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AHHOTAIUA

[IpoBeneH MOHUTOPHUHT TeHO(OHIA MOMYJISALUN TEMHOM JiecHOU muenbl bypasHckoro
paiiona Pecny0nuku bamkoproctan ¢ 2004 mo 2015 roasl Ha OCHOBE HM3y4ECHUS
nonumop¢uszma 9 mukpocareuuTHeIX JokycoB si/{HK. BeinonHeHa oneHka ypoBHA
UHTPOTPECCUM «IOKHBIX» T€HOB IO roJjaM M MO OTIEIbHBIM BBHIOOPKaM ISl pa3HbIX
rogoB uccienoBanuil. IlokazaHa BbICOKas CTAOMJIBHOCTh M YHUCTOTa TeHO(pOHIA
HOMYJIALIMM TEMHOM JiIeCHOM muenbl Byp3sHCKOro pailloHa €O CpelHUM YPOBHEM
UHTPOTPECCUH «IOXKHBIX» TeHOB 2,7%. IlpencraBiena Bbicokas 3PEGEKTHBHOCTD
coxpaHeHus ynucToThl reHodoraa A. m. mellifera Ha teppuTopun nprpoI00XpaHHBIX
OpraHu3allnii - 3aM0BETHUKOB, HAIIMOHAIBHBIX MTAPKOB U 3aKa3HUKOB.

KiroueBble coBa: Oyp3stHCKas MOMYJIALMS TeMHOU JiecHou muensl, Apis mellifera
mellifera, MukpocaTemUTHBIC JTOKYCH, MOHUTOPUHT, TEHETHUECKUI MOIUMOPPU3M
COXpaHEeHHE aOOPUTEeHHOT0 TeHO(OH 14, UHTPOTPECCHS «HOKHBIX)» T€HOB.

BBEJIEHUE

MenonocHas muena Apis mellifera B xoze spomonmu nuddepeHnnuponaiach Ha
30 anmonaTpuyecKux MOJBUIOB, U3 KOTOphIX 12 pacmpoctpanensl B Adpuke, 7 - Ha
bmmxaem Boctoke, 11 - B EBpone. Camoii uzBecTHO#l B EBpomne sBisieTcs TeMHas
necHas muena moauma A. m. mellifera, xotopas Bcrpeuaercs Bo Dpannuu,
Benmukoopuranuu, Upnanauu, Janwm, Ileetinapun, [1IBenuu, Hopseruu, Ilombiie
[Mnbsicor u ap., 2015a]. ApXeoJOTHYECKUMHU IaHHBIMH TIOKa3aHO, YTO TEMHAas
necHas myena B 1200 r. H. 3. oburana Ha rore Hopsermn [Dews, Milner, 1991].
Apean 3Toro mnonaBuaa oxBarbiBaeT BCO CeBepHyr0 M 3amanHyro Esponmy u
npoctupaetcs ot [TupeneeB u Anbn g0 Ypana [Mnbscos u np., 20156].

YucronopoaHass momyJsius TeMHoM JsecHoit myenmst A, m.  mellifera
coxpanmiuck Mexny Mcmanueit m Hopserueii [Jensen et al., 2005], B IlIBeiinapuu
[Soland-Reckeweg et al., 2009], B /lanuu Ha octpoBe Jleco M MaTEpPUKOBOM YacTH
[Kryger et al., 2013]. Bo ®panuuu B I'ackonn u B 3amnoBegHuke CeBEHHBI
coxpaHuiics kotum myen noasuaa A. m. mellifera, yaukansHo aganTHpoOBaHHBIN K
Mo3HEMY W OOWJIBHOMY I[BETeHHIO OOBbIKHOBeHHOTro Bepecka Calluna vulgaris
[Rortais et al., 2004; Strange et al., 2007; Strange et al., 2008].

B Poccum umeroTCs 3HAYMTENBHBIE MACCHBBI YUCTOIOPOIHBIX IOIYJISIHI
temuoi secnoit muensr A, m. mellifera [Mnescos, ITockpsikos, 2006; KackuroBa u
ap., 2015]. Yucronmopoausiii renodon temHoi necnoit muenst A. m. mellifera B
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Poccun coxpanmiicst mpenmyIiecTBeHHO Ha Ypane - B [lepmckom kpae [IllypakoB u
ap., 1994; TleryxoB u ap., 1996; Kopo6os, 1995; CumankoB, 1999; beamarepHbix,
2002; Ynuna u ap., 2008], B Pecnyonuke bamkoproctan [Hukonenko, ITockpskos,
2002; WpanmoB u ap., 2014; WnescoB u ap., 2015a], a taxke B IloBomkbe B
Pecnyoinmke Tarapcran [Caduymmn, 2005; Caduymmun, 2013a; 20136], B
Pecnyonnke Y amyprus [Wnesco u ap., 2007; Konbuna u np., 2011] u B Kuposckoii
obxiactu [bpanmopd u ap., 2012; Unescos u ap., 20156].

OCHOBHBIM 3BOJIIOIIMOHHBIM MPEUMYIIECTBOM TEMHOW JIECHOM muenbl A. M.
mellifera sBisercs ee uaeanbHas MPHUCIIOCOOICHHOCTh K SKCTPEMAIBHO XOJIOTHOMY
kmumary Ceseproit EBpomer [De la Rua et al, 2009]. Dra mdena SKOHOMHO
pacxoayeT MeIOBBIE 3allachl, COKpAIIaeT BHIBOJ PACIUIONa, KOTJa MOTOK HEKTapa Ha
MCXOJIe M JIETaeT Ha OOJBIINE PACCTOSHUA 3a HEeKTapoM. buosorus u obpa3 >kxu3HH
TeMHOH JiecHOU muessl A. m. mellifera momHOCTBEIO OpUEHTHPOBAHBI HA OOWUTAaHHE B
XOJIOMIHBIX KJIMMATHYECKUX YCJIOBHUSIX: JaXKe B XOJIOAHYIO, IMACMYPHYIO U CBIPYIO
MOroJy OHa CHocoOHa JeTaTh 3a HEeKTapoM, a CIapuBaHUE MATKH MOXKET
IPOUCXOJIUTh TIPU HU3KUX TemriepaTypax. ['eHopoHa TeMHOM necHoM myenbr A. m.
mellifera mnpexacrasiasier coOoOW YHUKaIbHBI HAOOp aJaNTHUBHBIX IPHU3HAKOB,
CHOCOOCTBYIOLIMX BHICOKOMY YPOBHIO BBIKHUBAEMOCTH U BHICOKOW MPOJYKTUBHOCTHU B
HKCTPEMAJIbHBIX YCIOBUAX KOHTHHEHTaIbHOTO KiuMmarta EBpasun [Randi, 2008].

HecMoTpss Ha TO, 4TO pa3Mep CeMbU M KiIy0a MEHBIIE, YEM Y «IOMKHBIX)
noasuaoB maen, A. m. mellifera mpeBocxomHO 3UMyeT MPU HU3KUX TeMIIEpaTypax B
TedyeHue 6 wMecsueB. Takas 3MMOCTOMKOCTh JOCTUTaeTcsl Onarogaps BBICOKOM
IJIOTHOCTH KJIy0a, KPYIHOIO pa3Mepa Tejla ocoO0ei v OoJble MOKPBITOCTH Teja
BojiockaMu. CriocoOHOCTP K JIUTEIbHOH 3MMOBKE TEMHOM JIECHOW ITYEIIBI
o0ecrieunBaeTCs M BBICOKOM aKTHMBHOCTHIO (hepMEHTa KaTaja3bl B KHUIIEYHHUKE, YTO
MO3BOJIACT YACPKUBATh KaJlOBBIE MAacChl JJIMTENbHOE Bpems. TakuMm oOpazoMm, B
OTJIMYUE OT «IOXKHBIX» MOABUIOB, A. m. mellifera moxer mepeHecTH ATUTEIBHYIO
3UMOBKY 0€3 0YMCTUTENIbHBIX 00seToB [Cooper, 1986].

XOoTsi TeMHas JIECHasl MYesia MEHEe IUJIOJIOBUTA MO CPABHEHUIO C «IOXKHBIMU)
noJBUaMH, ee padoune ocoOM XUBYT JoJiblle. B mepuon 1BeTeHHs OCHOBHOIO
MEZIOHOCA - JIMIbI CepALEBUAHON TEMHBIE JIECHBIE MUEJbl JIETAIOT 0€3 OT/AbIXa U 3a
He/emo o0ecrneunBaroT ce0sl roI0BbIM 3aracoM Meaa. Mea TEMHOM JIeCHOH mYesnbl B
COTax XPAHUTCS JOJbIIE, YeM Y «IOKHBIX» IMOJABUAOB, MOCKOJBKY IMEPBbIE MEXKIY
MEJIOM M KPBIIICUYKON COTa OCTaBISIOT BO3MYIIHYIO Tpocioiky [Dietemann et al.,
2009].

PolinBOCTh TEMHOM JIECHOW MueNbl 3aBUCUT OT CpPEIbl OOMTAHUS: B FOKHBIX
palioHaX oOHa TIOKa3biBaeT OOJBIIYI0O pOMIMBOCTb, YE€M B CEBEpHBIX. B
BenukoOputanum TeMHas JecHas TMUelda XapaKTepU3yeTcsi HU3KHM YPOBHEM
porinmuBoct [Cooper, 1986]. Muorue cuuTarOT, YTO TEMHAs JIeCHas IT4elia
OTJIMYAETCSl arpecCUBHBIM TMOBeAeHuEeM. OHAKO YHUCTOMOPOAHBIC JIMHUU TEMHOU
necHoit muensl BenukoOputannn, Hoperun u IlIBennn HE arpeccCHMBHBI M JIETKO
ynpasisieMbl. Kak BBISICHUIIOCH, arPECCUBHOCTD M CKIIOHHOCTh K TIPECIICIOBAHUIO Y
JAHHOW TMUeJbl SBIACTCS CIEACTBUEM THOPUIU3ANMHA C JPYTUMHU TOJIBUIAMH
[Meixner et al., 2010].

B ctpanax EBpocoro3a Ha pernoHabHOM YPOBHE MPUHATHI 3aKOHOJATEIHCTBA O
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COXpaHEHHH MECTHBIX m4en. Tak, reHodoHa TemMHO# JiecHoU maensl A. m. mellifera
OXpaHsETCs 3aKOHOM B clieAyromux crpanax: B Jlauuu [octpoB JIaco], B llloTnanauu
[octpoBa Kononcait u Oponcaii], B 'ommanaun [octpoB Tekcen], Bo ®paniuu
[ocTpoB Vaccan], B llIBeiinapun [pernon ['nmapyc]. CoxpaneHue reHoOpOHIa TEMHOM
JICCHOM TYeNbl eCTECTBEHHBIMH (akTopaMu cpeasl 0e3  3aKOHOJATEIILHOTO
peryJupoBaHMs MPOUCXOANUT B CICIYIOIUX cTpaHaX EBpombl: B BenmukoOpuranuu
[ocTpoBa MbH, I'epracu u [Ixxepcu] u Bo @paniuu [octpoB Kopcuka] [Mnbsicos u ap.,

2015a] (puc. 1).

@ - Oxpansiembie nonynsiuum A. m. mellifera
D - HeoxpaHnsiemble nonynsauumn A. m. mellifera

Pucynok 1. OxpaHsieMble U HeOXpPaHsieMble MOMYJIAUMHA TEMHOM JIECHOW MYeJIbl
A. m. mellifera B crpanax EBponbl.

B EBponeinckux cTpaHax MECTHOE ITYEJIOBOJCTBO TAaKXKe€ MOJJIEPKUBACTCS
MEKIYHAPOIHBIMHU aCCOLMALMAMHU - MexXyHapOAHOM acCOMAaLMEN IO COXPAaHEHUIO
TEeMHOH JiecHOW muesbl Societas Internationalis pro Conservatione A. m. mellifera
(SICAMM) (ocHoBana B 1995 r.), EBponeiickoil accormaiueit npodeccnoHaIbHbIX
muenoBogoB The European Professional Beekeepers Association (EPBA) (1997),
MexayHapoaHO# accorpanueidi ucciemoBateneii maen The International Bee
Research Association (IBRA) (1949) [UnbsicoB u ap., 2016].

Kpome Toro, B Kaxaol eBpONEHCKON CTpaHE CYIIECTBYIOT OOIIeCcTBa
MTYETI0OBOJIOB, MOJIJICPKUBAIOIIMX MTUETOBOJCTBO CBOEeH cTpaHnbl. B Jlanuu B 1993 rony
MpU TIOJJIEPKKE MpaBuTenbcTBa M EBpomeiickoro Coro3a 0OIIECTBOM ITYEIOBOIOB
Danmarks Biavlerforening (BIAVL) (1866) u ¢ y4actuem OOIiecTBa MYEIOBOIOB
octpoBa JIaco The Lase Beekeepers' Association (LBA) (1989) ua octpose Laxso
ObUT OpraHW30BaH pe3epBaT MO COXpaHEHWI0 W BoccraHoBieHwio A. m. mellifera
[Jensen, Pedersen, 2005].

B otmanmuu B 1912 roxy mpu momaiep:kke MpaBUTEILCTBA 00pa3oBaiach
acconpaiys I0 COXpPaHEHHMIO TEMHOW JecHOM muenasl The Scottish Beekeepers
Association (SBO) ¢ pesepBaramu abopureHHOW HoOmyJsiuu Ha octpoBax Colonsay

3



u Oronsay [Mnbsico u ap., 2016].

B BenukoOputanun paboTalOT ClEIyIOUMe KpyIHbIE AacCOlMalu 0
COXPaHEHUI0 MECTHBIX MYes: AccolManus Mo YJIydlIeHUI0 W celekiuu muen Bee
Improvement, Bee Breeders' Association (BIBBA) (ocuoBana B 1964); Acconuanus
nuenoBogoB bpuranuu The British Beekeepers Association (BBKA) (1874). B
Wpnannuu paboTaroT ciaeAyrolue KPYIHbIE accolanuu: Accolualus M4eloBOI0B
Onbcrepa Ulster beekeepers association (UBKA) (1942); denepanus accorpammii
upnanackux maenoogo Federation of Irish Beekeepers' Associations (FIBKA)
(1881); ObmectBo abopureHHON mpianackod muenbl The Native Irish Honey Bee
Society (NIHBS) (2012) [MnbsicoB u mp., 2016].

B T'omnangum oxpaHa TEMHOW JIECHOM m4elibl oOecrnednBaeTcsl Accoluanuei
muenoBoioB ['omurammuu The Holland Area Beekeepers Association (HABA)
(ochoBana B 1902), B Hopserum - Accomnmanueii muenoBogoB Hopserum The
Norwegian Beekeepers Association, Norges Birekterlag (NBA) (1884), B
Ounnsauaun - Accoumanueii muenoBogoB Pummsaauu The Finnish Beekeepers'
Association (FBA) (1916), B IllBetinapun - llIBelinapckoii accommaiueit apyseit
nuen Der Verein Schweizerischer Mellifera Bienenfreunde (VSMB) (1993), na
Kanapckux octpoBax Jla [Tanema - Accouunarueii muenoBoaos Jla ITanema La Palma
Beekeepers' Association mpu mnojuepxkke mnpaButenbeTBa (1996) [MnbsicoB u ap.,
2016].

Bo ®panumu B ['ackonn u B 3anoBegHuke CeBeHHbI npu noaaepxkke Corosa
muenoBoioB @panrm The Union of French Beekeepers (UNAF), ocHoBaHHOTO B
1946 romy, coXpaHMJICS IKOTHIT TeMHOU JiecHou muenbl A. m. mellifera, yaukaisHO
aJanTUPOBAHHBIA K MO3JHEMY U OOWJIHHOMY IIBETEHHIO OOBIKHOBEHHOI'O BEpecKa
Calluna vulgaris [Ameline et al., 2013].

B Poccun nHa VYpane B bBypssHckom paitone PecnyOnuku bamkoprocran
COXpaHMJICS OYP3sTHCKHI OOPTEBOM SKOTHI TEMHOM JISCHOH ITYEIIbI, aIalITUPOBAHHBIN
K OOMJILHOMY I[BETCHHIO JIUIIBI cepatieBuanoit Tilia cordata [Mnssicos u ap., 20156].
[Monynsuust Oyp3ssHCKOW OOPTEBOM MYEIBI SIBISIETCS CaMON U3BECTHOW U COXpaHSIETCA
B YCIOBUAX OOPTEBOTO MYEIOBOJACTBA, JUKOTO OOMTAHHUS M IMACEK C PaMOYHBIMU
yIbSIMH B TOpHO-JecHOW 30He FOxkHoro VYpama. Jlukue u OOpTEBbIE MYEIBI
MPEICTaBIIAIOT OOJBIION MHTEPEC IS MYETOBOIOB M YUYEHBIX BCETO MUPA, TaK KaK 10
HUM MOXHO CJEJNaThb PEKOHCTPYKIMIO 3BOJIIOIMU MYEl W HU3YYUTh MEXaHU3MBI
aJIanTanygoreHe3a B MpUPOHbIX yeioBusax [Mbsicos u ap., 2015a].

Byp3sinckass momymnsamuss  OOpPTEBBIX  MUENl  HAXOJIUTCS  MOJ  OXpaHOU
KoMIiekcHoro  6uocdeproro peszepara FOHECKO  «bamkupckuit  Ypamy,
co3ganHoro B 2012 r. nmpu ywyactuu ['ocynapcTBEHHOTO MPUPOIHOTrO OHOChEepHOTO
3anoBenHuka «lllyneran-Tam» (ocHoBan B 1958 r.), HamumonaneHOoro mapka
«bamkupus» (ocHoBaH B 1986 r.), [Ipupoanoro napka « MypagbIMOBCKOE YIIIEIbE» U
PernoHanbHbIX TPUPOJHBIX 3aKa3HUKOB «ANThIH Conok» (ocHoBaH B 1997 r.) u
«Uxckuit»y [Masscos u ap., 20156].

B crathe mpencraBieH reHETUYECKUN aHaIu3 BHIOOPOK TEMHOW JIGCHOM ITYEIIbI
Bypasinckoil monyisiiiuu, uccnenoBaHHbix ¢ 2004 mo 2015 roael coTpyaHUKaMu
nabopaTtopur OWOXMMHUHM aJaNTUBHOCTH HaceKoMblx WHcTUTyTa OHMOXMMHUU W
reHeTuku Y pumckoro HayuHoro nenrpa PAH.



MATEPUAJIBI U METOJbI

B pabore 6bu1 u3ydeH noaumopduszM 9 MUKpOCATEIUIUTHBIX JIOKycOB AP243,

4A110, A24, A8, A43, A113, A88, AP049, A28 sJIHK pabouux ocobeit muen u3z 371

ceMbu u3 20 reorpaduyeckux TOYEK Ha TeppuUTOpuHn byp3siHCKOro pailfoHa

Pecnybnuku bakoproctaH, otroOpanHbie B TeueHue 12 et - ¢ 2004 mo 2015 roasl
(tabm. 1).

Taoauna 1

O0beM BBLIOOPKH W YPOBe€Hb HHTPOIPECCHM «HKHBIX» T€HOB B MOMYJISIIHU

TeMHOIl JecHoil muyeant A. M. mellifera Bypssinckoro paiiona Pecmy6umnku

BaIHKOpTOCTaH, paCCqHTaHHLIﬁ Ha OCHOBC HOJII/IMOp(l)I/I3Ma 9
MHUKpOcaTeJUIMTHBIX JOKYycoB s/I[HK
Ne I'eorpaduueckasn BriOopka, I'on Berss M | Bersn C
JIOKAJIN3aIMs N HCCJIeT0BAHUS
1 1. AKOynaToBo 12 2015 0,995 0,005
2 II. ATHKOBO 49 2008 0,967 0,033
3 1. batirazunso 9 2009 0,967 0,033
4 1. baitHazapoBo 9 2009 0,964 0,036
5 naceka «baricaisag 6 2015 0,998 0,002
6 SopTH B necy 6 2008 0,979 0,021
6 2015 1,000 0,000
7 1. Bepx. Hyrym 4 2008 0,984 0,017
8 1. lagensrapeero 4 2015 0,995 0,005
18 2008 0,979 0,021
9 1. Uprusiet 50 2013 0,951 0,049
4 2015 0,995 0,005
10 naceka «Kamosa Ilemepay» 25 2004 0,926 0,074
6 2015 0,992 0,008
23 2009 0,946 0,054
1 A KuexGacso 4 2015 0,995 0,005
12 1. Kypranuis 8 2009 0,948 0,052
13 naceka «Kym-Enra-bamm 6 2015 0,997 0,003
14 1. MarazgeeBo 4 2009 0,955 0,045
15 1. MuHAUTYI10BO 20 2009 0,974 0,026
16 1. HoBomycsToBO 16 2008 0,969 0,031
17 1. HoBoycMaHoBO 8 2009 0,970 0,030
18 1. CTapoMycsiTOBO 22 2008 0,955 0,045
19 c. CtapocyOXaHTyJI0BO 48 2008 0,978 0,022
20 1. SlymbaeBo 4 2009 0,956 0,044
Hroro 3a 2004-2015 roasl 371 0,973 0,027

Pabounx ocobeii myen ¢ukcupoBasm B 96% dTaHONE W XpaHWUIU TIPU
temriepatype -20°C nmo Bwimenenust JJHK. Bwimenenue JIHK w3 wmbmmg Topakca
pabounx ocobeit muen npoBomwm Habopom JIHK-DKCTPAH-2 mo mnportokory
CHUHTOJI (Mockaa) (www.syntol.ru).

KauectBo u kommuectBo BbigeneHHONM TtotanbHOM JIHK (okomo 500 Hr)
aHanm3upoBanm  Ha crekrpodoromerpe NanoDrop 1000 (Thermo, CIIIA).
[TonmumepaszHasi 1enHasi peakius BeinojiHsu1ach B Tepmouukiepe BIO-RAD T100
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(CIIA) B 15 Mxi obmiero oobema cmecu 1o npotokoiry CUJIIEKC (Mocksa) (WwWw.
sileks.com/ru) ¢ 10 ur totaneho# JIHK npu ontuMansHOM TeMIiepaType OTXKUIa s
Ka)KJ10r0 Habopa npaiMepoB.

[IponykThl aMIIMGUKAIMK MUKPOCATEIUTUTHBIX JIOKYCOB  Pa3Aeiisuid IO
pasmepaMm B 8% ITAAI npu cune toka 40MA, okpamuBaid OPOMHUCTBIM THUAUEM U
BU3YAIIM3UPOBAIM B Tejlb-IOKyMeHTHpYIomieh cucreme DocPrint Vilber Lourmat
(Opanmus).  dparMeHTapHbIE ~ aHAIM3 W ONpEJeTeHHE  HYKJICOTHIHOM
MOCJIEIOBATENLHOCTH TPOAYKTOB [IL[P BBINOJIHAIN HA aBTOMAaTHYECKOM CEKBEHATOPE
Applied Biosystem sequencer (CIIA) o npotokoay CUHTOJI (Mocksa).

YpoBeHb UHTPOTPECCUH TEHOB FOKHBIX IMOBUIOB ITYEIT SBOTIOIMOHHON BeTBU C
(A. m. caucasica u A. m. carpatica) B BBIOOpKaXx TEMHOH JICCHOW ITYENIbI OBLIH
paccunTaHbl Ha OCHOBE ToJUMOpPU3Ma 9 MHUKPOCATEIUTUTHBIX JIOKYCOB C
ucronp3oBanueM mporpammbl  STRUCTURE 2.3.4. Craructuueckwii  aHan3

HOJy4yeHHBIX pe3yiapTaToB noiaumopdusma JJHK mpoBoausncs ¢ ucnonb3oBaHueM
nporpamm STATISTICA 8,0, MICROSOFT EXCEL 2010.

PE3YJIBTATBI

Ha ocHoBe usydyenus nonumopdusma 9 mukpocaTemuTHbIX JoKycoB sJJHK
paccunTaHbl YPOBHU MHTPOTPECCUU «IOXKHBIX» T'€HOB B BBIOOPKaX TEMHOW JIeCHOU
m4elibl Oyp3ssHCKOM MOMYJIAIMY 1o TojaM (Tabi. 1).

C uenpl0 OLEHKH W3MEHEHUM YPOBHS HHTPOTPECCHUU «IOKHBIX» TE€HOB B
BBIOOpKAX TEMHOM JIECHOW Mmyenbl Byp3sHCKOro pailoHa Mo rojaM HCCIEIOBaHMM
OBLTM TMOJY4YEHbl YCPEIHEHHbIE 3HAUEHHUS IO BCEM BBIOOpKAM I KaXJIOTO Toia
uccienoBanus (Tadi. 2).

Tabauna 2
3HavyeHUs1 YPOBHSA MHTPOIPECCHH «I0KHBIX» F€HOB B BHIOOPKAX TEMHOM JIeCHOM
nyeabl byp3siHCKOro paiioHa mo rogaM MCCJIACJOBAHUIL HA OCHOBE aHAJIM3a
noJumMopgusma 9 MmukpocareUIMTHBIX JI0KYcoB 1/IHK

I'on uccnenoBanus Bei6opka, N ITacex Bersp M Betss C
2004 25 1 0,926 0,074
2008 163 7 0,973 0,027
2009 85 8 0,960 0,040
2013 50 1 0,951 0,049
2015 48 8 0,996 0,004
Htoro 3a 2004-2015 romer 371 25 0,973 0,027

JIns  HarmagHOCTHM  TOJIYYECHHBIE 3HAUEHWsT HMHTPOTPECCMU IO  roaam
MCCJICIOBAaHMM OBLITM BU3yaJIM3UPOBAHBI B BUJIE TUCTOTPAMMBI, OTOOpayKaIOIIeH 10K
T'CHOB IOJIBH/IOB ITUEJI SBOIOIMOHHBIX BeTBel M 1 C (puc. 2).
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[l - l'eHbl TemHOM necHow nyenbl A. m. mellifera (BetBb M)

- leHbl «toXXHBbIX» noaBuaoB A. m. carpatica, A. m. caucasica (BeTBb C)
PucyHok 2. YpoBeHb HHTPOrpecCHM «IO:KHBIX» IeHOB B BBIOOPKAX TeMHOM
JIeCHO m4esbl bByp3siHCcKOro paiioHa 1Mo roaamM MCCJeJI0BAHUN HA OCHOBE
U3yyeHus noJumopdusma 9 Mmukpocare/UIMTHBIX JOKycoB s/IHK.

Ha rucrorpamMmMe ypoBEHb HWHTPOTPECCHHM «IOKHBIX» TE€HOB B MOILYJSLHH
TEMHOU JIECHOM MYelibl OYP3sTHCKOTO palioHa pa3HOHAIPABICHHO MEHSETCS 10 rojiam
UCCleIoBaHui, HO HurJe He mnpesbimaer 8%. Mouutopunr ¢ 2004 mo 2015 roxawt
MOKa3bIBAET BHICOKYIO CTAOUIILHOCTh U YUCTOTY TeHO(OH1a OYp3sIHCKON MOMYJISIIUN
TEMHOM JIECHOU ITYEJIBI.

MaxcuMaibHbIl ypoBeHb HHTporpeccuu (ot 4,9% no 7,4%) nadmromancs B 2004
roay (N=25 cemeit, M=0,926, C=0,074) u B 2013 roxy (N=50 cemeii, M=0,951,
C=0,049), a muanmansnbii (0,4%) - B 2015 rogy (N=48 cemeit, M=0,996, C=0,004).

BapuabenbHOCTh 3HAYE€HUM YpPOBHSI HMHTPOTPECCHMU, BO3MOXKHO, CBSI3aHAa C
pazMuusiMu B 00beMax U PacloJIOKEHUSIX BHIOOPKU B pa3HbIE TOJIbI UCCIIEAOBaHUM.
Pe3koe cHMKEeHHE MHTPOIPECCUM «IOKHBIX» T€HOB B BbIOOpKe 2015 roga cBs3aHo ¢
TE€M, YTO BC€ TOYKM COOpa HaXOJWIUCh B TpelnesaX OXpaHsIeMOW TEepPPUTOPHUU
3anoBenHuka «llynbran-Tamy, 3akazHuka «AntblH COJNOK» W HAIIMOHAIBHOTO MapKa
«bamkupus». OTU pe3ylbTaThl IMOKAa3bIBAKOT, YTO HA OXPAHSIEMBIX MPUPOIHBIX
TEPPUTOPHSIX COXPAHCHHE YHMCTOTHI aOOPUT€HHOTO TeHO(POHAA TEMHOW JIECHOM
m4enbl MporucxoauT 3G (EKTUBHEE IO CPAaBHEHUIO C OOBIYHBIMH HEOXPaHSIEMBbIMHU
Tepputopusimu byp3saHCKOro panoHa.

Pe3ynbraTel MOHHTOpPHHIA MOIYJISLHAA TEMHOW JIECHOW Iyesnbl byp3sHCKOro
pariona ¢ 2004 mo 2015 romsl Ha OCHOBe aHanuza mnojauMopduzma 9
MHUKpPOCATEIUTUTHBIX JIOKYCOB s1/JHK moka3biBatoT BHICOKYIO CTA0OUIBHOCTD U YUCTOTY
reHooHia, TJ€ YPOBEHb HWHTPOTPECCHM «IOKHBIX» TE€HOB He TpeBbiman 8%.
[Toka3zana BbicOKast 3((HEKTUBHOCTH COXpaHeHHs YMCTOTHI TeHodonmaa A. m. mellifera
Ha OXPaHSIEMbIX TEPPUTOPUSIX 3aMOBEAHUKA, HAIIMOHAIBHOTO MapKa U 3aKa3HUKA.

OBCY/XKJIEHHUE
JleTanmn3upoBaHHBIA MOHUTOPHUHI YPOBHSI HHTPOTPECCUU «HOKHBIX)» T€HOB IS
KaXJI0M OTAEIHHO B3STOM BHIOOPKH Pa3HBIX TOJOB MCCIIEIOBAaHUMN OBLI MPOBEJEH Ha
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OCHOBE U3yueHus noaumopduszma 9 MukpocaTemuTHbIX JTokycoB siJIHK (tabm. 1).
JUi HarJIAJHOCTHU MOJIyYE€HHbIE 3HAUEHUSI HHTPOIPECCUU «HOXKHBIX» F€HOB ObLIN

BU3YQJIU3UPOBAHbl B BUJE CEKTOPHBIX JUarpamm, KOTOpble ObLIM JIOKaJU30BaHbI Ha

KapTe Oyp3sHCKOrO paiioHa B COOTBETCTBUU C HUX IeorpapuuecKkuM IOJIOKEHHEM

(puc. 3).

Marapeeso

BYP3AHCKMIA PAMOH nw‘s!ezsgg

; 2009
BaitHasaposo
SAKABHUK «ANTHLIH CONOK» Kyprawnei

) 2009
Boptu 2009

HosomycsaToso
2008 2015 2008
«Kyw-Enra-Baw» CTapo“mosc BairasuHo

lapensrapeeso 2008 2009
SAMNOBEAHWK 2015 4 Crapocy6xaHrynoso
«WYNbrAH-TALL» 2015

Kanosa Mewepa 2008
# e MuHgurynoso HosoycmakoBo
. Kuekbaeso
HALMOHAIIbHBIV MAPK  «Baiicansm» 2004 2015 2009
«BALKUPUSA» AK6yﬂ3T0302009 2015 ATtukoso 2009

Bepx. Hyryw

2008

2015 2015
Vipruane 2008

2008 2013 2015

.- [eHbl TemHoM necHon nyensl A. m. mellifera (BetBb M)

C)- [eHbl «tOXHbIX» NOABUAOB A. m. carpatica, A. m. caucasica (BetBb C)
Pucynok 3. UuTporpeccusi «10;KkHbIX» reHOB B BLIOOPKAX TeMHO JIeCHOW MYeJIbI
A. m. mellifera Byp3sHckoro paiiona Pecny6jukn BamikopTrocTaH Ha OCHOBe

noaumMopdusma 9 Mmukpocare/UIMTHLIX JJ0KycoB 1/IHK.

Ha kapte 0003HaueHbI rpaHUIIbl OXpaHIEMbIX TEppUTOpUi Byp3siHCKOrO paiioHna
I'ocynpapctBenHoro mnpupoaHoro OuocdepHoro 3anoBegHuka «llynbran-Tamm,
HammonansHoro mnapka «bamkupus», PermoHalIbHOrO NPUPOTHOIO 3aKa3HHUKA
«AnteiH Cosiok». PspoM ¢ Kaxaol CEeKTOpHOW JuarpamMMod 0003Ha4YeH TOj
MpoBeeHUs HccieqoBaHuid. [1o pucyHKy MOKHO OTMETHTb, YTO B BBIOOpPKax Ha
OXpaHSEMbIX MNPUPOJIHBIX TEPPUTOPUAX - 3AMOBEIHUKA, HALMOHAJIBHOTO MapKa U
3aKa3HMKA JI0JISl TE€HOB «HOJKHBIX» IOJBHJIOB 3BOJIIOLNMOHHON BeTBU C HMIXKE IIO
CPaBHEHHUIO C OCTaJIbHOM HEOXPaHIEMOW TEPpPUTOpPUEN byp3stHCKOro pailoHa
PecnyGnuku bamkopTocras.

B Bri6opkax muen bypssHckoro paiiona 2004 - 2015 romoB He HAOIIOAATOCH
PE3KOr0 M3MEHEHUS! YPOBHS MHTPOTPECCHUU «IOXKHBIX» TeHOB. Takas cTaOMIIBHOCTD
XapaKTEPU3yeT T'eHETUYECKYI0 H3OJISIUI0 Oyp3sSHCKOW MOMYJSAIMA TEMHOU JIECHOM
MYEJIbl OT OKPY’KAIOIIUX €€ THOPUAHBIX C «IOKHBIMUY» TOJIBUIAMHU TTOIYJISALIHM.

HauOounbimii ypoBEeHb HHTPOTPECCHU «HOKHBIX» reHoB (ot 4,5% mo 7,4%)
oTMeuaiics B BeiOopkax 1. CtapomycsroBo 2008 roga (N=22, M=0,955, C=0,045), x.
Maraneeso 2009 roma (N=4, M=0,955, C=0,045), n. Upruzasr 2013 roga (N=50,
M=0,951, C=0,049), n. Kypramuser 2009 roma (N=8, M=0,948, C=0,052), nx.
Kuexb6aero 2009 roma (N=23, M=0,951, C=0,049), nacku «Kanoga Ilemepa» 2004
roga (N=25, M=0,926, C=0,074).



Humenpmmii ypoBeHb HWHTpOrpeccHu «toxHbIX» reHoB (ot 0,0% mo 2,2%)
oTMeuaiics B BeiOOpkax 6opreit 2008 roma (N=6, M=0,979, C=0,021), 6opteit 2015
roga (N=6, M=1,00, C=0,000), nmaceku «baiicansa» 2015 roma (N=6, M=0,998,
C=0,002), macexu «Kym-Enra-bam» 2015 roma (N=6, M=0,997, C=0,003), x.
AxOymatoBo 2015 roga (N=12, M=0,995, C=0,005), n. I'agenbrapeeo 2015 romaa
(N=4, M=0,995, C=0,005), Upruzasr 2008 roma (N=18, M=0,979, C=0,021), .
Wprusner 2015 roma (N=4, M=0,995, C=0,005), 1. Kuexbaeo 2015 roma (N=4,
M=0,995, C=0,005), nacku «Kanosa ITemepa» 2015 roxa (N=4, M=0,995, C=0,005),
a. Bepx. Hyrym 2008 roga (N=4, M=0,984, C=0,017), c. Crapocyoxanrymnoso 2008
roga (N=48, M=0,978, C=0,022).

Takum oOpazoM, aHaM3 BRIOOPOK TEMHOM JIECHOU Mmuesbl byp3sHcKkoro paiiona
PecniyOnuku bamkoptoctan 2004 - 2015 rogoB Ha ocHoBe monumopdusma 9
MHKpOCATeJUIMTHBIX JIOKycOoB #/[HK moka3piBaeT mNpakTUYECKOE OTCYTCTBUE
UHTPOTPECCUH TEHOB «IOXKHBIX» MOJIBUIOB - CPEIHSS HHTPOTPECCHS «I0KHBIX» TCHOB
2,7%. Habmromaemasi BBICOKas CTAaOMJIBHOCTh M YHCTOTAa TeHO(DOHIA MOIMYJISIIUH
TEMHOMU JICCHOM Imuesbl byp3stHckoro palioHa He 03HA4YaeT, YTO MOIMYJISAIUS COXPAHUT
TaKyl0 JK€ CTaOMJIBHOCTP W B TIOCIEAYIOIIHE TOMABl, TOCKOJBKY H3OJISIIUS
obecrieynBaeTCsl HE TOJIBKO TMPUPOJHBIMH M OHOJIOTMYECKUMH (paKkTopaMu, HO M
CIIaKECHHBIMU COBMECTHBIMH YCUITUSAMHU ITYEJIOBOJIOB, MIpeCTaBUTEIICH
aIMUHUCTpAIMI palioHa M HACEJICHHBIX IMyHKTOB, COTPYIHHUKOB MPUPOI0OXPAHHBIX
OpraHW3alWi - 3aNMOBEAHUKOB, HAIMOHAJIBHBIX MApPKOB M 3aKa3HUKOB. [10CKOIBKY
Oyp3sTHCKAsI TTOMYJISAIHS TEMHOM JICCHOHN ITYENIBl HAXOUTCS B OKPYKECHUU THOPHTHBIX
C «IOKHBIMH» TIOJBHJIAMH TIOMYJISAINN, TO Yrpo3a HapYIICHUS TCeHETHYCCKOU
M30JSIIMA W BO3HUKHOBEHWS MHWTpAllii © TOTOKAa TEHOB OyAeT Bcermaa
MPUCYTCTBOBaTh. CUUTAEM I1eTIeCO00PA3HBIM MTPOBEACHHUE €KETOTHOTO MOHUTOPHHTA
reHoOHJ1a TEMHOH JIECHOM Myenbl OYyp3sHCKOM NOMYJSIUMU C HCIOJIb30BAHUEM
MHUKpOCATEIUIUTHBIX JIOKycoB sJIHK, mOCKONIBKY OH IIOMOXKET CBOEBPEMEHHO
O0OHAPYXHUTh U OCTAHOBHUTH MTOTOK «FOXKHBIX)» T'€HOB B IOIYJISAIIHIO.

PaboTa BrinonHeHa npu GuHaHCOBOM Toaaepkke rpantoB PODU 13-04-01802
u 14-04-97084 p mookbe a Ha oOopynoBanuu [IKIT «buomuka» otneneHus
OMOXMMHYECKHX METOHOB HccieaoBanuii 1 HanHoOnotrexHonorun PLKIT «Aruaenny.
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MONITORING (2004 - 2015 YEARS) OF THE GENE POOL OF THE
BURZYAN POPULATION OF DARK FOREST BEE A. M. MELLIFERA

R.A. llyasov, A.V. Poskryakov, A.G. Nikolenko
Institute of biochemistry and genetics of the Ufa science center of the Russian
academy of sciences. 450054, Ufa, Prospekt Oktyabrya, 71.
E-mail: apismell@hotmail.com

ABSTRACT

Monitoring of the gene pool of the dark forest bee population of the Burzyansky
district of the Republic of Bashkortostan was performed from 2004 to 2015 based on
the study of a polymorphism of 9 microsatellite loci of the nuclear DNA. The level of
«southerny genes introgression for samples by years and for every samples researches
in different years was evaluated. The high stability and purity of the gene pool of a of
dark forest bees population of the Burzyansky district with average level of
introgression of «southern» genes 2,7% was shown. The high efficiency of the
conservation of the gene pool purity of the A. m. mellifera on the territory of a
preserving nature organizations - reserves, national parks and sanctuaries.

Keywords: burzyan population of the dark forest bee, Apis mellifera mellifera,
microsatellite loci, monitoring, genetic polymorphism, remaining of the native gene
pool, introgression of a «southerny genes.

UnbscoB P.A. IockpsikoB A.B. Hukonenko A.I'. Mounutopunr (2004-2015 ronwr)
reHo(OHIa TEMHOM JIeCHOU muelnsl Oyp3stHckoit nomyssiiuu Apis mellifera mellifera.
B cOopuuke HayuHbiXx TpymoB: M3ydenue mpupoasl bamkopToctaHa u mpoOiembl
myenoBojicTBa. - Beim. 5 / Ilox pen. H.M. Caitdymnunoit. - Yda: Uapopmpekiama.
2016. - C. 148-161. 244 c. (llyasov R.A., Poskryakov A.V., Nikolenko A.G.
Monitoring (2004 - 2015 years) of the gene pool of the burzyan population of dark
forest bee A. m. mellifera. In the procedings: Investigation of the Bashkortostan
nature and the challenges of the beekeeping. Editor: N.M. Saifullina. Ufa:
Informreklama. 2016. V. 5. - P. 148-161. 244 p.).
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