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BBepeHue

AHanuM3 M3MeH4YMBOCTU KpaHWOMETPUYECKUX MPU3HaKOB LUMPOKO MPUMEHSieTCA npu uccnegosa-
HUKW NOMNYNALUMOHHON CTPYKTYPbl CPEAHNX U KPYNHbIX MiAekonuTatowmx. Ha ypoBHe HU3LLMX TakCOHOB
OH MCMNOMNb3yeTcsa U AN peLleHns HEKOTOPbIX BONPOCOB cUCTeEMaTtukn. B 6onblumnHCTBE criyyaes, Ans
aHanmsa MCcnosnb3yrTcs 0gHOpoAHble No nony BblI6opkn. OBLIYHO, 9TO BLIGOPKK camuoB [1—6]. Pexe,
M3MEHYMBOCTb paccMmaTpmBaeTCs OTAeNbHO Ans Kaxgoro nona [7, 8].

B cny4yasix, korga KOnmekuuoHHbIM MaTepuan He AaTtupoBaH no nomny, 3akOHOMEpPHO BO3HWKaeT
BONpoc 06 afeKkBaTHOCTU NOfyYaeMblX Ha ero OCHoBe pesyrnbTatoB. CuTyaums ycyrybnsercsa npu Bbl-
pa)kKeHHOW MOMoBOM U3MEHUYMBOCTUN U3ydaemoro suaa. o aTum npuymHam nogobHbI MaTepuan B Uc-
cnefoBaHUAX Ucnonb3yetcsa peako [9].

Bo3moxHOCTb pelweHnss o6o3HavyeHHon npobnembl noackasanu pesynbTaTbl, NOAYyYEHHbIE MpK
N3YYEHUN N3MEHUYMBOCTU METPUYECKMUX NPUIHAKOB HUMXKHEN YENoCTU CTEMHbIX cypkoB (Marmota bobak
Mull.) B asnatckon yactun apeana [10].

BbiicHUnoch, 4YTO B ABYX BblOOpKax CypkoB M3 AKMONMHCKOM obrnactn KasaxctaHa n Yenabuh-
ckon obnactn P®, pasmepbl NONOBOM WM3MEHYMBOCTUM MaHAMOYIbI, KONMUMYECTBEHHO BblpaXXEHHbIe
B KBagpaTtax guctaHumi MaxanaHobuca, He NpeBbILaoT pasmMep MeXnonynsumMoHHON N3MEHYNBOCTH.
LleHTponapbl BbIGOPOK camuoB M CaMOK M3 3TUX NOMNYNSAUUA, B MPOCTPAHCTBE ABYX NEPBbIX KAHOHWYE-
CKMX OCelr 3aHMMaloT BMNOMHE onpeaeneHHble o6nacti, 3aMeTHO yaaneHHble apyr ot apyra. beino no-
MMYHO NPEeAnonoXnTb, YTO LEeHTponabl He AuddepeHUMPOBaHHbIX MO NOMY BbIGOPOK AOSMKHbLI 3aHATb
HEeKoe NPOMEXYTOYHOE MONOXEHNEe Mexay LeHTponaamm BblGOPOK OA4HOPOAHbIX MO Nony.

B HacTosilen paboTte Ha OCHOBe aHanmM3a M3MEHYMBOCTM METPUYECKUX MPU3HAKOB HUXKHEN 4Ye-
MIOCTU CTEMHOrO Cypka, NpoBedeHa nposepka npeanonoxeHns o6 agekBaTHOCTM pe3ynbTaToB Mosny-
YaeMbIX MpPU UCNOMb30BaHUKN He anddepeHUNPOBaHHbIX MO MOy BbIGOPOK.

1. MaTtepuan n metoabl

WcecnepoBaHbl HUXKHWE YentocTy M3 Konnekuun 3oonormdeckoro Mysest IHCTMTyTa cuctemMaTtumku
n akonorumn xmBoTHbix CO PAH (MCun3XK, r. HoBocnbupck) n EctectBeHHO—Hay4Horo mysest inbMeH-
CKOro rocygapcreeHHoro 3anosegHuka YpO PAH (U3, r. Mnacc).

AHanuaunpoBanu aee Bbloopkn H6anbaka (Marmota bobak Mull.) 3 AkmonmHckon obnactn Kasaxcra-
Ha (M3 okpecTHocTen H.N. EpmeHTay (ganeee «EpmeHTay») 1 okpectHocTen H.N. boremban (ganee «bo-
remban»)) n n3 YenabuHckon obnactn Poccuiickon ®epepaumm (okp. H.N. bpeapl (nanee «bpeabi»)).
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B kauecTBe BHeLLHEN rpynnbl MCNONb3oBanun BblOOPKY ceporo cypka (Marmota baibacina Kastsch.)
N3 OKpecTHocTen H.N. «TawaHTel» AnTanckoro kpas Poccuiickon degepauunn (ganee «TawaHTbi»).
Mo nony BbIGOPKM GbINM NpeacTaBneHbl cneayowmnm obpasom: «Epmentay» — (?7=29.), «borembain»
— (33=30; 29=21; ??=16.), «Bpeabl» — (33=22; 29=13; ??=2.). — «TawaHTbl» (33=16; 22=8;
?7?=16.). Bcero 6binun nccneposaHbl 173 BETBU HWXKHEN YENHOCTM OT B3POCHbIX CypKoB. [paBble u ne-
Bble BETBU HKXHEN YEMOCTU OAHOIO XXUBOTHOMO CHYMUTANUCL OTAENBbHBIMU AAHHBIMM.

Bbi6opkn 6anbakoB n cepbix CypKOB AaTtvpoBaHHble No nony («boremban», «bpeabi» n «TawaH-
Tbi») ObINIM pasgeneHbl Ha TpPK rpynnbl Kaxaas. B nepsyto rpynny BoLWM camupl, BO BTOPYK — CaMKu,
B TPETbIO (CUHTETMYECKYIO) rpynny Obifv BKIIOYEHBI XXMBOTHbLIE M3 MEPBOW M BTOPOK rpynn 1 He onpe-
JerneHHble no nony ocobu. Beibopka 6anbakoe «EpmeHTay» He gaTMpoBaHHaAdA No nony obina nosiHo-
CTb0 OTHECEHa K TpeTben rpynne.

MpomMepbl HUKHEWN YentCTU NPOM3BOANNN LUTAHTEHUMPKYNEM ¢ ToYHOCTbIo Ao 0,1 mm. M3mepsanu
paccTosiHus: L1 — mexay nepeaHum Kpaem BETBU HVXKHEN YENCTU U BEPLUMHOW YrIIOBOr0 OTPOCTKA;
L2 — mexay nepegHMM Kpaem BETBU HKHEW YENOCTU N BEPLLUMHOM CYCTaBHOMO OTpOCTKa; L3 — me-
XOy nepegHuM Kpaem BETBU HWXKHEN 4entoCTU U BepLUMHOM BEHEYHOro oTpocTtka; L4 — mexay ne-
pPeAHUM KpaeM BETBU HWXKHEWN YENoCTU U NepeaHUM KpaeMm Bbipe3Kn MeXay YrioBbIM U CyCTaBHbIM OT-
pocTkamu; L5 — mexay nepegHnm Kpaem BETBM HDKHEN YENoCTU U NepegHnUM Kpaem MaHanOynspHOM
(curmongHon) Bblpesku; L6 — mMexay 3agHUM Kpaem guacTembl M BEPLUMHOW YrNoOBOro oTpocTka; L7 —
Mexay nepeaHMM U 3afHUM KpasiMyM CYCTaBHOIO OTPOCTKa; L8 — mexay HWXKHMM Kpaem yrroBoro u
BEPLLMHOM BEHEYHOIO OTPOCTKOB; L9 — Mexay HUXKHUM KpaeM YrioBoro v nepeaHuM Kpaem CyCTaBHOMo
oTpocTkoB; L10 — mexay nepedHnm Kpaem anbBeonsl P4 1 3agHnM Kpaem anbseonsl Ms.

Ana aHanu3a npuMMeHsnNu meTodbl OnucaTenbHOM M MHOrOMepHoW cTaTucTuku. Bce pacueTtsl
caenaxbl ¢ nomoulbto naketa nporpamm STATISTICA 5.0 for WINDOWS.

2. Pe3ynbTaTthbl U obcyxaeHue

MNpenBapuTenbHbIN aHann3 nokasarn, 4Yto cpegHne 3HadeHus 10 NMUHENHbIX MPU3HAKOB HWKHEN
YenCcTM caMLOB CepbIX CYpKoB (kpoMe L 7), 3HauntenbHo 6onblue Yyem y 6anbakos.

Y camuoB 6anbakoB 13 YensbuHckon obnactu OOMbLUMHCTBO MPU3HAKOB B CPeOHEM UMEKT
fonblne pasmepbl Yem y camuoB 13 KasaxcTtaHa. Mo npusHakam L6, L7 — oTnnumsa mano3ameTHbl.

AHanorn4yeH xapakrep pasnmyunin pasMmepoB HKHEN YeMNtoCTM Y CaMOK cepbiX CypkoB u Banbakos.
To xe MOXHO CKasaTb M O XapakTepe pasnuyuin Mexay cMellaHHbIMU Mo Nosy rpynnaMmn U3 pasnuu-
HbIX PEMMOHOB (B MOpsAKe YMEHbLUEHNA pasMepoB — «TawaHTbly, «bpeapbl», «borembany, «EpmeH-
Tay»). lNMpnyem cpegHune 3HadeHnsa He anddepeHUMpoBaHHbIX No nony rpynn 6anbakos ns Kasaxcra-
Ha («EpmeHTay»n «borembany) pasnu4yatoTcst odeHb cnabo.

Heobxoammo oTMeTUTb, YTO pacnpeaeneHve nepeMeHHbIX BO BCEX UCMOMb3yeMbIX A1S aHanM3a
rpynnax npmbnuxkaeTcs K HopmanbHomy. B HambonbLuen cTeneHn ckasaHHOE OTHOCUTCS K He andde-
pPeHUMpPOBaHHbBIM NO MOy rpynnam, BCneacTeme nx 60nbLwmx pasmepos.

YKaszaHHbIMK pasnuunammn 6binv npegonpeaeneHbl pesynbTaTbl AUCKPUMMWHAHTHOrO aHanu3a
NpoBeOeHHOro ANns AecCATU BblAeneHHbiX rpynn no 10 MeTpuyecknm npusHakam HWKHEeN 4YentocTu
(pnc. 1).

Ha puc. 1 BugHoO, 4TO UeHTpomabl Uccnegyemblix rpyrnn >XMBOTHbIX U3 pasHbIX YacTen apeana,
B MPOCTPaHCTBE ABYX MEPBbIX KAHOHNYECKUX ocen, onucbiBaowmx 84,9 % mnameHunsoctun (p<0,001),
obpasoBanu Tpu XOpPOLLO pasnmMyuuMblx «obnaka». NepBoe — 3 rpynnbl CepbIX CypkoB M3 ANTaNCKOro
Kpasa. Btopoe — 3 rpynnbl 6anbakoB ns YensdbuHckon obnactn PP. Tpetbe — 4 rpynnbl 6aribakoB 13
AkmonuHckon obnactu KasaxctaHa. lNonoxeHue ueHTpougos rpynn Gambakos ns Borembas n Ep-
MeHTay, obpasyloLlmx eguHoe «obnakoy», CBMAETENbCTBYET O MPUHAANEXHOCTN 3TUX FPYnn K O4HOWN
nonynaumn. Hanpotme, nonoxeHue LeHTpouaoB rpynn 6anbakos ns KasaxcrtaHa un YensbuHckon ob-
nacTu roBopuUT O 3HaAYUTENbHbIX Pas3NUUNAX UMEIOLLMX MEXMONYNAUMOHHBIA XapakTtep. 3ameTHas
yAaneHHoCTb LIeHTPOMAOB rpynn cepbix CypkoB u 6anbakoB BAOMb NEPBOV KAHOHWYECKOW OCK MOA-
TBEpX4aeT BUOOBOW Xapaktep OTnvumi mexgy Humu. O6 9TOM roBOpUT Takke NPOTUBOMOMOXHbIN
XapakTep pacnofiokeHus LIeHTPOMAOB rpynn CaMLOB U CaMOK Y CepbiX CypkoB M GanbakoB BAOSNb
BTOPOM KaHOHM4YecKkon ocu. [Mpm aTOM, Y rpynn cepbiX CYpPKOB MOSIOBLIE OTAIMYKMA NO NEPBOM OCU Bbl-
paxeHbl 04eHb cnabo M HaMpoTUB, XOPOLUO 3aMeTHbl N0 BTOPOW OcU. B ToXe Bpems, y CypkoB u3
Bpenos ueHTpouabl rpynn caMLoB Y CaMOK OTHOCUTESIbHO NEPBOM OCU 3aMETHO pacxoadaTcs, a BOOMb
BTOPOW OCU — CONMXKEHBI.
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Puc. 1. NonoxeHne ueHTpomaos 10 rpynn cypkoB B NPOCTPaHCTBE ABYX NepBbIX kaHOHMYeckux ocen (ROOT 1)
n (ROOT 2)

Boonb nepBor KaHOHMYECKOW OcW LeHTpouabl rpynn 6anbakoB n3 YensiomHckon obrnactn 3aHu-
MalT MPOMEXYTOYHOE MOSIOXKEHNE OTHOCUTESNBHO LIEHTPONAOB rpynn cepbix cypkoB (AnTan) n 6anbda-
koB n3 CeepHoro KasaxctaHa (AkMonuHckas obnactb), XOTS Ha CaMOM Jene pacCTosiHue mexay
MecToHaxoxaeHnsiMm «TawaHTbl» 1 «bpeabi» B ABa pasa 6onbLue, YeM Mexay MeCTOHaXOXAEeHUSIMU
«TawaHTbl» N «boremban». Takon xapakTep pacnofioXXeHUs LEHTPOMAOB OTpaXKaeT pa3MepHble 0CO-
6eHHocTn 6anbakoB 13 KOxHoro 3aypanbs.

Bo Bcex Tpex anddepeHUMpoBaHHbIX MO Moy BbIGOPKax LEHTPOMAbI CMELLaHHbIX MO Moy rpynn
CYPKOB 3aHUMAIOT MPOMEXYTOYHOE MOSIOXKEHME OTHOCUTENbHO LIeHTPOMAOB rpynn CaMuOB U CaMoOK.
Mpun aTom pasnuuua mexay He auddepeHunpoBaHHbIMK MO NOMY rpynnaMu CypKoB Takue Xe YeTkue,
Kak 1 Mexay rpynnamy camuoB MM CaMOK OTHOCSILLIMXCS K pa3HbIM BMAaM Unv nonynsumam. Takon
pe3ynbTaT oKa3biBaeT MOSHY afeKBaTHOCTb pe3ynbTaToB NoflydaeMblX Ha martepuane, kak and-
depeHUMpPOBaHHOM, TaK U He anddepeHUMpoOBaHHOM MO Mony.

LleHTponabl cmelwaHHbIX rpynn «TawaHTUHCKNXY», «borembBanckmx» n «bpeanHCKnx» CypKoB
B NPOCTPaHCTBE ABYX NEPBbIX KAHOHWYECKMX OCEN TArOTEHT K LeHTpOMAaM COOTBETCTBYIOLLMX rpynn
camuoB (puc. 1). 3To oTpaxaeT uMetoLeecss COOTHOLLEHME CaMLIOB U CaMOK B Bblbopkax, npubnunan-
TenbHO paBHoe 2 K 1. Hago oTMeTuTb, 4TO COOTHOLLEHME MOMNOB B BbIOOpPKaX, CKOpee BCEro He oTpa-
)XaeT peanbHyo NOMOBYH CTPYKTypy nonynauuin. OHa Bbi3BaHa, BEPOSTHO, N3bMpaTenbHOCTbLIO Npo-
MbICa (BCneacTBUE MEHbLLIEN OCTOPOXHOCTM CaMLIOB).

NoeHTuyHble No cmbicny pesynbTaTbl, ObiM MosnydyeHbl B pesynbTate KracTepHOro aHanusa
(puc. 2).

Ha peHgporpamme rpynnbl cepbix cypkoB, 6anbakos n3 YenabuHckon obnactn n 6anbakos m3
KasaxctaHa obpasytoT 3 oTaenbHbiX knactepa. Npn 3ToM Nopsiaok NPUCOEANHEHNST KITAacTEPOB YETKO
OTpaXxaeT MEeXMNOonynsAUMOHHbIN YPOBEHb OTNMYMN Mexay Ganbakamm n3 KaszaxcrtaHa u YensbuHckomn
obnacti n BMAOBOW YpOBEHb pa3nuumi mexay 6anbakamu B LenOM U cepbiMu Cypkamn. Xapakrep
NPUCOEAMHEHNS KNACTEPOB Ha HU3LLUX YPOBHSAX, OTPaXKaeT BENUYMHY MOSOBbIX OTMYUA MEXAY CaMm-
LaMu N camMkamu B BblIGOpKax, a Takke COOTHOLIEHWE CaMLUOB M CaMOK B OObeOUHEHHbIX rpynnax.
BuaHo, 4To ypoBeHb NOMNOBLIX OTNMYMIA Y GanbakoB He NPEBbLILAET YPOBEHb MEXMNOMYMSALMOHHbBIX OT-
nMYni.
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Puc. 2. [leHgporpamma, UnntocTpupyoLas xapakrep cedasen mexay 10 rpynnamm cypkos
(UPGMA aHanus matpuubl guctaHumi MaxanaHobuca)

BbiBoabl

Wcnonb3oBaHve [AONsi  UCCNEAoOBaHWA  MEXNOMYMsSIUMOHHOW  M3MeH4YMBoCcTM GaiibakoB He
AnddepeHLMpPOBaHHLIX MO Nony BbIGOPOK NO3BOMSET NonyyaTh afekBaTHble pe3ynbTaThl.

MprMeHeHWe Takunx BbIGOPOK NpW U3y4eHUM U3MEHYMBOCTM CYPKOB B NpeJenax apeana paclumvpsiet
BO3MOXXHOCTW MUCCINeaoBaTens 3a cyYeT BKIYEHMS B aHanM3 aK3eMnisipoB, He A4aTUPOBaHHbIX MO NOny.

BnarogapHocTu

Mbl 6narogapvm 3a NOMOLLbL B NpOBeAeHMM 3Toro nccnegoeanns E.N. XXonHepoBckyto n apyrux
konner n3 NHCTUTyTa cuctemMaTukm n akonormm »*uBoTtHeix CO PAH. Mbl Bbipaxxaem Takke npusHa-
TenbHocTb A.l. Bacunbesy n M.B. YUnbupsky (MHCTUTYT akonorum pacteHuni u xumBoTHbiX YpO PAH)
3a LeHHble pekoMeHaaumm o metogax obpaboTkn maTepuana.
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