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Pesiome

MenonocHbIe muensl pojga ApiS mpuHaiexkar kK ceMmeiictBy Apidae u cymepcemeiictey Apoidea B otpsize
HacekoMbix Hymenoptera. KommaectBo BHmoB ApIS M METOIBI MX HUACHTH(UKAIS BCETrIa ObLTH TPEIMETOM
CIIOPOB, I KOJIMYECTBO U3MEHSUIOCH Y Pa3HbIX aBTOPOB OT 6 10 24. B To Bpems kak Apis mellifera nacensier
Zamamayro Aswuio, Appuky u EBpomy, apeanbl Bcex IPYTHX BHIOB, BKIrouas ApIS Cerana, orpaHHdeHbl
Asueii. A. mellifera u A. cerana - aBa Bua, IIUPOKO KCIONB3YEMBIC B CEIBCKOM XO3SHCTBE JUISI OTBUICHHS,
TPOM3BOICTBA MeJIa U IPYTHX POoayKToB. OHM 06IaIAI0T IMMPOKAM apeaioM M HACEISFOT MECTa C KIIMMaTOM
OT pe3KO0 KOHTHHEHTAJIBLHOTO 0 TPONHMYECKOTO. BHYTpHMBHIOBas TaKCOHOMHs Ijiss OOOMX BHIOB HE
3aBepIlieHa U MPOTHBOpeUnBa. B 3TOM 0630pe mpoaHaTN3UPOBaHbI Bee AOCTYITHBIE nccnenoBanus A. mellifera
u A. cerana ¢ IeNnbi0 YIOpSAOYNTh COBPEMEHHYIO TAKCOHOMHUIO MEIOHOCHBIX Mued. MBI TIepecMOTPEIH
BHYTPHBHIOBYIO TAaKCOHOMHUIO €BPOIMECHCKUX M a3MATCKUX IMYENT M MOKa3alk CyIlecTBOBaHHUE 27 MOIBUIOB
wia A. mellifera m 7 nmogeumos mna A. cerana. OmHako STH NaHHBIE HE SABISIIOTCS OKOHYATEIbHBIMH,
MOCKOJIbKY HekoTopble noasuasl A. mellifera u A. cerana ocrarotcst elie HerucclieIOBAHHBIMU.
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Resume

Honey bees of the genus Apis belong to the family Apidae and the superfamily Apoidea in the order of
insects Hymenoptera. The number of Apis species and their identification methods are discussed.
According to different authors, the number of species of the genus varied from 6 to 24. While Apis
mellifera inhabits West Asia, Africa and Europe, the ranges of all other species, including Apis cerana, are
limited to Asia. A. mellifera and A. cerana are two species widely used in agriculture for the pollination,
the production of honey and other products. They have adapted to wide climatic conditions. Intraspecific
taxonomy for both species is incomplete and contradictory. In this review, all available studies of A.
mellifera and A. cerana are analyzed to ordering the modern taxonomy of honey bees. We found that there
are 27 subspecies for A. mellifera and 7 subspecies for A. cerana. However, these data are not ultimate,
since some subspecies of A. mellifera and A. cerana remain unexplored.
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Beenenne

[lepernoH9IaTOKPBUTEIE - GOIBIIOI OTPST HACEKOMBIX,
COCTOSIIIMI M3 T4ell, MUIMIBLIMKOB, MypaBbeB H oc. B
HacTosmee BpeMs omucaHo okojo 150 000 >kuBBIX U
okosmo 2000 BbIMEpIIMX BHAOB NEPENOHYATOKPBLIBIX
[Mayhew 2007, Janke et al. 2013, Aguiar et al. 2013].

MenoHOCHBIE TTYEINEI - COIMATbHBIC HACCKOMBIE,
POACTBCHHBIC MYpaBbsAM U OCaM U HU3BECTHLIC cBOEH
POJBIO B OIBUICHHH PACTCHWHA W MPOM3BOJCTBE BOCKA U
Mena. [ldyensl SBIAIOTCS MOHO(DHICTHYCCKON JIMHUCH
BHYTpHU cymepcemMeiictBa Apoidea u B Hacrosiiiee Bpemst
pacuenuBatotcst kak kinaga Anthophila [Michener, 2000;
Danforth et al., 2006]. Onu pacnpocTpaHeHsl Ha BCEX
KOHTHHEHTaX, KpoM€ AHTapKTHIBI, B COOTBETCTBHU C
apeajaMd  I[BETKOBBIX OHTOMO(MWIBHBIX  PACTEHHIA.
Hexotoprle Buapl, BKIOYas IIMeENeH, Oe3KATBHBIX U
MEZIOHOCHBIX IT4eJI, SIBJIIFOTCS COLMAIBHBIMH W JKHUBYT
OOJIBIIMMY KOJIOHMSIMU. T4eIThl TIPHCIOCOOMITUCH K TTMTAHHIO
NBUIBIION M HEKTapoM B KayecTBE HMCTOYHMKA SHEPrHU U
Oenka. Bosbias yacTe HekTapa M IbUIBLBI HCIIONB3YETCS B
KAueCTBE TIUIIH TS JIAIHHOK.

[TuenoBoACTBO  CyIIECTBYeT Ha HPOTSDKEHUU
TeICSTYeneTHii co BpemeH [peBHero Ermmrta. Ombiienne
KyJIbTYp MEJOHOCHOH ITuenoii emé Oosiee BaXKHO, 4eM eé
MPOAYKTHI KaK ¢ KOMMEPUYECKOM, TaK U C 3KOJIOTHYECKOMH
TOYKM 3pEHUs. YMEHBIICHWE KOJHMYEeCTBA  JIUKHX
MCIOHOCHBIX IMYEJ MPHUBCJIO K YBCIUYCHUIO CTOUMOCTHU

OIIbIJICHUA ITaCCYHBIMU ITYCIIaMHU.

Bonpmoit nmpobieMolt B M3y4eHUH MEIOHOCHBIX
muest  ABisieTcsl WX (MIOTEHETHMKa W OBOJIOLHS.
KiroueBo#i Bompoc KpoeTcst B U3YYEHUU JBOJIOIUOHHBIX
B3aMMOOTHOIICHUH MIMelel, 0e3’KabHbIX, OPXUAHBIX U

MEJOHOCHBIX  MueJd. OJTOT BOMNPOC  H3Yydalcsi C
WCMOJIb30BAHUEM TPEX METOJIOB, OCHOBAHHBIX Ha
HU3MEPEHUH MOPGOMETPUICCKUX rokasareJew,

mommopusme mutoxouapuansHoi JIHK (MtIHK) u
saepuorn  JJHK (s/JHK). OtcyrcTBue KOHCeHCyca B
TAKCOHOMHHM TIOKa3bIBAET CIIOKHOCTh U HEOOXOAMMOCTH
JOTIOJTHUTENBHBIX NCCIIEJOBAHNH.

Enunbiit pox ApiS MEIOHOCHBIX IMUENl BXOIHT B
cemeiictBo Apidae. Bce BHIOBI MEIOHOCHBIX ITYeN poja
ApiS oOYeHb TOXOXH TIO TOBEACHHIO, COIMATBHON
6nonornu, MOPGOIOTHH, APXUTEKTYPE THE3] M MUTAHHIO.
Apis mellifera - oguu u3 Hambonee XOPOILIO U3YYCHHBIX
BUIOB MEJOHOCHBIX IT4EJNl, XOTS MHOTHE BOIPOCHI €ro
OMoJIOTHH, TaKCOHOMHM W 3BOJIIOIMU OCTaloTcs 0e3
otBeta. Tem He MeHee, HECMOTpPS Ha OOJIBIIOE CXOJCTBO
MEXIy BHJAMH MEIOHOCHBIX IT4eJN, HAaOIIONAF0TCs
OoutbIIMe pa3Iuyuus B IOBEJACHUN M SKOJIOTHH.

Bumer  memoHocHRIX  mden  poma  Apis
CTPYIIIUPOBAHBI B TPH JIMHHUH: KapJIUKOBbIC MYenbl ApIS
andreniformis u Apis florea, ruranTckue el U3 rPYIIbL
Apis dorsata u m4enmbl cO 3aKpbITHIMH THe3aMu  ApIS
koschevnikovi, Apis cerana u A. mellifera. Kaxmpiii u3 stux
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BUJIOB BCTPEYAETCA B IMPOKOM JHAMA30HE KIMMATHUECKHX
ycrnoBuid W MecT oOurtanus. Kaknmas w3 Tpex IJMHHUNA
BKJTIOYaE€T MHOXECTBO OSKOJIOTHYECKH M MOPQOJIOTHIECKN
T PEepeHIMPOBAHHBIX — AJUIONATPUYECKUX TOJBUIOB U

CHMIIaTPUYECKUX  BHAOB.  HekoTopele  momymsimu,
HalpuMep, Ha OCTpoBaXx apxumenarax Mamnaiisuy,
OmwmrmuH, Wamonesmn u SnoHmm  reorpadudecKku

W30JINPOBAHEL.

Cucrematuka u HOMCHKJIaTypa MECIOHOCHBIX
maelt poaa Apis moBosbHO cioxHBL. Maa [1953] pasnnuan
24 Buga MENOHOCHBIX muenl U Tpu poja. Hexotopsie
yYeHbIe CKIIOHHBI HTHOPHPOBATh Kiaccudukanuio Maa u
nenst muen Ha udetebipe Buma: A. mellifera - 3amammas
CKPBITHO THE3AAIIAACAH myeda, A. cerana - BocTOYHas
CKpPBITHO THe3smmasics nuena; A. dorsata - ruranTtckas
muena; A. florea - kapnukoBas muena.

Sakai ¢ coaBr. [1986] ¢  momoIIBO
KJIaJJUCTHYECKOTO aHaJIM3a BBISBHIM 23 BUJA M MOJBUA
MEIOHOCHBIX IT4ell. VX KIaAuCTHIeCKuii U (PeHeTHIeCKUN
aHaJM3  OCHOBaH HA  aHajiM3e  IIOBEJICHYECKHX,
OMOXUMHUYECKMX H  MOP(DOIOTHUECKUX  IMPHU3HAKOB.
OpHako WX JaHHBIE TPYAHO OLEHHUTH, IOCKOJIBKY OHH
HEIOCTATOYHO OOBSICHUIIN HCIIOJIb3yEMbIE METO/IBL.

JanpHelmee u3ydeHne a3MaTCKUX MYell TO3BONISIET
BHOBb OTKpHITh JaBa Buaa Maa A. koschevnikovi (A.
vechti) [Koeniger et al., 1988; Tingek et al., 1988] and A.
andreniformis [Wu, Kuang, 1987; Otis, 1991]. Jpyrue
Bumsl Apis nuluensis [Tingek et al, 1996] u Apis
nigrocincta [Hadisoesilo, Otis, 1996] 6butn 0GHAPYKEHEI
Ha bBopreo u CynaBecu, COOTBETCTBEHHO, HO UX
JIMAarHOCTUYECKHE TIPU3HAKH €€ TOYHO HE ONPEEIICHBI.

Tpu Buaa poaa Apis B Asuu: A. florea F. A. dorsata
F. and A. cerana F. cummaTtpugHs! Ha GOJIBIIEH YacTH UX
apeanoB. Epponeiickas muemna A. mellifera ssasercs
9K30THUYHOM ans  AsuM, M €€ apean  sABISETCS
AIUIONATPUYHBIM Ha IMPOTSHKEHUHM OOJIBIIEH ero YacTH.
Ruttner [1987] mpoananu3upoBanm reorpaduueckoe
pacmpenenenne A. Cerana, KOTOpPBI BCTPEYAECTCs] OYCHB
LIIMPOKO B BOCTOYHOW M IOKHOM A3suM, ero apeai
npocTupaeTcsi oT SImoHWHM Ha BOCTOKE N0 AdraHuCTaHa
Ha 3amaze ¥ OT SIBBI Ha tore 10 Yccypu K cCeBepy.
A. cerana BcTpedaeTcss HE TOJBKO B CyOTPONMYECKHUX H
TPONMYECKUX pETHOHaX A3WM, HO M B XOJOJHOM
KJIMMaTe, TakoM Kak ceBepHbld Kuraii, Cubupb, u Ha
Gossimx BbIcoTax Top B IleHTpansHoit Asum (Koeniger
et al, 1976b). Michener [1974] mnoxkasan mmpoKoe
pactpoctpanenne A. cerana B IOro-Boctounoit Asum,
npoctupatomeecs ot Hlpu-Jlanku 10 octpoBoB Manyky.
Peng ¢ coasr. [1989] m Otis [1991] coobmmmm o
pactpoctpaHeHnu mnoxsuiaa A. cerana B Kurtae m
paccMmoTpenu pacrnpocrtpanenue B Kurae muen A. indica.
Takum obpasom, muenst A. mellifera L. 6sum
pacnpoctpaHensl 1o Bceil EBpone, Adpuke n A. cerana
F. mo Bcelt Asmm, u OBIIM pa3fe’cHbBl Ha MHOXECTBO
MOJIBUJIOB, a B HAcTOsIIEE BpPeMsl PAaCIpPOCTPaHEHbI Ha

BC€X KOHTHUHCHTaAX,
[Ruttner, 1988].

B HACTOAIICEC BpPEMSA OOJIBIITHHCTBOM YYCHBIX
npusHan 31 noxsua A. mellifera [Ruttner, 1988; Engel,
1999; Sheppard, Meixner, 2003; Chen et al., 2016]. Otu

3a HCKIHYCHUEM AHTapKTI/IHLI

MOABHUJBl B TEUEHHE THICAYEIECTUN KOJOHU3UPOBAIU
oOmHpHEII pEruoH, XapaKTepU3yIOLINICS
pasHooOpasueM KIIMMaTa u PacTUTENBHOCTH,

NOJpa3/ieNisisiCh Ha COBPEMEHHBIC MOJBH/IbI, KOTOPBIX
paHee HWIOCHTUGUIHMPOBATH HAa MOP(HOIOTHIECKOH U
MOBE/ICHUECKO OCHOBE, a CErOJIHSI C IOMOLIBIO METOJIOB
MonekysipHoit O6uonormu [De La Rua et al., 2005;
llyasov et al., 2011; Meixner et al., 2013]. Ilocne
pa3pa60TKI/1 MHOTOMEPHBIX CTATUCTUYCCKUX METOI0OB
Daly u Balling [1978] u Ruttner ¢ coasr. [1978], ouu
ObuTM  mcrosb3oBaHel  Ruttner [1988] ans u3yuenus
MEINOHOCHBIX  m4en  poxa  Apis.  CoBpeMeHHbIC
MHOTOMEpHBIE METOJIbl KJacCH(UKAUK MEIOHOCHBIX
myen, W3HavaabHO paspabortansl DuPraw [1965] u
mouunuposansl Ruttner [1988] u Daly [1992]. Ruttner
[1987] unenTuduuuposBan deThipe moasuma A. cerana:
Apis cerana indica, Apis cerana japonica, Apis cerana
cerana, u Apis cerana himalaya - ma ocHoBe MeToma
TJIABHBIX KOMIIOHEHT, KJIACTEPHOTO U JUCKPUMHHAHTHOTO
aHanu3a. B mocnemHee BpeMmsi  IIpeINIPUHHMAIOTCS
JanbHEHIne MOMBITKE pa3inunth noasuasl A. mellifera
u A. cerana c rmoMouIbl0 MHOTOMEPHBIX CTaTUCTUYECKHX
merogoB [Verma et al., 1994; Hepburn et al., 2001;
Kandemir et al., 2005; Radloff et al., 2005a; Takahashi et
al., 2007; Tan et al., 2008; Ozkan Koca et al., 2009;

Abrol, 2013].
Ruttner ¢ coast. [1978], ocHOBbIBasCch Ha
MHOTOBAPHAHTHOM  QHAM3€,  MPEANOJIOKHI,  9YTO

Bmmxanit BocTtok u ceBepo-BocTouHass Adpuka MOryT
OBITh IICHTPOM IPOMCXOXKICHHS TOIABUIOB MEIOHOCHOM
muensl A. mellifera. Onu npeamonoXuimy, YTo BHIBI
pacxomsiTcs 1O TPEM  OIBOJIONMOHHBIM  BETBSM:
ceBepoapuKaHCKasg W 3alaJHOEBpPOTECHCKas BeTBb M,
ceBepHO-cpean3eMHoMopckass BetBb C W 10XKHO-
HeHTpambHoapuKaHckas BeTBb A. DTa KiaccuHKaIus
mo3kKe ObUTa yiydlmieHa J00aBIICHHEM YETBEPTOM
SBOJIIOIMOHHONW BeTBM O, BKIIOYAKOIICH IOJABUIBI
Cpemnero u bmmwknero Bocroka [Ruttner, 1988].
Bapuanuu MUTOXOHJIPHATILHOM JHK ObLTH
HCIOJIL30BAHBI IS TOKA3aTENECTBA HATMYMS TPEX JIMHIHA
A, M u C B IOro-Bocrounoit Eppore, 3amagHoit Epone
u Adpuxe [Smith, Brown, 1988; Cornuet, Garnery, 1991]
U TI0 MUTOXOHAPHAIFHOMY HoTuUMOpdu3mMy Ha bakHem
Bocroke cymecTtBoBanue derBeptoil JuHHUHM O OBLIO
nokasano [Arias, Sheppard, 1996; Palmer et al., 2000].
AHanoru4Hass CTPYKTypa JIMHUH [OJBHUIOB
MEIOHOCHBIX TYeN Takke ObUla TONy4eHa 110
pe3yabTaTaM MHKpOCATeIUIMTHOrO aHanu3a [Estoup et al.,
1995]. OcHoBHOe pasnauune, oOecreunBacMOe STHMH
MOJICKYJSIPHBIMH MapKepaMH, 3aKII0Yalioch B SBHOM
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FEHETHUYECKON NyTaHWIe MEXIy BeTBIMH M u A Ha
ubepuiickoM mojayoctpoBe [Smith, 1991a; Franck et al.,
1998]. U3meHeHUs: B MUTOXOHJPUATBHBIX TE€HOMAax WU
MOP(OJIOTHUECKUX TapaMeTpax MOTYT MpPEJOCTaBUTh
nHPOpPMAIMI0O O PAa3TUYHBIX MacmTabaXx BpEeMEHH.
Hexonupyromue obnactu MtIHK ObICcTpPO
SBOJIIOLIMOHUPYIOT, HO OHM HE 3aBUCST HANPSIMYI0 OT
ecrecTBeHHOro otbopa. HaobGopot, Mopdosorinueckue
MPU3HAKK MOTYT 3aBHUCETh OT CEJICKTHBHOTO aBJICHHS,
CO3/IaBa€MOr0  YCIOBUSIMH  OKpYXaromied  cpejbl
[Hepburn, Radloff, 1997]. MtJHK mnepenmaercs wu3
MOKOJICHHST B TOKOJIGHHE 10 MAaTePUHCKOW JIMHHUA
Guaroaps MATCpUHCKOMY  HACIICJIOBAaHUIO 6e3
PEKOMOMHALINN HEMOBPEKACHHBIMH, €CJIM HE MPHUHUMATh
BO BHHMHHE CIlydailHble MyTalu. TakuM o00pa3oMm,
nmanapie  MTJHK mpemocraBisiror  uHQOpMAIMIO O
ouoreorpaguvecKix 3aKOHOMEPHOCTSX, OOYCIOBICHHBIX
TEHETHYECKUM JApeid(OM, MUTpAlMsIMH W MYTalHUsIMH,
Toraa Kak MOPGOJOrHs MOJBEPKEHA ECTECTBEHHOMY
oTOOpYy.

Tammotuner  mMTJIHK  oOKazammce  1mosie3HbIM
HHCTPYMEHTOM JJIsl U3YYEHHs CTPYKTYpbI MOIYJISIIUN
memonocusix muen (Hall, Smith, 1991; Smith, 1991b).
Hecmotps Ha To, uTo A. Cerana, kak cooOmaercs, IMeeT
MHOXeCTBO reorpaduueckux Bapuarmii [Maa, 1953; Peng
et al.,, 1989; Ruttner, 1988], uccnemoanus MTJHK u
sIHK A. cerana u Jpyrux a3uMarcKuX BHJOB
MEIOHOCHBIX Y€ OYCHb OTPAHUYCHBI 0 CPABHEHHUIO C
3amagueiMU  Bugamu MenoHocHbix muen A. mellifera
[Cornuet, Garnery, 1991; Sihanuntavong et al., 1999;
Ferreira et al., 2009]. HccrmemoBanusi pasHOOOpasws
MUTOXOHApHATBHBIX ramotunioB [Hepburn et al., 2001;
Smith et al., 2002] u Mop¢osoruyecKux TaIIOTHIIOB
[Ruttner, 1988; Radloff et al., 2005a] B apeane A. cerana
u A. mellifera cBumerenscTByeT 0 €ro BBICOKOM
OHOJIOTHYECKOM pasHooOpa3uu. HenaBuue
nojHoreHomuble uccnenoanus A. mellifera [Weinstock
et al.,, 2006; Wallberg et al., 2014] u A. cerana [Park et
al., 2015; Diao et al., 2018; Yokoi et al., 2018] nponuu
CBET Ha WX OSBOJIOIMIO, aJalTalHil0, T'eHEeTHYECKOe
pa3HooOpa3ue W U3MEHUUBOCTh. OICHKA TCHETUYECKOTO
pa3HooOpa3usi €CTECTBCHHBIX MOMYJIIIHUNA MEIOHOCHBIX
MYeNn  SIBISCTCS MEPBBIM [IArOM K TEHETHYECKOMY
YIAYYIICHUIO BUJOB MEIOHOCHBIX IMYE. DKOJOTHUCCKHE U

OHOJIOTHYECKUE pasmmunsa MEXKIOY OKOTHIIaMH n
noaBuaaMu MCAOHOCHBIX I (S8 mpeaoCTaBJIAIOT
OTIIMYHYIO BO3MOXXHOCTb JIIA nX TCHETHYCCKOIO

YIy4IIeHHUs IyTeM CeJISKIIMU U JajbHeiero oToopa.

Paznoo6pasue mues poaa Apis
MenonocHble muenbl (po ApIS) mpHHAIIeKAT K
cemeiictey  Apidae (coranbHbple  ITYEIIBI) u
cymepcemeiictey Apoidea (Bce muensl) B OTpsAIe
HacekoMbIXx Hymenoptera (mmuesnbl, ocbl, MypaBbH H JIp.).
OCHOBBIBASICH Ha aHAIM3€ CYIIECTBYIOIINX M BBHIMEPIIHX
Buzos, Kotthoff ¢ coasr. [2013] BeIgBHHYIM THITOTE3Y,

4To myensl poaa ApiS Bo3HUKIH B EBporie B onlroreHe u
pacnpocTpaHuiNCh B A3WI0  TIOCPEACTBOM  IOTO-
BOCTOYHOM MWIpanuu, ¥ AWBEpCH(UIMPOBAINCH Ha
000MX KOHTHHEHTaX B TE€YEHHE MHOILIEHA. 3aTeM ITYesbl
Broprimck B CeBepHylo AMepuky U3 AzWd depes
Bepunros mponuB. B koHue mwuoueHa ApiS Broprcs B
Adpuxy n3 EBpomnsl uepes [lupeneiickuii momyocTpoB u
BIIOCJIEZICTBUM TIPEBPATHIICS B COBPEMEHHBIH BHI A.
mellifera. B To Bpemss Kak JpEBHHE KIMMATHYCCKHE
ycmoBust B A3HMM CIIOCOOCTBOBANM  JAbHEHIIEH
JBepcupUKaLng, B pesyabraTe KOTOpOH
9BOJTIOLIOHMPOBAIIH BCE COBPEMEHHBIE BUIBI ADIS, Kpome
A. mellifera, ycnosus B EBpome u CeBepHoit Amepuke
IpUBEIH K UCUe3HOBeHMIo poxa. Ilocme »storo A.
mellifera pacmpuna cBoro Teppuropuio ot AQpuxu 10
EBponbl 1 3anagnoit Azum Bo Bpems rojoueHa. Mexmay
TeM CeBepHas AMepuka OCTaBajlach JIMIIEHHOM
MEJIOHOCHBIX IT4EN O UX MOBTOPHOTO 3aBO3a JIIOJbMHU B
17 Beke H.3. IlpuMepbl UCKOMAEMBIX MEIOHOCHBIX IMYEI
BKJIrovarot: A. armbrusteri Zeuner 1931; A. dalica Engel
et al. 2018, u A. nearctica Engel et al. 2009 u3 muonena B
EBpone, A3un u CeBepHOli AMepUKe, COOTBETCTBEHHO. B
Adpuke  €IMHCTBEHHBIMH  OKaMEHEJOCTSAMH  Ha
CETOJHSAIIHNI JIEHb SBISIOTCS HAXOJKH COBPEMEHHBIX A.
mellifera w3 mo3aHero  YeTBEpPTUYHOrO  TEpPHOA
Bocrounoit Appuxu [Engel et al., 2018; Kotthoff et al.,
2013; Engel et al., 2011; Engel et al., 2009; Engel et al.,
2006].

KomuuectBo cymiecTByronmx BHIOB ApPIS M HX
COOTBETCTBYIOIIME JMarHOCTHYECKUE MpPU3HAKK ObUIN
MIPEIMETOM AMCKYCCHI B TEUEHHE IOCIEAHMX HECKOIBKIX
JCCATHJICTUI U BAPUPYIOTCS OT ABALATH YeThipex [Maa,
1953] mo mecsaru [Lo et al, 2010] mmu mecru [Engel,
1999]. bBonpluMe  MPOTHBOPEYHS  OTMEYAIOTCS B
UCCIIC/IOBAHUSIX ~HEKOTOpBIX —momyssiumii  muen  Oro-
Bocrounoit Aszum [Koeniger et al., 2010; Radloff et al.,
2011]. B xombGunupoBanHoM anaim3e Engel m Schultz
[1997] 6butm mpusHaws! crnexyrommre Bumpl: A. mellifera
Linnaeus 1758, A. cerana Fabricius 1793, A. koschevnikovi
Enderlein 1906, A. nuluensis Tingek et al. 1996, A. florea
Fabricius 1787, A. andreniformis Smith 1858, A. dorsata
Fabricius 1793 and A. laboriosa Smith 1871 (8 To Bpems
aBTOpbI He cumrtanu ApIS nigrocincta otimuxbiM oT ApIS
cerana). Brocieacteuu Bum A. nigrocincta Smith 1861
ObUT O0OABIIEH B 3TOT CIFICOK Pa3sHOOOpa3Hs MEJOHOCHBIX
nuen [puc. 1] [Hadisoesilo et al., 1995; Hadisoesilo, Otis,
1996; 1998; Engel, 1999; Smith et al., 2000; 2003]. Buzpr
Apis nmensrcs Ha Tpu JuHMM: (1) MuenMHBIE THE3IAa C
neckonbkumu  cotamu (A, mellifera; A. cerana, A.
koschevnikovi, A. nigrocincta u A. nuluensis); (2)
KapJIMKOBBIC MUesbl ¢ OTKphIThIMU coTamu (A. florea u A.
andreniformis) u (3) ruraHTCKHE TYENBI C OTKPHITHIMH
cotamu (A. dorsata u A. laboriosa). Bee BUIBI ¢ OTKPBITBIM
THE3/I0M CTPOSIT OJHY COTy. DHIIOTeHETHIECKHE aHATH3bI,
ocHOBaHHbIe Ha Mapkepax saeproid JHK (sJHK) u
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MUTOXOHAPHI (MTIHK), TaKKe PELLIUTENIBHO
MO/ICP)KUBAIOT ~ KJIACTCPU3AIUIO 3THX BHJOB B TPH
otaenpubie rpymmel [Willis et al, 1992; Tanaka et al.,
2001; Arias; Sheppard, 2005; Raffiudin, Crozier, 2007].

B TO BpemMs kak ecTeCTBeHHBIH apeanm A.
mellifera oxsareiBaer 3anmaguyo Asuto (CpeaHuid u
Brmxuuii Boctok), Appuky u EBpotry, ocraabHBIC BHIBI
aToro poja obutaloT B Asmu. Jlo BMelIaTenbCTBa
gyenoBeka A. mellifera Gpur ammomarpuueH ¢ ApYruMu
Bumamu Apis B Asum [Ruttner, 1988]. Temeps oH
cummnatpuuen ¢ A. florea B Omane, Mopaanuu u Cynane
nocie noseienus A. mellifera 8 Omane [Dutton et al.,
1981] u A. florea B apyrux crpanax (Lord, Nagi, 1987;

Mogga, Ruttner, 1988; Haddad et al., 2009]. Boxee Toro,
A. mellifera GbuT 3aBe3eH uemOBEKOM Ha BCE ApPYrue
KOHTHUHEHTHI, Kpome AHtapktuael [Meixner et al., 2013],
U HWHTCHCHBHO WCIIONB3YEeTCS JUIA  ONBUICHUS |
[POW3BOJCTBA Meda BO BCeM Mmupe. V3 [IeBATH BUIOB
Apis, ymomsHyThIX Bblme, Tonmbko A. mellifera
(eBporieiickast WM 3amagHas MeIOHOCHas muena) u A.
cerana (a3uwarckas WM BOCTOYHAs MEIOHOCHAs IT4ela)
oen  «omomarHeHs»  (Koeniger, 1976a) u  wumeror
CYLIECTBEHHOE KOMMEpYECKOEe 3HA4YeHHe. JTa CTaThs
NOCBSIIIEHA BHYTPHBHIOBOM TaKCOHOMHH 3THX JBYX
BHJIOB.

W me, g RO A K

A. Apis mellifera B. Apis koschevnikovi

dorsata

)

G
giant honeybees

endophallus

> dwarf honeybees
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E. Apis dorsata F. Apis florea Fabricius  G. Apis andreniformis
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Puc. 1. Pasnoo6pasue menoHocusix maei. A. Apis mellifera Linnaeus; B. Apis koschevnikovi Enderlein; C. Apis nigrocincta
Smith; D. Apis cerana Fabricius; E. Apis dorsata Fabricius; F. Apis florea Fabricius; G. Apis andreniformis Smith [Gupta, 2014]
Fig. 1. Honey bee diversity. A. Apis mellifera Linnaeus; B. Apis koschevnikovi Enderlein; C. Apis nigrocincta Smith; D.

Apis cerana Fabricius; E. Apis dorsata Fabricius; F. Apis florea Fabricius; G. Apis andreniformis Smith. [Gupta, 2014]

Bunoo6Gpa3zoBanue Apis cerana B Asum

A. cerana, win a3Warckasg MeIOHOCHAs ITdena
(WM BOCTOYHAS MENOHOCHAs IT4ea) - 3TO MajeHbKHE
MenoHocHble muensl Muaun u crpan HOro-Bocrounoit
Asun, Takux kak Mamaiizusa, Magonesus, OuiInnnuHeI,
Cunranyp, Taunana, Boetnam, banrmagemr u pu-
Jlanka, u cTpaH ceBepo-BOCTOUHON A3WHU, TaKUX Kak
Kurait, Mouronus, TaiiBaub, Kopes (ceBep u ior),
Snonus u Hansuuit Boctok Poccun.

OTOT BHI SBISETCA POACTBEHHBIM BHAOM A.
koschevnikovi, 1 06a HaxoAATCSA B TOM K€ MOJPOJE, YTO
u espomeiickas MemonocHas nmuena A, mellifera.
CymectByeT 0kos10 20000 BUIOB muen, NpuHAAISKAIIUX
K cymepcemeiicTBy Apoidea. MemoHOCHBIE MYeNsl poja
Apis mnpuHamTekaT K HEOONBIION MOArPYINE 3TOTO
cymepceMeiicTBa, COCTOSIICH W3 JEBITH BUAOB, U A.
cerana sBiseTcs OJHUM W3 IISATH THE3IAIUMXCS B
nosioctsix BugoB [Arias, Sheppard, 2005; Raffiudin,
Crozier, 2007; Koeniger et al., 2010]. I'maBuas wnens
9TOro0 0030pa - MPU3HAHKE TCHETHIECKOTO Pa3HO0Opa3ms

A. cerana u A. mellifera. TlepBoHauanbHbIe
HCCIIEIOBAHMS YNl OTHOCATCS K «pacam», «IITaMMamy
H  «IOOBHAIAM» [Ruttner, 1988]. OtnenpHbIE
HCCIIEIOBaHMs OTMEYAIOT, YTO BuA A. CErana Mor ObITh
MOJBEPTHYT  «KPHUIITHIECKOMY  BHI00OPa30BaHUION,
CIIEIOBATENIFHO, €ro0 TAaKCOHOMHS ellle He pelleHa
nonHocteio [Oldroyd, Wongsiri, 2006]. Tpu Bapuanra,
KOTOpBIE KOTJIa-TO CUMTAIWCh wieHamu A. cerana,
Temeph PacMo3HAITCS KaK OTACIbHBIC BHIBI, HAIPUMED,
A. nigrocincta, A. koschevnikovi u A. nuluensis [Lo et al.,
2010]. B Hacrosimiee Bpems MpU3HAHHBIC BapHaHThl A.
cerana  (mampumep, indica, japonica, javana),
MO3BOJISIIOIINE N30eXaTh MYTAHHUIIBI, CIEAyeT Ha3bIBaTh
«TEHOTHIIAMI» B ONPEICICHHBIX CITyJasX.

Juddepenumnanus A. cerana cpeau
CHMIIATPUYECKHX ITYeJI CPeJHEro pa3Mepa
CumMnarpuyeckoe cocrosHue A. cerana c
JPYTUMH TUenaMu cpearero pasmepa - A. koschevnikovi,
A. nigrocincta u A. nuluensis B 1oro-BocTo4YHOM A3HH, K
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COXKAJICHWIO, O3Ha4yaeT ToO, 4YTO B HPEABIIYIICH
guteparype A. Cerana MOKeT OIIMOOYHO BKIIFOYATH
JlaHHBIE, TIOJyYeHHbIe O apyrux Buaax [Hepburn et al.,
2001]. Hnst pemrenus atoit mpobiembr, Radloff et al.
[2011] mepeuncnatoT GHOMETPHUYECKHE MOKA3aTElIH,
KOTOpble B KOMOHMHAIMM MOT'YT pa3ifyaTh 3TH YeThIpe
BuAa. Bo-TiepBbIX, KyOWTaJdbHBIE WHAEKCH IEPEIHUX
KPBUIbEB, KOTOPBIC COCTAaBIIOT 3,9 mis A. cerana, 7,2
s A. koschevnikovi, 3,7 mis A. nigrocincta u 2,4 st A.
nuluensis, MOryT MO3BOJMTH OBICTPO pPA3JIUYHTE TIPH
NapHbIX CPABHEHHUSX BCEX, 3a MCKIIOUeHHeM A. cerana u
A. nigrocincta. [Jlns pasmuaenus A. cerana ot A.
nigrocincta MOXHO HCIONb30BaTh Tpu mpu3Haka: (1)
JUIMHA 0a3aJbHON YacTH pagMalbHOM KIETKH MEpeIHEero
KpBLIa, KoTopas cocraBiser 1,2 mm y A. cerana u 1,8 Mmm
y A. nigrocincta; (2) nanMHa amMKanbHON YacTH
pamuaNbHOM sTUeiikuM, KoTopas cocrtaBiser 1,8 MM y A.
cerana u 1,1 MM y A. nigrocincta; (3) anuHa x060TKa,

KoTopas cocrasisier 1,8 mm y A. cerana u 3,7 MM y A.
nigrocincta.

Pacnpocrpanenue A. cerana
Bug A.cerana odeHp MIMPOKO PacHpOCTPaHEH B
YMEPEHHOH M Tpomuyeckod A3uM, HOpPOCTUPAACH OT
Ad¢ranncrana g0 Kopem wu Smonmm, Ha ceBepe B
npearopbsix ['mMamaeB m Ha BocToke Poccum u Ha 1or
yepes Mumonesuto [puc. 2] [Ruttner, 1988; Crane, 1999;
Hepburn, Radloff, 2011; Koetz, 2013]. Apeax A. cerana

OXBAaTbIBACT MHOTI'HC KIIMMAaTHYCCKHUEC 30HBI, oT

TPOIHYECKUX JIECOB W CABaHHBI JIO MACTOMII B CPESIAHHX
HIMPOTaX, OT BIAXKHBIX KOHTHHEHTAIBHBIX JHUCTBEHHBIX
necos o Tairu [Hepburn, Radloff, 2011]. B nacrosmiee
BpeMst apean A. Cerana paciiupuiics Mo BCEMY MUPY H3-
3a BMelarenbcTa yenoseka [Koetz, 2013].
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Puc. 2. Pacnpenenenue A. cerana. Pazinynbie OTTEHKH H300paxaroT pa3iinuHble Mopdokiactepsl A. cerana
Ha OCHOBE KOMILIEKCa MHOTOMepHOTro Mophomerpudeckoro anaimu3a [Radloff et al., 2010].
Fig. 2. The distribution of A. cerana. Different highlights depict different A. cerana morphoclusters
based on a complex of multivariate morphometric analysis) [Radloff et al., 2010].

A. cerana TakKe HAa3BIBAIOT BOCTOYHOM
MEIOHOCHOW IMYeJI0OH, IMOTOMY 4YTO OHA IIHPOKO
pacmpocTpaHeHa 1mo Bcei Azuu, oT MipaHa Ha BOCTOKE JI0
[Nakucrana Ha 3amage W OT SMOHMHM Ha ceBepe [0
Ounmunmun Ha tore [Ruttner, 1988]. Takum obGpasom, A.
cerana kWBeT HE TOJNBKO B  TPONHYECKHX W
cyOTponrueckux paiioHax A3uu, HO U B 00J1ee XOJOIHBIX
paiionax, Takux kak Cubups u Manpwxypus, CeBepHBIT
Kuraii u BbicokoropHas 3oHa ['mmanaiickoro pervoHa
[Koeniger, 1976a].

Apean A. cerana B I0Oro-BOCTOYHOH A3uM Ha
3amage oOT JuHHUM Yoiuleca B MHpmoHesmnm (ocTpoB
®dropec) moszaHee GBUT PacIIMpeH, MOCKONBKY B 1970-x

ronax B Hosyto I'Bunero Obu1 BHeapeH reHotun Java A.
cerana [Annand, 2009; Anderson, 2010]. B nacTosiee
BpeMsa A. cerana Bctpeuaercs o Bceid HoBoii ['Bunee
(Bimouas [Tanya-HoByro ['BuHew), Ha ee MPHOPEKHBIX
octpoBax W Ha ComoOMOHOBBIX ocTpoBax [Anderson,
2010; Anderson et al., 2012]. A. cerana Bcrpeuaercs
TOJIBKO B OTHAJCHHBIX TOPHBIX pailoHax, IOYTH Kak
PEIMKT, KOTOPBII BCKOPE MOJXKET CTaTh «HCUE3AIOIIUM
Bugom» [Ruttner, 1988]. OxHako B HEKOTOPHIX YACTAX
COJIOMOHOBBIX ~ OCTPOBOB  TPOMW30LLIO  COBEPIICHHO
MIPOTHUBOTIOJIOKHOE, TA€ MHTPOXYKIHs A. Cerana mpusena
K TIOJJTHOMY MCYE3HOBEHHIO DK30THYECKUX TOMYISIUi A.
mellifera na mexotopsix octposax [Anderson, 2010].
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A. cerana sBsIeTCSI CEbMBIM IO BEIUYMHE U3
JIEBSTH BUIOB MefoHOCHBIX muen [Koeniger et al., 2010].

Hexortopeie reHotunsr  A. mellifera  wmenbire, dem
cpemHuMe TreHoTHObl  A.  Cerana, Mmo3TOMY  HeT
CYLICCTBCHHOW  Pa3sHUIBl  MEXKIY  HAWMEHBIIUMH

rerorunamMu oboux BujoB [Ruttner, 1988]. A. cerana
OBLTa IpeJHAMEPEHHO 3aBe3¢Ha C SIBBI B WHAOHE3UNUCKYIO
npouHiMoo Ilanmya-HoBast I'Bunes B konme 1970-x
roloB. 3aTeM OH pacmpocTpaHwics o Bceil HoBoit
I'sunee [Anderson, 1994]. B 1993 roxy poum A. cerana
ObuTH OOHapyXeHbl Ha ocTpoBax boiiry, Caiibaii u [layan
B posuse Toppeca [Dunn, 1992]. A. cerana ue pa3 Gbuia
nepexBayeHa U YHHYTOKEHA Ha CyJax B aBCTPATHMHCKUX
Mopckux moprax ¢ 1995 roma, a mmenHo B KepHce,
bpucbene, Mensoypre u KOxHoi ABctpanuu [Barry et
al., 2010]. I'uesno Gwu10 Haitmeno B JlapBune B 1998 rony
- OHO OBUIO YHWYTOXXKEHO W Opmia pazpaboTaHa
nporpaMma yHUUTOXEHUS ¥ HAOIIOJCHUS 32 3TUM BHIOM
[Anderson, 2010]. B 2003 romy A. cerana Osiia
oOHapyxeHa Ha 1000 KHJIOMETPOB JalbIlle Ha BOCTOK Ha
ConomoHoBBIX ocTpoBax [Anderson et al., 2012].

3Havenue A. cerana B Asum

Bocrounas wmemonocHas muenma A. cerana
MPU3HACTCSI BaXXHBIM MECTHBIM OTBLTUTENEM
CeNTbCKOXO3SHCTBEHHBIX KYJIBTYp B A3UM U OCHOBHBIM
Npou3BOJMTENIEM Mena, Bocka u jap. [Dietz, 1992].
[TuenoBOACTBO MPOMAraHIUPYETCs Kak SKOHOMHYECKAs
KOHIICTIIMS JUIs MPOHM3BOJCTBA MeJa B KaXIOW CTpaHe.
OnmHako €ro pojb B TMOBBIIICHHH MPOTYKTHBHOCTH
CeNTbCKOT0 XO3SHCTBA U MOICPKAHUN OHOpa3HOOOpasus
sBseTcs Oosee BaxHOW. JI0 CEroAHSIIHEro JHS
OOJNIBLIMHCTBO ~ MPAaBUTEIbCTB  JIENAIM  YIOp  Ha
MYENOBOJICTBE JUIS YBEIMYCHUS IIPOU3BOJICTBA Me/a, YTO
MPHUBEJIO K MIUPOKOoMy pacrtpoctpanenuro A. mellifera B
a3MATCKUX CTPaHaX.

B mensx mMOBBIMIEHHS MPOAYKTHBHOCTH A,
mellifera 61 BIIOKEH Psi peCypcoB, BPEMEHH W MHOTHX
uccienopanuii [Partap, 2011]. Hecmotps Ha To, uto A.
mellifera mpousBoauT GOJBIIOE KOJMYECTBO Meda Ha
KOJIOHHMIO, MECTHBIA ~A. Cerana uMeeT sBHbIC
npeumymiectBa mepen A. mellifera. [nst mpoumssoactea
oonbmioro komuuectBa mema A. mellifera tpebyercs
HHTEHCHBHOE  yIpaBieHHE,  CTAaHIapPTH3MPOBAHHOE
obopynoBaHre W OONBIIHE IUIOMANN TSI KOPMIICHUS.
Kpome toro, paca A. mellifera, 3aBesennast B asuarckuii
pPEerHoOH, HE OYEeHb MOJXOJMUT JUIS XOJIOJHBIX TOPHBIX
paiioHOB. A. Cerana mposBisieT BBICOKYIO YCTOHYHBOCTb
K CE30HHBIM HHM3KHM TeMIeparypam M, Kak CJeJCTBUE,
SIBISIETCA MEPBOM aKTHMBHOW MEIOHOCHOW M4YENoil B
OpOXJIaJHOEC  yTPO B CEBEPHBIX  TPOMHKAX U
€/IMHCTBEHHBIM BUIOM, 3HAYUTEIBHO
pacmpoCTpaHsIOIIUMEs K ceBepy oT TpomukoB. [Corlett,
2011].

C npyroii ctopoHsl, A. Cerana o4eHb MOIXOTUT

JUIsL MEJIKOTO CTAl[MOHAPHOI'0 MYENOBOACTBA. JTa mMyesa
OYeHb XOPOIIO MPUCHIOCOONIEHA K XOJOMHBIM TOPHBIM
YCIOBHSIM, U KOJIOHHH MOXXHO JCPXKaTh B OJHOM H TOM
K€ MeCTe B TeueHHe Bcero roja 0e3 ocoObIX 3arpatr. A.
cerana aganTUpPOBAJICS K MECTHBIM OOJIE3HSIM, ITapa3uTam
W BparaM M HE HY)XJAeTCs HH B KaKUX JICKAPCTBax HJIH
XUMHKaTax s uX JedeHus. Kpome Toro, muensr A.
cerana SIBJISIIOTCS JIyYIIUMH OIBUIMTEISIMA  PAHHHX
[BETYIIMX KyJIbTYp U dutopsl [Partap, 2011].

Coo0maercs, 4qTo A. cerana OoJtee
3G (GEKTUBHBIA  OMBUIATENb IUIOJAOBBIX M OBOIIHBIX
kyabTyp, deM A. mellifera. Partap u Verma [1992; 1994]
u Verma wu Partap [1993; 1994], mnoneBbIMH
OKCIICPUMEHTaMU, IPOBEACHHBIMU B JIOJIMHE KaTMaHI[y B
Henane moxasamu, 4ro ¢ypaxupbl A. Cerana HauuHaIu
OIIBIJIATHL HBCTHYIO KallyCTy MU O6bIKHOBeHHyIO Kamycry
YIPOM paHee W OCTAHABIHMBAIKMCH BEUCPOM IIO3XKE IO
cpaeuenuto ¢ A. mellifera. Kpome toro, y muen A. cerana
KOJMYECTBO  COOPIIMKOB  MBUIBLBI  IIPEBOCXOHIIO
KOJIMYECTBO COOPIUMKOB HEKTapa, Toraa Kak y A.
mellifera ato cooTHoIIEHNE OBLIO OOPATHBIM.

A. cerana cootBerctByer A. mellifera mo
YPOBHIO KOMMEPYECKOTO HCIIOJIB30BaHUsI U 0OIamaer
BBICOKHM MOTEHI[HAIOM VTSt JabHENIIero
TEHETHYECKOTO YIYUIICHHs TTyTeM CENICKIIMH Ha OCHOBE
MOJISKYJISIPHBIX MapkepoB. B Hacrosimee Bpemst A.
cerana HaxOJWTCS MOJ yrpo30W H3-3a PacpOCTPaHCHUsI
Kopeiickoro Bupyca Memrordaroro pacmioga (KSBV) u
ummoprta A. mellifera [Choi et al., 2010; Koetz, 2013;
Vung et al., 2017; llyasov et al., 2018].

Kaaccuueckasa mopdomerpus u

Mopgoaoruyeckne npu3Haku A. cerana

Kraccudukanms MeTOHOCHBIX ITYEN ITOCTETIEHHO
oTonuia OT (DUKCUPOBAHHBIX aOCTPAKIIUH CHUCTEMBI
JlunHes K  aHWIM3y JAWHAMUKA  TOMYISAIUH B
MHOTOMEPHBIX BEPOSITHOCTHBIX TepmuHax [Ruttner, 1988;
Hepburn, Radloff, 1998; Hepburn et al., 2001].
CoBpeMenHass  Kiaccu(UKaIMsl ~ MEIOHOCHBIX MY
OCHOBaHAa HAa MHOTOBapHAHTHBIX METOJAaxX aHalu3a,
MepBOHAYANBHO MpenoxeHHpix DuPraw [1964; 1965] u
B 3HAYUTENBbHOI cTemeHM pa3paboTaHHbIX Ruttner c
coat. [1978], Ruttner [1988] u Daly [1991; 1992].
Ruttner [1988] BBIMONHUI HOBATOPCKYIO 3aaady IO
NPEAOCTABICHUIO IEPBOM MHOTOMEPHOM aHAIUTHYECKOMN
TIOTIBITKH BCECTOPOHHEH MaKpOypOBHEBOI
KITaCCH(UKAIIMK MEIOHOCHBIX TMuen s poxa Apis,
BKJIIOYasl Takke Ouoreorpaduio MEZOHOCHBIX IT4EN B
Asumr. DTO TOCTYXWJIO TOBOJOM JJS  MHOTHUX
MOCJEOBATENbHBIX ~ PETHOHAIBHBIX  HMCCIEAOBaHUI
MeJIOHOCHBIX maen B Asuu [Verma, 1990; 1992].

Bmecto mpocToro omnmcaHWs CHMBOJIOB B
OTJETBbHBIX IYeJIaX, MHOTOMEPHBIH aHATUTHYECKHH
METOJ HWCIOJIb3yeT YHCIOBBIC NAHHBIC, MOJIYYCHHBIE B
pe3ysbTaTte TOYHBIX M3MEPEHHH CHMBOJIOB KOJIOHHH IS
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CTaTHUCTHUYECKOTO aHanmm3a. HaGop Mopdosornuecknx
NMPU3HAKOB pa3Mepa Teja, LBeTa, BEH Kpbula WU
BOJIOCATOCTH u3Mepsiercs. OpHaKO He CyIIeCTBYeT
OOIIENPUHATOTO CTaHJAPTHOrO Habopa CHMBOJIOB JUIS
UCIIONB30BaHUA B KJAcCHYecKoil  Mopdomerpun
MeIOHOCHOU myenbl. Ruttner ¢ coapt. [1978] nepeuncimi

MEIOHOCHBIX I4el, OTOOpaHHBIX W3  HECKOJBbKHX
ucrounnkoB [Anmatos, 1948; DuPraw, 1964; Goetze,
1964] nanst craTUCTUYECKOr0 aHanmu3a reorpaduueckoi
uzmenunBoct A. mellifera. Ouu cocTosT U3 ceMHaaAaTH
CHMBOJIOB pa3Mepa, TPHHAIUATH IUIHMHBI M YIJIOB BEHBI
KpbLIa, CEMH LIBETHBIX CHMBOJIOB, TPEX CHMBOJIOB BOJIOC

Bcero 41

Mopdororndeckuii  Tpu3HaK ~ pabouymx W psaa kproukos [Ta6i., 1 u Puc. 3].

Tabmuma 1.

CrmcoK CHMBOJIOB, HCTIOIB3YEMBIX ISt MOP(HOMETPHUECKOTO aHaM3a MeIOHOCHBIX Truen [Ruttner et al., 1978]
Table 1. List of the characters used for the morphometrical analysis of honey bees [Ruttner et al., 1978]

No ITpusHak ABTOD
1 JnHa BOJIOCKOB Teprura 5 Goetze
3 [ITupuHa nMoJI0oCHl TOMEHTYMa Ha CTOpPOHE Teprura 4 Goetze
4 IITupuHa TEMHOU NOJ0CHI MEXAY TOMEHTYMOM U 33IHUM KPaeM TEpruTa Goetze
5 JlnvHa pacTssHyTOro X000TKa (S3BIM0K + MOA00POI0K + HIKHHIA 110 100P0JIOK) Alpatov
6-8 Inuna 3agaeii Horu (beapo Ne6, rosens Ne7, mmrocaa Ne8) Alpatov
9 HIupuHa MWIFOCHHI 3 Alpatov
10-12 [Murmenrtauus tepruta 2 - 1, ouenuBaercs no 10-O0amnbHO# 1kane Mmexay cambiMu | Goetze
temubIMA (0) u cambiMu sipkumu (9)
13,14 Juametp Teprura 3 u 4, mpoA0IEHBIN Alpatov
15 Crepuurt 3, POJIOIBHBIN Alpatov
16, 17 BockoBoe 3epKajblie, CTEPHHT 3, IPOJOIBHBIA 1 OTIePETHBIN Alpatov
18 JyicTaHIHsI MEeXTy BOCKOBBIM 3€pPKaJIbIIEM, TEPTUTOM 3 Ruttner
19, 20 CrepHUT 5, POIOTBHBINA U TOTIEPEYHBIN Ruttner
21, 22 [lepenree KppLUIO, [UIMHA U IAPHHA Alpatov
23,24 [TurmenTanus muTKa Ruttner
25, 26 [TurmeHTanms BepXHen TyOs Ruttner
27 -30 CermeHT A u B xyOuTanpHOM siueiikul 3, IpaBbIil U JICBBIHA Alpatov
31-41 11 yrimoB Mexnmy JUHUSMH, COSAWHSIONINMA TOYKH TIEpECcCeUcHUs KWIOK Ha mepenHem | Goetze
kpoite (Ne31 =angle A4,32=B4,33=D7,34=E9,35=G 19, 36 =J 10, 37 = J 16,
38=K19,39=L13,40=N 23,41 =0 26)
42 KonmgecTBo KproukoB Ha 33JHEM KPBLIE DuPraw
[lo-Bumumomy, 5T  npu3Haku  Haubojiee  JEBATHAJUATH  CHMBOJIOB Ha  IEpelHEM  KpbLIe,

MOMYJISIPHEI y OOJBIIMHCTBA HCCiIeoBaTeneit A. cerana,
a taroke A. mellifera. Verma ¢ coast. [1994] nepeuncimn
Bcero 55 mpusHakoB i MOPGOMETPUYECKOTO
nccienoBanus A. cerana B MIHaum, KoTopoe COCTOSIIO M3

JABCHAAATH HA XUBOTC, ACCATU HA 3aTHEM KPBLJIC, ICCTU
Ha A3BIKC, YCTBIPEX HAa AHTCHHC W YCTHIPC Ha 3aJHUX
HOorax.

Puc. 3. Vrubl xuikoBanus kpsuibeB A. cerana [Ne31 - 41] Homepa moopotoB "31~41" [Ruttner, 1988].
Fig. 3. Angles of wing venation of A. cerana [No. 31 - 41] Turn numbers "31~41" [Ruttner, 1988].
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TpeboBanus Kk coopy o0pa3uoB 1Jst
MopdoMeTpHYeCKHX HccaeaoBaHuil A. cerana

INockoabKy TEHO(GOHI KOJOHUA MEIOHOCHBIX
mmuen oOpa3oBaH OJTHOM MaTKOW M MHOXECTBOM TpPYTHEH
[Moritz, Southwick, 1992], BHyTpHCEMEHHast
TeHEeTHYeCKas BapHalMsi KOJUYECTBEHHBIX IPU3HAKOB,
0COOCHHO MOP(OIOTHYECKUX MPU3HAKOB, MOXET OBITH
BBIIIIE, YeM Ui MexKoJoHuaapHou [Adams et al., 1977;
Oldroyd, Moran, 1983; Rinderer et al., 1990; Oldroyd et
al., 1991]. CrnenoBatesnbHo, Ipy aHAIN3€e MOP(OIOTHH HA
YPOBHE MONYJISANUU AeHUIUT 0O0pa3IoB MEIOHOCHBIX
m9en U3 KakIOH KOJOHUHM MOXET OBITh KOMIICHCHPOBaH
aHaJIM30M OOJIbIIEr0 yHcia KoyoHui. JlokazaHo, uTO
BBIOOPKM W3 IIATH KOJIOHMH B Kaxaoil mectHoctH ¢ 10
MYenaMd B KOJIOHHH TIOKa3anu ceds aleKBaTHBIMH IPU
aHaJIn3¢C MOp(i)OJ'IOFl/I'-{eCKI/IX JAHHBIX TIpU H3YYCHUH
nomysuuit MmenonocHeix muen [Radloff et al.,, 2003]. B
MOp(OIIOTHYECKOM ~ aHaIM3e OBUIO  ITI0Ka3aHo, 4TO
KOJIMYECTBO OTOOPAHHBIX KOJIOHMI BIMACT HA M3MECHCHUE
CpefHUX 3HAUYEHWH CHMBOJIOB OOJbIIE, YEM KOJIMYECTBO
OTOOpaHHBIX MYel B KOJOHMH. TeM He MeHee,
Mopdosoruyeckie NpU3HaKy, CBSI3aHHBIE C pa3MepoM U
PacnojI0KEHNEM KPbLILEB, 3HAYUTCIIBbHO MCHbBIIIC
TOJIBEPXKEHbI BIMsAHWUIO TmrMenTaimu [Alpatov, 1929;
Falconer, 1989; Radloff et al., 2003]. Iloka3aHo, uToO
CE30HHBbIC KOJeOaHWs BIHSAIOT Ha OOJBIIOE KOJMIECTBO

Mopdonoruueckux mpuszHako A. cerana [Mattu, Verma,
1984] u A. mellifera [Mihailov, 1927; Gromisz, 1962;
Antontseva, 1975; Mizis, 1976; Dianov, 1977]. Takum
00pa3oM, peKOMEHyeTCs cOOMpaTh 00Pa3Ibl JICTOM WA
OCEHBI0 U 00pabaThIBaTh MOTPY)KEHHUEM B TOPSIYIO BOIY
uin d(PUpHOM aHecTe3ueil Ui pacuIMpeHus X00OTKa.
Hduddepennnaryst u nACHTAGUKAIAI MEIOHOCHBIX ITYel
JIOJDKHBI OCHOBBIBATHCSI HA METOJ/IaX aHallu3a OCHOBHBIX
kommonentoB  (PCA), ¢akropHoro anamuza (FA),
KJacTepusanuu  K-CpemqHHX ¥ KIACTEPHOTO aHaIHu3a
nuneitHoro ananmusza (LDA) B mporpammax Stat Graphics
Plus, Statistica, SPSS u JMP [Meixner et al., 2013].

Mopdorenerndeckoe pasnoodpasue A. cerana

3HauuTeNbHAS T'eHEeTHYecKass W MopdoJornieckas
W3MEHYMBOCTh ObUIa MOKa3aHa B Impexaenax A. cerana,
OXBAaTHIBAIOMICH IMNPOKUH IUAIa30H KIMMAaTHIECKUX 30H
[Ruttner, 1988; Smith et al., 2000; Radloff et al., 2010].
OGuripHbIe 1e6aThl MOSIBUITKCH TTOCIIE TOTO, Kak Fabricius
B 1793 roxy BuepBble OMyOIMKOBA PEKIACCH(DUKALINIO U
nepeuMeHoBaHue  BugoB A, cerana.  HenmaBnee
HCIIONB30BaHue 0oJiee CIOXKHBIX MOP(OJIOTHYECKUX U
TeHETUYECKUX METOJOB Hayajo MPOJIMBaTh CBET Ha
TaKCOHOMMUIO U MOATrpymiisl A. cerana.

an 2
desh _Tajwan
,Myanmar .
Laos H
.~ v Thailand
ambodmn.am

Puc. 4. Tloarpymnrsl, o0HapyxeHHbIe B Mopdokiacrepe VI, numo-manaiickoii A. cerana cornacuo [Radloff et al., 2010].
(1) Manasan (@umunmuabl), CeBepHbiii BopHeo (Manaitzus) u Kanumanran (MunoHe3us);
(2) Manaiickuit momyoctpos, Cymarpa u HekoTopbie octpoBa CyraBecu;
(3) Unnonesus (SBa, banu, Upuan xast, HekoTopbie ocTpoBa Cynasecu u Cymarpa).
Fig. 4. The subgroupings found within morphocluster VI, the Indo-Malayan A. cerana according to [Radloff et al.,
2010]. (1) Palawan (Philippines), North Borneo (Malaysia) and Kalimantan (Indonesia); (2) Malay Peninsula, Sumatra,
and some Sulawesi; (3) Indonesia (Java, Bali, Irian Jaya, some Sulawesi, Sumatra).
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Mopdomorudecku u TeHeTHdeckd A. cerana
mojapaszensercss Ha  Bechb  cmekTp.  Ilocnemnue
WCCIEOBAaHUS TOKa3ajM, 4YTO CYHNIECTBYET IIECTh
«MopdokactepoB» [puc. 4], TO ecTh T'PYNITHPOBKU
BHyTpH A. Cerana, OCHOBaHHbIE Ha  CJIO0XHOM
CTaTUCTUYECKOM  MHOTOMEPHOM  MOP(HOMETPUUYECKOM
ananmse 12 mopgonoruyeckux npusnakos [Radloff et al.,
2010]. I'eretmueckmit mramm A. cerana, oOHapy>KEHHBIH
B HoBoii ['Bunee 1 Ha COJIOMOHOBBIX OCTpOBax (COTIacHO
ompenenennto D. Anderson, muaHoe o0IIeHNE), TTOTaaeT
B Mopdoxiactep VI, KOTOPBIA pacnpocTpaHeH B 10)KHOM
Tannaune, Manaiisun u Uanonesun (puc. 4 [Radloff et
al., 2010]. Mopdoxnacrepsr V u VI (bununnunckas u
WHJI0-MaJlalicKasl ~ TPYNIBl  COOTBETCTBEHHO)  TaKXkKe
BCTPEYAIOTCS B TPONMHMYECKOM BIIAXHOM KiuMare. Bee
oCTaJIbHble MOP(OKIACTEPbI BCTPEYAIOTCSl BHE BJIAKHOTO
TPONHMYECKOTO KIMMAaTa, XOTS HEKOTOPBIE IMOJKJIACTEPHI
MOTYT TIOTa/IaTh BO BJIAXHBINA / CyXOH TPOMHMYECKUH WIIN
cyOTponmueckuii KiIuMar (B mpeaenax Mopdoxiacrepa |:
Wunus, uentpanbHblil 1 BocTouHbIA KuTalh u snoHckue
moAKiIacTepsl, B  mOpenenax wmopdokiaacrepa 1V:

India

Palawan, Mindanao, Cebu

Taunanackuii monknacrep). ToHkas Mopdonoruyeckas
muddepennmanus  Obuta OOHapy)KeHa B  HEKOTOPBIX
MopdoknacTepax, 41O 0OBIYHO CBSI3aHO c
Ouoreorpa@UuecCKUMHA U KIMMATHYCCKHUMH TPaHULAMH
[Radloff et al., 2010].

B wunpo-mamaiickom  mopdoxiacrepe VI
(comepkamiem remotunm A, cerana Java)  GbutH
obHapykeHbl Tpu ocHOBHBIe noarpymnmel [Radloff et al.,
2005b; Radloff et al., 2010]: (1) IManaBan (OUITHITTHHEL),
CeBepuniii  bopueo  (Mamaiisuss) wu  Kamumanrtan
(Mumonesus); (2) Manaiickuii monyoctpoB, Cymarpa u
uHekotoprie octpoBa Cynasecw; (3) Wumonesust (SBa,
banu, Upuan-Ixas, Hekotopsie octpoBa CynaBecu u
Cymartpa. 3n1ech ciemyer OTMETHTb, 4TO
Mopdooruueckoe NOApa3JIeleHue, 0COOCHHO
OCHOBAaHHOC Ha YPE3BBIYAIHO TOHKHX HM3MEHEHUX,
obOHapyXeHHBIX y A. cerana, He mmoJpa3yMeBaeT
pasnesieHus Ha ITaMMbl U M3MCHEHUH B MOBEICHHH HJIH
TCHETHKE.

Mainland group

Mainland Asia, including India

L Malaysia south of Kra ecotone, Sundaland Sundaland group

Mindanao group

A. nigrocincta - Sulawesi, Sangihe

Luzon, Mindanao, Leyte and Negros

Luzon and Mindanao group

Puc. 5. ®unoreHernyeckoe IPeBO OCHOBHBIX TarioTUIoB A. cerana (mutoxonapuanshubsie JJHK-moarpymmen) u
COOTBETCTBYOIIHE MM reorpadudeckue peruorst [Smith et al., 2000]. Tarke mokazaHo pacronoxerue A. nigrocincta B apese.
Fig. 5. Phylogenetic tree of the main A. cerana haplotypes (mitochondrial DNA subgroupings) and their corresponding

geographic regions [Smith et al., 2000]. The placement of A. nigrocincta within the tree also shown.

I'eneTuyeckoe pazHoodpasue A. cerana

BonpmmuacTBO TIOCIIEAHUX TeHEeTHYECKUX
UCCIIEJOBaHUN B LIEJIOM COTJIACHBI ¢ MOP(OJIOTHIECKUMU
nccnenoBaHusMu. OHH JIETST BUIBI HA YETHIPE OCHOBHBIC
reHetuyeckue rpymmsl [puc. 4] [Smith, 2011; Smith et al.,
2000]. Omma w3 otmx rpymm (rpymma  Sundaland)
cootBercTBYeT Mopdokiactepy VI (= uago-manaiickas A.
cerana), KOTOpbIM conmepkuT reHotwn A. Cerana Java
[puc. 5]. Ota reHeTHUeCKN U MOP(OIOTHIECKH OTIMYHASL

HOATpyINa OrpaHWYEHAa a3MaTCKUMHU TPOMHKAMHU K IOTY
ot 10° ceBepHoii mmpotsl [Smith et al., 2000; Rueppell et
al., 2011; Smith, 2011; Songram et al, 2006].
JanpHelimee TreHETHYECKOE TMOApa3/eNiCHHE MOXKHO
Haiith B rpynne Cynpanenn / Wupo-Manaiis. 3xech
yMecTeH TOT (pakT, uro oOpasisl A. cerana us SIssl, bamm,
®nopeca, Tumopa n CynaBecu OOBEAMHSIOTCS BMeECTE,
kak 1 u3 baau u JlomGoka [Smith et al., 2000; Smith,
2011]. Tenetnueckas knactepusanus B rpymnme Sundaland
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/ Indo-Malayan, M10-BUANMOMY, CBsI3aHa c
pacmojyio)keHHeM  Ha  KOHTHHEHTAJIbHOM  Iielbde
CyHpanenaa W KoJeOaHUSIMH YPOBHS MOPSI BO BpeMs
IUIEHCTOLEHOBOTO oJefieHeHHusa. OcTpoBa Ha 30HJCKOM
menspe (Cymarpa, SBa, bamm, Jlombox, Tumop u
Qiopec) ObIIM  COCOMHEHBI CyImIed B IIEPUOJBI
oJiefieHeHusI, Torjaa kak bopreo m CynaBecn ocraBaiuch
pas3zienieHHbIMU TiyOokuMH KaHaimamu [Smith, 2011].
3nech clenyeT OTMETHTh, YTO YETKHE TI'€HETHYECKHe
TPaHMIBl MEXAy NONyIAIMsIMA (HampuMmep, MEXAy
Ipynmoil W3 MaTepukoBOM A3uum W TIpynmod u3
Cynpanenga / WMupo-Manaiin) cBsi3aHBI KOHKPETHO C
UCTIOJIb3yEMbIM TeHETHYECKUM MapKepoM.
MuTtoxouapuanbnas JIHK HacrmegyeTcs mo MaTepuHCKON
JVHUU, W TO3TOMY JI00OW MOTOK TEHOB M IpHUMECH
MEXIY HOMYISLUUSIMUA TPEICTABISET IOTOK IKEHCKHX
TeHOB (MHUTrpamys), TOTJa KaK IIOTOK TCHOB TPYTHEH
HEBHJIMM C HCIIOJIb30BAaHUEM 3TOr0 Mapkepa. Paznmuuus B
SOCPHOM TEHOME pa3BHBAINCH TOpa3f0 MEIJICHHEE H
HacJeJOBAINCh KaKk II0 MaTepUHCKOHW, TaKk U II0
oTnoBckoi  nmHMu  [Smith, 2011]. Kpome Toro,
muroxouapuansHas JHK pmaer xopowyio kaptuny
MPOLUIBIX HOMYJISILIMOHHBIX TEHETUUECKUX COOBITUI, B TO
BpeMsi KaKk OHa JaeT Majo WM BooOIe HEe JaeT
uHdopMaImu 00 amanTalpK K JOKaIbHOH cpeme [Smith,
2011]. Orto o3mauaer, uto auddepeHIanns B TPYIIe
Cynpanenna / Mano-Manaiin (kak, BIIpo4eM, MEXIY U
BHYTPH APYruX MOP(HOKIACTEPOB) OYCHb HE3HAYHUTEIbHA,
W IIMPOKHE pa3iMuusi B cpeae OOWTaHMs, a He
TCHETHYECKUE Pa3JInuusi, MOTYT OOBSCHHUTH Pasinyus B
MIOBEICHHH.

IHoasuaw! u pacer A. cerana

Xots myensl A. Cerana IoJDKHBI OBLTH HUMETh
o6ero mpezka ¢ A. mellifera, onu sBosoIIMOHIPOBATH B
oTnenbHbIe BUIBl. HeBo3MokHO ckpecTuTh A. cerana c A.
mellifera,  nmaxxe  ucmone3ys  MHCTPYMEHTAIBLHOE
OCEMEHEHHe, MOTOMY YTO 3TH JiBa BHIA B HACTOSIICEe
BpEMsI TEHETUYCCKA HECOBMECTHMEI, W YKH3HECIIOCOOHBIC
siil[a He MOTYT BO3HHUKHYTh B PE3yJIbTaTe MEPEKPECTHOTO
OIIOA0TBOpeHUs. Jl[pyrue pasinuuus BKIIOYAIOT KX
pa3iuyHble peakiuu Ha OOJIE3HH, 3apaXKeHHUS U
XAIOTHUKOB. A. Cerana ycroiumBa Kk Varroa m wumeer
3pQPCKTUBHYIO CTPATETHUIO 3aIUTHl OT THIAHTCKOTO
nrepras, oT Kortopoit muenst A. mellifera me wumeror
3amuThl. A. Cerana, OJHaKo, OYEHb UYYBCTBHUTEICH K
KienaMm Acarine, KOTOpble MPUOBLIN C MOSBICHUEM ITUYEI
A. mellifera na tepputoputo A. cerana. OH TaKKe OYeHb
BOCIIPHHUMYHB K BHUPYCY MEIIOTYATOTO paciuiofa Hu
THWJIBILY, HO Majo 4yBcTBUTENbHBI K NOSema. Beicokas
CTCIICHh M3MCHEHUS pa3Mepa W OKPAcKH, BEPOSITHO,
MOXET OTpaKaTh OKOJIOTHUYECKOe pa3HooOpasue A.
cerana. BiusHue mUpoTH U BEICOTH Ha pa3Mep pabounx
myena ObUIO Takke OOHapyxkeHo mias A. Cerana Bo
BoerHame. DTOT WIMPOKUH KIMMAaTHYECKUH JAMaIa3oH
MpUBEI K  CYNICCTBCHHBIM  Pa3IMYMsIM  MEXKIY

reorpa@UUecCKUMH  pacaMH  MEJIOHOCHBIX  IYell.
Tpomuueckne ¥ yMepeHHbIE pPackl OCOOEHHO 3aMETHO
pasnuyaloTes MO pasMepy Tela, THe3[la M KOJOHWH, a

TaKKe 10 CKOIUIGHWIO W r1olery. YMepeHHble U
cyOTpommyeckne packl XpaHAT OoJblliee KOJIMYECTBO
TTUILH, yeM TPOTIMYECKHUE pachl, KOTOpBIE
XapakTepu3yloTcs 0ojiee MHTPHPYIOLIMM, POSIIHMCA U
CKPBIBAFOLIAMCS HOBEJCHHEM, 4eM HepBEIC.
BuyTtpuBumoBas kiaccupukanus BUIOB  a3MATCKUX

MEIOHOCHBIX Iuest A. Cerana HaxXxOJWTCSl B COCTOSHHH
noToka W HeompemenenHoctu [Hepburn et al., 2001].
Uccnenosanus, IIPOBEJICHHBIE MexnyHapoJHbIM
LIEHTPOM KOMIUICKCHOTO pa3BHTHSl TOPHBIX pailOHOB
(ICIMOD), moka3ssiBatoT, 4to momyisiud A. cerana
MOXKHO pa3/ieIuTh Ha TPH NOABHAA, a MMEHHO A. C.
cerana, A. c. himalaya, and A. c. indica. 13 nux apean A.
C. Cerana TmpocTHpaeTcs 4Yepe3 CeBEepO-3amaaHble
I'mmanan B MHauu, ceBepo-3amajHyl0 IOTPaHHUYHYIO
npoBuHIWIO [lakucrana u paiion Hemama Ixymia. A. C.
Himalaya Bctpeuaercs B xommax Henama, VYrtrap-
IIpangema, CeBepo-Boctounsix [ mmanaeB u byrana, A. C.
indica BcTpeuaercsi Ha pPaBHHHAX U B HPEATOPHIX
peruoHa.

ITogoGHBIE wWccenoBaHUs, MPOBEACHHBIE B
Kurae, mokassiBaroT HajM4Me MsITH MOABHIOB A. cerana.
K uum ortHocsres A. €. cerana, A. c. skorikovi, A. c.
abaensis, A. c. hainanensis, u A. c. indica [Zhen-Ming et
al., 1992; Partap, 1999]. Mopdomerpuueckuit aHanus A.
cerana F. B Kutae mokasan, 4To «BOCTOYHO-KHTaiicKas
paca», npuHaaiexamas «A. €. cerana», u «paca FOxHoro
IOupHams» - 310 «A. c. indica», «paca FOxHBIH
IOubHauby u «paca Aba» (Aba cerana) moxer ObITh
JucKpuMUHHpoBaHa. OIHAKO 3TOT aHAIW3 HE CMOT
MIPOBECTH paszinumne Mexay «pacoi FOxxHoro FOHRHAHMY
(A. c. indica), «pacoii Xaitmaus» (Hainan cerana) wu
«pacoit Tubera» (Tibet cerana). MonekynsipHblii aHanu3
MoKa3al, 4YT0 MUTOXOHJpHUalibHbIe I'eHOTUNBI A. Cerana
OBLTH TAaKMMH XK€, KaK ¥ Y BceX 00pa3IoB, IPOUCXOIAIINX
u3 Uuanu, 0e3 u3MeHeHHH U MPUHAUICKANNX K TPYIIIe
A. cerana «MatepukoBas Asws». BBUIO TIOATBEPXKICHO,
YTO MHUTOXOHJAPHAIbHBIC TEHOTHIIEI A. Cerana B I0KHOU
YaCTH TPOBHMHIMH ['aHbCy U B ceBepHO# dactu Aba Obutn
B m300mmmuu. OnucaHue CIEAYIOUINX BHAOB JOCTYITHO B
JUTEpaType.

1. A. C. cerana - 3TOT IIOABHI C CaMBIM OOJIBIIINM
pasmepoMm Tena A. Cerana BcTpedaeTrcsi B CEBEPHBIX
paiionax Kurasd, Ha ceBepo-zamane Muaum, Ha ceBepe
[Takucrana n AdranucraHna u Ha ceBepe BnerHama. B
CpefHEeM JUIMHA X000TKa M MEPEIHEr0 Kpbula COCTABISIET
5,25 n 8,63 MM COOTBETCTBEHHO, 1 OHH OOHapYXCHHI B
Adranucrane, [lakucrane, CepepHoit Mumuu, Kurae u
CesepHom Bretname.

2. A. c. indica - 3TOT mOABUI MMEET HAUMEHBIIUN
pa3mep Texna, oburaeT Ha tore Muanm, Ha tore Tanmanna,
Kambomxu m Brernama. J[nmmHa X000TKa W MEpeIHErO
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Kpbuta coctaBuser 4,58-4,78 MM u 7,42-7,78 MM
cootBerctBenno  [Ruttner,  1988]. On  Ttakxe
pacopoctpansercs B lllpu-Jlanke, banrmanem, bupwme,
Manaiizun, UHnoHe3nn u Ha OUINNIIHHAX.

3. A. cerana japonica - 3TOT MOJABH] SHAEMUYEH ISt
YMEpEHHOTO KinMara SIImoHuy, 3a HCKIII0OYeHHEM OCTPOBa
XOKKaizo. DTOT MOABUA JETUTCA HAa JBAa OTACIBHBIX
skoruna: XoHcto u Ilycuma. Pasmep tenma A. C. japonica
OTHOCHUTENIbHO OOJBIION, CO cpemHed IMHON X000TKa
5,18 MM © cpemHel IIHHOM mepeaHero Kpeuta 8,69 M. A.
C. japonica mocrtemeHHo ~ObUTa  3aMeHEHa ~ Ha
uaTpoayuuposannyio A. mellifera [Okada, 1986].

4. A. c. skorikovi wiu A. c. himalaya - pasmep Tena
9TOTO MOJBUA SIBIISIETCS POMEXKYTOUHBIM Mexny A. C.
cerana u A. c. indica. Berpeuaercs Ha Boctoke ['umanaes
ot Henmana no ceBepnoro Tamnanna. B cpegnem qiuHa
X000TKa ¥ TIepeaHero Kpeuta coctaBiser 5,14 u 8,03 mm
cootBercTBeHHO. OH siBiIsIeTCS AOOPUTeHHBIM U AU
Mexny Adraancranom u Smorueit, a Takoke or Poccnn
Kuras Ha ceBepe mo roxnHoi WMunonesun. HemaBHO
3aBeseH B [lamya-HoByro I'BuHelo u oOHapyXeH B
enrpanshoii u Bocrounoii wactsax ['mmanaes [Ruttner,
1988]. A. cerana cTpouT TrHE30, COCTOSIIEE U3 CEPUH
nmapaieNbHbIX TpebHelt, moxoknx mHa A. mellifera, u
CTPOHUT CBOE THE3/I0 BHYTPH MOJIOCTH.

5. A. c. nuluensis - mogBuA MEIOHOCHON ITYEIHI,
onucanHbli B 1996 rony Tingek, Koeniger, and Koeniger.
l'eorpadmueckoe pacnpocTpaHeHHWE TMOIBHAA - 3TO
octpoB bopueo B FOro-Bocrounoil A3um, nmonutuyecku
pa3neneHHbli  Mexnay HMupnonesueit, Manaiizued wu
Bpyneem. A. c. nuluensis sBisercs omHHM U3 psma
a3MaTCKUX MEJOHOCHBIX IT4el, B TOM 4YHcile Oojee
nesscusix A. koschevnikovi u A. nigrocincta (mocnemumii
13 KOTOPBIX MMEET Onm3iexaniylo cpery oOWTaHHs Ha
cocennux octpoBax CynaBecu u MuHaaHao). XOTS 3TOT
Buj ObUI IEpBOHAYAIBHO ONWCAH KakK BHI, C TeX IOP
ObLIO OTIpPEEIICHO, 4TO OH HPE/ICTABISET
reorpagpuaecKyio pacy (rotBIT) IIIIPOKO
pacmpoctpanensoro A. cerana [Engel, 1999]. Kak u
MHorue myenbl, A. C. nuluensis moasepkeH 3apaskeHUIO
napasuTHYECKUM KilenioM Varroa, XoTs B JaHHOM cllydae
oco6brit B - Varroa underwoodi (8 atom acrekre A. C.
nuluensis ananoruuen A. nigrocincta).

Mopdoxaacrepsl A. cerana
Radloff et al. [2010] monmpasaenun A. cerana xa
LIECTh KJIACTEPOB, YKA3aHHBIX HUXKE:

1. Mopdoxmacrep |: CeBepnas cerana. Ilgenma
pacnpoctpansiercss u3 ceBepHoro AdraHucrana u
[Takucrana udepe3 ceBepo-3amnan MHauu, depe3 10XKHBINA
Tuber, ceBep Mbsiumbl, Kuraii, a 3aTeM Ha ceBEpO-BOCTOK
B Kopero, Ha lanbauit Boctox Poccuu u B Slmonuro. Itu
muenbl paHee ObuUTH HasBaubl Tak: A. C. skorikovi, A. c.
abansis, A. c. abanensis, A. c. bijjieca, A. c. cathayca, A.
c. cerana, A. c. fantsun, A. c. hainana, A. c. hainanensis,
A. c. heimifeng, A. c. indica, A. C. japonica, A. c. javana,

A. c. kweiyanga, A. c. maerkang, A. c. pekinga, A. c.
peroni, A. c. skorikovi, A. c. shankianga and A. c.
twolareca.

ects  cyOkyacTepoB  WIM  HOMYJSMN
Mop(oMeTprUEeCcKH pa3IuINMBI B 3TOM MopdoKIacTepe:

(a) rpymna " Indus" B Adranucrane, [lakucrane
u Kammupe;

(6) rpynma " Himachali" 8 Xumauan-IIpazer,
WNunus;

C) rpymma " Aba" B I0KHBIX TIPOBUHIUAX [ aHbCY
U B LEHTPAaJbHOM M CEBEPHOM 4YACTAX IPOBUHLUU
Coruyans B Kwurae, ceepnom Kurtae m Poccum (Gomee
KPYIIHbIC MTYEIbl);

(d) momkmacrep B LEHTPAIBHOM M BOCTOYHOM
Kurae;

€) «IOXHBII» CyOKIacTep Cerana B I0XKHOM 4acTu
npoBuHiMK FOHbHaHb, ['yanayHn, ['yancu u XaiiHanp B
Kurae;

(f) rpymma "Japonica” B SImounu u Kopee.

2. Mopdoxnacrep |l: I'mmanaiickas cerana. On
BKJIIOYaeT Imues ceBepHoil Mumuu: (a) ceBepo-3aman, (B)
CEeBEPO-BOCTOK; M HEKOTOpble U3 IkHOTO (c) Tubera u
Henana. Dtu muensl panee Obutd Ha3BaHbl A. C. Skorikovi,
A. c. indica, A. c. himalayana, u A. c. himalaya. B stom
MopdoKIacTepe pa3THYUMBI Ba TOIKIAcTepa: () Muesbl
¢ ceBepo-3amanga - rpymma «Xonmb» U (6) - ceBepo-
BOCTOYHBIE IUeNIbI - Tpymma «[ aHr».

3. Mopdoxnacrep Ill: HWuauiickas paBHUHHAS
cerana BcTpedaeTcsl Ha paBHUHAX LEHTPAITBHON U I0X)KHOM
Wunnun wn Ulpu-Jlanku kak AOBOJBHO OJHOpPOAHAsS
MIOTYJISINKS, JaBHO M3BECTHAs Kak "paBHUHHas cerana "
JUISL 3TOTO CYOKOHTHMHEHTA. OTH IYeJbl TOJIBKO paHee
HaspBamuch A. C. indica. PasHoBumHOCTH «PaBHMH» B
npenenax Morphocluster Il (paree A. cerana indica)
HEJ[aBHO ObLlla TEHETHUYECKH BbIIeIeHa B HOBBIA BuI (A.
indica) [Lo et al., 2010].

4. Mopdoknacrep |V: wuHgoKkuTalickas Cerana
00pa3yloT KOMIIaKTHYIO Tpymiy B MbsSHME, CEBEpHOM
Taunange, Jlaoce, Kambomke u 60ee rokHoM BreTHame.
ITuensr mopdoxmacrepa IV panee HaszpBamuch A. C.
indica u A. c. javana.

5. Mopdoxknacrep V: @ununnuHckas Ccerana
orpanndeH QOUIMIIMHAMHM, HO HCKIIIOYAeT OOJBIIYIO
yacTh octpoBa [lanaBan. [Tuens aTOro cKoruieHus paHee
naspiBasiuck A. philippina, A. c. philippina, u A. c.
samarensis. Ha atux ocTpoBax ecTh MHOATPYIIIHI,
Ha3bIBaE€MbIE, COOTBETCTBEHHO, OCHOBHBIMU TpyNIaMu
ocTtpoBoB: muenamu "Jlycon", muenamu "MunpaHao" u
nuenamu "Bucaiin".

6. Mopdoxmacrep VI: mHmo-manaiickas cerana,
npocTupaercss OT rokHoro Tamnanaa no Manai3un u
Wuponesnn. DOta OoJblas TEPPUTOPHS COCTOUT U3
MOP(OMETPUYECKH JIOBOJIBHO OHOPOIHOW ITYEJIbI HIDKE
IOxnH0-KuTaiickoro Mops. DTH m4ensl paHee Ha3bIBAINCh
A. cerana, A. indica, A. javana, A. c. johni, A. lieftincki,
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A. peroni, A. vechti linda u A. v. vechti. B stom
MopdoKITacTepe pa3IMIUMbl TPH MOAKIACTEpA:

a) muensl Pwmnnua ([TanaBan), Manaiszuu
(Cesepubiii bopueo), Unnonesnu (Kanumanran).

(6) Maaiicknit momyoctpoB, Cymarpa wu
HekoTopble mueltbl CynaBecu.

(8) Uunomesust (SIBa, bamm, Wpuman [Ixas,
HekoTopsie octpoBa CynaBecu u Cymarpa).

Ikorunsl A. cerana B Unauu
BcecroponHue wuccnenoBaHMs OHMOMETPUH |
TaKCOHOMUHN A. cerana B I/IH)II/II/I BBISIBUJIU
BHYTPHBHJIOBYIO BapHaIlMio B MHAEHCKOH A. cerana Ha
ceMb OJKOTHMOB, ykasaHueix Kshirsagar [1983] u
nepeonpeieNieHHbIX [Tabmuna 2]. Briosse Bo3MoXHO, UTO

z[anLHeﬁnme HOHpO6HI>IC HUCCICOAOBaHUA
O6Hapy)KI/ITI> JONOJIHUTEIbHBIC DKOTHUIIBI U PACHI.

IIO3BOJIAT

3amerkn 00 A. cerana B crpanax Cesepo-BocTouHoii
A3zum

JIBa ceBepo-BOCTOYHBIX a3WATCKUX MOIBHAa A.
cerana omucaHbl HeAaBHO ¢ wHcmosib3oBanueM MTJIHK
(monueii renom), sJIHK (mBa rema) u Mopdosorun
(mectp mapamerpoB): A. cerana koreana u A. cerana
ussuriensis (llyasov et al., 2018; llyasov et al., 2019).
MHoauaer A. c. koreana wm A. C. ussuriensis ObuH
OTHACJIICHBI OT KuTalickoro A. C. Cerana W SIOHCKOTO
Japanese A. C. japonica noasunos Ha 0,8% B s/IHK, Ha
2,6% B MT/IHK 1 Ha 2,2% B MOp(hosI0Oruu B CpeiHEM.

Tabmuua 2.
Oxortunsl of A. cerana F. 8 Unnuu
Table 2. Ecotypes of A. cerana F. in India
Peruon IMupoTa Hourora Pacnonoxenue IIpumeuanue
Kammupckas 34°05’ 1.586 Srinagar, Jammu and | Cawmblif 60abIIO# KOTHIT
IOTMHA Kashmir B CTpaHe
3anmagHbie 31°43’ 761 Mandi, Himachal Pradesh | Bo3sMo>XxHO BKJIIO4aeT B
Iumanan cebss crenyomme JBa
BapuaHTa
3amnagHbie 30°05’ 700 Kangra, Himachal | Bo3mosxkxHo BapUaHT
IMoarumanau Pradesh 3amagHeix ['uMaaes
[pearopss 30°10’ 630 Ranipokhari, Uttar | BozmoxHO BapuaHT
3arnaaasix Pradesh 3anagHelX I 'MManaes, a
IToarumanacs HE SKOTHII
Bocrounsle 26°53’ 1.500 Kurseong, West Bengal Verma [1992]
I'umanan MpearnoaraeT Hajauaue 3
pac B 3TOM perHoHe
Wupo-Tanrckue 29°13’ 440 Haldwani, Uttar Pradesh Mahabaleshwar Bxirouen
PaBHUHEI u 26°06’ 53 Muzaffarpur, Bihar u3-3a  ero  OOJBIION
XOJIMBI 26°05’ 54 Guahati, Assam BBICOTBI
Apasam 24°36' 1.195 Mount Abu, Rajasthan
17°56’ 1.382 Mahabaleshwar,
Maharashtra
LlenTpasnbHast 20°48' 27 Cuttack, Orissa
Nnnus
IMonyocTpoBHast 17°50’ 767 Lammasingi, Andhra
Nnaus Pradesh
17°00' 670 Petlond, Maharashtra
3araaHbie u 15°20' 700 Castle Rock, Karnataka Kodaikanal BKJIIOYEH
Bocrounsie 14°57' 700 Yellapur, Karnataka Omarogaps cBoeii
IaTel 12°57' 650 Sakleshpur, Karnataka 00JIBIION BBICOTE
10°14’ 2.343 Kodaikanal, Tamilnadu
3amnaganie i 14°25’ 0 Kumtha, Karnataka Cambrit MaJleHbKH I
Bocrounsie 11°55' 0 Pondicherry, Pondicherry | sxorun B ctpane
IpUOpEXHbIE 10°46’ 97 Palghat, Kerala
T10JIOCHI 08°44’ 51 Tirunelveli, Tamil Nadu
II0JIyOCTPOBOB 08°05' 37 Kanyakumari, Tamil
Nadu
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IIpennonaranocs, 4TO Ooplre BCETO
nuctopuuecknx murpanui u3 FOxnoit B CepepHyto Asuio
npoucxoauno uepe3d Kopelickuid mOgyoCTpoB B JBYX
HarpasieHusax: Ha Janbauiit Boctox Poccun u SInonckuii
apxurernar B mepuox osencHeHus 30 THICSY JeT Hazan

japonica, A. c. koreana, A. c. ussuriensis. Cpenuee
¢duoreHeTHYCCKOE JIpEBO, IIOCTPOECHHOE c
HCIIOJIb30BAHHUEM QJITOpUTMA COCAUHCHUSA COCCI[Gf/i u
CBKJIMIOBBIX paCCTOHHHﬁ, OCHOBAHHOC Ha JAaHHBIX BCECX
MtAHK, 1/JHK u mopdonorun obpasmor A. cerana u

[llyasov et al., 2018; llyasov et al., 2019] [puc. 6].  ykopeHeHHoe B BbiOOpke BHe rpymmsl A. mellifera,
dunoreHeTHYECKUE AepeBbsa, ocHoBaHHble Ha MT/IHK, MOKa3bIBAECT  Pa3HULY  MEXAY  AHAIU3UPYEMBIMU
s/IHK u mopdosioruun, moaHOCThIO cooTBeTCTBYIOT Apyr  nonsumamu [llyasov et al.,, 2018; Ilyasov et al., 2019]
JPYTy, YTO MOKa3bIBAET Pa3JebHOE PACIOIOXKEHHE BCcex  [puc. 7].
4eThIpeX CEeBEepHBIX moaBuaoB A. C. cerana, A. C.

Russia

.AV|ad|vostok Kutah |rosh|ma

Beijin A/’_"\ Ndrth Korea
_:'; Chg\gcheon ukdoJapan

W

T Jeoiiabukdoa H?RQR%?P hirkdo

Gyeongsangnamdo_ aAKyom .
Jeollanamdb SRR

, Jiangsu

jiangxi
7.{[. Taipei

T A v\}"alchung

Puc. 6. T'eorpaduueckoe pacrnpeneneHue oopasios A. Cerana, UCIoIb30BaHHBIX I CPABHUTEIHHOTO aHAIN3a MOJTHBIX
nocnenoBarensHocteit MTJIHK 1 1ByX BO3MOKHEBIX IyTelt ux Murparin B ceBeproit Asuu (llyasov et al., 2019).
Fig. 6. Geographical distribution of A. cerana samples used in a comparative analysis of complete mtDNA sequences
and two possible ways of their migration in northern Asia (llyasov et al., 2019).

A. c. ussuriensis (Russia)

A. c. cerana (China)

A. c. japonica (Japan)

A. c. koreana (Korea)

A. cerana (Taiwan)

A. cerana (Malaysia)

A. mellifera (Europe)

1 2 3 4 5 6 7 8
Puc. 7. CornacoBanHoe (bPIJIOFeHCTI/I‘IGCKOG APEBO, ITIOCTPOCHHOC C UCIIOJIb30BAHUEM aJITOPpUTMA COCAUHCHUSA

cocelei U eBKIMIOBBIX paccTosiHui, ocHoBaHHOE Ha naHHbIX MT/IHK, s/THK 1 mopdosaoruu oopasios
A. cerana u ocHoBanHoe Ha A. mellifera B kauecTBe 0Opasiia BHE rPyMIIbI.
Fig. 7. The consensus phylogenetic tree constructed using a Neighbor-joining algorithm and Euclidian distances based
on the mtDNA, nDNA, and morphology data of A. cerana samples and rooted with the A. mellifera as an out-group sample.
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JBOJIONHSA H PACHPOCTPAHEHHE
eBponeiickoii mueast A. mellifera

OTOT paz;gen BKIIOYaeT B ceOs KlacCHYecKHe
MOpQOMETpHYECKIe U TeOMETPUYEcKHe MOP(HOMETPHUECKUE
HCCIENOBAaHUSl JIMHUH W TOJABUAOB  €BPOIEHCKOH
memonocuoir muennr A, mellifera. Cuavyana kpatko
paccmarpuBarotest Buabl u noasuasl A. mellifera. 3arem
YIIOMHHAIOTCSL ~ METOJOJIOTMH,  HCIHOJb3YeMble  IUIS
pa3MueHHs] E€BPOMEHCKUX JIMHUM MYEeNOBOJCTBA W
MOJBUA, ¥ OOCYXKIAIOTCS OCHOBHBIE MCCIICIOBAaHHS B
aToi oOmactu. ['eorpaduyeckoe mpoucxoxaeHue A.
mellifera me ycraHomieno. B To Bpemst kKak HEKOTOpHIC
aBTopsl [Ruttner et al., 1978; Ruttner, 1988; Garnery et
al.,, 1993; Han et al., 2012; Wallberg et al., 2014]
MIPEATIONAaraoT a3uaTCcKoe MPOUCXO0XKICHNE ITYell, IpYyTrue
npenmnosararoT adpukaHckoe mpoucxoxmenune [Wilson,
1971; Whitfield et al., 2006; Kotthoff et al., 2013].

Bun A. mellifera umeer Gospioe 3HaueHHe ISt
CEJIbCKOIO  XO35ICTBA, OKPYXKAIOLIEW cpelapl U MHPOBOM
SKOHOMHKH. OTOT BHJI UMEET LIMPOKHH reorpaduuecKuii
apealt, ¥ MOJBH/bI BCTPEYAIOTCSI B MIPUPOJIE TIOUTH BO BCEH
Esporie, Appuke, Ha brmxaem Boctoke u B LleHTpanbHOI
Asun [Ruttner, 1988; Sheppard, Meixner, 2003; Chen et al.,
2016], m pasnUYaroTCs TO TIOBEACHHIO, (DH3HOJIOTHH WU

Mopdonorus  [Ruttner, 1988]. Kpome Toro, mnoasuisl
3aMaJiHO¥ MEJOHOCHOM MU€eNbl IIUPOKO PACIPOCTPAHEHBI 32
NpefeNiaMd ~ MX ~ ©CTECTBEHHOIO  apeayia  Onaroiapst
9KOHOMHYECKAM BBITOJIAM, CBSI3aHHBIM C OIBUICHHEM H
TIPOM3BOJICTBOM Meza. Ha 3Toit GoJbIIoi TeppuUTOpUN BH
3aHMMaeT  JIOBOJBHO  PA3sHOOOpasHbIe  HKOJOTUYECKUE
PaifoHBI, OT ITyCTBIHb J0 TPOIMYECKHX JIECOB U OT TOPHBIX
paiioHOB 10 6oJtoT. COBOKYIHBIA 3()PEKT IKOIOTHUECKHX
H3MeHeHHﬁ, OXJTAXKACHUA U CMCHBI PaCTUTCIIbHOCTH ITPHUBETT
K [IMPOKO PACIPOCTPAHEHHOMY MOPQOJIOTHYECKOMY U
MOBEZCHYECKOMY pa3HoOoOpasuio BuaOB. B  mpenenax
oOmupHOW 00IacTH PacpoCTpaHEHHUsT OBLUIM  OIHCAHBI
MHorouuciennbie moaBuasl [Engel, 1999; Ruttner, 1988;
Sheppard et al, 1997]. MUcmome3ys KIacCHYECKYIO
mopdomerpuro, Ruttner [1988] wmaccuduumposan A,
mellifera B 24 reorpajpuuecknx mnomsuma. B  o630pe
BHyTpuBHaoBON Kinaccudukaiu A. mellifera Engel [1999]
JN00aBMI YeThIpe MOMBHAA W OCTaBHJI CHHOHEM A. M.
remipes, Gerstaecker kKak AeMCTBUTENRHOE MM It A. M.
armeniaca. Kpome Toro, ObUIM ONHCAaHBI TPH HOBBIX
noasuaa, a uMenno: A. m. pomonella [Sheppard, Meixner,
2003], A. m. simensis [Meixner et al, 2011] u A. m.
sinisxinyuan [Chen et al., 2016]. Jeranu moasuma A.
mellifera nprueenets! B Tab. 3 1 Ha puc. 8.

Tabmnuna 3.
Moxeuaer Apis mellifera Linnaeus mo Ruttner [1988; 1992], Engel [1999], Sheppard u
Meixner [2003], Meixner et al. [2011], Chen et al. [2016].
Table 3. Apis mellifera Linnaeus, subspecies based on Ruttner [1988; 1992], Engel [1999],
Sheppard and Meixner [2003], Meixner et al. [2011], Chen et al. [2016].
Pernonst Hassanue Oo11ee Ha3BaHUE MophomeTrpudeckue Pacnpocrpanenue
IIOJIBHIIOB JIMHUH
Bamxuuii Boctok - Apis mellifera Kpurtckast muena @) Cpenm3eMHOMOPCKHI
Bocrounstii adami octpoB Kpur
(Bocrounoe Ruttner 1975
Cpenuzemnomopre u | Apis mellifera Tsup-11ansckas @) Tsap-11lanBCKHE TOPBI
HUpan) pomonella myena Cpenneit A3un
Sheppard,
Meixner 2003
Apis mellifera Kunpckas maena @) Tonbko Ha Kurpe
cypria
Pollman 1879
Apis mellifera Cupwiickas myesa (0] Broap BOCTOUHBIX
syriaca 6eperos CpeiM3eMHOTO
Skorikov 1929 Mopst, or Cupuu Ha
ceBepe [0 MMyCThIHU
Heres Ha 1ore.
Apis mellifera CepenuHHas myeia 0 Wpan, Upak, ceepHas
meda Cupus u 1oxHas Typuus
Skorikov 1929
Apis mellifera KaBka3ckas nuena @) Kagka3sckue ropsr
caucasica
Gorbachev 1916
Hosoe nmst:
Apis mellifera
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caucasia
Engel 1999
Apis mellifera ApMsiHCKas myena Apmenus
armeniaca
Skorikov 1929
Hogoe nms:
Apis mellifera
remipes
Gerstaecker 1862
Apis mellifera AHaronuiickas Typrws
anatoliaca myena
Maa 1953
Tpomnuueckas Apis mellifera Erunerckas nuena Hunbckas nonvuHa
Adpuka lamarkii Erurra
Cockerell 1906
Apis mellifera Apabckas WIIN 3acylIMBbIC 30HBI
yemenitica HybGwuiickas muena Bocrounoit Appuku u
Ruttner 1988 ApaBHUICKOTO MOIYOCTPOBA.
Hogoe nms: Bcerpeuaercs B Yane,
Apis mellifera Caynosckoii ApaBuy,
jemenitica Engel Comanu, Cynane u
1999" Hemene.
Apis mellifera BocrouHo- Bocrounoe mobepexne
litorea AdpukaHckast Tponuueckoi AppHKH
Smith 1961 myena
Apis mellifera 3amazHo- Ot Hurepa Ha ceBepe 110
adansonii Adpukanckas 3amOuu Ha 10T€; U U3
Latreille 1804 muena Ceneraia Ha 3amaze B
CyJiaH Ha BOCTOKE.
Apis mellifera AdpukaHckas IOro-Bocrounas
scutellata muena Adpuka, ot HOxHOM
Lepeletier 1835 Aodpukn 10 Comanm.
Apis mellifera Bocrouno- TopsI BOCTOYHOIM
monticola AdpukaHckast Adpuku
Smith 1961 ropHasi Imyesa
Apis mellifera Karickas mruena Keiir pervon FOsxHO#M
capensis Adpuku
Escholtz 1821
Apis mellifera Masaracuiickas Manarackap
unicolor nuena
Latreille 1804
Apis mellifera D¢uorickas ropHas I'opHble cuctembl
simensis maesna D¢uonun
Meixner et al.
2011°
Bocrounoe Apis mellifera MakeoHcKast Or rora Pymbinun Ha
CpenuzeMHOMOpBe U | mMacedonica nyena ceBepe 10 CEBEPHOM
IOro-Bocrounas Ruttner 1988 I'peuinu Ha tore
Espormna Apis mellifera UranbsaHcKas UranbstHCKU#
ligustica myena ITOJIyOCTPOB
Spinola 1806
Apis mellifera Kapuuosbckas K rory ot AJbll, K 3anaty
carnic ® nyela oT ceBepHOM UTtamuu u x
Pollman 1879 BocTOKy 0 Cepbuu u

Pympinu
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Apis mellifera I'peueckas muena C I'penus v OKpYKaroIue

cecropia Orelickue ocTpoBa

Kiesenweiter

1860

Apis mellifera Cununuiickast C/IA CpennzeMHOMOPCKUi

sicula nyena octpoB CHiuns

Montagano 1911

Hosoe nms:

Apis mellifera

siciliana

Grassi 1881
3anagHoe Apis mellifera 3amnamHo- M 3anagHast u
Cpemuzemuomopse u | mellifera EBpomnetickas LenTpanpuas EBpoma
CeBepo-3anaaHast Linnaeus 1758 nyena
EBpomna Apis mellifera Wbepwuiickas muena M [Mupeneiickuii

iberica MOJTYOCTPOB

Goetze 1964

Hosoe umst: Apis

mellifera

iberiensis

Engel 1999

Apis mellifera Caxapckast mmiena M Northwestern Africa,

sahariensis along the southern side

Baldensperger of Atlas mountains

1924

Apis mellifera Temnuiickas myena M K ceBepy oT Atnacckux

intermissa rop, or Mapokko Ha

Maa 1953* 3amane A0 TyHuca Ha

BOCTOKE

Apis mellifera Masbruiickas M/A Tonbko

ruttneri Sheppard | muena CpemM3eMHOMOPCKHI

et al. 1997 octpoB ManbTta
Mason3BecTHbIC Apis mellifera Pycckas  cremHas - Central Russian Steppes
IO IBUIBI Artemisia muena

Engel 1999°

Apis mellifera CuHblOaHbCKast - Cunptoanb, Kurait

sinisxinyuan muesna

Chen et al. 2016

Apis mellifera

YKpaI/IHCKaﬂ myciia

B ocHoBHOM B YKpauHe

sossimai

Engel 1999

Apis mellifera Kpbimckas myesa - Ilo CEBEPHO-
taurica LEHTpaJILHBEIM ~ Oeperam
Alpatov 1938° YepHoro Mopsi, B Kpeimy

TA. m. nubica Ruttner 1976 sto curonum A. M. jemenitica B To Bpems kak A. m. sudanensis u A. m. bandasii,

nomina nuda, ucrmosk3yTCs AJst OTIMCaHUs MOMyJIsIui 3toro nmoasuaa [Engel, 1999].

HoBoe momBumoBoe Ha3BaHWE UII MEOOHOCHBIX IUesl DQHONMH, MPEUIOKEHHOE aBTOPaMHU ISl 3aMEHBI

HECKOJIBKHX NOMina nuda, panee BcTpevaBLmnxcs B auteparype [Meixner et al., 2011].
® A. m. carpathica Foti 1965, cormacro Ruttner [1988], cy6romyssimuu A. m. carnica.

* Apis mellifera intermissa Maa u A. m. major Ruttner ¢ coast. 1978 curonnmvsr [Engel, 1999]

® 3amena npemtoskena Engel [1999] mns A. m. acervorum Skorikov 1929 u A. m. cerifera Gesticker 1862,
COOTBETCTBEHHO, ISl 3aHSTHIX MTOJBUIOBBIX TAKCOHOB.

®3rot noasuz Gein orGpowen Ruttner [1988] us-3a negocrarka nHpopMawmy, HO oIepKuBactes Engel [1999].
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Knaccuueckas mopdomerpus A. mellifera

Knaccuueckas MopdomeTpus (Taxxke
Ha3bIBaecMas TpaJULIHOHHON Mopdomerpueit),
OCHOBaHHas  Ha  W3MEpPeHWH  MOp(OMETpUUECKUX

NPHU3HAKOB, IIMPOKO MCIOJIL30BATIACh I TOTO, YTOOBI
CHavaJla BBIICIUTE TIOABHU/IBI, & 3aTEM CTPYIIIUPOBATh UX
B oBOJOMOHHEIE nHMK [Alpatov, 1929; DuPraw, 1964;

UCIOJIb3YIOTCSI  YUCTIOBBIC JIAHHBIC, IOJyYCHHBIC B
pe3ynbTare TOYHBIX M3MEPEHHI, HA OCHOBAHMH KOTOPBIX
JUISL  CTAaTHCTHYECKOTO aHalU3a MOJy9daloT CpeaHHe
3HauYeHWss CHMBOJIOB  Koyionwii  [Ruttner,  1988].
KoHmenms 4ucieHHoil TakCOHOMHH ObliIa BBEIEHA B
TAKCOHOMHIO MeJOHOCHBIX muen DuPraw [1964; 1965] u
moyTydniia JanbHeidmee passuthe y Ruttner ¢ coasr.

1965; Daly et al., 1982; Ruttner, 1988]. Bosiee pannne  [1978]. B  o3rtom ciyyae  wu3mepsiercss  Habop
METOJBI KJIacCH(GHUKAIMA MEIOHOCHBIX MM4Yel  ObLIH MOP(OJOrMYSCKUX MPU3HAKOB pa3Mepa Teia, IBETa |
OCHOBaHBl IJIAaBHBIM OOpa3oM Ha KAa4deCTBEHHBIX  ONEpeHHs. XOTsA TI0Ka €Me He  CYIIECTBYET
XapakTepuctukax Mop¢onornu. XOTs 3TH METOJbl  OOIIENPHHSATOr0 CTaHAApPTHOro Habopa CHMBOJIOB JUIst
aJIeKBaTHBI MPU pa3ndeHun Oojice BBICOKMX TAKCOHOB,  HCIIOJNB30BAaHMA B KJIACCHYECKOH  Mopdomerpuw,
9TH  METOAbl  OKa3alnChb  HEJAOCTaTOYHBIMH TP  CTaHJapTHble 36  CHMBOJOB, COCTaBJICHHBIE W3
pa3iMueHHy  TMOJABHJIOB  M4eN.  ODTO  BBI3BAIO  HECKOJIbKMX MCTOYHMKOB W HCIOJIb30BaHHBIE Ruttner
HE00X0AUMOCTh SBOJTIOIIH KJIACCHYIECKO [1988] B ero monorpaduu uiaM NOAMHOXECTBE M3 HUX,
MopdomeTpuu. Bmecto mpocToro ommcaHusi CUMBOJIOB — IPEICTaBIISIOTCS Hanbouee MPEANOYTUTENHHBIMU
OTHCNBHBIX MENOHOCHBIX IT4el B JTOM Merone  [rabmuia 4].
Tab6muma 4.
CrangaptHbie MOp(hoMeTpHUeCcKre CUMBOJIBL. J[i1s CHMBOJIOB, omucanHbIX B Ruttner [1988],
JaHbI CUMBOJIBI C COKpAIleHUsIMU coryiacHo Ruttner ¢ coast. [1978].
Table 4. Standard morphometric characters. For characters described in Ruttner [1988],
characters are given, with abbreviations according to Ruttner et al. [1978].
ITpusHak \ Ruttner | Coxpamenue * | Tpusnak \ Ruttner | Coxpamenue *
Bonocku LBer
JlmMHa MOKpPOBHBIX h HLTS IIurmenTanus Sc PSC1
BOJIOC HA TEPruTe 5 IIMTKA, Ky[oJa
[Iupuna ToMeHTyMa a TOM A [MurmenTanus B, K PSC2
Ha 4-M Teprure muTtka, B u K
IIupuna nonocku b TI
€33/ OT TOMEHTYMa
Kpbuibst
Pasmep [lepenHue Kpblibs
XoGoToK - PROBL Amuma - mepensero F, FWL
KpbLIa
Beapo Fe FEM Inprsa  nepeasero Fu FWW
KpbLIa
r . KyOuranbHas saeiixa,
OJICHB Ti TIB a CUBA
paccTosiHue a
JInuHa mmrocHsI M, TAL Kyouramnas smefiia, b cuBB
paccrosiHue 0
IIupuna mIrOCHBI M+ TAW YTribl epeiHero Kpbujia
3-#t Teprur, 5 T, T3 VYron kpsina Al Al Al
IIPOIOTIBHBIN
4-ii Teprur, § T, T4 Vrona kpeina A4 Ad Ad
ITPOIOJIBHBIH
CrepHur 3, 5 s, 1S3 VYron kpsuta B3 B3 B3
IIPOIOTBHBIN
BockoBoe 3epkainblie VYrou kpslia B4
CTepHHUT 3 W, WML B4 B4
IIPOJI0JIBHBII
BockoBoe 3epkainblie VYrou xpeina D7
CTEpHHUT 3, WT WMT D7 D7
MOTEepEYHbIN
Paccrosinue Mexay Wp WD VYrou kpbiia E9 E9 E9
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BOCKOBBIMU

3epKaJblaMu

cTepHHUTa 3

Crepuur 6, . Ls S6L VYroun kpbuia G7 G7 G7

[POIOJBHBIN

Crepur 6, Ts S6T Vron xpsuia G18 G18 G18

TpaHCBepcaib

JlnuHa 3ajHel HOTH Fe+Ti+ M, LEG VYroun kpbuta J10 J10 J10

VYroun kpbuta J16 J16 J16

IIBeT Yroa kpsuta K19 K19 K19

i . PT2 Vron kpsina L13 L13 L13

Teprura

IurmerTanus 3-ro - PT3 VYroun kpbina N23 N23 N23

Teprura

IrmerTaipts : PT4 Vron kpsina 026 026 026

Tepruta 4

* Micmonp30BaHHBIE a00peBHATypHI B3ITH U3 Meixner ¢ coaT. [2013]
* The used abbreviations are taken from Meixner et al. [2013]

Wnnekcs, paccuuTaHHble MEXIY 36
MOP(HOMETPUYCCKUMH MTPU3HAKAMHU, TAK)KE UCIIOJIB3YIOTCS
B pa3MYHBIX HCCIIeAOBaHUAX. Kpome TOro, CymecTByroT
JIOTIOJTHUTENILHBIE CUMBOJIBI, KOTOPBIE PEIKO U3MEPSIIOTCS
[Meixner et al., 2013]. Meixner c¢ coaBT. [2013]

coOOmMIM, YTO Ha0OpPHl CHMBOJIOB, NPUBEICHHBIC B
Tabnuie 4, UCIOJIH30BAIMCH BO MHOTHUX HCCICIOBAHHUIAX,
HO OBUIM 3HAYMTENBHBIC pa3IW4usi B KOJIUYECTBE U
BBIOOPE CHMBOJIOB, KOTOPBIC HCIIOJIB30BAIUCH BO MHOTHX
HCCIIENOBAHUAX, HAuWHAs C MccaenoBaHus Ruttner. B
YaCTHOCTH, KPBUIO, KOTOpPOE SBJSIETCA HauboJiee 4YacTo
€ro

HCHOJIBSyCMOfI 9aCTbO [JIA pPa3IM4C€HUsI BHUIOB,

Unicolor 1!

(hopma ObLIIa OXapaKTepPU30BaHA C UCIIOJIL30BAHUEM YIIIOB
1 u3MepeHuit AnuHbl Kuibl [Ruttner, 1988]. Tlonesnoctsb
YIJIOB KpbUTa B (PUIIOrEHETHUYECKUX HCCIEA0BAHUAX ObLIa
xopoiuo nokasana Diniz-Filho ¢ coast. [2000].

IHomsumer A. mellifera, nnenTrduIMpOBaHHbIE 1O
MOP(QOMETPUICCKAM TPU3HAKAM, CTPYIIIIUPOBAHBI B YCTHIPES
DBOJIIOLIMOHHEIE BETBH, MOKa3zaHel B Tabmuie 3 u Ha Puc. 8
[Ruttner, 1988; 1992; Sheppard et al., 1997; Engel, 1999;
Sheppard, Meixner, 2003; Meixner et al., 2013; Chen et al.,
2016]. DT oaBU/IBI TaKKE OITHCAHBI KaK «TeorpaduuecKue
pacel», TOTOMY 4YTO HX pacHpeeiCHHE COOTBETCTBYET
Pa3IMYIHBIM reorpapUIeCKUM 00JIaCTSIM.

L]
Monticola

Puc. 8. I'paduueckoe npecTaBieHHe aHATN3a OCHOBHBIX KOMIIOHEHTOB Beex 24 noasuos A. mellifera [Ruttner, 1988].
Fig. 8. Graphical presentation of the principal component analysis of all 24 subspecies of A. mellifera [Ruttner, 1988].
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Kauhausen-Keller ¢ coasr. [1997] nposenu
MOP(HOMETPUUECKHE HCCIIEI0BAHUS o MHKPO-
takconomun BuaoB A. mellifera. Jlanusie cocrosum u3 34
CHMBOJIOB, B3STBIX U3 OaHKa MOP(HOMETPUIECKUX TaHHBIX
o muenax B Oberursel, T'epmanus [Ruttner et al., 1978],
KOTOpbI€ HCIOJB30BAUCh MPU  aHAINW3€ OCHOBHBIX
kommoneHToB (PCA). Ananu3 ObLI BBIIOJHEH Ha 252
obpasuax, npexacrassonmx 21 mogsun A. mellifera. B
9TOM HCCJEIOBAHUM TPEXMEPHAs JuarpamMMa pacCestHus
PCA moka3piBaeT dYeThIpe YETKO pa3AeiCHHBIX BETBU

O Tropical Africa "A"

vV Western Mediterranean and Northern Europe "M"

YeThIPEX SBOJIIOIMOHHBIX JHHUI: «A» ¢ obpasnamu u3
Tpormyeckoir A¢puku, «C» ¢ oOpasuamm H3 1Oro-
BocTtouHO# EBporisl 1 nieHTpansHoro Cpenu3eMHOMOPDS,
«M» ¢ obpasuamu u3 3anagHoro Cpenu3eMHOMOPbS U
Cesepnoit Eppombl, a Takke «O» c¢ oOpasmamu w3
Kagkaza u Bmmkuero Bocroka [puc. 9]. Kpome toro, B
anamnze PCA, NpUMEHEHHOM B 3TOM HCCIEIOBaHHH,
BBISIBIICHO  pachpejiefieHHe  MOJABUAa B KaXJIOW
3BOJIIOIIMOHHOW BETBHU.

¢ Central Mediterranean and South Eastern Europe "C" " ‘2

+ Near East "O"

Puc. 9. HpOCTpaHCTBeHHOG pacnopeacjaeHue rpymi noJAB1UJA0B B pE3yJIbTaTC aHalIn3a INNiaBHbIX
KOMITOHEHTOB 110 Mopdomerpruuecknm mpusHakam [Kauhausen-Keller et al., 1997].
Fig. 9. Spatial allocation of groups of subspecies resulting from a principal components
analysis on morphometric characters [Kauhausen-Keller et al., 1997].

B nmomonHeHue k kiaccuyeckoit Mopdomerpuu,
OMOXHMHYECKHE H MOJICKYJIIPHBIE METObI, BKJIKOYasd
aHaJ M3 HW303MMOB, MOJMMOP(H3Ma MHUTOXOHIPHATEHON
JHK, spmepuoit JHK wu wMukpocaTennuToB, OBLIH
HCIIOJIb30BaHbl IJIs1 OLUCHKH IIOABUIO0BOIO pa3H006pa3I/IH
A. mellifera [Sheppard; Smith, 2000]. MonexynspHbrii
aHaJIu3 B OCHOBHOM MOATBEPANI MOp(i)OHOFI/I‘IGCKOG
MMPOUCXOKIACHUE, C He60J'IbHII/IMI/I HECOOTBECTCTBUSIMU
[Franck et al., 1998; Whitfield et al., 2006; Alburaki et al.,
2011].

I'eomerpuueckas moppomerpus A. mellifera
Onuu u3 BapHUAHTOB KITaCCHYECKOM
MOpGOMETpUH - 3TO TeoMeTpuieckas Mopdomerpus
(GM), kotopas aHanu3upyer GopMy oprana (TaKoTo Kak

KpPbLJIO) Ha OCHOBE KOOPAMHAT BHIOPAHHBIX OPUEHTUPOB,
TakuX Kak TmepeceueHne Ben [Rohlf, Marcus, 1993;
Francoy et al., 2008; Tofilski, 2004; 2008; Kandemir et
al, 2011]. B wHacrosmiee BpeMs B OCHOBHOM
HCIIONIB3YIOTCS KOOPANHATHI 19 OpHEHTHPOB Ha TIepeTHEM
KpbLIE, Kak onpeaenaeno SMith ¢ coast. [1997] [puc. 10].

CornacHo Bookstein [1991], HCIIOJIb30BAHKE
0e3pa3MepHBIX  KOOpIWHAT  BMECTO  PACCTOSHHIA,
OBOPOTOB ~ HWJM  YIJOB  NPHBOAMT K  Ooiee

MCUYEPINBIBAIOLINM OIMCAHUSIM TeOMETpUYecKuX (opMm B
Oouonornu. B To BpeMs Kak TpaaWInOHHAS MOP(HOMETPHUs
OrpaHHYeHa PACCTOSIHUEM M OTHOLICHUSMH PACCTOSHHM,
GM He TOJBPKO KOCBEHHO BKJIIOYAET 3TH H3MEPEHHs, HO
TaKKe IO3BOJIICT IMPOBOTUTH aHANM3 (GOPMBI  C
UCII0JIb30BAHHEM OPHUEHTHPOB.
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Puc. 10. Pacnionoxenue 19 opueHTrpos Ha ieBoM nepenteM kpeuie A. mellifera,
WCTIOJIH30BAHHBIX MIPH T€OMETPHIECKOM MOP(POMETPHIESCKOM aHAITN3E.
Fig. 10. Location of the 19 landmarks, on the left forewing of A. mellifera,
used in the geometric morphometrics analysis.

B rpoliecce U3MEpPEHUs KOOpPJUHAThI
OPHEHTHPOB  HAKIAABIBAIOTCS  HA  IEpEMeIIeHHe,
MacuTabupoBaHWE | BpallCHUE, MOITOMY BIIHSHHE
pasmepa ycrpansiercss [Rohlf, Slice, 1990; Bookstein,
1991]. Tlocne HanOXKeHUs] KOHOUTYpaLUH OPUEHTHUPEI
OTJIMYAOTCS TOJIBKO 10 (hopMme. 3aTem pasiauyust B popme
MOXHO aQHAJIM3UPOBATH C MOMOIIBI0O MHOTOMEPHBIX
craructuueckux metonoB [Rohlf; Marcus, 1993; Zelditch
et al.,, 2004]. Tlo cymiecTBy, OIMH W TOT K€ HAOOpP WK
HEMHOTO YMEHBIICHHBIH HAOOP KOOPAMHAT OPUEHTHUPA
WCIIONB30BAIMCH B OOJIBIIMHCTBE  HCCIIEIOBAHUI
nepenoH4atokpeutbix [Robin, 2012] u Bapuanuu $hopmsl
KpbUIa  Pa3JIMYHBIX HACEKOMBIX HAa  pasHbIX
TakcoHOMHueckux ypoBHsx [De La Riva et al.,, 2001;
Pretorius, Scholtz, 2001; Monteiro et al., 2002; Houle et
al., 2003; Schachter-Broide et al., 2004; Pretorius, 2005;
Aytekin et al., 2007; Sadeghi et al., 2009].

Ilepennue KpbUTbst TNPUMEHSUTHCH BO  BCEX
HCCIEOBAHUSAX, HO  HEKOTOPbIE  aBTOPbl  TaKXKe
HCIIOJIL30BAJIM JaHHbIE MO 3aAHUM KpbuUibsaM [Klingenberg
et al., 2001; Aytekin et al., 2007; Kandemir et al., 2009;
Dolati et al., 2013]. Kpome toro, Bapuanus GopMbl KpbLia
Ha OCHOBE TEOMETPUIECKOM MophomeTpun
UCIOJIL30BATACh JUI UACHTH(DUKAIMKA U pa3IduCHUS
BunoB MenonocHeix mmuen [Oleksa, Tofilski, 2015;
Santoso et al., 2018] u monsunor [Francoy et al., 2008;
Tofilski, 2008], nacnenyemoctu hopma kpeiaa [Monteiro
et al, 2002] wu BausHHEe THOpPUAM3ALMHA  HA
¢dykryupyromnyo acummerputo [Schneider et al., 2003].

Hcrnonb30BaHue TEOMETPUUECKOH MOpHOMETpHH ISt
BBISIBJIICHUS MU PEepeHINAIN U THOPUIN3AINHN y TTYel B
I'pennu [Bouga, Hatjina, 2005], BeposiTHO, OBLIO CaMbiM
paHHUM TPUMEHEHHEM JTOr0 METoJa JUIS H3y4YCeHUs
noasuoBoii m3menuusoctu A. mellifera. TIpenpyaymme
uccremosanus [ Tofilski, 2008; Francoy et al., 2008; 2009;
Miguel et al., 2011; Kandemir et al., 2011] narotr
yOemUTENbHYIO IEMOHCTPALIUIO TT0JIE3HOCTH OCHOBAaHHOTO
Ha OPHUEHTUPOBAHHOI TreoMeTpuueckoil MopdomMeTpun
JUISL MHKPOTAKCOHOMHH MEJOHOCHBIX T4es, BKIIOYast
JMCKPUMHUHAIIUIO MEJIOHOCHBIX MYel U oABHI0B. [Ipyrue
HCCIICIOBAHMS TOKAa3aJiH, YTO STOT METOJ MO3BOJISCT
jerde, ObICTpee W TOYHEE pAClO3HABaTh MOJBUABI U
kacter A. mellifera, wem kmaccuueckas MopgomeTpwst
[Ozkan Koca, Kandemir, 2013; Rafie et al., 2014; Rasi¢
et al., 2015; Gomeh et al., 2016]. Hanmpumep, mpu ux
nepeorieHke MmoaBHa0BoM TakcoHomuu A. mellifera ¢
HCIIONb30BAaHUEM  OPHEHTUPOBAHHOM TIe€OMETPUYECKON
mopdomerpun, Kandemir ¢ coasrt. [2011] noka3zanu, uro
MOJXOJ TCOMECTPHUYCCKOW MOP(POMETPUH  00CCIeUmIT
MOCJIEOBATENbHYIO TUCKPUMHUHALUIO MEKAY YEThIPbMS
JMHUSAME MEJIOHOCHBIX Muenl W 24 MOJBHIaMH, KaK U B
MPEAbIAYIINX  HWCCICAOBAaHUSAK,  OCHOBAHHBIX  Ha
KJaccuueckoit moppomerpun [Puc. 11]. Henasno Barour
u Baylac [2016] wucnosnp3oBanmd 3TOT METOX IS
pasnuyeHus TpeX adpUKaHCKHX IOABHUIOB - A. M.
intermissa, A. m. sahariensis u A. m. capensis - ¢ oueHb
BBICOKOI CTEIICHBIO TIEpEeKPEeCTHON TpoBepKH - 96,7%.
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Am.adansoni <4 Am.camica
B Am.capensis < Am.cecropia

o] «: ~
a ® < Am.fomarcki 0 Amigustica

s,
60 100 oE‘S

DF1

A.m.adensont
A.m.scuteliata
A.m.litorea

A.m.monticola
A.m.yemenitica
A.m.sahariensis A lineage
A.mcap s
A.m.intermissa
A.m.lemarckit

- —— e - ———— ..____I___________

A.m.sicula
A.m.untcol
A.m.adami
[ Am. It
. A.m.c fca
— Amarmeniaca O lineage
Am.cypria
A.m.meda I
A.m.syrtaca
A.m.iderica VT
e Ammelitfera M uneage
A.m.carica
r—.E A.m.ligustica I
Amcecropia  C lineage
L Am de I
r T T - x
164.26 126.39 88,52 50.65 12.78
Mahalanobis distance

Puc. 11. IuckpuMuHAIHS TOJBUAOB MEJOHOCHBIX ITYETI 10 METOTy T€OMETPHIECKON MOPPOMETPHIL.
(A) I[I/Ial"paMMa paccesaHus, noKasbiBaromiad pa3jiniuCcHuc MoJABU10B MEJOHOCHBIX myen,
(B) Oenmporpamma UPGMA, moxassiBaromias CBSI3s MEK/Ty TI0IBUIAMH MeITOHOCHBIX Truen [Kandemir et al., 2011].
Fig. 11. Discrimination of honey bee subspecies based on the landmark-based-GM method.
(A) A scatter plot showing the discrimination of honey bee subspecies;
(B) UPGMA phenogram showing the relationship among honey bee subspecies [Kandemir et al., 2011].

Takum 00pa3soM, aHalI¥3 T[EOMETPHMYECKOM  MCKOIAEMBIX IT4€ll, @ KOHTYDP KJIETKH KpPbLIa MOXKET ObITh
MopdoMeTpur GOPMBI Kpblila MOKET OBITH MCIONB30BAH  TMOJE3€H JUId  WACHTU(QUKALUKW, HApuMmep, 00pasioB
B KaueCTBE HAIEKHOIO M MOIIHOTO HHCTPYMEHTa i  MEIOHOCHBIX IYEN C OBPEKIECHHBIMU KPbLIbAMH.
pasIMYeHHs TOABHIOB MEIOHOCHBIX IMUEN, OIEHKH | CrietoBaTenbHO, MOP(QOMETPUUECKUN  MTOIXO.
ONpENeNIEHUs. TIOJBUAOBOM TAKCOHOMUM MENOHOCHBIX  OBLI IIPUMEHEH B PAJE PA3IMYHBIX METOMIOB K IpobieMam
nyea ¥ MOXKET MMETh IPEMMYILIECTBA 0 CPaBHEHHMIO ¢y eBpomeiickoi muens, A. mellifera, u oxasancsa
Kaaccuueckoit Mopgomerpueii. Kpome toro, Bloch ¢ momesnsiM mjst oTBeTa Ha BaXKHbIE BOMPOCHL ITO
coasT. [2010] cocnanuch Ha METO KOHTYPOB JUIS OJHOM ~ OCOOEHHO IOJIE3HO JUIA  PasiMYeHds  NOIYJIALMH,
KJIETKM Kpblla, 4TOObI MIAECHTU(QHIMPOBATH MOABUA A.  MOJBHIOB u (uIIOTeHAUH. I'eomeTpryeckue
mellifera B sapeBHem muenoBojcTBe B OHONCWcCKHE ~ MOPQOMETPHUCCKHE METOIBI KaXKYTCS TaKUMH  JKe
BpeMeHa B nojmHe peku Moppan. Bloch ¢ coast. [2010]  9yBCTBHTENBHBIMM, KAaK W TPAIUIAOHHBIE METOABI IS
TAKKC MNPCATIOJIOXKUIIN, YTO OCHOBAaHHBLIA Ha KOHTYpax MHOTHUX 3aJad4. HaI/IHy‘-IHII/IM 10 AX010M 6])1.]10 6])1
aHAIM3 TE€OMETPUYECKON MOPPOMETPUM OJHOM KIETKM  OOBEAMHUTH MOPPOMETPHYECKUE (TpaIMIMOHHBIE M
KpblIa MOKET OBITH MOJE3HBIM MHCTPYMEHTOM JJjIs  T[EOMETPUYECKHE  MOP(QOMETPUYECKHE  METOABI) |
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TCHETHYECKHE METOABI, 4YTOOBI MOMOYb OTBETUTH Ha
BOIPOCHl CHUCTEMATHKH W TAKCOHOMHH BO MHOTHX
rpymnmax HacekoMbix, Bkiarouast A. mellifera.

3akji0ueHnne

Menonocusie muensl A. mellifera u A. cerana
BCTPEYAIOTCS B CaMbIX pPa3HBIX cpelax OOWTaHHsS |
KIAMAaTHYECKHX  YCIOBHUSIX  OT  XOJOJHOTO  PE3KO
KOHTHHEHTAJIBHOTO KJIMMaTa J0 JKapKOTO TPOIHYECKOTO
kmuMmara. Ha  ocHoBammm  0030pa  COBpEMEHHOI
ﬂl/ITepaTypr HpO[[eMOHCTpI/IpOBaHa nux BHyTpI/lBl/IZlOBaﬂ
TakcoHomus. Pamee cumrtanoce, urto A. mellifera
MoJIpa3ieNsaeTcss Ha TPHULATh MOABUIOB, uTo A. cerana
nmojpasieiseTcs Ha  JBaiuaTh JgBa moaBuga. B
HACTOSILEM HCCIIEI0OBAHUHI MBI TIEPeCMOTpPENH
BHYTPHUBHJIOBYIO TAKCOHOMHIO €BPOIEUCKHX M a3UATCKUX
mues1 ¥ nokasand Hanuwuue 27 nonsunos g A. mellifera
n 7 noasuaoB s A. cerana. CymecTByIOT HepCIIeKTHBEI
IUIS TanbHENIINX MCCIEAOBAHAN ITYEll C UCIIOIb30BAHUEM
MOJICKYJISIPHO-TE€HETHYECKMX METOJIOB, YTOObI HAWTH |
JIOKa3aTh BCE HEU3YUCHHBIC U MEHEE U3BECTHBIC ITOIBHIbI
BO BCEM HX apealre.
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