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I'ymoscneeuii O. B. Isaui popws  Eulophidae Ta Tetracampidae
(Hymenoptera: Chalcidoidea): mopdo-Gionorinmwi  ocobanpocti  Ta
dinorenisn. — Pykomne.

Jucepranis Ha 3100y TTS HAYKOROTO CTYRAEHs AOKTOpa OionoriyHUX Hayk 33
cnettianphicrio  03.00.24 - ewtomonoria, IHeturyT 3oezorii im. L L
IHManeraysena HAH Ykpaiun. Kuts, 2008.

Briepize BCTAHOBNEHO XapakTep (PIROTEHETHUHHX 3B'S3KIB i3ALIB POAHH
Eulophidae Tta Tetracampidae na ocHoBl komGimanii Mopdonoriyumx,
MOAGKYAAPHO-TEHETHYHNX Ta €TOJIOFMHMX JaHeX. [IpoBeneHo KOMMIeKCHUH
nopieusiibko-MopQonoriuHEi  aHamiz QOCHIKYBAEHX TPy, B TOMY 4YHCAI
BOEpPIIe MPOJEMOHCTPOBAHO CKAAAHICTE OYI0BH Ta iIHGOPMATHBHICTE OKPEMHX
o3Hax (GazuTapaanbHore rpebinie mepelHiX HIr, 3aMHKanbHOrO anapary
MepeHEOrPYIHHX — AuXaleup) 4K  Mopdo-QyHKUIOHAABHOTO  Mapkepy
esomrouifinux  Ternenuiii Chalcidoidea. Ananiz  MoIeKyNAPHO-reHeTHYHHX
noaHsix nokasas, wo poaudd Eulophidae, Tetracampidae (30xkpemMa nimpoasza
Tetracampinae) Ta Trichogrammatidae npeacrasieHi okpeMHMHE, caMOCTIHHAMH
KAaAaMy, Lo NiATRepIRYE AONIABHICTE TX TPaAHUIHHEOIO PO3CAAY AK OKPEeMIX
CPYIL, TPHIOMY ZaHI KIZIHCTHYHOIO T8 HEKAZTUCTHYHOTC avanisy 3ae8ineoro
3biratoteca.  Tlokazano, mo  ponusn  Eulophidae,  Tetracampidae,
Trichogrammatidae ta Rotoitidae dopMyrTh MOHODINETHUHUI KOMIUIEKC
(Brevicalcarata), y npeIcTaBHMKIB AKOT0 INOpa NepefHiX Hir BKOpodeHa i He
3a0iAHA ¥ QOPMVBAHHI CTPHIINY, & QUHIICHHS BYCHKIE BiIOYRAETBCA 3aBAAKH
3aTHCKAHHIO BycHMKa MDK OasuTap3ycaMH nepeHsix Hir; BKOpOUeHHH
BaznrapzaneHii rpebinels y IUX rpyn 3adisHEN ¥ ORHCTHI MepeIHBOrPYIHHX
Zuxaneus. Bnepie AocnimkeHo CTPYKTYpY NepeaHbOIPYIHHX AHXATCLUb [3ALIB-
xanbuni. Po2BHHEHO Ta y3aranbHeHo ysBREHHA o0 Gionoril i3guis-esnodim,
OTPHUMAHO HOBI HaHi wogo mopgonoril npeiMariHanesHUX $as posBUTKY Ta
0COBIHBOCTEH TAPAZHTO-XA3IHHHX 3B’ A3KIB, 3aTIPONCHOBAHO CXeMy eBomouii
Tpodiarkx 38°A3KiB 13AUiB KoMmiekcy Brevicalcarata, Tlokasano wTyuHicTs
pomiiny Tetracampidae, a okpeMi BHKOIMHI TPYTH TeTpaKaMnii NepebeleHi do
poanny Rotoitidae. Boepiie onrcano 7 poais f3auis-enodin, cratyve Ta ckiaz
33 poaie neperiiHYTO, BCTAHOBJIEHO CHHOHIMIIO 7 pOAOBHX HA3B, NPOBEXEHO
TakcoHOMIYRI peBisii 11 poais.

Knwvosi  caoa:  Hymenoptera, Eulophidae,  Tetracampidae,
Trichogrammatidae, Roteoitidae, dizorefiis, cHcTeMaTHKa, TPYMIHT, CTpMIiA,
AMXaiblie, MOACKYIAPHI MapKePH, ANepHi NeHH, MiTOXOHIPIaNbHE TeHMU,
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I'ymesckuii A. B. Haesnunku cemeificte Eulophidae u Tetracampidae
(Hymenoptera: Chalcidoidea): mopo-OHonorHyecke ocobentocTs o
duaorennn. — Pykonncs.

JluccepTaums Ha coucKaHHE YHeHOR CTeNeHd MOKTOpa OHOMOTHYECKMX
Hayk no cneuxanbHoctH 03.00.24 - sutomonorns, MHCFHTYT 3COJOTHH UM,
W H. [Hmaneraysena HAH Ykpaunst. Kues, 2008,

Breperie ycraHosleR xapakrep (HIOreHETHUECKHX CBA3cH HAc3NHHKOB
cemeiicts  Eulophidae u  Tetracampidae wHa  ocHoBe  KOMGHHALMM
MOPQOAOTHISCKHX, MONEKYIAPHO-TEHETHYSCKHX H ITOMOMHYeCKUX JAHHBEX,
Npoeezen KOMILIEKCHBEHA CPaBHHTENBHO-MOP(ONOTHUECKHH aHamu3
HCCIENOBaHHBEX TPYAI, B TOM YHCAE BICPBbIS [IOKA33HA CIIOKHOCTL CEPOEHHA H
HHGPOPMATHBHOCTL OTICNBHBIX NMPH3HAKOB (Ga3HTap3aIbHOTO MpefHA MepelHny
HOF, 33aMBIKAIOLIECTO alnapaTa TepeiHerpyJHEX Amxanel) Kak mopdo-
GYHKUIHHAABHBIX MAPKEPOR IBOMIOUHOBHEIX Teunexuui Chalcidoidea. AHanu3
MONEKYIAPHO-TCHETHYECKMX JaHHHIX Mokasal, uro cemedlcrba Eulophidae,
Tetracampidae (B HaCTHOCTH noacemeiicteo  Tetracampinae) n
Trichogrammatidae NpeacTaBIeHbl OTASNLHEIMHE, CAMOCTOSTENLHLIMH KI1a0aMH,
YTO MOATBEPKAAET LENecoodpasHOCTh TPaAULHMOHHOTO HUX PACCMOTpPEeHHS Kak
OTACNBHBIX [PYTI, NMpHYEM AaHHBIE KNAAUCTHYECKOTO H HEKMAJHCTHYECKOTO
KOMIBIOTEPHOTO AHAIH30B MNPEHMYIIECTBeHHO COBMalaioT. [lokasaHo, 4TO
cemetictea Eulophidae, Tetracampidae, Trichogrammatidae u Rotoitidae
dopMupytoT MoHOohUIeTHYeCKIH koMruteke (Brevicalcarata), v npenctasurenet
KOTOPOI'G MOpa T[EPENHHX HOT YKOPOWSHA M He 3amefiicTBOBAHA B
GOpPMHPOBAHKH CTPHTUNA, 2 OYMCTKA YCHKOB OCYIHECTBAReTCS Oaroflaps
JUKUMAHUIO YCHKZ MeIy OGasHTapiycamu MepedHHX HOT; YKOpPOUEHHBIH
OasnTapsadbHeIl  rpebeHE ¥y  ITHX [PYON  3amelicTBOBAH B OUHCTKe
NEpEeAHErPY IHBIX Abixanell. Bneprble necneloBaHa CTPYKTYPa STUX AbIXANELN y
HAC3MHHKOB-XanelWil. PasBuThl # 0000mICHR OpelNcTaBAeHHd © OHONOTHR
HAS3NHMKOB-3BNOQH, MONYHEHB  HOBBIE  ZaHHLIE [0 MOPOOAOTHH
npeuMarHHansibix a3 pasBHTHA H OCODEHHOCTAM  Tapa3UTO-XO3IAWHHBIX
cpaseit. [lpednmokeHa cXeMa 3BOMIOUAE TpodHYECKHX CBA3EH HAC3OHHKOB
kommexca  Brevicalcarata.  [lokasaHa  HCKyccTBeHHOCTb — cemelicTBa
Tetracanipidae, a 0TAeNbHEIe HCKONASMBIe TPYEIIL] TETPAKAMAHA N€PEBEALHBI B
cemedicTBo Rotoitidae. Brepebie onucansi 7 pogoB Hae3ZHUKOB-3BI0(HA,
CTaryc M cocTaB 33 pOOOB NEPECMOTPEHBE, YCTAHOBNEHA CUHOHUMUA 7
Ha3BaHHWit ponoOE, APOBEJCHEl TAKCOHOMUYECKHE pepuznH 11 poIoB.

Knawuesme caoea:  Hymenoptera, Fulophidae, Tetracampidae,

Trichogrammatidae, Rotoitidae, dunorenns, cucTemarska, FpyMMUHT, CTPHTHI,
AbIXANbIE, MOJEKYAADHBIC MADKEPH, ATCPHBIE MCHbI, MHTOXCHAPHANEHBIE TeHBL
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Gumovsky A. V. Chalcidoid wasps of the families Eulophidae and
Tetracampidae (Hymenoptera: Chalcidoidea): morpho-biological features
and phylogeny. — Manuscript.

The thesis for a scientific degree of doctor of science in biology. The
speciality 03.00.24 - entomology. I.L.Shmathausen Institute of Zoology NAS of
Ukraine. Kyiv, 2008.

for the first time phylogenetic refationships of chalcidoid wasps of the
families Eulophidae and Tetracampidae are established based on a combination
of morphological, molecular and ethological data. The comparative
morphological analysis of studied groups is provided. The complexity of the
structure and phylogenetic value of some poorly known characters (e.g.
basitarsal comb of fore leg, the.valve-like closing device of prothoracic
spiracles), is shown. The analysis of molecular data demonstrated, that the
families Eulophidae, Tetracampidae (in particular the subfamily Tetrecampinae)
and Trichogrammatidae are represented by independent clades, that confirms
appropriateness of their traditional consideration as separate families, and data
of parsimony and maximum likelihood phylogenetic analyses are mainly
congruent. It is shown, that the families Eulophidae, Tetracampidae,
Trichogrammatidae and Rotoitidae cluster together as a monophyletic complex
(Brevicalcarata). The spur of fore leg {calcar) is short in the representatives of
this complex: it is not involved in formation of the strigil, and antennal cleaning
is done due to suppression of the antenna between basitarsi of fore legs. The
shortened basitarsal comb is involved in cleaning of protheracic spiracies in
these groups. The structure of prothoracic (mesothoracic) spiracles of chalcidoid
wasps is studied for the first time. These spiracles in chalcidoids are different
from those of most other Hymenoptera, particularly Aculeata, and have a
peculiar structure consisting of a base and a movable "lid". The structure is
named the spiracwlaritim In order to differentiate it from the spiracle itself,
which is the external opening of the trachea. The spiracutarium consists of a
basal ring (peritreme} and a “lid” (operculum). The spiracularia of most
Mymaridae are stalked, whereas they are short and robust in other chalcidoids. It
is reported, that exposed spiracularia are inherent to most Chalcidoidea, but in
some groups (Eurytomidae, most Torvmidae, some Pteromalidae and
Eulophidae} the spiracles are concealed behind the lateral panel of the pronotum.
The concealed mesothoracic spiracles in these groups also have spiracularia,
though they are somewhat flattened. In some aquatic parasitoids (e.g. the genus
Prestwichia, Trichogrammatidae), the mesothoracic spiracularia are exposed
and widened similarly to other representatives of the family, but they are
significantly squeezed. The structure of the pretarsus of chalcid wasps was
precisely examined with light and scanning electron microscopy for the first
time. Certain phylogenetic implications are proposed based solely on the
structure of pretarsus. A single apical seta situated distally from the
campaniform sensillae and proximal row of setae on the manubrium are
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regarded as putative synapomorphies of Chalcidoidea. A manubrium with a
distinet proximal row of three setae characterizes almoest all Eulophidae,
Aphetinidae and Signiphoridae (*eulophid linreage’) and Tetracampidae, whereas
a row of mwo setae characterizes Mymaridae. Rotoitidae and
Trichogrammatidae. Other studied families, which represent a ‘pteromalid
lineage®, are characterized mostly by five setae in a proximal row. Other
characters that may be phylogenetically informative are: 1)} shape of the
manubrium (spindie-like in Mymaridae, Roioitidae, Trichogrammatidae and the
‘eulophid lineage’, but mostly bottle-like in representatives of the ‘pteromalid
lineage’), and 2) pubescence of the proximal part of the planta (sparse, thick
setae in Rotoitidae, Trichogrammatidae and the ‘eulophid lineage’, but dense,
slender setae in representatives of the ‘pteromalid lineage’). The biology of
Eulophidae and Tetracampidae is reviewed, new data oa parasitoid-host
interactions and morphology of immature stages, are obtained. It is
demonstrated that eulophid larvae possess peculiar pattern of sensoria on
cranium and peculiar structures on caudal end: a half-circular crown of sharp
triangular tubercies, dark “caudal formation®™, non-sclerotized “*caudal bladder”,
palm-iike caudal palpi facilitating formation of silk cocoon, etc.). Hypothetic
scheme of host shifis and associations of chalcidoid wasps of the Brevicalcarata-
complex, is proposed. It is demonstrated that the family Tetracampidae is an
arteficial (polyphyletic) group. Some fossil groups classified hithertho as
tetracampids are moved to the family Rotoitidae. 7 genera of Eulophidae are
described for the first time, the status and structure of 33 genera is revised,
synonymy of 7 generic names is proposed. 11 genera are revised.

Key words: Hymenoptera, Eulophidae, Tetracampidae,
Trichogrammatidae, Rotoitidae, phylogeny, taxonomy, grooming, strigil,
spiracle, molecular markers, nuclear genes, mitochondrial genes.



