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Pesrome

Kuraiickas BockoBas muena ApIS Cerana pacnpocTpaHeHa IPeuMyLIecTBeHHO B Asuu. B mociennee Bpems
HaOIIoIaeTcs pe3Koe COKpAIIEHHe apeaia U KaTtacTpopHuIeckoe CHIKEHHE YNCICHHOCTH IadbHEBOCTOYHOMN
TOMYJISIIUA  KUTAWCKOM BOCKOBOW ITYENBI B YCCYPUHCKOW Talire B pe3ylbTaTe II0KapoB, BEIPYOOK
HIMPOKOJIMCTBEHHBIX JIECOB W 00paboOTOK Jieca OT HaceKoMbIX-Bpenuteneid. B Xacanckom paiione
ITpumopckoro kpas B 3aka3Huke «bapcoBblil» u 3amoBenHuke «KezmpoBas maap» coxpaHHIach HeOOJbIIAs
nomysiiust A.cerana. Ha ocHoBe cekBennuonHoro ananm3a jiokyca COl mt/IHK wmbl oOHapyxumu 4
TeHETHYECKHE TpYyNIbl B JAIBHEBOCTOYHOM TOMYJSMM BOCKOBOW muensl A.cerana. HauOonbmiee
TeHETUYECKOE CXOJACTBO C IPYTUMU a3MaTCKUMHU MOMyJsnusaMUA A.Cerana HalJromanoch y MpeicTaBUTeNei
muen u3 AxajgeMroponka, 3amoBeqanka Kenposast [lame, mocenka Pomamka. HanbGospiee renermdeckoe
pa3HOOOpa3ue HaOMIOAAIOCh B MOMyIALUK muaen 1. Pomamka. [ coxXpaHEHUs IOJHONEHHON HOMYISALNH
BOCKOBOH muensl B Poccin HEOOXOIMMO COXPaHUTh NPEICTABUTENEH BCEX YETHIPEX TCHETHYECKUX TPYII
JUISL COXpAaHEHHUSI MaKCUMAJIBHOTO YPOBHS HX TE€HETHYECKOTO pa3sHOOOpasHs.

KaroueBble cj10Ba: KATaiCKas BOCKOBAs n4eiaa, asuarCkasd 1muciia, AplS cerana, CeKBeHL[HOHHBIfI aHaJInu3,

renetuka nomyssuii, ren COl mtTHK.

IMuena Buma Apis cerana Fabricius, 1793

(numuiickas, yCCypUHCKas, NIPUMOPCKas,
MaHBXypCKas, KHTalickas BOCKOBas, a3HWaTcKas
JIOMaITHSIS myesna) pacrpocTpaHeHa

npeumyniectBeHHO B Asum [[lecenko ¢ coast., 1989;
[Mpowmaneikun, 2003]. B nuteparype BCero M3BeCTHO
ynomunanue o 39 noasunax A.cerana [Radloff et al.,
2010]. M. S. Engel [1999] =Ha ocHOBe
MOpGOMETPUYECKNX  MCCIEIOBAaHMA B  cOCTaBe
A.cerana paccmarpuBan 8 moaBHIOB - A.C.cerana
Fabricius, 1793 (A.c.japonica wu A.c.hainanensis
Hepburn et al., 2001 npupasuens k A.c.cerana), A. c.
heimifeng Engel, 1999 (A.c.abaensis Hepburn et al.,
2001 mpumpaBmen k A.c.heimifeng), A.c.indica
Fabricius, 1793 (A.c.philippina Skorikov, 1929
npupaBHeH k A.c.indica), A.c.japonica Fabricius,
1793, A.c.javana Enderlein, 1906, A.c.johni Skorikov,
1929, A.c.nuluensis Tingek, 1996, A.c.skorikovi Maa,
1953 (A.c.himalaya Smith, 1991 mnpupaBHeH K
A.c.skorikovi). H. R. Hepburn et al. [2001] B cocraBe
A.cerana paccmarpuBanu 9 monsuioB - A.C.cerana,

A.c.japonica, A.c.abaensis, A.c.skorikovi,
A.c.himalayana Ruttner, 1992, A.c.hainanensis,

A.c.philippina, A.cjavana, A.c.indica. Takum
obpazom, pasHbIMU aBTOpaMu 3asBJICHO 0
CYIIECTBOBAHMHM B WCTOYHHKAaX JHUTEpaTypsl 12
moaBumoB  A.cerana:  A.c.cerana, A.c.japonica,
A.c.abaensis, A.c.skorikovi, A.c.himalayana,
A.c.heimifeng, A.c.hainanensis, A.c.philippina,

A.c.javana, A.c.indica, A.c.johni, A.c.nuluensis. S. E.
Radloff et al. [2010] ®a ocHOBe wu3y4eHUs
Mopdosornueckux mapameTrpoB A. cerana Ha

oOmmpHOW  Tepputopuu  A3um  BeIAeNUMIH 6
MopdokIacTepor (oaBuI0B) (ceBepHbIit,
TUMaJlaiCKUi, WHIAUCKUHT PaBHUHHBIH,

WHAOKUTAWCKHUN, QUINIIMHCKUNA 1 MHIOMAIalCKAN).

BockoBas myena A.cerana BHELIHE CXOIHA C
MenoHocHor muenoii  A.mellifera, Ho HeckoabKO
MeHbIle. MenonpoayKTUBHOCTh A.Cerana HEMHOro
yerymaer A.mellifera.  [lns ruesmoBanms A.cerana
UCIIONB3YIOT ~ OYIUICTBIE  JEPEeBbs,  OTJIMYAKOTCS
BBICOKOH XOJIOZIOCTOHKOCTBIO: COOp B3ATKa HAUMHACTCSI
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Ha paHHUX [IEpBOLIBETaX Ha CHETy, a OOJIeTHI
COBEpILIAIOT TaKXke W B 3UMHee Bpems. A.cerana B
Anonnu, Kopee u Kwutae wu3maBHa wHCHONB3YIOT B
myenoBoacTBe. OHM OuUeHb HEPBHO pearupyroT Ha
MIPOBEPKY yIIbSI, Ype3BbIYaHO arpeccHBHBI,
HECIIOCOOHBI BRIPAIINBATh MATOK M3 OIUIOJOTBOPEHHBIX
SUIl B 0€3MAaTOYHBIX CEMBSX, HE MOTYT 3(QeKTHBHO
MPOTHBOCTOSITE BockoBo# orueBke Galleria mellonella
U B YCIOBHUSAX CHJIBHOTO 3apa)KEHHUsS 4YacTO ITOKHIAIOT
rHe370. Bce 3TH 0COOEHHOCTH JAENalT pPa3BEACHHUCE
A.cerana Oomnee CIOXHBIM M SHEpPro3aTpaTHHIM, IO
cpaBHeHuio ¢ passeneruem A.mellifera.

Kak u A.mellifera, A.cerana umeer mupoxoe
reorpaueckoe pacHpoCTpaHEHHE OT YMEPECHHBIX
TOPHBIX PETHOHOB O TPONHUYECKUX OCTPOBOB B A3uy,
YTO NPHUBENO K BOSHUKHOBEHHIO MHOXXECTBA ITOJBHJIOB
n  3KoTHHOB. WX  ecTecTBeHHBIE apeainbl  He
compuKacalTcss U He mepekpsiBatorcs [Ruttner et al.,
1985]. A.cerana sBisiercsi abOpUreHHOH B A3uWU U
pacrmpoctpaHeHa oT AdraHucraHa no SMoHHH, M OT
Poccun u Kutas no Uamone3un. A.cerana BcTpedaeTcs
B Poccuu Ha Jlaneaem Bocrtoke, Adranucrane, Hpane,
[Takuctrane, CeBepo-Bocrounom, BoctouHoMm u
IOxxnom Kurtae, Unauu, banrnageme, Mesiame, Kopee,
CeBepoMm Brername, Taitmanne, bupme u Anoxun
[Engel, 1999; Tanaka et al., 2001; Smith et al., 2004].
Ha TEPPUTOPUHU Adranucrana rpaHuIa
pacupoctpanerus A.cerana naxomutcs B 600 kM OT

rpanunsl pacnpoctpanenus A.mellifera. A.cerana 6ouia
HellaBHO 3aBe3eHa Ha ocTpoBa [lanmya-Hosoii I'Bunen.
O6sryno Ha nmacekax A.mellifera u A.cerana passoasrcs
OTAENBHO M3-32 HAINYUS MEXKBHUIOBOH KOHKYPEHIIHH.
EcTp cBeneHMS 0 COBMECTHOM pa3BEICHWM Ha IaceKax
A.mellifera u A.cerana B Kam6omke [Yoshikawa,
Ohgushi, 1965], va ComomonoBbIX ocTpoBax [Anderson
et al., 2012], 8 [Takucrane [Muzaffar, Ahmad, 1990], na
TaiiBane, B Snommu u Kwurae [Sakagami, 1959;
Juntawong, Pechhacker, 1994; Yang, 2005; Yang et al.,
2011], Bo Beername [Tan, Binh, 1994]. Ilpu
COBMECTHOM pPa3BEJCHUM Ha IaceKe 3TUX JBYX BHIOB
IM4eN BOCKOBas I4ejda BCTyHNaeT B KOHKYpPEHTHBIE
OTHOILICHHSI C MEIOHOCHBIMHM MUEJIAaMH M BBITECHSCTCS
0oyiee KOHKYPEHTOCIIOCOOHO MEIOHOCHOM MYesoi ¢
maceku [Ilecenko ¢ coasr., 1989; Tan, Binh, 1994;
Moritz, Haertel, Neumann, 2005].

Ha teppuropun Poccun apean A.cerana oueHs
y3kuii - tor J[ansHero Boctoka - 7 paiioHOB
I[Ipumopckoro u 2 paiioHa XabapOBCKOTO Kpaes.
A.cerana Ha JaHHBII MOMEHT B HE3HAYMTEIHLHOMN
YHCICHHOCTH BCTpeuyaercs B Jiecax XacaHCKOro,
HanexauHckoro, VYccypuiickoro, Kupogckoro,
Uyryesckoro, JlansHepeueHckoro u Kpacnoapmeickoro
paiionoB Ilpumopckoro kpas (Puc. 1) [KysHeros,
2005].
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Puc. 1. lanpaeBocTouHast nomysiuust Apis cerana B Poccun
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YuUCIIEeHHOCTh KHUTAHCKOW BOCKOBOM IMTYEsBI
A.cerana Bo Bcex paiionax IIpumopckoro kpasi oueHb
Hu3Kkas. Haubomee BbIcOKas umcineHHocTh A.cerana
OTMEYEHA TOJIBKO B XacaHCKOM palioHe B 3aKa3HHKE
«bapcoBelit» u 3anoBenHuke «KempoBas magb»
[@unatkun, 1992; Kysnenos, 1999; Kysuemos, 2002].
Kpome Toro, A.cerana BcTpedaeTcss Ha  IOTe
XabapoBckoro kpas W Amypckoil oOmactu [Jlemei,
1995; T'aann,1999]. Kpome Toro, Bo3moxHo, A.cerana
coxpaHmiachk Ha octpoe CaxanuH [DunatkuH, 1992].

B rmocnennee Bpems HaOmonaercs peskoe
COKpalleHHE apeajia M KaTracTpo(UuecKoe CHIKEHHE
YHCICHHOCTU JaJbHEBOCTOYHOMN MOMYJISIMH KUTaHCKOM
BOCKOBOIl IUeNbl B YCCYpHUHCKOM Taiire B pe3ynbTaTe
M0’KapoB, BBIPYOOK HIMPOKONHUCTBEHHBIX JIECOB U
00paboTOoK Jieca 0T HaceKOMBIX-Bpeaureneil. Ho campiM
IJIABHBIM  JIUMUTHPYIOIIUM  (DAaKTOPOM  SIBIISIETCA
OpakoHbepckoe OopTHuuecTBO [@unarkuH, 1992]. Ha
JAHHBIH MOMEHT uucieHHocTh A.cerana B Poccum
JIOCTHTJIA KPUTUYECKH HU3KOTO YPOBHS - B HPHUPOJE
ocranock okojio 40 cemeii [[Ipomansikud u ap., 2014].
Ha Tteppuropun Kwuras dHCICHHOCTh NOIYJIAIMU
A.cerana Takxke OBICTPO COKpallaeTcsi B pPe3yJbTaTe
3arpsA3HEHUs] OKpY’Karolled cpelnsl M KOHKYPEHLUH C
A.m.mellifera, 3aBesennoii B Kuraii B 1896 roxy [Yang,
2005; Ji et al., 2011].

be3 npumeHeHus crienManbHBIX OXPAHHBIX Mep
KNTaliCKas BOCKOBas IT4esla HE CMOXKET BBDKUTh H
ncuesHer u3 ¢aynsl Poccun. M3zyuenne obpasa >KuU3HH
KNTalCKOWH BOCKOBOH ITYEINBI, CTPYKTYpHI TeHO(OHa ee

HONYJISILUH " BHYTPHIIOIYJISIIMOHHBIX
MHKPO3BOJFOLUOHHBIX MPOLIECCOB Oyner
CHOCOOCTBOBaTh  OCYHIECTBICHUIO A (PEKTHBHBIX
MEpOINpUATHH 10 €€ 3aluTe, pPa3MHOXEHHI0 H

coxpaHeHuto ee mnomyisuuu B Poccuu. Llenp naHHOM
paboThI NOKa3aTh BHYTPEHHIOIO CTPYKTYPY MOIYJIALUU
BockoBor muensl Ha JlameHem Boctoke Poccun,
HCIOJIb3Ysl TEHETUYECKUE MapKepbl — HYKICOTHUIHBIN
nmommopdmsm okyca COl mtIHK (Puc. 2).

Puc. 2. Muroxouapuansuas JJHK Apis cerana u
nokanu3aius reaa COI-COII.

B paGore OblIM MCTIONB30BaHBI pabodre 0coOu
KHTafiCKO BOCKOBOM myensl A.Cerana coOpaHHBIC
COTPYAHUKAMHU JTAJIbHEBOCTOYHOT'O HHCTUTYTa
nouBoBeneHuss — Kysnenoseim B.H., Jleneem A.C.,
Ipowansikuabiv M.IO.

[MonmmMepas3Hyo HENHYI0 PEaKIHo MPOBOIMIN
C YyHHUBEpCaTbHBIMH IpaiiMepamu mius jokyca COI

mtJIHK F-LCO1490 (5-
GGTCAACAAATCATAAGATATTGG-3) u R-
LC0O2198 (5
TAACTTCAGGGTGACCAAAAAATCA-3") [Folmer
et al, 1994], npoaykTel  KOTOpPOW  ObLIH
[POCEKBEHUPOBAaHbl. Ha OCHOBE CPaBHUTEIBHOIO
KJIACTEPHOTO aHanmsa HYKJIEOTHIHBIX

nocnenoBarenpHocTelt okyca COI mT/IHK kuraiickoit
BOCKOBOH ITYENTBI METOAOM OJIDKaimmero cocema Oblaa
MMOCTPOCHA JICHAPOrpaMMa TEHETHYSCKUX OTHOIICHUH
A.cerana pazusix momyiiuit (Puc. 3).

Tabmuma 1.
O0bem BoIOOpKH Apis cerana B lipumMopckoM Kpae
Kpait Paiion MecTto Uucno cemeit
[Ipumopckuit XacaHCcKui r. BnaguBoctok, AkageMropoJok 1
ITpumopckuii XacaHCKuH 3anoBennuk Kenposas [1ans 2
[Ipumopckuit XacaHCcKui . bapabarm 1
ITpumopckuit XacaHCKui . Pomarika 5
[Ipumopckuit XacaHCcKui ¢. OBUNHHUKOBO 1
Bcero 10
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03 Cerana COIl Hasanskii Kedrovaya pad
06 Cerana COl Hasanskii Romashka

05 Cerana COl Hasanskii Romashka

04 Cerana COl Hasanskii Barabash

07 Cerana COl Hasanskii Romashka

10 Cerana COIl Hasanskii Ovchinnikovo

08 Cerana COIl Hasanskii Romashka

01 Cerana COI Vladivostok Akademgorodok
02 Cerana COl Hasanskii Kedrovaya pad
09 Cerana COIl Hasanskii Romashka
AF153107 cerana COl Russia Primorie
AF153108 cerana COl South Korea
AF153109 cerana COl Japan

AF153106 cerana COI Thailand

AF250945 cerana COl Korea

AF153104 cerana COIl Taiwan

AF153105 cerana COIl Taiwan

AF153099 nuluensis COI Malaysia Kinab...
AF153100 nuluensis COI Malaysia Kinab...
AF153102 cerana COl Malaysia Kinabalu...
AF153101 cerana COl Malaysia Kinabalu...
AF153103 cerana COIl Brunei

AF153112 dorsata COl Malaysia Lamibi...
AF153113 dorsata COl Malaysia Lamibi...
AF153110 koschevnikovi COl Brunei
AF153111 koschevnikovi COl Malaysia L...
GU979498 ligustica COIl Korea

FJ582088 mellifera COI Canada Nova Sc...
FJ582090 mellifera COI Canada Mova Sc...
AF214668 mellifera COl Uzbekistan Tas...
FJ582089 mellifera COI Canada Nova Sc...
FJ582091 mellifera COI Canada Nova Sc...
FJ582092 mellifera COI Canada Nova Sc...

Puc. 3. Jlenaporpamma reHeTHYECKHUX OTHOIEHHH momysiiuii ApIS cerana,
MOCTPOCHHAS Ha OCHOBE CPABHUTEIFHOTO KIACTEPHOTO aHANIN3a HYKICOTHIHON
nocnegosarenabHocTu Jokyca COI mt/IHK.

Ha nenmporpamme mnpencraBurenn A.cerana
JATBHEBOCTOYHON — TOMYNALIMU  KJIACTEPH3YIOTCS B
OCHOBHOM OTHENBHO OT TPEICTaBHTENEH Jpyrux
OIS W TTofpa3zensieTcss Ha 4 rpymmsl, r7e B |
TPYTITy BOIIIH IM4Yelsl ¢ 3anoBeaanka Kenposas [Tags u
. Pomamka. Bo 2 rpynmy BOIITM HpeAcTaBUTENH II.
bapabanr, . Pomamika u ¢. OBunHHHKOBO. B 3 rpynmy
BBIIENAETCS €IUHCTBEHHBI IpeACTaBUTENb C I
Pomamxka. Yersepras rpynna 00BEUHSET
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MIpeCTaBUTENICH IUeNl ¢ TePPUTOPHH AKaJeMropojKa,
3anoBegHuka Kenposas Ilagp, 1. Pomamka wu
NIPEACTAaBUTENEH IPUMOPCKOH, KOPEHCKON U SIIIOHCKOM
nmonyssiiuii A.cerana. IlpeacraButeny Ka)KAoro BHIIA
el TPYIIUpYoTCs oTaensHo. A.cerana u A.nuluensis
n3 Manai3un MMEIOT OdYeHb OOJBIIOe TeHETHYECKOe
CXOZCTBO I10 CPAaBHEHUIO C IPYTUMU BUIAMHU.

Takum  oOpazoM, B  JAJIbHEBOCTOYHOM
TIOIYJIAIIMK BOCKOBOH Im4esbl A.Cerana Mbl OOHapYKHIIH
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4 reHernueckue Tpymmbl. Haubonbpliee reHeTHYECKOE
CXOJCTBO C JPYTUMH a3UATCKUMHU TMOMYJSLIUSIMU
A.cerana HaOmIOAANOCh y NPEJACTABUTENCH muen u3
Axanemroponka, 3anoBennuka Kenposas Ilage, 1.
Pomamka. Hawmbompiiee reHeTwdeckoe pa3zHooOpasme
HaOmIOmajaoch B TIOMysiMUH T4en 1. Pomamika,
MIPECTaBUTENI KOTOPOH HE TPYNIHPYIOTCS BMECTE B
oauH Kkijactep. /[ coxpaHeHMs —IIOJIHOLICHHOM
TIOITYJISIIIAA BOCKOBOW mm4ensl B Poccmm HeoOXoammo
COXpPaHHUTh TIpeCTaBUTENEH BCEX YeThIpex
TEHEeTUYECKUX TPYIIIL.
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Resume

Chinese wax bee (Asian bee) Apis cerana is mainly distributed in Asia. Last time there is quick reduction of its
area and catastrophic decline of number of Asian bees Apis cerana in Far East caused by forest fires, cutting of
broadleaf trees and treatments pests by insecticides. In Khasan region of Primorskii krai in National parks
"Barsovyi" and "Kedrovaya Pad" was saved little population of A. cerana. Sequencing analysis of gene COIl of
mtDNA allow us to found 4 genetic groups of Far East population of Asian bees A. cerana. The greatest
genetic similarity with other Asian populations of A.cerana had bees from Akademgorodok, National park
"Kedrovaya Pad" and village Romashka. The greatest genetic diversity was observed in the population of A.
cerana from ¢. Romashka. For successful saving of Far East population of A. cerana need keep all four genetic
groups for save maximal level of their genetic diversity.

Keywords: Apis cerana, chinese wax-bee, Asian bee, sequencing analysis, population genetics, gene COI of

mMtDNA.
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