P POCCyy;
S "ot

& %
g %
;2 z
xr m
= =
= s
4 — =

RUSSIAN ACADEMY OF SCIENCES 2 £
Institute of Arid Zones SSC % &

POCCUNCKAA AKAAEMUA HAYK
NucturyTt apupubix 301 FOHIL

KaBrazcrmin
DHTOMOJTOCMYIECK ML
broyureTerks

CAUCASIAN ENTOMOLOGICAL BULLETIN

Tom 8. Bpim. 1
Vol. 8. No. 1

PocToB-Ha- AOHY
2012



KaBkasckuit sSHTOMOA. 610AAeTensb 8(1): 149-151

© CAUCASIAN ENTOMOLOGICAL BULL. 2012

Satyrium acaciae abdominalis (Gerhard, [1850]) (Lepidoptera:
Lycaenidae): cucreMaTuyeckoe moAo>KeHue Ha OCHOBe OMOAOTMY€eCKIX,
MOpP(}OAOTHYECKUX I MOAEKYASIPHO-T€HETUYEeCKUX MICCAEAOBAHMII

Satyrium acaciae abdominalis (Gerhard, [1850]) (Lepidoptera:
Lycaenidae): the systematic position on the basis of biological,
morphological and molecular genetic studies
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Pe3zrome. ViccaepoBaHMe MOAEKYASIPHO-T@HETUIECKIX
mapkepoB (COI u ITS2), mopdoaorun u 610A0rnIeCcKIx
O0COOEHHOCTEN CTAAMII Pa3BUTUSL CBUAETEABCTBYET O
TOM, YTO TakcOH abdominalis Gerhard, [1850] MoXHO
paccMaTpuBaTh TOABKO KaK IOABUA Satyrium acaciae
(Fabricius, 1787).

Abstract. The study of molecular genetic markers (COI
and ITS2), morphological characteristics and biological
features of developmental stages reveals that the taxon
abdominalis Gerhard, [1850] can be considered only as a
subspecies of Satyrium acaciae (Fabricius, 1787).

Takcou Thecla Abdominalis Gerhard, B., [1850]
omucadH o cbopam A. KunpepmaHHa U3 OKpPeCTHOCTEN
Elisabethpol (ubiHe [stHAXKaA, Asepbaripxan). TumoBon
marepuaa yrpadeH [Hesselbarth et al, 1995]. Aoaroe
BpeMsI TAKCOH CYUTAACS GOPMOI MAU TIOABUAOM Satyrium
acaciae (Fabricius, 1787) [Staudinger, 1901; fIxoHTOB, 1909;
1911; KopuryHos, 1972]. OaHako, mocae BbIXOAQ B CBET
kHuru «Die Tagfalter der Turkei”» [Hesselbarth et al., 1995],
aBTOPbI KOTOPOII NpuAaBaAu abdominalis BUAOBOJI CTATYC,
MX TOYKA 3pEHMsI HALAA TIPUBEPIKEHLIEB MPAKTUYECKU BO
Bcex mocAeayoumx mybaukaumsax [Tuzov et al., 2000;
MopryH, TuxoHos, 2009; Ara6a6sis, XanamupsiH, 2011].
TAaBHBIM oTAMYMEM abdominalis oT acaciae cauTaercs
HAAMYME YE€PHOTO ISTHA Ha UCIIOAE TIEPEAHUX KPBIABEB OT
AHAABHOTO yTAQ AO CEPEAMHBI BHELIIHETO Kpasi, OAHAKO Ipu
5TOM OTMEYAeTCs U BbICOKAsI CTENEHb ero M3MEHUYMBOCTU
[Hesselbarth et al, 1995]. B cBsi3u €O CHOpPHBIM
TAKCOHOMMYECKVM CTaTyCOM HaMy OblAa IPEANPUHATA
MOIBITKA YTOYHUTD CUCTEMATUIECKOE TOAOXKEHIE TAKCOHA
abdominalis Gerhard, B., [1850] Ha ocHOBe OMOAOIMYECKUX,
MOpbOAOTMYECKUX " MOAEKYASIPHO-T€HETHIEeCKUX
UCCAEAOBAHUIA.

BbiAu  MccAepOBaHbI 9K3eMIAsIpbl abdominalis u3
MeCTHOCTH, OAU3KOM K TunoBoi (Asepbaiasxkau, [lamxup,
OKDeCTHOCTM [SIHAKQ), B CPaBHEHMM C IOSKHOPYCCKMMU
nonyasuusimu S, acaciae m3 POCTOBCKOM obaactu u
CraBpOITIOABCKOTO Kpasi.

CpaBHUTEAbHBII aHAAN3 BHELTHUX MOPPOAOTMYECKIX

MMPUSHAKOB MMAaro TAaKCOHOB dacaciae wu abdominalis
CBUAETEABCTBYET O BBICOKOI cTernenn ux cxoacrna (Color
plate 14: puc. 1, 2). BOABLIMHCTBO He3HAYUTEABHbBIX
rabUTyaAbHBIX OTAMYMII, BKAIOYAs OTMEYEHHOE BbIlIe
YepHOe ISATHO Ha MCIIOAE NMEPEAHUX KPBIABEB, HAXOASATCS
B paMKax MHAMBMAYaAbHOJ M3MEHYMBOCTU. Psp Goaee
CTaOMABHBIX IPU3HAKOB, TAKMX KaK OOAee KOHTPACTHBIN
U SIDKUI PUCYHOK, OOA€€ AAVHHbIE «XBOCTMKM» Ha 3aAHUX
KPBIABSIX Y abdominalis, MOT'YT CBUAETEABCTBOBATb TOABKO
0 IIOABMAOBOM CTaTyCe 3TOI'0 TAaKCOHA.

Tenuraauu

AHaAu3 TreHUTAAUII caMLOB U caMOK S. acaciae
abdominalis u S. acaciae acaciae mokasaa UX MPaKTUYECKU
MMOAHYIO MAEHTMYHOCTb KaK II0 CTPOEHMIO, TaK U IO
pasmepawm (Color plate 14: puc. 3, 4).

Camupl TeHuTaAMM 000X TAKCOHOB MMEIOT B AOPCO-
BEHTPAABHOV MPOEKLMM OBAABHBI KOHTYP, MX oOOIjas
AAMHa 1.7—-1.8 MM. BaAbBbI cCBO6OAHDIE, HEOOABILE (OKOAO
0.9 MM), 110 AAMHE TTOYTU B ABa pa3a KOpoye 0O1elt AAMHBI
TeHUTAAU, CY>)KaIOTCS K BEPIIVHE M HECYT B allMKaAbHON
TPETU OYEHb AAMHHbIE IETUHKI. DAearyc AAMHHee o01ieit
AAVHBL reHutaamit (2.1-2.2 MM), pacliMpeH Ha CaMou
BepILNHe.

CaMKn. AHTPYM MMeeT BUA YAAVHEHHOV BODPOHKIU.
C AOpCaAbHON CTOPOHBI HeCeT AAVHHYIO U IIMPOKYIO
AOTIACTh.

Crapuu pasBuTus

[IpeumarvHaAbHble CcTapuu S. acaciae acaciae u S.
acaciae abdominalis TpakTUYeCK He UMEIOT PA3AUYUI U
npeacraBaenbl Ha Color plate 15: puc. 5-13.

Kopmosbie pactenns. ITo HaummM HabOAIOAEHUSM, B
PocTOBCKOIT 00AACTM KOPMOBBIM pacTeHueM S. acacide
acaciae siBasietcst Prunus spinosa L. - CauBa Koarouas
(Tépw). S. acaciae abdominalis B oxpectHOCTSIX Lllamxupa
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(Asepbariasxan) orkAapbpiBasustitia Ha Cerasusincana (Pall.)
Spach - Buunio cepyo. BriocaepcTBum 06a BraAa yCIeImHo
BOCIIUTBHIBAAMCh Ha TepHe. B KauecTBe 5KCIEpMMeEHTA
4acTb ryceHul] S. acaciae abdominalis BbIKapMAMBaAMCDH
Munpaaem HuskuM (Amygdalus nana L.).

Siio. CaMKM OTKAQABIBAIOT SILIA 11O OAHOMY VAU
HeOOABLIMMM TpyNIIaMy B IasyXxax BeTBeil KOPMOBOIO
pacrenns. QDopma siLa  AUMCKOOOpasHas, BBITYKAAsL.
fl4eliku Ha IMOBEPXHOCTH siilja O4eHb MeAKue. fiilio B
TOM VAU VMHON CTENEeHU NMPUKPBITO YePHBIMY YellyiKaMu
C KOHUA OpiomKka caMku. filja 3UMYIOT C NOAHOCTBIO
chOpMMUPOBAHHBIMM I'YCEHULIAMMU.

I'ycenmma. AAMHa TyceHMIIbI TepBOrO BO3pacTa
cocTaBAsIeT OKOAO 1.2 MMm. LIBeT KpacHOBaTO-KOPUYHEBBIAL.
BAOAb CHOMHBI M Hap HOraMu HeCeT AAMHHbIe OeAble
meTUHKY. [oAoBa OypoBaTo-uepHasi, 6aecTsmast. ['yceHnibt
MUTAIOTCS B HAYAAE allpeAsi IIOYKAMU U PaCITyCKAIOIIMUCS
AVICTBAMU KOPMOBOTO PaCTEeHNA.

ITepepHMe U 3apHME YAEHUKM T€AQ T'YCEHUL] BTOPOTO
BO3pacTa MMEKT KpAaCHOBaThII WMAM KpPacHO-OypbIit
L[BET, CpeAHME YAEHUKU CBETAble — >KEATOBATble MAU
3eAeHOBaTble. PYICYHOK COCTOUT 13 CBETABIX IPOAOABHBIX
[IOAOC 1 HAMEYAIOLIMXCS TIOIIePEYHbIX KOCHIX LITPUXOB IO
6okam. Ha crune 1 mo 60KaM pacrioAOXKeHbI IETUHKU U
MHOTOYMCA€EHHbIE YepHble TOUKM. [oAOBa YepHast.

OCHOBHOJI 1L|BET TeAa TYCEHWUL] TPEThEro BO3pacTa
MPENMYILeCTBEHHO 3€A€HbII1, OAHAKO 3a4aCTYIO IIepeAHNE U
3aAHME YAEHVKY IMEIOT TEMHO-KPaCHbI€ LIBET AU PO30BBII
OTTEHOK. BAOAB CIMHBI DAaCIIOAOXKEHBI TPU CBETAbIE
IIOAOCHI, 13 KOTODBIX CPeAHsisT cAaboKoHTpacTHas. Hap
HOTaMU PaCIlOAOXKEHA CBETAASI AMHUSA. MeXAY CIIMHHBIMU
M OOKOBBIMU DSAEMEHTAMM pUCYHKA PAaCIIOAOKEHBI
pacHABIBYATBIE PSABI YEPEAYIOLIMXCSA 0OAee CBETABIX U
TEMHBIX KOCBIX IITPUXOB.

[yceHMupl CTapuiero YeTBEPTOro BO3pacTa B
OOABIIVMHCTBE CAy4aeB 3€A€Hble, MU3DEAKA KpaCHbIE.
BAOADB CIIMHBI ABE IIMPOKO PACCTaBAEHHbIE KOHTPACTHbIE
GeAecble TTOAOCDHI, MEKAY KOTOPBIM PAaCIOAOXKE€HA TPETbs
pacmaApiBYaTasi 1oaoca. Hap Horamm pacroAo>keHa
KOHTpacTHasi 0eAass MAM >KEATOBATash IOAOCA, BbIIIe
KOTOPOJ 0OeAOBaTble ABIXaAbLid. MEXAY ABIXAAbLIAMU U
CIIMHHBIM DUCYHKOM DPaCIIOAOXKEHBI C KaXXAOI CTOPOHBI
[0 ABa PSIAQ CBETABIX KOHTPACTHBIX KOCBIX IITPUXOB.
ToaroBa uepHas. [ycenuiia moKpbiTa O4YeHb KOPOTKMMU
CBETABIMM BOAOCKaMU. Ilepes OKYKAMBAHMEM I'yCEHMLIbI
YKOPauMBAIOTCs, 3a4acTyl IpuoOpeTass KPAcCHBI HAU
Oypblil LjBeT

Kykoaka. B AabOpaTOpHBIX YCAOBMSX TI'yCEHULIBI
OKYKAMBAAMCH Ha CTEHKE VAU CETKE CaAKa, Ha AMCTBSIX AU
BeToYKax. KyKoAKaBbIITyKAas, HOKPHITa MHOT OYMICAEHHBIMU
AOBOABHO AAMHHBIMU OEABIMYU BOAOCKaMU, MMeeT Oypblit
(HOHOBBIIBET C MHOI'OYMCAEHHBIMY, YaCTO CAMBAIOIVIMIUCS
YepHBIMM MATHAMM. 3peAas KYKOAKA YepHasl.

MoAeKyAsIpHO-TeHeTU4eCKue

UCCACAOBAHUA
Hamnu Ob1AM IIPOBEAEHBI UCCAEAOBAHMS
MUTOXOHAPMAABHOTO  TE€HeTMYeCKOro  Mapkepa  —
yyacTKa TeHa, KOAMDYIOLIEro TIIepBYI0 CyObeArHMIly

putoxpomokcupasel (COI),aTaxoke IAepHasS HYKAEOTUAHAS
[IOCAEAOBATEABPHOCTH — internal transcribed spacer 2 (ITS2)
[0 MeTOoAAM, OIMCaHHbIM paHee [Wiemers et al., 2010].

VccaepoBaHMIO TIOABEPraAuCh 3K3eMIIAAPHL S. dcaciae
acaciae u S. acaciae abdominalis B CpaBHEHUU C APYTUMU
npeacTaBuTeAsiMu poaa Satyrium: S. ilicis (Esper, 1779),
S. pruni (Linnaeus, 1758), S. spini (Denis & Schiffermuller,
1775) u S. w-album (Knoch 1782).

Marepuaa: S. acaciae acaciae: &, PocroBckast 00A., PoauoHoBo-
Hecseraiickuit p-H, 1 xm IO ct. BoabimekpenuHckas, ex pupa 28.05.2011,
B. Crpapomckuit — myseitHbiit Homep ILL:123, accession NeNe GenBank
JX112886 (COI), JX122754 (ITS2).

S. acaciae abdominalis: 33, Asep6aiipxan, lllaMKup, OKpecTHOCTH
Tanaxa, 900 m, 27.06.2011, B. TuxoHoB - MyseliHbie HoMepa ILL:127,
ILL:130, ILL:131, accession NeNe GenBank JX112883, JX112884, ]X112885
(COI), JX122758, JX122760, JX122761 (ITS2).

S. ilicis: &, Boarorpaackast 06a., Kaaau-na-Aony, 05.06.2007, T.
KysHnenos — myseitHbit Homep ILL:128, accession NeNe GenBank JX112887
(COI), JX122759 (ITS2).

S. pruni: &, PocroBckas 06A., PoamoHoBo-HecBeraiickuii p-H 1
kM IO cr. BoabmrexpenHckas, 04.06.2011, b. CTpapOMCKMil — My3eifHbIi
Homep ILL:124, accession NeNe GenBank JX112880 (COI), JX122755 (ITS2).

S. spini: &, PocroBckas 06a., MarBeeBo-Kyprauckmit p-H, p.
Acunosckas, 18.06.2011, B. Crpapomckuit — MyseitHblii HoMmep ILL:126,
accession NeNe GenBank JX112881 (COI), JX122757 (ITS2).

S. w-album: &, PoctoBckas 06A., bBeAoKaAUTBeHCKMit p-H,
CepBuanHckuii xapbep, 18.06.2004, b. CTpapOMCKMil — My3eifHbI/I HOMep
ILL:125, accession NeNe GenBank JX112882 (COI), JX122756 (ITS2).

Anaaus MePBUYHBIX HYKAEOTUAHBIX
TTOCAEAOBATEABHOCTEl TPOBOAUMAM C MCIIOAb30BaHUEM
nporpamMMbl BioEdit Sequence Alignment Editor Bepcun
7.0.5.3 [Hall, 1999]. OTAnuns nepBUYHBIX HYKAEOTUAHBIX
ITOCAEAOBATEABHOCTEIl  OIPEAEASIANCh  KOAUYECTBEHHO
C JCIOAb30BAaHMEM KOAUYECTBEHHBIX AATOPUTMOB II0
mapamerpuydeckoit MmopeAn Kimura-2 [Kimura, 1980] u
rpadguyecKy MpeACTaBASIAUCD B Bupe ME-KAaAOrpaMMbl.

B xayecTBe BHeIUHEN TPYNIbl I[PU IOCTPOEHUU
(brAOTEeHETUYECKXMOAEAENIICIIOAB30BAAMHYKAEOTYAHDIE
nocaepoBareabHocTy COI u ITS2 axsemnasipa Callophrys
rubi (Linnaeus, 1758) ¢ myseitipiM Homepom ILLOS8O,
pesepBupoBanHbix B GenBank mop Homepamu JF810413
(COI), JF813097 (ITS2).

Pesyabratsl MOAEKYASIPHO-T€HETUIECKIX
JMICCAEAOBAHMII TIPEACTAaBA€HBl Ha pUCYyHKe 14 u
CBUAETEABCTBYIOT O TOM, 4TO S. dacaciae acaciae n S.
acaciae abdominalis 00pasyloT OTA€AbHbBIE O0lMe BETBU
Ha COI- u ITS2-kxaaporpaMmax, CaMOCTOSITEAbHbIE OT
ADYTMX M3y4YeHHBIX TIpEACTaBUTeAel popa Satyrium.

Vccaep0BaHME MOAEKYASIDHBIX —MapKepOB  IIOKa3aAo,
4YTO BHYTPUITOMYASILIMOHHAS BapuabeAbHOCTb S
acaciae abdominalis cocraBasier okoao 0.2% 1o

mutoxoHApuasbHoMy COI-reny u 60aee 0.5 % 110 siAepHOI
HYKAEOTHMAHON TocAepoBaTeabHOCTH ITS2. Pasanmums
MeXAy S. acaciae acaciae u S. acaciae abdominalis o
COI-mapkepy BbIsiBAeHBI B peaeaax 0.7-0.8 %, a mo ITS2-
mapkepy — 0.8-1.1 %. Taxoi1 HU3KMIT ypOBEHb MOAEKYASPHO-
TeHEeTUYECKMX PA3AUYMI  MEXAY ABYMS TaKCOHaMIU,
0COOEHHO  IpM  HAAMYMM  BHYTPUIIOIYASILIMOHHOM
BapuabeAbHOCTU, MOKET CBUAETEABCTBOBATb AUIIb O
MMOABMAOBOM cTaTyce S. acaciae abdominalis.

Takum 06pasoM, NpUHMMAsi BO BHUMaHME HU3KMUIL
YPOBEHb MOAEKYASIPHO-TEHETUYECKUX PASAUYUIT MEXKAY
ABYMsI TAKCOHaMM, 6AM3KOe CXOACTBO OMOAOTMM pasBUTHS
U UAEHTUYHOCTb CTPOEHUsI TEeHUTAABHOIO aIlapara,
HEOOXOAMMO IIpM3HATbh, YTO TaKCOH abdominalis He
CAEAYeT pacCMaTpyBaTh B KayeCTBE CAMOCTOSITEABHOIO
BUAQ, YTO AEAAAOCH B LIEAOM DsIA€ PabOT IOCAEAHErO
Bpemenu [Hesselbarth et al., 1995; Tuzov et al., 2000;



Satyrium acaciae abdominalis (Gerhard, [1850]): cucTemariaeckoe HOAOKeHEe Color plate 14.
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Puc. 1-4. Satyrium acaciae, UMaro u reHUTaAUN.

1, 3 = S. acaciae acaciae; 2, 4 — S. acaciae abdominalis; 1, 2 — umaro; 3, 4 — rennTaAuy; a — camel; b — camka.
Fig. 1-4. Satyrium acaciae, imago and genitals.

1,3 - S. acaciae acaciae; 2, 4 — S. acaciae abdominalis; 1, 2 — imago; 3, 4 — genitals; a — male; b — female.



Color plate 15. Satyrium acaciae abdominalis (Gerhard, [1850]): cucremaridyeckoe oAoKeHe

Puc. 5-13. Satyrium acaciae, craauy pasBUTHSA.

5 — aitiio; 6 — rycenuua L1; 7-8 — rycenmua L2; 9 — rycenuua L3; 10 — rycennuia L4; 11 — okykanBanue; 12 — Kykoaka; 13 — umaro; a — S. acaciae
acaciae; b — S. acaciae abdominalis.

Fig. 5-13. Satyrium acaciae, developmental stages.

5 — ovum; 6 — caterpillar L1; 7-8 — caterpillar L2; 9 — caterpillar L3; 10 — caterpillar L4; 11 — okykauBatue; 12 — pupation; 13 — imago; a — S. acaciae
acaciae; b — S. acaciae abdominalis.
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Ccol

Satyrium acaciae abdominalis ILL:130 ———

ITS2

99— Satyrium acaciae abdominalis ILL:131 —— 4,0

Satyrium acaciae abdominalis ILL:127 ———

Satyrium acaciae acaciae ILL:123

Satyrium w-album ILL:125
Satyrium ilicis ILL:128
Satyrium pruni ILL:124
Callophrys rubi ILLO8O

74

Satyrium spini 1LL:126 e 83

Puc. 14. Satyrium: ME-KAapOTpaMMbl, TIOCTPOEHHbIE C JMICIOAb30BaHMEM METOAQ MMHMMAABHO 3BOAIOLMM MDY aHAAU3E PA3AMYMIT HYKACOTUMAHBIX

nocaepoBaTeabHocTeit AHK renernyeckux aokycos COI u ITS2.

Fig. 14. Satyrium: ME-cladograms based on the Minimum Evolution method of analysis of distances for COI and ITS2 DNA sequences.

Moprys, Tuxonos, 2009; ArababsH, Xanamupsiz, 2011 u
Ap-]. TloAyueHHble HAMM AQHHbBIE SIBHO CBMAETEABCTBYIOT
0 TOM, 4TO abdominalis caeAyeT CIMTATh AUILID IIOABUAOM
Satyrium acaciae, 4to, BIpo4yeM, ObBIAO OTMEYEHO U B
6oree paHHUX paborax Apyrux aBTOpoB [Staudinger,
1901; SxownroB, 1909; 1911; Kopuwyhnos, 1972]. Yro
Kacaercsl TOIYASILMIL, UMeHYeMbIX «S. abdominalis», HO
IPOXXMBAOIUX Ha OoAee 10>KHBIX Tepputopusix (Typuus,
Vpan), yem tunosas (IsHAXKa, A3epOaiipkaH), TO COrAACHO
AQHHBIM, [TpUBeAeHHbIM B pecypce BOLD Systems (http:/
www.boldsystems.org), a1 0co6u UMEIT HYKAEOTHAHbIE
MOCAEAOBATEABHOCTU COl-rena, 3HAYUTEABHO
OTAMYAIOLIMECS OT SK3EMIIASIPOB U3 TUIIOBOI MECTHOCTMU
U, TO-BUAMMOMY, HE MOIYT OBITb OTHECEHBI K TaKCOHY
abdominalis.
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