND HUANG sp.n.

Description

Female(Holotype)Body length0.95mm (including ovipositor).

Color: Body generallydark brown with greenistsheenantennalarkbrown exceptF6
yellow or brownishyellow; forewing hyaline; fore coxaedark brown, sometimespically
yellow; fore tibiae and femoragenerallydark brown; fore tarsi yellow; mid coxaedark
brown; mid tibiae with basalhalf or soyellow andthe restdark brovn; mid femorasub-
basallydarkbrowvn, with extremebaseandapicalhalf or soyellow; mid tarsiyellow; hind
legsgenerallydarkbrovn exceptextremebaseandapicall/3or soof tibia, andtarsiyellow;
exsertedpartof ovipositorsheathdarkbrown.

Head:Frontorertex abouthalf headwidth, with distinctirregularreticulatesculptureor
ridges(Fig. 1); eyesclothedin translucensetaewvhich areshorterthandiameterof aneye
facet;ocelliforminganangle 120 ; posteriorocelli separatedrom innereye mamgin by
lessthanhalf their diameter separatedrom occiptalmagin by abouttheir own diameter;
facewith "H'-shapedmembranousdines; antenna(Fig. 2) with scapesubglindrical, 4
times aslong as maximumwidth; pedicel2.5 times aslong aswide; F1-F5small and
trans\erse,clearly smallerthan F6, which is 1.1 times aslong as broad; clava 3 times
aslong as maximumwidth, apically strongly obliquely truncate the truncatepart nearly
half the clava length; linear sensillaon F6 andon eachclaval sggmentwith the following
distribution: 1, 3, 4, 3; malarspace2/5eye length;mandiblewith 3 teeth(Fig. 3); maxillary
palpi 3-segmented]abial palpi one-sgmentedFig. 4).

Thorax: Thoraxin lateral view slightly depressedin dorsalview, mesoscutunwith
reticulate sculpture,scatteredwith small piliferous punctures;axillae clearly separated
from eachother; scutellumcoveredwith ne elongated or striatedreticulatesculpture
whichgive avelvety appearancdprewing (Fig. 5) abouttwice aslongasmaximumwidth;
mauginal vein 1.5 timesaslong as broad; postmaginal vein about1.2 timesaslong as
maiginal vein; stigmalvein aboutaslong asmarginal vein; legswith all tarsi4-segmented;
mid tibia spurslightly shorterthan rst tarsalsegment(Fig. 6).

Gaster:About aslong asthorax(excluding ovipositor); cercalplateslocatedin middle
of gaster;hypopygium with ape reachingapex of gaster;ovipositor (Fig. 7) about1.3
timesaslong asmid tibia and2.2 timesaslong asgonostyli; ovipositor sheathdistinctly
exsertedthe exsertedpartaboutl/3 gasterength.
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Male Similar to female except genitaliaand the following: antenna(Fig. 8) with
pedicelaboutor slightly shorterthan rst funicularsegment;all funicularsegmentdonger
than broadand clothedin relatively long hairs; clava solid, with ape slightly obliquely
truncated;forewing (Fig. 9) with mamginal vein punctiform; postmaginal vein slightly
shorterthanstigmalvein.

Variation: Very little variationin materialavailable.

Host: Agrilus planipennisFairmaire(ColeopteraBuprestidae).

Distribution: China.

Holotype:female China:Jilin: Changchunl15-23.VI1.2004¢ex. eggof A. planipennis
coll. Li-WenSong(IZCAS).

Paratypes:7 females,3 males,samedataasin holotype; 2 females,China: Beijing:
Beianhe20.VI1.2003,coll. Yan-ZhouZhang(IZCAS).

Remarks

Most generaof the subtribe Oobiina have membranoudines on the face exceptthe
monotypicgenusOrianos Noyes (13,20). The subtribeOobiinais alsocharacterizedy
a similar wing venation,an interruptedlinea calva, and a similar sculptureof the head
andthoracicdorsum(20). Includedgeneraare OobiusTrjapitzin, AvetianellaTrjapitzin,
SzelenyioldTrjapitzin, ChrysomelelsthrusTrjapitzin,andOrianosNoyes(7,13,16,22—-27).
All specie®f thesubtribehave asimilarbiologyin commonin thatthey areegg parasitoids
of CerambycidaeBuprestidaeand ChrysomelidagColeoptera)14,16,18,20,25)except
thatOobiusstriatusAnnecle is anegg parasitoicof Hyperedia marshalli Austen(Diptera:
Asilidae)(1).

Oobius Trjapitzin (22) is a widely distributed genuswith currently eight described
species(see Table 1). Speciesof Oobius can be confusedwith that of Avetianella
Trjapitzin (23) by similar membranoudines on the faceand similar sculptureof thoracic
dorsum. However, Oobius has 3-segmentedmaxillary palpi and one-sgmentedlabial
palpi; Avetianellahas4-sggmentedmaxillary palpi and 3-segymentedabial palpi (26).

TABLE 1. Hostindex of Oobiusspecies

Host Parasitoid(Oobiussp.)

Unknown OobiusanomalusGuerrieri,Garonna% Viggiani(8)
COLEOPTERA

Buprestidae

Agrilus cuprescensviérétries
Agrilus gloriosulus(Pringuey)

Agriluslopatini Alex.

Agrilus planipennigFairmaire
AgrilusroscidugKiesenwetter)
Agrilus shamyl(Obenbeger)
Agrilusviridis (Linnaeus)
Sphenoptex laticepsJaloviev
Cerambycidae
Cerambyxcerdo Linnaeus

DIPTERA
Asilidae
Hyperedia marshalli Austen,1902

Oobiuszahailevitshi Trjapitzin (27)
OobiusabditusAnnecle (1, 19)
OobiusfunestusAnnecle (1, 19)
Oobiuszahailevitshi Trjapitzin (27)

Oobiusagrili sp.n.ZhangandHuang
Oobiuszahailevitshi Trjapitzin (27)
Oobiuszahailevitshi Trjapitzin (27)
Oobiuszahailevitshi Trjapitzin (22, 27)
Oobiustaybelovi Myartseva & Trjapitzin (11,27)

Oobiusrudneri (Novicky) (22,27)

OobiusstriatusAnnecle (1)
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Platel. Figs. 1-9. Oobiusagrili sp.n.Female:1-7,headin front view; 2, antenna3, mandible;4,
maxillary palpugmarkedby ablackarrav) andlabial palpus(markedby awhite arraw); 5, forewing;
6, mid leg; 7, ovipositor; Male: 8-9: 8, antenna9, forewing.
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Plate2. Figs. 10-16. Avetianellaxystocere sp.n.,Female: 10-14,10, headin front view; 11,
antennal2, forewing; 13, ovipositor; 14, mid leg; Male: 15-16:15, genitalia;16, antenna.

Oobiusagrili sp.n.is closeto O. anomalusGuerrierietal. (8). Both specieshave 4-
segmentedarsiandtridentatemandible.O. agrili canbedistinguishedrom O. anomalus
by antennalclava 3 times aslong as maximumwidth and strongly obliquely truncated
apically andthe truncatedpart at leasthalf clava length (2.3 timesaslong aswide and
apicallymoreor lesstrans\erselytruncatedn O. anomalu$, by linear sensillaon F6 and
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on eachclaval sggmentwith a distribution: 1, 3, 4, 3 (the distribution is 1, 2, 3, 3 in O.
anomaluy, by gasteraboutaslong asthorax(gasteraboutl.5timesaslong asthoraxin O.
anomalu$, andby all coxaedarkbrown (all coxaeyellow in O. anomalus.

AVETIANELLAXYSTRCERAEZHANG AND HUANG sp.n.

Description

Female(Holotype)Body length1.5 mm (including ovipositor).

Color: Body generallydark brown, with greenblue or blue greensheen;antenna
dark brown exceptclava yellowish white; forewing hyaline; fore and mid legs (including
coxae)yellow, hind legs yellow exceptcoxaegenerallydark yellow brown; exsertedpart
of ovipositorsheathdarkbrown.

Head: Frontovertex 2/5 of headwidth, with distinctirregular reticulatesculptureor
ridges besetin small piliferous punctures;eyes clothedin translucentsetaewhich are
shorterthandiameterof an eye facet; ocelli forming anangleof 100 ; posteriorocelli
separatedrom inner eye magin by lessthanhalf their diameter separatedrom occiptal
maugin by abouttheir own diameterthe membranousineson faceasin Fig. 10; antenna
(Fig. 11) with scapedistinctly expandedand attened, about2.5 timesaslong asbroad;
pediceltwice aslong asbroad;funicular segmentsgraduallyshorteningdistad,F1 about
1.2timesaslong aswide, F6 subquadrater slightly wider thanlong; clava 3-segmented,
with apex obliquelytruncatedandthetruncatecpart1/4 clavalength;malarspaceabout1/3
eye length; mandiblewith two teethandanuppertruncation;maxillary palpi 4-segmented,
labial palpi 3-sggmented.

Thorax: Thoraxin lateralview notdepressednddorsumof thoraxmoderatelyconvex;
in dorsalview, mesoscutunwith reticulatesculpture scattereavith distinctsmallpiliferous
punctures;axillae clearly separatedrom eachother; scutellumwith reticulatesculpture
a little shallover than that on mesoscutumjforewing (Fig. 12) 2.3 times as long as
maximumwidth; mamginal vein 1.5 times as long as broad and 3/5 postmaginal vein
length; postmaginal vein 5/6 stigmalvein length; mid tibia spur2/3 rst tarsalsegment
length(Fig. 14).

Gaster: Gasterslightly shorterthan thorax (excluding exsertedpart of ovipositor
sheath)cercalplatedocatedn middleof gasterhypopygiumwith apex slightly protruding
ape of gaster;ovipositornearlytwice aslongasmid tibia; gonostylihalf ovipositorlength
(Fig. 13); ovipositorsheattdistinctly exserted gxsertedoartof ovipositorsheathabout3/4
gasterlength.

Male Body lengthaboutl mm; similar to femaleexceptasfollows: antenngFig. 16)
with scapeexpandedand attened,andabouttwice aslong asbroad;pedicelalittle shorter
thanF1;funicle clothedin shortsetaghatareclearlyshorterthanfunicularsegmentsglava
solid andapicallyobliquelytruncatedgenitaliaasin Fig. 15.

Variation: Very little variationin materialavailable.

Host: Xystiocera globosa(Olivier) (ColeopteraCerambicidae).

Distribution: China.

Holotype: female, China: Shandong:Taian, VI11.1980, ex. egg of X. globosa coll.
Bo-Ling Bao (IZCAS).

Paratypes8 females,15 males samedataasin holotype(IZCAS).
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Remarks

AvetianellaTrjapitzin (23) is a widely distributedgenuswith currentlynine described
species(seeasin Table 2). A genericdiagnosisof Avetianellawas given by Zhang
and Huang(30). Gordhand Trjapitzin (7) provided a key to threeHolarctic speciesA.
buprestidisGordh& Trjapitzin, A. capnodiobiaTrjapitzin, A. dahlsteniTrjapitzin.

In appearancefvetianellaxystiocerae sp.n. resemblesA. batocere (Ferriere) (4),
which was combinedfrom Ooencyrtusby Noyes (13). However, A. xystiocer can be
separateétom A. batoceraeby thefollowing charactersantennakcapestronglyexpanded
and attened, about2.5 timesaslong as broad(antennalscapesomeavhat expandedand
attened, about4 timesaslong asbroadin A. batocere); F1 andF2 slightly longerthan
wide and not smallerthanfollowing segmentsin size (F1 and F2 trans\erseand clearly
smaller than following segmentsin A. batocere); ovipositor sheathstrongly exserted
and the exsertedpart about 3/4 gasterlength (ovipositor sheathslightly exsertedin A.

batocerne).

TABLE 2. Hostindex of Avetianellaspecies

Host Parasitoid(Avetianellasp.)
Unknown AvetianelladahlsteniTrjapitzin (24)
COLEOPTERA

Buprestidae

AvetianellabuprestidisGordhandTrjapitzin (7)
AvetianellacapnodiobiaTrjapitzin (23,27)

BuprestisaurulentaLinnaeus
Capnodigtenebrionis(Linnaeus)

Cerambycidae

Agrianomespinicollis(Macleay) AvetianellacoombsiSchmidtandNoyes(20)

Batocen hors eldi (Hope)
Batocen rufomaculata(DeGeer)
Coptocecusaberrans(Newman)
Epithora dorsalis (Macleay)
Megacyllenerobiniae(Forster)

Avetianellaambigua(Liao) (10, 30)
Avetianellabatocere (Ferriere)(14)
Avetianellalongoi Siscaro(2)
Avetianellalongoi Siscaro(2)
Avetianelladepessa(Girault) (5, 6, 17)

Avetianellalongoi Siscaro(2, 21)
Avetianellaxystoceraesp.n.

PhoracanthasemipunctatgFabricius)
Xystocera globosa(Olivier)

ACKNOWLEDGMENTS

This projectwassupportedy theNationalNaturalSciencé~oundatiorof China(NSFCgrantno. 30330090)
and National ScienceFundfor FosteringTalentsin Basic ResearciNSFC-J0030092) We thankDr. JohnS.
Noyes,the NaturalHistory Museum,London,for lendingspecimensf AvetianellaandOobius,andhis valuable
adviceon themanuscriptDr. Emilio Guerrieri,Centrodi StudioCNR sulle Tecnichedi Lotta Biologica, Portici
(Napoli),andananorymousreviewer provided mary helpful suggestion$or improving the manuscript.

REFERENCES

1. Annecle, D.P. (1967) Three newv southernAfrican speciesof Oobius Trjapitzin, 1963 (Hymenoptera:
Engyrtidae).J. Nat. Hist. 1:319-325.

2. Austin, A.D., Quicke, D.L.J. andMarsh,PM. (1994) The hymenopterouparasitoidf eucalyptiongicorn
beetlesPhoracanthaspp.(ColeopteraCerambycidae)n Australia.Bull. Entomol.Res.84:145-174.

3. ChineseAcademyof Science,Institute of Zoology (1986) Agrilus marcopoli Obenbeger. in: Editorial
Committeg[Eds.] Agriculture Insectsof China(partl). ChinaAgriculture PressBeijing, China.p. 445.

4. Ferriere, C. (1936) Two new egg parasitesof Batocen (Col. Lamiid.) in Malaya. Bull. Entomol. Res.
27(2):331-333.

5. Girault, A.A. (1916)Descriptionsof andobsenationson somechalcidoidHymenopterall. Can. Entomol.
48:337-344.

Phytopaasitica33:3,2005 259



10.
11.
12.

13.

14.
15.
16.
17.
18.
19.

20.

21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

260

. Gordh,G. (1979)Family Engyrtidae.in: Krombein,K.V., Hurd, PD., Smith,D.R. Jr. andBurks,B.D. [Eds.]

Catalogof Hymenopteran AmericaNorth of Mexico. Smithsoniarinstitution Press Washington DC. pp.
890-967.

. Gordh, G. and Trjapitzin, V.A. (1981) Taxonomicstudiesof the Engyrtidae with the descriptionsof new

speciesandanen genugHymenopteraChalcidoidea)Univ. Calif. Publ. Entomol.93:1-64.

. Guerrieri,E., GaronnaA.P. andViggiani, G. (1989)Descriptionof Oobiusanomalussp.n.(Hymenoptera:

Engyrtidae),a speciewith 4-s@gmentedarsi.Boll. Lab. Entomol.Agrar. 'Filippo Silvestri' 46:25-29.

. Haack,R.A., JendekE., Liu, H., Marchant K.R., Petrice, T.R., Poland,T.M. etal. (2002) The emeraldash

borer:anew exotic pestin North America.Newsl. Mich. Entomol.Soc.47(3-4):1-5.

Liao, D.X., Li, X.L., Pang,X.F. andChen,T.L. (1987) Hymenoptera:Chalcidoidea1). Economiclnsect
FaunaChina34:1-241.

Myartseva, S.N.(1979)New specieof hymenopteramparasitegHymenopteraEngyrtidae)from Turkmenia
andsoutherrKazakhstanlzv. Akad.NaukTurkm.SSRSer Biol. Nauk.1979(6):49-56.

Noyes, J.S. (1982) Collecting and preservingchalcid wasps(Hymenoptera: Chalcidoidea).J. Nat. Hist.
16:315-334.

Noyes,J.S.(1990)A new genusandspecie®of eng/rtid (HymenopteraChalcidoideaparasitoidof the eggs
of the varicoseborer Agrilus sexsignatug(Fisher)(ColeopteraBuprestidae)a pestof bagras(Eucalyptus
deggluptaBlume)in the Philippines.J. Nat. Hist. 24:21-25.

Noyes,J.S.(2002)Interactve Catalogueof World Chalcidoideg2001,2nded.) CD-ROM. Taxapadandthe
NaturalHistory Museum,London,UK.

Noyes, J.S.(2004) Engyrtidae of CostaRica (Hymenoptera:Chalcidoidea)2. Mem. Am. Entomol. Inst.
73:1-355.

Noyes, J.S. and Hayat, M. (1984) A review of the generaof Indo-Raci ¢ Engrtidae (Hymenoptera:
Chalcidoidea)Bull. Br. Mus.(Nat. Hist.) Entomol.48:131-395.

Peck,0. (1963)A catalogueof the NearcticChalcidoidegInsecta;Hymenoptera)Can. Entomol.(Suppl.)
30:1-1092.

Prinsloo, G.L. (1979) On somelittle known African Engyrtidae (Hymenoptera:Chalcidoidea) with new
recordsanddescription®f generaandspeciesJ. Entomol.Soc.South Afr. 42:17-34.

Prinsloo, G.L. (1983) A parasitoid-hosindex of Afrotropical Engyrtidae (Hymenoptera:Chalcidoidea).
Entomol.Mem.Dep.Agric. Rep.S.Afr. 60:1-35.

Schmidt,S. andNoyes,J.S.(2003) Two new egg parasitoid{HymenopteraEngyrtidae) of thewood borer
Agrianomespinicollis (Macleay)(ColeopteraCerambycidae)a pestof pecansn easterrAustralia.Aust.J.
Entomol.42:12-17.

Siscaro, G. (1992) Avetianellalongoi sp.n. (Hymenoptera: Engyrtidae) egg parasitoidof Phoracantha
semipunctatd. (ColeopteraCerambycidae)Boll. Zool. Agrar. Badic. 24(2):205-212.

Trjapitzin, V.A. (1963) Speciesof the genusOobiusgen.n.(HymenopteraEngyrtidae)in the USSR.Acta
Entomol.Mus.Natl. Pragae35:543-547.

Trjapitzin, V.A. (1968)A suney of theengrtid fauna(Hym. Engyrtidae)of the Caucasuslr. VsesEntomol.
O-va 52:43-125.

Trjapitzin, V.A. (1971) A Nearcticrepresentate of the genusAvetianellaTrjapitzin, 1968 (Hymenoptera,
Engyrtidae).Entomol.Obozr 50:890-892.

Trjapitzin, V.A. (1973)Classi cationof the parasiticHymenopteraf the family Engyrtidae(Chalcidoidea).
Partll. Subfamily EngyrtinaeWalker, 1837.Entomol.Obozr 52:416-429.

Trjapitzin, V.A. (1977) New generaand speciesof parasitic Hymenopteraof the family Engyrtidae
(HymenopteraChalcidoidea)Folia Entomol.Hung 30:153-166.

Trjapitzin, V.A. (1989)ParasiticHymenopteraf the Fam.Engyrtidae of PalaearcticsOpredel.FauneSSSR
158:1-489.

Wei, X., Reardon,D., Wu, Y. and Sun, J.H. (2004) Emeraldash borer Agrilus planipennisFairmaire
(ColeopteraBuprestidae)in China:areview anddistribution suney. ActaEntomol.Sin.47:679-685.

Yu, C.M. (1992)Agrilus marcopoli Obenbeger. in: Xiao, G.R.[Ed.] Forestinsectsof China.2" ed.China
ForestryPublishingHouse Beijing, China.pp.400-401.

Zhang, Y.Z. and Huang, D.W. (2004) A review and an illustrated key to Chinesegeneraof Engyrtidae
(HymenopteraChalcidoidea)SciencePressBeijing, China.

Y.Z. Zhangetal.



