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Two NewSpeciesof EggParasitoids (Hymenoptera:
Encyrtidae) of Wood-Boring BeetlePestsfr om China

Yan-ZhouZhang,1 Da-Wei Huang,� ;1;2 Tong-HaiZhao,3

Hou-PingLiu4 andLeahS.Bauer4;5

Oobius agrili sp.n. and Avetianella xystrocerae sp.n. (Hymenoptera: Encyrtidae) are
describedfrom China.Morphologicalcharactersof thenew speciesareillustrated.O. agrili
is an egg parasitoidof the emeraldashborer Agrilus planipennisFairmaire (Coleoptera:
Buprestidae)andA. xystrocerae is an egg parasitoidof the wood borerXystrocera globosa
(Olivier) (Coleoptera:Cerambycidae).The two new speciesarepotentialbiocontrolagents
of economicallyimportantpestinsects.Thetypespecimensaredepositedin theInstituteof
Zoology, ChineseAcademyof Sciences,Beijing (IZCAS).
KEY WORDS:Hymenoptera;Encyrtidae;Oobiusagrili sp.n.;Avetianellaxystroceraesp.n.;
eggparasitoid;Agrilus planipennis; Xystrocera globosa; China.

INTRODUCTION

Speciesof wood-boringbeetlesin CerambicidaeandBuprestidaecanbeseriouspests
of treesand other woody plants. For example, the emeraldashborer (EAB), Agrilus
planipennisFairmaire(= A. marcopoli Obenberger) (Coleoptera:Buprestidae),native to
northeasternAsia, attacksnative ashtrees(Fraxinusspp.) growing in the openor along
the forest edge(3,29). In China, this beetledoesnot posea seriousthreat to natural
standsor plantations(28). However, EAB wasaccidentallyintroducedinto southeastern
Michigan(USA) 10–15yearsagoin solid-woodpackingmaterialsandbecameestablished
by attackingthe abundantash native to the region (9). Without natural enemiesand
innatetree resistance,EAB haskilled 8 million to 10 million ashtreesin southeastern
Michigan. This aggressive buprestidis now distributed throughoutmost of Michigan's
Lower Peninsula,partsof Indiana,Ohio,Maryland,Virginia,andnearbysouthernOntario
of Canadadueto the naturalspreadof EAB, andthe transportof infestednurserystock
and�re wood. Efforts areunderway in both theUnitedStatesandCanadato containand
controlEAB.

One long-termstrategy for managingwood-boringbeetlesis biological control, or
the introduction and establishmentof the pest's pathogens,parasites,and predators.
Among the mosteffective biocontrolagentsareegg parasitoidsof the family Encyrtidae
(Hymenoptera:Chalcidoidea).Severalof thesespeciesarein thesubtribeOobina(25,26)
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andbelongto generaOobiusTrjapitzin (22) andAvetianellaTrjapitzin (23). In this paper,
weprovidethetaxonomicdescriptionandnamesof two new encyrtid species,Oobiusagrili
sp.n. andAvetianellaxystroceraesp.n.,egg parasitoidsof A. planipennisandXystrocera
globosa(Olivier) (Coleoptera: Cerambycidae),respectively. Prior to this report, egg
parasitoidswereunknown for thesewood-boringbeetles.Their discovery maybecritical
to thedevelopmentof successfulbiologicalcontrolprogramsfor theseinvasiveforestpests.

Slideswerepreparedasdescribedby Noyes(12). Thephotomicrographswereobtained
usinga digital camera(ProgResC10,JenopticLaserSystemeGmbH).Thedigital images
wereenhancedandcompiledusingAdobePhotoshopTM . Thedescriptionbelow is based
ondriedspecimensmountedoncards.Theterminologyandmorphologicalinterpretations
follow thoseof NoyesandHayat(16) andNoyes(15). Thetypespecimensaredeposited
in theInstituteof Zoology, ChineseAcademyof Sciences,Beijing (IZCAS).

OOBIUSAGRILI ZHANG AND HUANG sp.n.

Description

Female(Holotype)Body length0.95mm(includingovipositor).
Color: Bodygenerallydarkbrown with greenishsheen;antennadarkbrown exceptF6

yellow or brownishyellow; forewing hyaline; fore coxaedarkbrown, sometimesapically
yellow; fore tibiae and femoragenerallydark brown; fore tarsi yellow; mid coxaedark
brown; mid tibiaewith basalhalf or soyellow andthe restdarkbrown; mid femorasub-
basallydarkbrown, with extremebaseandapicalhalf or soyellow; mid tarsiyellow; hind
legsgenerallydarkbrownexceptextremebaseandapical1/3or soof tibia,andtarsiyellow;
exsertedpartof ovipositorsheathdarkbrown.

Head:Frontovertex abouthalf headwidth, with distinctirregularreticulatesculptureor
ridges(Fig. 1); eyesclothedin translucentsetaewhich areshorterthandiameterof aneye
facet;ocelli forming anangle� 120� ; posteriorocelli separatedfrom innereye margin by
lessthanhalf their diameter, separatedfrom occiptalmargin by abouttheir own diameter;
facewith `H'-shapedmembranouslines; antenna(Fig. 2) with scapesubcylindrical, 4
times as long as maximumwidth; pedicel2.5 times as long as wide; F1–F5small and
transverse,clearly smaller than F6, which is 1.1 times as long as broad; clava 3 times
aslong asmaximumwidth, apically stronglyobliquely truncate,the truncatepart nearly
half theclava length;linearsensillaon F6 andon eachclaval segmentwith the following
distribution: 1,3,4,3; malarspace2/5eyelength;mandiblewith 3 teeth(Fig. 3); maxillary
palpi 3-segmented,labialpalpi one-segmented(Fig. 4).

Thorax: Thorax in lateralview slightly depressed;in dorsalview, mesoscutumwith
reticulatesculpture,scatteredwith small piliferous punctures;axillae clearly separated
from eachother; scutellumcoveredwith �ne elongatedor striatedreticulatesculpture
whichgiveavelvetyappearance;forewing (Fig. 5) abouttwiceaslongasmaximumwidth;
marginal vein 1.5 timesas long asbroad;postmarginal vein about1.2 timesas long as
marginalvein;stigmalveinaboutaslongasmarginalvein; legswith all tarsi4-segmented;
mid tibia spurslightly shorterthan�rst tarsalsegment(Fig. 6).

Gaster:About aslong asthorax(excludingovipositor);cercalplateslocatedin middle
of gaster;hypopygium with apex reachingapex of gaster;ovipositor (Fig. 7) about1.3
timesaslong asmid tibia and2.2 timesaslong asgonostyli;ovipositorsheathdistinctly
exserted,theexsertedpartabout1/3gasterlength.
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Male Similar to femaleexcept genitaliaand the following: antenna(Fig. 8) with
pedicelaboutor slightly shorterthan�rst funicularsegment;all funicularsegmentslonger
thanbroadandclothedin relatively long hairs; clava solid, with apex slightly obliquely
truncated;forewing (Fig. 9) with marginal vein punctiform; postmarginal vein slightly
shorterthanstigmalvein.

Variation:Very little variationin materialavailable.
Host: AgrilusplanipennisFairmaire(Coleoptera:Buprestidae).
Distribution: China.
Holotype:female,China:Jilin: Changchun,15–23.VII.2004,ex. eggof A.planipennis,

coll. Li-WenSong(IZCAS).
Paratypes:7 females,3 males,samedataas in holotype;2 females,China: Beijing:

Beianhe,20.VI.2003,coll. Yan-ZhouZhang(IZCAS).
Remarks

Most generaof the subtribeOobiina have membranouslines on the faceexcept the
monotypicgenusOrianosNoyes(13,20). The subtribeOobiinais alsocharacterizedby
a similar wing venation,an interruptedlinea calva, and a similar sculptureof the head
andthoracicdorsum(20). IncludedgeneraareOobiusTrjapitzin, AvetianellaTrjapitzin,
SzelenyiolaTrjapitzin,ChrysomelechthrusTrjapitzin,andOrianosNoyes(7,13,16,22–27).
All speciesof thesubtribehaveasimilarbiologyin commonin thatthey areeggparasitoids
of Cerambycidae,BuprestidaeandChrysomelidae(Coleoptera)(14,16,18,20,25),except
thatOobiusstriatusAnneckeis aneggparasitoidof Hyperechia marshalli Austen(Diptera:
Asilidae)(1).

OobiusTrjapitzin (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 membranouslineson the faceandsimilar sculptureof thoracic
dorsum. However, Oobiushas 3-segmentedmaxillary palpi and one-segmentedlabial
palpi;Avetianellahas4-segmentedmaxillarypalpiand3-segmentedlabial palpi (26).

TABLE 1. Hostindex of Oobiusspecies

Host Parasitoid(Oobiussp.)
Unknown OobiusanomalusGuerrieri,Garonna& Viggiani (8)
COLEOPTERA
Buprestidae
AgriluscuprescensMéńetriés OobiuszahaikevitshiTrjapitzin (27)
Agrilusgloriosulus(Pringuey) OobiusabditusAnnecke (1, 19)

OobiusfunestusAnnecke (1, 19)
Agrilus lopatini Alex. OobiuszahaikevitshiTrjapitzin (27)
AgrilusplanipennisFairmaire Oobiusagrili sp.n.ZhangandHuang
Agrilus roscidus(Kiesenwetter) OobiuszahaikevitshiTrjapitzin (27)
Agrilusshamyl(Obenberger) OobiuszahaikevitshiTrjapitzin (27)
Agrilusviridis (Linnaeus) OobiuszahaikevitshiTrjapitzin (22,27)
Sphenoptera laticepsJakovlev Oobiustaybekovi Myartseva& Trjapitzin (11,27)

Cerambycidae
CerambyxcerdoLinnaeus Oobiusrudnevi (Novicky) (22,27)

DIPTERA
Asilidae
Hyperechia marshalli Austen,1902 OobiusstriatusAnnecke (1)
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Plate1. Figs. 1–9. Oobiusagrili sp.n.Female:1–7,headin front view; 2, antenna;3, mandible;4,
maxillarypalpus(markedby ablackarrow) andlabialpalpus(markedby awhitearrow); 5, forewing;
6, mid leg; 7, ovipositor;Male: 8–9: 8, antenna;9, forewing.
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Plate2. Figs. 10–16. Avetianellaxystrocerae sp.n.,Female: 10–14,10, headin front view; 11,
antenna;12, forewing; 13,ovipositor;14,mid leg; Male: 15–16:15,genitalia;16,antenna.

Oobiusagrili sp.n. is closeto O. anomalusGuerrieriet al. (8). Both specieshave 4-
segmentedtarsiandtridentatemandible.O. agrili canbedistinguishedfrom O. anomalus
by antennalclava 3 times as long as maximumwidth and strongly obliquely truncated
apically, and the truncatedpart at leasthalf clava length(2.3 timesas long aswide and
apicallymoreor lesstransverselytruncatedin O. anomalus), by linearsensillaon F6 and
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on eachclaval segmentwith a distribution: 1, 3, 4, 3 (the distribution is 1, 2, 3, 3 in O.
anomalus), by gasteraboutaslongasthorax(gasterabout1.5timesaslongasthoraxin O.
anomalus), andby all coxaedarkbrown (all coxaeyellow in O. anomalus).

AVETIANELLAXYSTROCERAEZHANG AND HUANG sp.n.

Description

Female(Holotype)Body length1.5mm(includingovipositor).
Color: Body generallydark brown, with greenblue or blue greensheen;antenna

darkbrown exceptclava yellowish white; forewing hyaline; fore andmid legs (including
coxae)yellow, hind legsyellow exceptcoxaegenerallydarkyellow brown; exsertedpart
of ovipositorsheathdarkbrown.

Head: Frontovertex 2/5 of headwidth, with distinct irregular reticulatesculptureor
ridges besetin small piliferous punctures;eyes clothed in translucentsetaewhich are
shorterthandiameterof an eye facet;ocelli forming an angleof � 100� ; posteriorocelli
separatedfrom innereye margin by lessthanhalf their diameter, separatedfrom occiptal
margin by abouttheir own diameter;themembranouslineson faceasin Fig. 10; antenna
(Fig. 11) with scapedistinctly expandedand�attened, about2.5 timesaslong asbroad;
pediceltwice aslong asbroad;funicular segmentsgraduallyshorteningdistad,F1 about
1.2 timesaslong aswide,F6 subquadrateor slightly wider thanlong; clava 3-segmented,
with apex obliquelytruncatedandthetruncatedpart1/4clavalength;malarspaceabout1/3
eye length;mandiblewith two teethandanuppertruncation;maxillarypalpi4-segmented,
labialpalpi 3-segmented.

Thorax:Thoraxin lateralview notdepressedanddorsumof thoraxmoderatelyconvex;
in dorsalview, mesoscutumwith reticulatesculpture,scatteredwith distinctsmallpiliferous
punctures;axillae clearly separatedfrom eachother; scutellumwith reticulatesculpture
a little shallower than that on mesoscutum;forewing (Fig. 12) 2.3 times as long as
maximumwidth; marginal vein 1.5 times as long as broadand 3/5 postmarginal vein
length; postmarginal vein 5/6 stigmalvein length; mid tibia spur2/3 �rst tarsalsegment
length(Fig. 14).

Gaster: Gasterslightly shorter than thorax (excluding exsertedpart of ovipositor
sheath);cercalplateslocatedin middleof gaster;hypopygiumwith apex slightlyprotruding
apex of gaster;ovipositornearlytwiceaslongasmid tibia; gonostylihalf ovipositorlength
(Fig. 13);ovipositorsheathdistinctlyexserted,exsertedpartof ovipositorsheathabout3/4
gasterlength.

Male Body lengthabout1 mm; similar to femaleexceptasfollows: antenna(Fig. 16)
with scapeexpandedand�attened,andabouttwiceaslongasbroad;pedicela little shorter
thanF1; funicleclothedin shortsetaethatareclearlyshorterthanfunicularsegments;clava
solidandapicallyobliquelytruncated;genitaliaasin Fig. 15.

Variation:Very little variationin materialavailable.
Host: Xystrocera globosa(Olivier) (Coleoptera:Cerambicidae).
Distribution: China.
Holotype: female,China: Shandong:Taian,VII.1980, ex. egg of X. globosa, coll.

Bo-Ling Bao(IZCAS).
Paratypes:8 females,15males,samedataasin holotype(IZCAS).
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Remarks
AvetianellaTrjapitzin (23) is a widely distributedgenuswith currentlyninedescribed

species(seeas in Table 2). A genericdiagnosisof Avetianella was given by Zhang
andHuang(30). GordhandTrjapitzin (7) provided a key to threeHolarctic species,A.
buprestidisGordh& Trjapitzin,A. capnodiobiaTrjapitzin,A. dahlsteniTrjapitzin.

In appearance,Avetianellaxystrocerae sp.n. resemblesA. batocerae (Ferri�ere) (4),
which was combinedfrom Ooencyrtusby Noyes (13). However, A. xystrocera can be
separatedfrom A.batoceraeby thefollowing characters:antennalscapestronglyexpanded
and�attened, about2.5 timesaslong asbroad(antennalscapesomewhat expandedand
�attened,about4 timesaslong asbroadin A. batocerae); F1 andF2 slightly longerthan
wide andnot smallerthanfollowing segmentsin size(F1 andF2 transverseandclearly
smaller than following segmentsin A. batocerae); ovipositor sheathstrongly exserted
and the exsertedpart about3/4 gasterlength (ovipositor sheathslightly exsertedin A.
batocerae).

TABLE 2. Hostindex of Avetianellaspecies

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

Buprestidae
BuprestisaurulentaLinnaeus AvetianellabuprestidisGordhandTrjapitzin (7)
Capnodistenebrionis(Linnaeus) AvetianellacapnodiobiaTrjapitzin (23,27)

Cerambycidae
Agrianomespinicollis(Macleay) AvetianellacoombsiSchmidtandNoyes(20)
Batocera hors�eldi (Hope) Avetianellaambigua(Liao) (10,30)
Batocera rufomaculata(DeGeer) Avetianellabatocerae(Ferri�ere)(14)
Coptocercusaberrans(Newman) AvetianellalongoiSiscaro(2)
Epithora dorsalis(Macleay) AvetianellalongoiSiscaro(2)
Megacyllenerobiniae(Forster) Avetianelladepressa(Girault) (5, 6, 17)
Phoracanthasemipunctata(Fabricius) AvetianellalongoiSiscaro(2, 21)
Xystrocera globosa(Olivier) Avetianellaxystroceraesp.n.
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