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AnHotauust. MenonocHast nuena Apis mellifera L. sBnsercst onHuM u3 Haubonee
U3y4aeMbIX BUJIOB HACEKOMBIX BO BCEM MHUPE B CBS3H C €€ 3KOJIOIHUECKOI U SKOHOMH-
4ecKkoit 3HaunMocThi0. B Cubups MeioHOCHas uena 3aBe3eHa 240 jert Ha3a/l, OHa XO-
POLLIO a1aNTHPOBAIACH K IPUPOJHO-KIMMATHYECKUM YCIOBUAM U PACTUTEIBHOCTH pe-
ruoHa. [lepBble HayyHbIE HCCIEIOBAHUS MEIOHOCHON MYelbl MPOBeAEHB B ToMCKOM
yHUBepcuTeTe, OTKpbeIToM B 1888 1. B Hawane XX B. cOTpyIHHMKaMU YHHBEPCUTETA 3a-
JIO’KEHBI HayYyHbIE OCHOBBI [TYEJIOBOJICTBA, HO CHCTEMaTHYECKHUE MCCIIE0BaHU MeJI0-
HOCHOH MMYeNbl, BKJIOYasi TeHETUYECKUe, Hadamuch Tonbko cnycts 100 net. B HayuHo-
MPAaKTUYECKOM LieHTpe «Amucy Tomckoro rocymaapcrBenHoro yHusepcurera (TI'Y),
cozganHoM B 2004 r., mpoBOIATCA HCCIENOBAHHMA Pa3HBIX AaCHEKTOB MEIOHOCHOM
I4Yenbl, BKII0Yas OLIEHKY IOPOJHOTO COCTaBa, FeHETHYECKOro pasHoo0pasus, ouoso-
FHYECKUX M XO3SHCTBEHHBIX IOKA3aTeled MYeMHBIX CeMeil, 3apaKeHHOCTH 0oie3-
HSIMH, MEJIOHOCHOI1 0a3bl 1 p. B craThe npecTaBieH KpaTKuii 0030p HaydHbBIX HCCIIe-
JIOBaHHH U IOCTIKEHHUH B 001aCTH OMOJIOr MK ¥ TEHETHKU MEIOHOCHOM IT4eJIbl, BBIIION-
HeHHbIX B TI'Y, a Taroke mepcrneKkTuB UX BHEAPEHHUS B MPAKTUKY IMYETIOBOJCTBA U Ce-
JIEKIUIO MEIOHOCHOM ITYEBI.
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Summary. The honey bee Apis mellifera L. is one of the most studied insect species
worldwide due to its ecological and economic importance. The honey bee was intro-
duced into Siberia 240 years ago. It has adapted well to local natural conditions and
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vegetation. The first scientific research on the honey bee was carried out at Tomsk Uni-
versity, opened in 1888. Systematic research of the honey bee, including genetic stud-
ies, has been carried out at Tomsk University since 2004, when the scientific and prac-
tical center "Apis" was created. Various aspects of the honey bee are studied: biological
and genetic diversity, biological and economic signs of colonies, morbidity, honey re-
sources, etc. This article is a brief overview of scientific research and achievements in
the biology and genetics of the honey bee, carried out at TSU, as well as the prospects
for their implementation in beekeeping practice.

Morphometric and mtDNA analysis showed that most bee colonies are hybrids be-
tween the dark forest bee and the southern bee subspecies. In Siberia, there are popula-
tions of the dark forest bee (Ob and Yenisei populations). According to the analysis of
mtDNA and microsatellite loci, Siberian populations are the Apis mellifera mellifera
Siberian ecotype, which differs from the dark forest bee of the Ural and European pop-
ulations. An assessment of the adaptive potential (ecological and genetic characteris-
tics) of bee colonies of the Ob and Yenisei populations showed their high viability and
productivity in different regions of Siberia. These colonies were the basis of the breed-
ing core in the 4. m. mellifera bee farm. When breeding dark forest bees, we use both
classical selection methods and introduce molecular selection. We are the first to iden-
tify microsatellite markers that can be used to predict Nosema disease in the dark forest
bee. To select A. m. mellifera colonies that are highly productive for royal jelly, we use
the mrjp3 microsatellite locus, localized within the gene encoding the main royal jelly
proteins (marker-associated selection). Research conducted at Tomsk State University
contributes to the preservation of Siberian populations and the gene pool of the dark forest
bee, the development of the best signs of bee colonies through further selection and the
creation of highly productive lines.

The article contains 19 References.
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BBenenne

MenonocHas naena Apis mellifera L. 3aBe3ena B Cubups B 1786 1., HO Hay4-
HBIE BOIIPOCHI ITYEIOBOACTBA A0 Hayana XX B. MPaKTHUECKH HE paccMaTphBa-
muchk. [lepBrie HaydHBIE WCCIEIOBAHHUS MEIOHOCHOW ITIETBI MPOBEICHBI yUe-
HBIMH TOMCKOTO YHUBEPCHTETa W IOCBSIICHB W3YYCHHUIO MEIOHOCHOW Oa3bl
9, OLIEHKE psi/ia OKa3aTeNlell CHOMPCKOro Mea, a TAKKe pa3padoTKe HaAyIHBIX
OCHOB MmuesioBozicTBa [1]. CucreMaTndeckne MCCIICAOBAHUS OWUOJIOTHH M TeHe-
THUKA MEIOHOCHO# UMbl Hadaich B TOMCKOM rocyIapCTBEHHOM YHUBEPCHTETE
(TT'Y) tonmbko B Havaste XXI B. [2-5], korma B TT'Y OblI co31aH HAyIHO-TIPAKTH-
yeckuid 1ieHTp (HITLI) «Amucy. OCHOBHBIMH HalpaBJICHUSMH IIEHTpa SBISIOTCS
OIICHKAa COBPEMEHHOI'0 COCTOSHUS Torynsiiuid 4. mellifera B Tomckoit obnacty,
COXpaHEHHE TeHO(OHIa MECTHBIX ITYEN M ONPEACICHUE ITyTel pa3BUTHS CHOHMp-
CKOro ImyestoBoyicTBa. [lenms paboThl — KpaTKuii 0030p UCCIIEIOBaHUH B 001aCTH OHO-
JIOTUY Y TEHETHKU METOHOCHOM MYelbl, mpoBoANMEIX B TI'Y, a Takke onucanue
HayuHbIX goctimxernii HII «Amucy u mepcnekTuB WX BHEIPEHHS B MPAKTUKY
ITYETTIOBOACTBA M CENCKITHIO METOHOCHOH ITYEIIBI.
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HccenenoBanne nopogHOCTH MeJOHOCHOI MYeJIbI

B Cubupu neproHaYaJIbHO Pa3BOIMIIACH TEMHAS JIeCHas muena Apis mellifera
mellifera L. (cpemHepycckas 1mopoja, SBONIONHOHHAS JIMHUSA M), KOTOpas Xo-
POIIO MTPHCIIOCOOMIIACH K MECTHBIM MPUPOTHO-KINMATHICCKIM YCIOBUSIM H Me-
noHocHoi 6a3e [1]. Ilepsrle ciydan 3aBo3a B CHOMPH OPyruX MOPOJ IMYEIT OIH-
canbl B 1920-x rr. C xoHma XX B. 3aB03 KOMMEPYECKUX JIMHUHN IMUEN FO)KHOTO
MIPOUCXOJKACHUS (KapmaTCKUX M KPaWmHCKUX I4en, mopoas! bakdact u ap.; 3Bo-
moronHas muHAA C), a 9acTo mUesl HEM3BECTHOT'O TPOUCXOXKACHIS, SBISICTCS
MacCCOBBIM U MPAaKTUIECKH HEKOHTPOIUPYEMBIM. DTO IPUBEIO K MEKIOPOAHON
rHOpUAN3AIIN 1T9ell, YMEHBIICHAIO apeata TEMHOH JIECHOH ITUelNbl H TIOTepe ee
YUCTOMOPOAHOCTH [2]. [HOpHIn3anus muen U CoKpaiieHUe MOMyJIsSiuid abopu-
TeHHBIX ITYeNT — aKTyallbHas MpodjieMa MHPOBOTO ITYEIIOBOACTBA [6—9], mpruemM
nonsua A. m. mellifera npusHan ucaesaromum B Esporte [10, 11]. Tubpumsr me-
Hee aJalTHPOBAHBI K H3MEHSIONIIMCS YCIIOBUSIM TIPHPOTHON CpeIbl, XapaKTepH-
3yroTCcsl 6ollee BEICOKMM YPOBHEM 3a00JICBAEMOCTH W CHIDKCHHEM HMMYHHTETA
[5, 12].

B yciioBusx ruOpuan3anyuy KIacCHUECKH MOPPOMETPUIESCKAN METO HCCITe-
JTIOBaHHMsI ITYeT He Beer/ia sisiercss nHpopMaTuBHBIM [3, 13]. I1Iupoko ucrons3y-
eTcs aHam3 noauMopdusma mutoxonapuaibHoi JJHK (Mt IHK), mo3Bomisrommii
OIPENICITUTh MPOUCXOXKICHIE CEMBH TOJIBKO IO JIMHWW MaTkH [ 14]. Pa3paboran-
Hblid corpyaaukamu HIIL[ «Amuc» airoput™, BKIFOYAOIIUN MophomeTprye-
CKOE M3y4YEeHUE TPEX MapaMeTPOB KpblIa B aHAIHN3 MeXKTeHHOr0 JIokyca COI-COIl
mt/IHK, mo3Bomnser oqHO3HAYHO YCTAaHOBUTH MOPOJAHYIO TPUHAIIE)KHOCTh U3Y-
yaeMoi ceMbH [2, 3].

Pe3ynpTaThl HicCIenOBaHUS IIOPOJHOTO COCTABA MEIOHOCHBIX ITYET C HCIONb-
30BaHUEM Merona Moppomerpun u MT/IHK-aHanm3a mokaszanu, 9Tto OOJIBIIHAH-
CTBO ITYEITUHBIX ceMel, oouTarmux B Cubupw, sBisitorcs ruopuaamu [2]. Bume-
cTe ¢ TeM Ha TeppuTopud CHOWpPH BEHISBIICHBI IOMYISIAH CPEIHEPYCCKOH I10-
ponsl (0Ockasi, eHuceiickas u ap.). Jis muesnr cCHOMPCKUX TMOMYJISAIAN OIMACAHBI
HOBBIE MHUTOTHIIBI HAa OCHOBAHMH CEKBEHHMpOBaHUs ayeneit nokyca COI-COIl
MTIHK, 4T0 TO3BONSET MPEANONOKHTE CYIIECTBOBAaHHE CHOMPCKOrO 3KOTHIIA
A. m. mellifera [4].

I'eneTnueckoe paznoodpa3ue MeJOHOCHOI MYeJIbI
10 MUKPOCATEe/UIMTHBIM JIOKYCaM

HccnenmoBanne MEIOHOCHBIX ITUENl CHOMPCKUX TTOIYIISIHIA, BKIIIOUasi CpeIHe-
PYCCKYIO ITYeNTy, ¢ HCIOIh30BAHHEM MUKPOCATEIUIMTHBIX JIOKYycoB (SSR) mo3Bo-
JIMJIO OMHUCATh TEHETHYECKOe pa3HO0Opa3re MECTHBIX ITYel U OICHUTH YPOBCHD
HWHTpOrpeccuu reHoB JuHUN C («I0XKHBIS» TIOPOABI) B IMHUIO M (cpenHepyccKast
mopoja).

Ha ocHoBanuu ananmsa nonmumopgusma 31 SSR-mMapkepa paszpaboraHa 6a3a
JTaHHBIX 0 BapruabenbHOCTH MUKPOCATEIUINTHRIX JIOKYCOB IS ITYET CPEeaHEPYC-
CKO# mmopojipl, obuTaromieid B8 CHOUpH, U TIpoBeJIcHa OlleHKa HH()OPMATHBHOCTH
n3ydeHHbIX JJHK-MapkepoB s MASHTH(OHUKAIIUA PA3HBIX TOPOJ ITUEN, OTHOCS-
muxes K auHEsM M u C [2]. Tlo cremeHn WH()OPMATUBHOCTH BBISBICHBI
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JIHK-mapkepbl, UMEIOIIHEe MOPOAO- MIIM JKOCIeNn(UIHbIE aJljielid. BoisBiieH
HHU3KAH YPOBEHb WHTpOrpeccuu reHoB muHuu C B JHHUIO M, 4TO CBHETENb-
CTBYET O YUCTOIIOPOTHOCTH CEMEH CPeIHEPYCCKUX MUl CHOMPCKUX MO,
CpaBHUTENBHBI aHANM3 TCHETHYECKOTO Pa3HOoOOpasws Ided  IOABHUAA
A. m. mellifera pasupix nonynsuid Poccun (Cubupb, Ypan (Oyp3sHCKas TOITy-
TA1UsA)) ¥ EBpOIBI BRISBUJ CYIIECTBEHHBIC OTJIMYHS BBIOOPOK CHOMPCKUX ITYET
OT BBIOOPOK TT4es OYP3sTHCKOW W €BPONEHCKHX OIS, YTO TaK¥Ke TIOATBEP-
JKJIaeT CYIIECTBOBAHHE CHOMPCKOTO SKOTHIIA CPETHEPYCCKOM Mopoas [2, 3].

JKOJ0ro-reHeTHYeCKHe UCCJIeI0BAHNS MEeTOHOCHOM IMUeJIbI

B mocnennue Tonsl B MUPOBOM ITUEIOBOJCTBE 0CO00C BHUMAHUE YACISICTCS
HCCIIEIOBAaHUSM B3aMMOJCHCTBHUI TCHETHYECKUX M CPEIOBBHIX (PAKTOPOB B pas-
JIYHBIX MOMYISIIHSIX A. mellifera, KOTOpbIE MOKA3bIBAIOT IYUITYIO aIallTHPOBAH-
HOCTHh MECTHBIX IYeI IO CPAaBHEHHIO C 3aBE3CHHBIMI KOMMEPUECKIMH JTHHUSMH
u ruOpugamu [15-17].

J71s1 OIIeHKH aJanTHBHOTO MOTEHIINANA CPEIHEPYCCKUX Muent B ycrmoBuax Cu-
OWpH M CpPaBHUTENHGHON XapaKTEPUCTHKH YHCTONOPOAHBIX W THOPHUIHBIX ceMei
H3ydeHa MHOTOJNCTHSS NWHAMHKA OWOJOTMYECKUX, IOBEACHUCCKAX W XO3Sii-
CTBEHHBIX IIPU3HAKOB MYENNHEBIX ceMel [5]. UncTomopoaabie ceMbH TEMHBIX JIEC-
HBIX ITYEN XapaKTePU3YIOTCs 00Iee BRICOKIMMH ITOKa3aTeIsIMA OCHOBHBIX ITPU3HA-
KOB TI0 CPaBHEHHIO ¢ THOpUAaMH. Pe3ynbTaTel MHOTOIIETHETO AKCIIEPUMEHTA 10
MePEMEIICHUIO CEME TEMHOMW JICCHOM IUYeITbl 0OCKOM M €HUCEHCKON MOy
B HOBEIE YCIIOBHUS OOMTaHUS Ha TeppuTopud CHONpPH CBUIETENBECTBYIOT O BEICO-
KOM aJIalTalliOHHOM HOTEHIMAJNIE ceMeil, OCOOCHHO TP Pa3BEACHUH B OJKHBIX
parionax. [[is mOBBIIIEHUST MEIOMPOYKTUBHOCTA CEMEW B CEBEPHBIX paiioHaX
HEOOXOINMBI KOPPEKTHPOBKA METOJIOB ITUEIIOBOKICHHUS 1 IPOBEICHUE CEJICKITH-
OHHBIX MEPOIPUATHHN.

C menplo COXpaHEHHs YHHUKAJIbHBIX CHOMPCKHX MOMYJIIAN M TeHodoHIa
A. m. mellifera B ToMckoi 00JTacTH CO3/1aeTCs MICSTIOMUTOMHUK CPEIHEPYCCKOM
MOPOJIBL, ITIEMEHHOE SIIPO KOTOPOTrO MPEACTABICHO CEMbSIMU OOCKOH U eHHCeH-
cKoO# momyssinmid. Ha 0CHOBE 9K0JIOr0-TeHETHUECKIX UCCIICIOBAaHUH pa3pabaThi-
BaIOTCS TEXHOJIOTUH 110 KyJIBTHBHPOBAHUIO YHCTOIOPOIHBIX ITUEI, IIOBBIICHHUIO
aIalITHPOBAHHOCTH ¥ IPOIYKTHBHOCTH CEMEH B CYPOBBIX MPUPOIHO-KIMMATHYE-
ckux ycroBmsix CHOMpH, BKITIOYAS IIPOTPAMMBI CEJICKIIHH.

CeJleKUMOHHO-TIJIEMeHHAasi pa60Ta B MYEJONUTOMHHUKE

CenexIoHHO-ITIEMEHHas pad0Ta B TUEIONMATOMHIKE, BKITFOYAIOIast KIIACCH-
YECKUE METO/BI U MICIIOIB30BAHIE MOJIEKYJISIPHBIX MapKepoB, HAaIlpaBJIeHA Ha CO-
XpaHeHHe a0OPUTEHHBIX MONYJSud A. m. mellifera oT CKpeluBaHUs C 3aBO3H-
MBIMH ITYE€JIAMH, TOBBIOICHHE TC€HETHYECKOTO0 W aJaNTallMOHHOTO ITOTEHIIMAja
TEMHOM JICCHOM ITYEITbI, XOPOIIO MPHCITOCOOICHHOM K ycnmoBusiM Cubupu. Hamu
BIIEPBBIC BBISABIICHBI MUKPOCATECIUTUTHEIE JIOKYCHI, 3HAUAMBIE TSI ONPEICIICHIUS
pHICKa pa3BUTHS HO3eMaTo3a Y TEMHOM JiecHoM muensl [18]. s otbopa BRICOKO-
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MPOXYKTUBHBIX TI0 MATOYHOMY MOJIOUKY ceMeit A. m. mellifera Hamu ucnonb3y-
€TCsl MUKPOCATEIUTUTHBINA JIOKYC mrjp3, TOKAIIM30BAHHBIA B T€HE, KOJUPYIOIIEM
OCHOBHBIE OSJIKH MaTOYHOI'0 MOJIOUKA (MapKep-orocpeoBanHas cenekius) [19].

3akirouenne

UccnenoBanus, npoBoauMbie B TOMCKOM roCyJapcTBEHHOM YHUBEPCHTETE,
CIOCOOCTBYIOT COXpaHEHHIO CHOMPCKUX TOMYJISAIUH U TeHO()OH1a TEMHOM Jiec-
HOM ITYEINBl, PA3BUTHIO JIYUIINX MPU3HAKOB MUETMHBIX CEMEH IMyTEM JaTbHEHIIIeH
CENIEKIINH U CO3/IaHUS BHICOKONPOAYKTHBHEIX JTHHUH. [lomydeHHBIE pe3ynbTaThl
SIBIISIIOTCSI OCHOBOH HayYHO 000CHOBAaHHOTO aJITOPUTMA MPOBEICHUS CEJICKITHOH-
HOIA paboTHI 110 OTOOPY M Pa3BEACHUIO CEMEH TEMHOM JIECHOW ITYEeIbl, aJalTHPO-
BaHHBIX K JIOKAJILHBIM IIPHPOAHO-KIIMMATHUECKAM YCIOBHSM M 00714 JaIOIINX BEI-
COKMMH XO3SHWCTBEHHO MOJE3HBIMHU TpH3HaKamu. JlampHEWIe ncciaenoBaHus
OyIyT HaIpaBJICHBI HA CO3JAHNE BHICOKOIPOAYKTHBHBIX CEJICKIIMOHHBIX JIMHHUN
TEMHOM JIECHOH ITUEITbl ¥ TPOBEACHNE TE€HETHUECKON TTaciopTu3anuu cemen. [lep-
CIIEKTUBHBIMU SIBIISTIOTCSI HCCIIEIOBAaHNUS, CBsi3aHHBIE ¢ onckoM JIHK-mapkepos,
ACCOIMHPOBAHHBIX C XO3SHCTBEHHBIMH IpPU3HAKAMH, HAIPHIMEp, IIPOTyKTUBHO-
CTBI0 MAaTOYHOT'O MOJIOYKA WA YCTOMYMBOCTBIO K OOJE3HSM, a TakKe pa3paboTka
MTOJXOOB IS ITPOBEICHUS MOJICKYIIIPHOM CENTeKIINH MEIOHOCHOU ITIEIBL.
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