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NMPEANCIOBUME K N3JAHUIO

Ha 6Gase MucruryTa skojioruu pacteHuii u xkuBoTHbix YpO PAH
12—15 ampens 2021 r. cocrosmach iobuieiiHas Bcepoccuiickast
KOH(EPEHITST MOJIOBIX YUYEHbBIX, CTYIEHTOB M ACHUPAHTOB <«IJKOJOTHUS:
(aKThl, TrUNOTE3bl, MOAEM». B 3TOM TOAY MeponpusTHe [OCBIIIEHO
60-etuio Mosogexnoit kondepentnnn UIPuK YpO PAH u nposezeno
B pamkax loma Hayku m Texuosnoruii B Poccun. Havano xondepeniuy,
Kak u 1epBoii MosojexHoit kongepeniuu, npouiejamein 60 yer Hazan
cocrosnoch 12 ampesig. 60 ser wazan. IlepBoe 3acemanve KoH(bepPEHITTH
coBmazo ¢ onetoM lOpns AnexkceeBmua l'araprHa B KOCMOC, 3Ta HOBOCTh
nocrynuia aupekropy uncruryra C.C. Isapiy mnpsMo BO BpeMms
TIPOBE/ICHNS TOKJIAIOB.

B 2021 r. B kauecTBe MOKJAUYUKOB W CJyllaTeseil B KOH(MepeHIIUN
npuHgaau ydacrre 70 MOJIOABIX YYEHBIX: CTyZeHTOB (22), acnupaHTOB
(9), Hayunbix coTpygHHKOB (12), paGOTHMKOB HAy4HBIX M y4eOHBIX
opranuzaruii (26) u mkoabHUKOB (1). 34 yCTHBIX 1 34 CTEH/IOBBIX JIOKJIAJIA
ObLIIM TIPEJICTABJIEHBI YUATUMUCS U cOTpyaHUKamMu 33 06pasoBaTesbHbIX
u HaydHbIX opranusanuii Poccun u Kazaxcrana. BoJibiiie Bcero 10KiaoB
ObLIO TPAAUIMOHHO TpeACcTaBieHO B cekiun «CTPyKTypa U JMHAMHKA
HOIYJISIIWNA, BUAOB, OMOIEHO30B». B ceKIUM «IKOJOTUST HAPYIIECHHBIX
TeppuTOpuil> OB 0cOO60 OTMEYEHBI JBa JOKJaAa, OCHOBaHHBIC Ha
pesyJbrarax, WMEIMMX OGOJbIIoe MpaKTHUecKoe 3HadeHue. JIOKJIabl
n aexkruu B 2021 T. MpoBOAWIN B OYHOM W IUCTAaHIIMOHHOM (opmare.
JlucrannonHoe y4yactue I103BOJNJIO PACHIMPUTD Teorpaduio y4acTHUKOB
KoH(pepeHmu. B aTOM romy BIEpBble YYaCTHUKAMHU CTald MOJIOJbIE
yuyenbie u3 Bmagmsoctoka. [[MCTaHIIMOHHO OB TaK:Ke TPEACTABJICHDI
2 nJieHapHbIe JIEKIIMU OT BEAYHIMX YYEHBIX, OYHOE y4YacTHe KOTOPBIX
opranuzoBath Hernpocto. [leHapHbie 1 HayYHO-IOMYJISIPHAS JIEKIIH ObLITH
MO/ITOTOBJICHBI MPUTJIANIEHHBIMUA JIEKTOpaMu W coTpyanukamu MIPuK
YpO PAH: 1.6.1. B.U. Xapykom (MJI CO PAH, Kpacuospck) «Taexmbie
noxapbl Cubupus; k.6.H. A.A. Cokosnossim (AHNC NIPuK YpO PAH,
JlabpiTHanTH) <«/IMHAMUKA apKTUYECKUX DKOCUCTEM: MCCJIEAOBAHUSA Ha
Smaner; 1.6.1. JI.T. 3amonoquukosbim (IIITIJT PAH, MockBa) «AKTyasbHbIe
pobJieMbl JIECHOTO XO3SHCTBA M 3eMJIEN0/Ib30BaHus B Poccuu B CBsA3H
¢ IMapuxckum cormamenuem»; a.0.0. IILA. Mouceessis, (MIPuX YpO
PAH, Exarepun6ypr) «Cospemennsie TMC TexHOMOrMM Ha <«CIIyKOe»
JecHoil skosorun», K.6.H. H.O. Cansikooii (MUE, EkatepunOypr)
«Citizen science u ropozckoe 6ropasHooOpasues.
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Mouionple  uccaenoBaTesn  [OJYYMJIM  BO3MOXKHOCTL  IIPEJCTABUTH
cBOM PabOThI MIUPOKOMY KPYTY CHEIHATMCTOB B Pa3HBIX 0OJIACTAX HAYKH,
TOJTYYUIIH TIEHHBIE PEKOMEH/IAIIIH OT OTIBITHBIX KOJIIET U GBI BOBJICYCHBI
B HAYYHBIE IUCKYCCUU 110 0OCYKIEHIIO JOKIAJ0B HAYMHAIOIIUX U OMTBITHBIX
YUYEHBIX.

B 2021 r. B narerii pa3 cocrosicd (HOTOKOHKYPC il YYaCTHUKOB
Koundepeniiuu, , 10 3TOro roja Hen3MeHHO MPOBOIUMBIN IHTY3UACTOM
cBoero jiesia u npekpacHbiM dotorpadhom A.M. T'ocbkoBbiM. Ha KOHKYpC
6but0 mogano 28 pabor or 8 asropos. Ilobeauresneil onpenensin B
Tpex HomuHanusx: «Mecro wucciaenoBanusiy, «MeTon WCCIETOBAHUS»
1 «O0BEKT HCCIeJOBAaHNSI» U OBLI TIPUCYIKIEH IPU3 3PUTENBCKIX CUMITATHI.
TpaauuuonHo B 3aje riaBHoro kopiyca MOPulK Oblia opraHusoBaHa
doroBbicTaBKa pPaboOT GUHAIICTOB KOHKYPCA.

B nacrosmem cOOpHHMKe IMPEACTAaBIEHbl Pe3yabTaThl paboT B obiactu
COBPEMEHHOIO  COCTOSIHUSI W JIMHAMWKUA ~ PACTUTEJIHHOTO  TIOKPOBA
¥ )KMBOTHOTO HACEJIEHUS B YCJIOBUSX MEHSIONIETOCS KJIUMATA, TIOCIe/ICTBUI
BHeJIpEHUS] WHBA3UBHbBIX BHUJ/IOB PACTEHUIl, T1AJI€0300JI0TMHU, CTPYKTYPHOI
GOTaHUKM, U3YYEHUS] TEHETUYECKOIO PasHooOpasus U CTPYKTYPbI BUAOB,
POIOB, TIOMYJISIIIUM PAacTeHW W >KMBOTHBIX, MCCJIEOBAHWH, CBSI3aHHBIX
C IIPOBEPKON WJIM MOJEPHU3AIMENR METO0B 9KOJOMMYECKUX HaOMIOAeHUI
1 OLEHKOU COCTOSIHMS YPOAHU3MPOBAHHBIX M HAPYIIEHHBIX TEPPUTOPHIA,
a TaKKe OINMCBIBAIOIUX COCTAB repOapHbIX U PACTUTEIBHBIX KOJICKI[UI
Pa3HbIX HAYYHBIX yupexaenniit PAH.

C 5/IeKTPOHHBIMHU BEPCUSIMI MATEPHAJIOB MOJIOEKHBIX KOH(pEPEeHIIHIT
1962-2019 IT. MOKHO O3HAKOMUTBCS IO CChLIKe https://ipae.uran.ru/

library /publications_pdf/proceedings/youth conference in_ipae.

Peokonnezus



Cocypuctbie pacteHus B rep6apHom ¢ponge To6onbckoit
KOMIUIEKCHOJ HAy4YHOM CTAaHI[MA

B.P. Annasposa

To6onbckas koMIviekcHast HayyHas cranuus YpO PAH, r. To6onbek

Kmiouesvie crosa: zepbapuii, oxpansemvie 6udbl, COCYOUCMble PaAcmeHnus,
Kpacnas knuea

Tepbapusriit houx TobobeKoM KOMILIEKCHONW HayuHOl craniimn YpO
PAH navan ¢popmuposats npodeccop H.I. Mnbmunckux B 2012 r. B nacros-
Tee BpeMs repbapuii HacunThiBaeT 0koso 10 Thic. 06pa3ios, U3 KOTOPLIX H0-
Jsiee 5000 06pasIoB COCYAMCTHIX PACTEHII 3aHECEHO B KOMITBIOTEPHYIO Ha3y
naunbix «Tepbapuit TKHC ¥YpO PAH», cchopMUpOBaHHYIO B IPOTPAMMHOI
cpene Microsoft Access 1 Bxozsiyto B IIeHTpP KOITEKTHBHOTO TTOJTb30BAHMUS
«buosornyeckue koswiekitmu TKHC YpO PAH». OcHOBHBIME KOJLJIEKTO-
pamu sasistiores H.I. Mabmunckux, b.C. Xapuronnes, O.A. Kanuronosa,
B.P. Annagposa. ITo 06béMy xpansiiierocs MaTepuajia B repbapHoM (one
B HanboJIbIIel cTeneHn IpejAcTaBieHbl cemeiictBa Asteraceae (573 obpas-
na), Poaceae (502), Cyperaceae (457), Rosaceae (452), Scrophulariaceae
(254), Caryophyllaceae (227), Fabaceae (208 o6pasiios).

3HAUUTETbHBIN 00BEM repOapHOil KOJIIEKIIUN COCTABJISIIOT COOPBI COCY-
JMCTBIX PACTEHUIL, HOAJIEKALIMX OXPaHe Ha TEPPUTOPUH TIoMeHCKOoI 061a-
cru (Apedwes u ap., 2004; dxymes, 2017). Ilo 06bEMY XpaHAIIETOCS Ma-
Tepuaja Mo OXpaHseMbiM BuzaM Jauanupyior Poaceae, mpecraBientbie 82
obpasuamu 9 oxpaHsieMbix B10B. Muoro npeicrasureneii Orchidaceae (73
obGpasia), Asteraceae (49), Fabaceae (34), Scrophulariaceae (32), Rosaceae
(18), Ranunculaceae (16). K apyrum cemeiictBam otHocsitest 275 repbap-
HBIX 00pas1oB 53 BULOB 13 45 ponos u 32 cemeiicts. M3 140 Bumos cocyau-
CTBIX PACTEHUH, MOIEKATIIX OXpaHe Ha TeppuToprn TIOMEHCKOH 0bacTn
(Axymes, 2017) B repbapun TKHC ¥YpO PAH upencrasnenst 106 Bugos
— 484 repbapHbix oOpasiia, uTo cocrassier okoso 10% or o6béma repbap-
HOTO (hoHIA.

CIIMCOK JIMTEPATYPEI

Apegves C.I1., Boponosa O.I., awes C.H. n np. Kpacuast knura TiomeHcKoit
obnactu: JKusornble, pacrenust, rpubsl. Exkarepun6ypr: Usa-8o Y pasib-
ckoro yauBepcuteta, 2004. 496 c.

Axywes B.B. O niepeune BUAOB, MOJIEKANUX 3aHeceHNIO B KpacHyio KHU-
ry TiomeHcKkoil obsacTi: mocraHoBenne AaMuHucrpanun TIOMeHCKOi
obmactu Ne 67-1x ot 04.04.2005 (B pegakimu nocranosaeHus Ipasu-
resiberBa Tiomernckoil obaactu Ne 590-n ot 29.11.2017). URL: https://
docs.cntd.ru/document,/906604509 (nara obpamenus: 27.09.2019).
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Pacnipocrpanenne Brasenia schreberi (Cabombaceae) B
IIpumopckom Kpae

A.C. beppacosa

boranmudecknit cag-nacturyt JBO PAH, r. BragusocTok

Knioueevie crosa: 6pasenus Illpebepa, pedxue 6udvl, 00nvie pacmenus,
MOHUMOPUHZ

Brasenia schreberi J.F. Gmel. — peimkroBoe pacrenue, IpouspacTao-
1ee B HerybOKUX MPECHBIX BOJOEMAX TPOITMYECKUX U YMEPEHHBIX MIHPOT.
B HacTositiiee BpeMst BUJI HAXOANUTCS 1O]] yTPO30ii ncue3HoBeHm:. B Poccum
6pasenus [Ipebepa sanecena B Kpacuyio kuury Poccuiickoii @egepannn,
a Takke B KpacHble KHUTU TeX PETMOHOB, Ilie OHa Tpouspactaet: [Ipmmop-
ckoro 1 XabapoBckoro Kpaés, AMypckoil, Ipkytckoii u EBpeiickoil aBTo-
HomHoilt obnacreii (Kprokosa, 2008; ITmennukosa, 2008; Kpiokosa, 2019;
Menbnuxona, 2019; bonorosa u ap., 2020; Yentmuora, 2020). B atux perno-
Hax IPOXOJIUT ceBepHast TpaHuIia apeasa Buja B EBpazuu (Kpiokona, 2008).

Buzx pacnpoctpaneH oueHb CHOPAAMYHO, YHCJIO MU3BECTHBIX MECTOHA-
XOJKJICHUIT €ro cOoKpamnfaercss GBICTPHIMU TEMITAMU B PE3yJbTaTe XO3sii-
cTBeHHOM fesTenbHocTn yesoBeka (ITmennnkosa, 2005). B Poccuu momnpir-
KU KyJIbTHBUPOBAHUS GPA3EHUN ex Situ («B KOJJIEKITUSAX> ) TPETPUHUMAIN
corpyaHuku boranudyeckoro caga-uHctuTyTa r. Baaausocrok n boranuye-
ckoro cama VpKyTCKOTo rocyziapcTBEHHOTO YHUBEPCHUTETA, OJHAKO, B Ha-
cTosIee BPEeMsl B KOJUICKIIUAX 9THX GOTAHUYECKUX cajloB B. schreberi Her.
YuuTeBast CTpEMUTEILHOE COKPAIeHHe apeaia Opa3eHur HA TEPPUTOPUH
JanpHero BocTtoka, BO3HUKAET HEOOXOAUMOCTh aHAIN3A COCTOSTHUS YHC-
JIEHHOCTH ¥ CTPYKTYPBI MOMYJISIIUI U paspaboTKU METOJIMKH KYJTHTHBHPO-
BaHMs e€ ex situ 1 in vitro («B IPOOUPKe»).

[TepBbIM aTamom aToit paboTHI ABJISIETCS OMPE/IEJICHIE MECT TIPOM3pacTa-
Hust B. schreberi 8 Ilpumopckom kpae. OcHoBHBIe 3amaun: 1) mpoaHaaInsu-
poBath repbaphbie c6opbl B. schreberi; 2) comocraBuTh JaHHbIe repbapues
C JIMTEpaTypHBIMU MaTepuasaMu. JIJist ananusa B3siu repbapbie cO0pbI,
Xpausuecs: B MOCKOBCKOM TOCYZIapCTBEHHOM yHUBepcuTeTe uM. Jlomono-
cosa (MW), @HII Buopasuoobpasus JIBO PAH (VLA) u Boranuueckom
cagy-uncruryre (VBGI). Beero 6buio HaiizeHo 45 repOapHbIX 00pasiioB
B. schreberi, cobpanubix Ha Tepputopun Poccun. [ IIpumopckoro kpast
HaiizeHo 33 o6pasua u3 11 Touek c6opa. Ha maHHBII MOMEHT IIOATBEPIKIE-
HBI JIMIIb TPY COBPEMEHHbBIE TOUKH MTpouspacTtanus B. schreberi: ozepo Jlo-
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A.C. Bepdacosa
toc (XacaHckuil paiton); o3epo 3apst (JIa30BCKuit TPUPOIHBIN 3aTTOBETHUK
umenu JI.T'. Kamianosa); 6yxra Tpuosépse (IlapTusaHckuii paitod, okpect-
HOCTH T10cesiKa BpaHresib), 4To yKasbiBaeT Ha HEOOXOAUMOCTD JajlbHeiIe-
TO U3yYeHUsT TOTYJIAIUI IAaHHOTO BUIa HA TEPPUTOPUH KPasi.

BJIATOJAPHOCTU
Pab6orasbinonnenaspamkaxtembl HIP Ne AAAA-A20-120042090002-0
«IHTpOAYKIIMS U COXPAHEHUE ex Situ U in Vitro TEHETHYECKUX PECYPCOB pac-
TeHuit BocTounoit Azuns.

CITMCOK IUTEPATYPBI

Boromosa A.E., Ilapunosa T.A., lapman I.AD. Bpasenus [pebepa // Kpac-
Hag KHUTa AMypckoil oGsactu: Peikue M HaxoAsiMecs 10J yrposoii
HCYE3HOBEHUS BUIbI )KMBOTHBIX, pacTeHUH U rpuboB. BiarosenieHck:
Wsn-so BI'ITY, 2020. C. 218-219.

Kpioxosa M.B. Bpasenus Illpebepa // Kpacnas kuura Poccuiickoit MDepe-
panuu (pacrenus u rpu6sr). M.: KMK, 2008. C. 151.

Kpioxosa M.B. Bpasenusa HIpebepa // Kpacnaa knura Espeiickoii aBTo-
HOMHOI1 o6stacTu: Peikiie M HaXOAsIIIMecs MO YTPO30H UCUe3HOBEHUS
BUJBI pacTeHuil u rpubos. Bupobumkan: Msn. mom «Bupobumkans,
2019. C. 41.

Memvnuxosa A.B. Bpasenus IlIpeGepa // Kpacnas knura XabGapoBCKOro
kpast: Penikue n HaxosImuecst o1 yrpo30il NCUe3HOBEHUST BUJIBI pacTe-
Hull, rpu6oB u xKuBoTHBIX. Boponex: OO0 «MUP», 2019. C. 99.

Hwennurxosa JI.M. Bomnbie pactenusi poccuiickoro /lamprero Bocrtoka.
Baiamusocrok: [lanpHayka, 2005. 106 c.

Iuennuxosa JI.M. Bpasenusa IIpeGepa // Kpacuag xnura ITpumopckoro
kpast: Pactenusi. Pesikue n HaxoAsIIUeCs 1O/ YIPO30i MCYE3HOBEHMS
BU/IbI pacTeHuil u rpubos: oduimanbioe usganue. Bragusocrok: ABK
«Arnenbcuny, 2008. C. 96—98.

Yenunoeza B.B. bpasenust [pebGepa // KpacHast kiura VIpkyTckoii o6aacTu.
Vaan-Yno: Msn-o [TAO «Pecniybikanckas tunorpadusts, 2020. C. 143,



VsmenunBocTh penmukroBoro Buga Caragana jubata
1o fauHbIM xnopomnactHon JJHK

B.A. becconoBa

VuctutyT sxonorun pactennii u xxuBotHbIX YpO PAH, r. ExaTepunOypr
Ypanbckuit GpefepanbHblil yHUBEpCUTET UM. IlepBoro Ilpesunenrta Poccun
b.H. Enbiyna, 1. Exatepun6bypr

Knouesvie crnosa: Kapazana epusacmast, MoaexyispHo-zenemuueckue map-
xepot, Tubemckoe niamo, Quiozenemuxa

O6mHocTh Tubercko-Tmmanaiickoii u J{abHEBOCTOUHBIX (GJIOP HEOIHO-
KpaTHO OTMedasach O0TaHHKaMK KaK Ha BHIOBOM, TaK U Ha POJOBOM YPOB-
Hsx (Duan et al., 2016). Kaparana rpusacrass — Caragana jubata (Pall.)
Poir. — sapkuii npumep (hJIOPUCTUYECKUX CBI3EH MEXKIY JaHHBIMU PETHUO-
HaMU. ITO PEJTUKTOBBIN BUJl HEOT€HOBOTO MEPHO/IA, MEIOIINI OGIIUPHBIA,
HO TM3BIOHKTUBHBIN apeasn B CeBepHoil EBpasun. Beicokas mioTHOCTD €ro
HAXO/[0K OTMEUAETCS B BOCTOUHOI yacTi THOETCKOrO HAarophsi, CEBEPO-BOC-
TouHbIX ['mmanasx, Taup-1llane — aTw pafloHBI CYNTAIOT TIEHTPOM TIPOWC-
xXoxkaeHns Buga. B Cubupu Buj pacnpoctpaHeH ot Ajrast 10 AJIJIAHCKOTO
Haropbst 1 B Xanrae Ha tore. C. jubata 3aHuMaeT pazHOOOPa3HbIE MECTOO-
OUTAHUST C PA3IMIHBIMU dKoJornyeckumu ycaosusamu (dyproinaa u ap.,
2020).

[upokoe ucnoabzosanue C. jubata B HapoaHOl Meauninte BocTounoit
Cubupu ¥ CBSI3aHHBIE C DTHM 3arOTOBKH ChIPbSI BEAYT K MCTOIICHUIO TIPH-
POJHBIX TIONYJISITIH. By 3anecen B pernonaibibie KpacHbie KHUTH BO BCeX
Mecrtax mpouspacranus Ha repputopun PD. [Toaromy oueHb BaskHO 3HATD
TeHeTUYeCKYI0 M3MEHUYNBOCTD lanHOT0 Buia (YypronauHa u ap., 2020).

ITpeacraBieHHast pabota — TEPBbI TAl MO PaspaboTKE MOJEKYJISp-
HO-TEHETUYECKNX MApKEPOB [T M3YyYEHUST TOMYJISITUOHHON CTPYKTYPBbI
BU/la. 3HAHKUS O TEHETUYECKOM PasHOOOPAasWM IMOIMYJISAIIi HeOOXOMMBbI
JUISE PEKOHCTPYKIIMY UCTOPUU PacCeJieHNs BUJIa, BbIsiBJieHUs rene3uca Cu-
6upckoii u JlasbHeBocTOUHOM (JI0p, a TaKKe pazpabOTKU IIPOrPaMM 110 CO-
XpaHeHuIo OUOPasHOOOPa3UsL.

MATEPUAJIBI U METO/1bI
Bcero npoananusuposato 47 o6pasiios: 29 ocobeil u3 TYHKIUHCKOTO paii-
ona Bypsatuu (8ei6opka «Baiikamns), 16 us Osbckoro paitona MaragaHcKoii
obsactu (BbIbOpKa «Marajan») U JBa ¢ 10ro-BocToka TuOETCKOro Haro-
pbst. Mecropacnosiosxkerne BEIOOPOK ykazaro Ha puc. 1. Taxske us Genbank
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B.A. Beccorosa

OBIITI B3SITHI COOTBETCTRYIONINE ocaeoBareabrocTu C. jubata KuTaickoro
npoucxoxkaerust (MT 211963.1). Caragana arborescens us Genbank (MT
211962) ucnonbpzoBana B kauectBe BHemHel rpynnel. C JIHK, Bbiesnen-
HOIT M3 BBICYIIEHHBIX JIUCTHEB, IPOBEICHA AMILTH(MUKAINS C YHUBEPCATb-
HBIMU TTapaM¥ TIPaiiMepoB K MeKTeHHBIM crielicepaMm xsioporiactHoit [ITHK
(Zhang et al., 2009). Bcero nposepeno 16 ¢parmentos. HykmeoruHbie
TTOCJIeIOBATEIBHOCTH OTIPEE/ISIIN METO/IOM CeKBeHNpoBaHUs 110 CaHTepy
C TOCJIEIYIONIMM BbhIpaBHIBaHUeM B Iiporpamme BioEdit.

.

Puc. 1. Teozpagpuueckoe pacnonoscenue vl60pox u 06pasuos us Genbank.
Llsema na pucynxe coomeemcmasyom eaniomunam Ha QuiozeHemuuecKom
Opese. Pazmep okpycrocmu ompajcaem Koauuecmao 06pasyos 6 sbloopke.
Benuuuna cexmopos nponopuyuonanvia dore eaniomunos. I'panuyvl apeana
C. jubata u odunounvie nonyasuuu 0603navervl KpacHvim (Ha 0cHose aume-
PAMYPHLIX OAHHBIX,).

PE3YJIBTATBI M OBCYXXIJEHME

B pesyabrate BoIsiBIIeHO /1Ba ToamMopdHbIX Mapkepa, atpH-atpl (Grivet
et al., 2001) u yuacrox TabEF (Taberlet et al., 1991) pernona trnT-trnL.
CoueTanue U3MEHYMBOCTH TI0 HUM BBISIBUJIO CEMb TarIoTHIIOB. Emé onun
ramorun y obpasia 13 Genbank. Beibopky «baiikai» oTiMyaeT moBbIieH-
Hoe paszHoobpasue, 3/1eCh 0GHAPY/KEHO YeThIpe TarioTuia. B obpasiax us3
BBIGOPKHN «Marajany — aBa rarotumna. Y TuGeTcKux o6pasioB — OJIUH ra-
mrotutt. Ha ocHOBaHUHM MOJYYEHHBIX TaHHBIX OBLIO TTOCTPOCHO (hUIoreHe-
TUYECKOE JIEPEBO U CETh rarioTutioB (puc. 2, puc. 3). Okazanocsk, 4To MOITy-
naun «Baiikan» u «Maragan» 6m3ku K TuGETCKOI MOy IS, HO IIPU
9TOM OTJIMYAIOTCS IPYT OT APYTa.
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@ c. arvorescens (M211962) Krain”

—@ c.jubata (Mt211963) kurain g *
—. 1 Baiikan

. 6 MaragaH
0.84

Q '5 MaragaH

0.96 —Q 2 Bavikan

0.53

1.00

0.59

-. 7 Tuber

Puc. 2. Qunozenemuueckoe depeso nonyasuuii C. jubata, nocmpoentoe ¢ nOMowbIo
Baecosckozo nodxoda é npoepamme Mr Bayes. ['1-I4 — zaniomunot 06pasuos us
Bypsimuu (svibopra <baiixan), [5—I6 — zaniomunvt 06pasyos us Mazadarnckoii

obaacmu (svibopra <Mazadan»). I'7 — zaniomun 06pasuos ¢ 1020-eocmoxa Tubem-

CK020 Hazopost. Yuciamu 0603HaAUEHbL SHAUEHUS ANOCTNEPUOPHOL BEPOSTNHOCTIIL.
3se3doukoii o6o3nauenvt 0opasupr us Genbank.

Maraga

I I l
22— ——+— . T —+——
1 I I—I C.arborescens

C. jubata Kutai
Kuraii

Baiikan Tuber

Puc. 3. l'eneanozuueckas cemv 2anjiomunog, NOCMPOEHHAs. C NOMOULLIO MeMooa
Median Joining é npozpamme NETWORK. I'1-I'8 — uccredyemvie zaniomunul.

O6muocTh Tubero-Tnmamaiickoit duopst ¢ uopamu Cubupu u Jasb-
Hero Bocroka moxker ObiTh 00bsiCHEHA MUrpalieil BUAOB PACTEHUIl 110
HEINPEPBIBHBIM TOPHBIM TieTistM. deTBepTuuHbie KoJaeGaHust KIumMaTa HeoI-
HOKPATHO TIPUBOMIM K BO3HUKHOBEHHIO OOUIMPHBIX TIEPUTIISAIIUATBHBIX
JanamadToOB ¢ BICOKOI 10JIel KCePODUTHOM U apKTOAJIBIIMICKON pacTu-
tesapHocTH (Zhang et al., 2016). Apkumu npumMepamu (hJIOPUCTUIECKUX CBsI-
3eil MoryT caryskuTh Astragalus frigidus (L.) A. Gray, Paraquilegia micropilla
(Royle) J.Drumm. & Hutch, Rhododendron anthopogon D. Don u np.
B Hacrostiiiee BpeMst y4eHbIe aKTHBHO UCCIIEAYIOT MO JISIHOHHO-TeHETHYe-
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B.A. Becconosa
CKYI0 CTPYKTYpY BuaoB Tuberckoro miato. /st MHOMMX BUIOB BbISBJIEHA
BBICOKAsl M3MEHYMBOCTH M YeTKasl CTPYKTYPUPOBAHHOCTH MOIYJSAINNA U3
pasHbIX yacteil mrato. OHAKO MPAaKTUYECKU HET UCCIe/OBAHUIA, B KOTO-
PbhIX Obl Ha IIPUMEPE OJJHOTO BHA CPABHUBAIN MapPriHAJIbHbIE TOMYJISIIIHI
¢ HOMYJISAIMIMU M3 IeHTpa pasHooOpasus. Tak, Ha npumepe Pedicularis
longiflora Rudolph nokasana yerkas resernyeckas auddepenimanus. Ha
BocTOKe THOETCKOTO ILJIATO BBICOKOMOJUMOP(MHASA YacTh apeaja, B II€H-
TpajibHOI yacTu IiaTo Huskonogumopdsas (Yang et al., 2008), koropast
COOTBETCTBYET AJITAliCKON TIOIMYJISIIIUN 9TOTO BU/A. BBISBIEHO, UTO BUJIbI
[POJABUIAOTCS Ha ceBep ¢ moTepeil OoJIbIIell YacTh U3MEHUYMBOCTU. B Ha-
meM cJydae MCCIeOBaHO Bcero asa obpasua us Tubera, 4TO CIMIIKOM
MaJjio, 4ToObI B ITOJHOM 00bEME OLEHUTh U3MEHYMBOCTh B OCHOBHOII YacTh
apeasia. Oxnako u B Cubupckoii u B J[aabHEBOCTOYHON YacTsX apeaja OT-
MeueH MOJTMMOP(hU3M.

3AK/IIOYEHME

B xoz1e paboThl 0TOOPAHBI MOJIEKYJISIPHO-TEHETHUECKIE MapKePBI, TIep-
CIIEKTUBHbIE 75T G0JIee JIeTATbHBIX NCCIC0BAHNI Ha GoJIbilieM 00bEéMe Ma-
Tepuasia. BoisBiiena auddepeniuaius BBIOOPOK 13 TPeX TeorpahuuecKix
PETMOHOB.

BBIIBUHYTHI [IBE TUIIOTE3bI, OOBSICHSIONINE BBISBICHHYIO CTPYKTYPY:
1. B Cubupsp u na Cesepo-Bocrok EBpasun paccesnenue npousolio us3

PasHbIX YacTeil IeHTpa pasHoodpasns, T.e. THOETCKOTO ITaTo.
2. BauskopoCcTBEHHbBIE TAIIOTUIIBE CPOPMUPOBAIUCH Ha MecTe — B Cubu-

pu u Ha CeBepo-Bocrtoke EBpasznu — yike mocse pacceneHmsl.

CITMCOK IMTEPATYPbBI
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Maxkpo03006eHTOC CTapUYHBIX 03EP MONMBI p. Byit
(Pecmy6mmka bamkoprocran)

E.A. bo6koBa

YIMypTCKMit TOCyJapCTBEHHBIN YHUBEPCUTET, T. VIXKeBck

Kmouesvie crosa: maxposzoobenmoc, Pecnybauxa bawxopmocmar,
cmapuumnble 03épa

Peumble 1oiiMbl UrpaioT GOJIBINYIO POJIb B )KM3HM BOAHBIX M OKOJIOBO-
JHBIX dKOcUCTeM. B 1MoiMeHHBIX BOMOEMAaX >KUBbIE OPraHU3Mbl HAXOAT-
¢Sl B IIOCTOSIHHO MEHSIOIIUXCS YCIOBHAX, Y€MY CIIOCOOCTBYET 3ajiBaHue
WX PEYHBIMU M TAJBIMHU BOJAMU B [IEPUO/L IABOJIKA U PE3KOE YMEHBIIIEHNE
YPOBHS BO/ibI B MexkeHb. [ToaTomy 371ech hopmupyercs ynukanbHas (ayna,
M3y4eHUIO0 KOTOPOU B Halllell cTpaHe yzessieTcs: KpaiiHe Majio BHUMAHUS.

Ileap paGoOThL: U3YYNUTH KAUECTBEHHOE M KOJUYECTBEHHOE PA3BUTHE Ma-
KpP03000eHTOCa CTApUYHBIX 03Ep MOMMBI peku Byid.

3anauu:

1. OnpezmenuTb BUAOBOI cOCTaB MaKPO300OEHTOCA;

2. OneHnTb KOJIMYECTBEHHOE Pa3BUTHE MaKPOOECIIO3BOHOYHbIX B PA3HbIX
CTapuIax;

Ouenuth 6uopasHoobdpasne MaKpo300OEHTOCA CTAPUYHBIX 03€D;

4. OuenuTtb MEKTO/IOBYIO IMHAMUKY BUIOBOTO COCTaBA M KOJIMYECTBEHHO-

0 Pa3BUTH MAKPO3000eHTOCA.

w

MATEPUAJI I METOZIbI

UccaenoBanusi MpoBOAMIN HA CTAPUYHBIX 03¢pax moiiMbl p. byii, pac-
MOJIOKEHHBIX Ha JIeBOM Gepery pexu B Pecrybimke Baimkoprocran mex-
ny céramu Am3st u Kapmanoso (56.2415 N, 54.4651 E; 56.2440 N, 54.4755
E; 56.2441 N, 54.4755 E). Ilnomans crapur okoao 400—-450 m2, rrybuna
110 3 METPOB, MAKCHMAJIbHAS CTeleHb 3apacTanust Makpoduramu — 85%.

O160p 1pod MPOBOAWIN € IIOMOLIBIO IMAPOOUOJOINYECKOro CKpebKa
¢ ampeng 10 ceHtsaops 2019-2020 rr. 10 OOIENPUHATON METOAUKE IHI-
POOHOJIOrNYECKUX HUCCIenoBanuil. Becosponounbix ¢ukcupoaan 96%
ATUJIOBBIM criupToM. Ofipe/iesierie BUIOBOI TIPUHANIEKHOCTU BEJU 110
nocrynubiM onpeneutesnsaMm (Onpenenurenb..., 1997, 1994, 1999, 2001,
2004, 2016). Bcero 66110 oTo6pano 37 KomdyecTBeHHbIX U 37 KayecTBeH-
HBIX 11Po6 Makpobecio3BoHOUHbIX. ObI1Iee KOJIN4eCcTBO 0TOOPAHHBIX 0CO-
Geil 6eCII03BOHOYHBIX JKUBOTHBIX COCTaBUIO 1675 axseMiLiapos. OQHoBpe-
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MEHHO o c60poM GEHTOCA YUUTHIBAIN TEMIIEPATyPYy, I1yOUHY, TUII TPYHTA
U TIPOEKTUBHOE MOKPBITHE PACTUTENBHOCTH. J[JIs ONUcaHUs MaKpO3006€eH-
TOCA PACCYMTHIBAJIM CJIEAYIOINE TIOKA3ATE I YNCIEHHOCTD, OOMacca, Yrc-
J0 BuIoB, uHeke lllenHona-YuBepa, BoIpoBHEHHOCTD 110 [Tueny, unaexc
nomuHupoBanus beprepa-Ilapkepa, EPT-unnexc (o1 mogéHok, BecHsI-
HOK ¥ PYYEHHUKOB 110 YUCIEHHOCTH), JOJIA OTIEJbHBIX TAKCOHOB B C000-
mectse. BuoMaccy oTe/IbHbIX IPYIIT GEHTOCA ONPEAEISIN B3BEIINBAHUEM
Ha TopcroHHbIX Becax BT-500 ¢ TourocTbio 10 1 Mr (KpyrHbIe OpraHU3Mbl
B3BEIINBAJIN HAa TEXHUYECKHX BecaX ¢ TOUHoCThIo 10 0.01 1) mocJie obeyim-
BaHMs Ha (QUIBTPOBAIBHOI OyMare 10 MCYE3HOBEHMS MOKPbIX IsATeH. JIu-
YMHOK PYyYeiiHUKOB B3BelBain 6e3 10MUKOB. [IJi onpeeieHus Guomac-
Chl Ha M? TIPOBOIMJIN TIE€PEPACUYET 110 TIPOIIOPIUK OT ILJIONIAAK 0TOOPAHHOI
npobbl GeHroca.

PE3VYJIBTATBI I OBCYXXJJEHUE

Bcero 3a mnepuon uccienoBaHus oOHapyskeHo 164 Buga Makposoo-
6enroca us 60 cemeiicts 1 13 orpsaos. 1o unciy BUIOB JUMUHUPOBAJIM
JBYKPBITbIE, KECTKOKPBLIbIE ¥ MOJUTIOCKH. OOBIYHBIMU TPEICTABUTEIS-
mu Gerroca Gbiiu Buabl rpymni: Annelida, Isopoda, Odonata, Trichoptera,
Ephemeroptera u Heteroptera, Coleoptera, Diptera, Mollusca.

3a z1Ba Tofla B TPEX 03épaxX OTMeUYeHO 34 BHa MOJLTIOCKOB, N3 HUX 27
BU/IOB GPIOXOHOTHX MOJITIOCKOB U CeMb BUJIOB IBYCTBOpYaThIX. [Ipeobira-
nam GPIOXOHOTHE MOJUTIOCKH u3 ceMmeiicTBa Lymnaeidae u aBycTtBopua-
ThIe MOJLIIOCKK U3 ceMeiicTBa Sphaeriidae. /[Ba Bua MOJLTIOCKOB SIBJISIOT-
ca Beenennamu: Buz Costatella integra (Haldeman, 1841) pacnpoctpaHen
B aKBAapUYMHOW KYJIbTYpPe M 3aHeCeHHbI B Bojoémbl EBpaszum (XoxyT-
kuH, Bunapckuii, 2013), Lithoglyphus naticoides (C. Pfeiffer, 1828) pac-
IMUPsIeT apeaj U3 HU30BbeB pek YepHOoMOpcko-A30BcKoro Gacceiina Ha
cesep, Berpevaercst B Kame u, cynst mo Bcemy, depe3 pexy Byit moman
B W3ydaeMmble CTapuilbl. V3 pydedHUKOB B CTapuilaX BCTPEYEHO IBa
Buna: Phryganea grandis (L., 1758), Limnephilus sp. (L., 1815). Humder
noxéHok Obutn npeicTasiaeHbl Bugamu: Cloeon ep. dipterum (L., 1761),
Cl (C.) luteolum (Muller, 1776), CL. (P.) bifidum (Bengtsson 1912), Baetis
vernus (Curtis, 1834), Caenis horaria (L., 1758), Heptagenia fuscogrisea
(Muller, 1776).

DayHa KeCTKOKPbLIbIX HacunuThiBasia 40 BUIOB KyKoB. Buibl Berosus
(B.) signaticollis  (Charpentier, 1825), Duytiscus thianschanicus
(Gschwendtner, 1923), Graptodytes bilineatus (Sturm, 1835), Graptodytes
granularis (L., 1767), Haliplus sibiricus (Motschulsky, 1860), Haliplus (L.)
varius (Nicolai, 1822), Helophorus (R.) brevipalpis (Bedel, 1881), H. (R.)
discrepans (Rey, 1885), H. (R.) pumilio (Erichson, 1837), Hydraena (H.)
reyi (Kuwert, 1888), Hydroporus palustris (L., 1761), Ilybius fenestratus
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E.A. Bo6xosa
(Fabricius, 1781), Limnebius (L.) cf. paroulus (Herbst, 1797) L. (L.)
truncatellus (Thunberg, 1794), Ochthebius (A.) hungaricus (Endrdy-
Younga, 1967), Rhantus latitans (Sharp, 1882) ykaszaubr a1 PecryGimku
bamkoprocran Briepsbie (Caxknes u zp., 2019; 2020).

B crapuiiax orMe4eHO ceMb BUJIOB TTHUSBOK, XapaKTEPHBIX JUJISI CTOS-
YX BOAOEMOB. XapaKTEPHBIMHU MPEACTABUTENSAMI MaKpO300OeHTOCa
HOUMEHHBIX BOLOEMOB SBJIAIOTCS pakoobOpasHble. B mcciemyeMbix cTa-
puiax Berpevasuch: Astacus leptodactylus (L., 1758), Asellus aquaticus
(L., 1758) u Gammarus sp. (Fabricius, 1775). Ctpekossl ObLIU IPEACTaB-
aenbl cemeiictBamu: Coenagrionidae, Libellulidae, Aeschnidae. Yae
Bcero Berpevasncst Bun Erythromma najas (Hansemann, 1823), moctu-
raBiuii unciaenroctu 176 sx3/m u 6uomaccnr 4192 mr/m. Ha crapuiax
oTMeueHa pasHooOpasHas dayHa MOJYKeCTKOKPbLIBIX, HACUNTHIBAIOIIAST
neBaTh BUnoB: Cymatia coleoptrata (Fabricius, 1777), Gerris odontogaster
(Zetterstedt, 1828), Nepa cinerea (L., 1758), Notonecta glauca (L., 1758),
Ilyocoris cimicoides (L., 1758), Micronecta minutissima (L., 1758), Plea
minutissima (Leach, 1817), Sigara limitata (Fieber, 1848), S. nigrolineata
(Fieber, 1848).

OJmroxetsl npejcTaBaenbl Bugamu: Limnodrilus hoffmeisteri (Claparde,
1862), Nais elinguis (Muller, 1774), Ophidonais serpentine (Muller, 1773),
Stylaria lacustris (L., 1767), Fiseniella tetraedra (Savigny, 1826). O6uiast
YKCJAEHHOCTDh OenToca MeHstach B pegesax 200—1000 s5K3,/m.

OTMeueHO yMeHbIIeHIe TJIOTHOCTH OEHTOCA B aBIyCTe Ha BCEX U3YYeH-
HBIX CTapHUIaX, 9TO CBS3aHO C BBUIETOM aM(MUOMOTHYECKUX HACEKOMBbIX.
Buomacca makposzoobenTtoca Oblia 0CTaTOYHO Bbicoka 6.9—-86.3 /M, npu
9TOM CHUZKeHMe GHOMacChl Takyke oTMedeHo B aBrycre. Muuaeke IlenHoHa
cTapuuHbIX 03¢p coctassn ot 0.44 10 2.69. BoipaBHeHHOCTH coobmiecTBa
no Ilueny mensimace B npenenax 0.45—0.84. K koHIly Jieta cokpalnaiach
MJIOTHOCTh JIMYMHOK TIOJIEHOK, MO3TOMY IPOUCXOAUT CHUXKEHHWE YhCTIa
EPT-unzekca. Ero mokasarenn Mmensiinch ot 51% B uione 10 2% B aBrycre.
Wupexce rommanposanust beprepa-Ilapkepa cocrasmsin ot 0.15 10 0.51. ITo
mkase Tpodroctr Kuraesa C.I1. (2007), o6ciieioBaHHbIE CTAPKIIBI HMEIOT
cpeHuii Kiaace 6MoMacchl MaKpo3006eHTOCa U OTHOCSATCS K GeTa-Me30TPo-
HOMY THTTY.

BBIBOJIbI
B cocraBe mMakposzooGeHTOCA CTApUYHBIX 03€Dp MOWMBI peku Byii 3a
2019-2020 rr. BeisgBeHo 164 Buma u3 60 cemetictB u 13 oTpsimos. Cpen-
HSS YMCJEHHOCTh OeHToca cocTaBisiia 572 9K3/M% cpelHsss Omomac-
ca — 25.4 r/m% Cpeanss BbIPABHEHHOCTb COOOIIECTBA MaKpPO3000EHTO-
ca no Iueny — 0.56. Muneke Guopastoobpasust IIleHHOHA HEBBICOKKM,
coctaBua B cpexHem 1.59.
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ITpoBepka M36MpaTeIbHOCTH M MOTPENTHOCTH Oy THIIOYHOTO
METOJIa OLIEHKY OOMINS METKNX MITEKOMUTAIOINX

A.C. bypumupos

Ypanbckuit GpefepanbHblil yHUBEpCUTET UM. IiepBoro Ilpesunenrta Poccun
b.H. Enbiyna, 1. Exatepunoypr
VuctutyT sxonorun pactennii u xxuBotHbx YpO PAH, r. ExaTepunoOypr

Kmouesvie crosa: buomapkepot, 6ymoiiounviii Memoo, 2pol3ytol, 3eMAEPOLKU,
ouenka oounus

Mesikue MJIEKOMUTAIONINE, KaK OAWH W3 Ba)KHEUITMX KOMIOHEHTOB
HA3eMHBIX 9KOCHCTEM, YacTO CIYKAT OOBEKTOM OUOJIOTHIECKUX WCCIIe-
noBaHuil. [yt X usydeHus paszpaboTaHo OOJIBIIOE YHUCIIO PA3HBIX METO-
nos (Kapacésa u np., 2008; Hledrenn, 2018). Oxna 13 UX XapaKTEPUCTHK
— MHBA3WBHOCTH — BaKHA KaK MO ATHYECKUM COOOPAKEHISIM, TaK U U3-3a
BJIMISIHYS Ha pe3yJibTat. Tak, MeTo/ibl 0e3BO3BPATHOTO U3bSATUS KIUBOTHBIX
MOTYT UcKaxaTh mokasaresnu aucrepeun (Kammuaus, 2019) u cootHoIeHME
BUJIOB B COOOIECTBE W HEMPUMEHUMBI IIPpU paboTe ¢ BHIMUPAIOIIMMU BH-
namu. OJIMH M3 HOBBIX HEMHBA3WBHBIX METO/IOB TIPEATIONATaeT UCIOJIb30-
BaHME B KAYeCTBE OPYANN yuéra TiacTukoBbIX OyThtok (Tomkaués u ap.,
2019). K npeumytiecTBaM OyTHIJIOYHOTO METOJA OTHOCSTCS JIEIIEBU3HA
060pyIOBaHUS W MOTEHIMA I MOAU(bUKaIWii. B npiMeHeHr MeTo/a
BO3HMKAIOT JiBe MPOOJIEMbL: KaK OTCJEAUTD MMOCEHIEHNE OJHUM JKHBOTHBIM
6oJiee OJIHOI OYTBIIKH, U KaK 9TO BJIKIET Ha 00ILyo omeHKy obuaus. He-
sicHa OBbLTa U ero U30UpaTeJbHOCTD. JlJIst pelieHIs 3aaui Mbl TIPUMEHILIN
GroMapKepbl, MO3BOJISIONINE TIOMETUTH 3BepbKa yepes mpuMatky. C momo-
NIbI0 MEYEHUS MJIAHUPOBAJIN OIIEHUTDH TOTPENTHOCTD, CO3/[aBAEMYIO Ioce-
meHustMu 6oJiee OIHOM OYTBIJIKH, U CPABHUTH TIOJTHOTY OXBaTa co00IIecTBa
MUKPOMaMMAaJIMii Ha TPAHCEKTAX C Pa3HbIM MHTEPBAIOM MEK/Y Oy ThLIKAMI
(5w 10 MeTpoB), YTOOBI BEISIBUTH ONTUMAJIBHbII HHTEPBAJI.

MATEPVAJI I METO/IbI

JKcrepuMeHT ObLT TPOBEIEH B IBa ATAla: MEPBbBIi ObLJI PeaTn30BaH Jie-
toM 2019 1. m 3aHs7 AT AHEN. Vccmenosanue npoxoanio B FOro-3aman-
HOM Jieconapke T. EkarepunOypra. B miepBbiil ieHb ObLIM PasJIOKEHbI IBE
JIMHIY, BKJIoYaBiiie 1mo 50 OyThIIOK ¢ IPUMaHKOU. VTHTEpBaIbl MEKILY
coceTHUMHU OYTHIJIKAMHE JIJIS TEPBOI JIMHUY COCTABUIIA 5 METPOB, JIJIST BTO-
poit — 10 meTpoB. Paccrostauie Mexay TpaHcektamu Obto paBHo 100 M,
BKJIIOYast aBTOAOPOTY. B OYTHIIKK MOMECTUJIN TBEPAYIO IPUMAHKY Ha OC-
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HOBe OBcaHbIX XyomnbeB (Tonkaués, becnamsarusix, 2019). {5 peructpa-
UK 3ax0/a B OYTHUIKY IPUMaHKa BKJ0Yaia OMOMapKepbl: TeTPAIK/INH
B HEYeTHBIX OYThUIKAX, poJaMMH B — B yeTHbIX. Macca KycKOB COCTaB-
asina 5£0.2 r. Konnenrpanus o6oux MapkepoB — 800 MI/Kr cyXoro Beca.
Ha caenyomumii gerb OyThIIKM ObLIN 3aMEHEHbI JaBUJIKaMU. B TeueHue
TPeX JHeil JKUBOTHBIX OTJIABJUBAJIM Ha CTAHAAPTHYIO XJEOHYIO IPUMAHKY.
B xoe arama Ne1 661710 oTs10Bs1€HO 110 5KMBOTHBIX ABYX BUIOB: MaJiast J1eC-
Has Mblib (Apodemus uralensis Pallas, 1811) u pbikas nonéska (Myodes
glareolus Schreber, 1780). Bropoii sTam OblI MPOBEAEH B TOM K€ TOLY
u 3anan 12 gueii: paboranu B jecax B10Jb KonbloBckoro tpakra, r. Exa-
TepuHOypr. TIpUKOPMOYHbIE CTAHIMU Ha ABYX TpaHCEKTaX ObLIN pasMe-
IIEeHBI aHATOTUYHO, 110 50 mTyK ¢ mHTepBasamu B 5 uian 10 m. Paccrosinue
MesKY JUHUAME cocTaBsio 100 M ¢ aBTogoporoii. B nepssiii geHb ObLn
pasMeleHbl GYTHIIKK ¢ IPUMaHKOI, cojeps:kaBiieil bnomapkepsl. Macca
KyCKOB IIpuMaHKu Oblia cHuskena 10 1£0.2 r. Iocsie ycTaHOBKM JaBUJIOK
OTJIOB KUBOTHBIX 1poxoaus 10 aueit. IIpu nposesennu srana Ne2 ObLIO
noiiMano 185 3BepbKOB ceMb BHIOB: MaJiasi JIeCHAsST MbIIIIb, [10JI€Bast MBITITh
(Apodemus agrarius Pallas, 1771), 06bIKHOBEHHAsI /BOCTOYHOEBPOIIEIiCKast
nonéska (Microtus aroalis Pallas, 1778 /Microtus levis Miller, 1908), kpac-
Has nosiéBka (Myodes rutilus Pallas, 1779), nonéska-skonomka (Microtus
oeconomus Pallas, 1776), obbikHOBeHHast Oyposybka (Sorex araneus
Linnaeus, 1758), manas 6yposy6ka (Sorex minutus Linnaeus, 1766). Jla-
TUHCKHE Ha3BaHUsI KMBOTHBIX JaHbl B cOOTBeTcTBUM ¢ Oasoii Catalogue
of Life. TTocsie oMMKH 3BEPbKOB B 000UX CJyYasdX U3ydaau B Jaboparo-
pUU HA HAJIWMYWE POJJAMUHOBOUN METKH, a TaKKe JIJIsS ONpe/le/IeHUsT T10JIa
U T0JI0BOI 3pesiocTu. Yepena ouniaiy I YCTAaHOBJIEHUST BUIa U 0OHa-
PYsKeHHUs TeTPalMKJINHOBOI MeTKU B pesniax. Hamuune o6enx METOK y 011
HOU 0co6u GBLIO J0KA3aTEJbCTBOM IOCEIEHHs He MeHee ABYX OYTBLIOK
C Pa3HBIMHM MapKePaMHU.

MaremaTuvecKunii armapar BRI TOUHbINA TecT Duiiepa, JOTuCTU-
YecKyIo perpeccuio u Tect Banbga. PacyéTsl mpoBoanIN B TPOrPAMMHOM
nakere STATISTICA 6.0, StatSoft Inc.

PE3VYJIBTATBI 1 OBCY>KIEHUE

Ha srane Nel y 20 3BepbKOB OOHAPYKUJIU TETPAIIMKIMHOBYIO METKY,
y 67 —pomamunoByt0. XoTa Obl OfiHY MeTKy umer 16 ocobeil Ha JMHUM
c uaTepsanoM 10 M 1 58 — Ha JmHUM ¢ uHTEpBaIOM 5 M. Bo BTOpOIT yacTu
y 8 JKMBOTHBIX HallleHa TETPAIIMKIMHOBAsI METKa, y 35 — pozamuHoBasi. Ha
060MX dTAax BEPOSITHOCTD OTJIOBA JKUBOTHBIX ¢ METKOM ObLJIa BbIIIIE IIPH WH-
tepBasie 5 M, ueM ripu 10 m (77.3% u 45.7% na srare Nel, 38.9% n 15.4% Ha
arane Ne2 (puc. A u C). BeposiTHO, 910 cBsAI3aHO ¢ GoJiee MIJIOTHBIM PacIoio-
JKEHUEM TIPUMaHKH.
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Ha arame Nel otsosiieno 13 ocobeii ¢ aymst Metkamu (tabu. 1). Mbl
HpeAroarajid, 4To npu 0ojiee IJIOTHOM PacCIOJOKEHUH OPYyAUil yuéra
BO3PACTET YacToTa mnocenieHuii 6osee oaHoil GyThiIKN. OMHAKO PasJAUdUsT
[0 JI0JIe 3BEPHKOB C JIBOIHOI METKOW I ABYX CIIOCOOOB pasMelleHuUsT
OyThLIoK ObLIM HesHaurMbiME (p > 0.05). Bo Bropoii yactu paGotsl 6bLI0
HOIMaHO 110 OJHOI HEIOJIOBO3PEJIOi 0co0u A. agrarius Ha KasKIoil JIMHUM.
B cBsi3u ¢ yBesmueHreM BpeMeHH BbLIOBA, OIIEHKH JIOJIM 3BEPHKOB C JIBO¥I-
HOI METKOIi, ImoJiydyeHHbie Ha stane Ne 2, Haubosiee TOUHBI U COCTABJISIOT
6.2% 1 5.3% ot Bcex MeueHbIX Iipu uHTepBasie 5 1 10 M 6e3 yuéra 3eMaepoex.
PesysibTaThl OIEHKU BIUSTHUS HA BEPOSITHOCTH MeueHUsT (haKTOPOB «BUY,
<II0JI», <II0JIOBO3PEJIOCTh», «AHTEPBa» IIPUBEIEHBI B Ta0JL. 2.

A B C
JxcnepuMeHT 1 JKcmepHMeHT 2 JKCIEPHMeEHT 2

1.0- 3 ona 3 ona 10 onei

n=75
n=23

0.6 n=35
n=54

0.4 n=43 {

0.2 o } n=130
$

p<0,002 p<0,008 p<0,001
T T T T T

|
1I0Mm S5m 10mMm S5M 10M S5m

HHuTepBan
Puc. Beposmmnocmo obnapyacenus meuenvlx 36epvkog (cpednee + owudka) npu un-
mepeanax 5 u 10 m mexrcoy npuKopMOUHbIMU CIMAHYUSIMU 8 08Yx smanax. [1o emopo-
MY IKCNEPUMEHMY pacuémol coeianvl Ois Pe3yivmamos omiosa 6 meuenue Nepeblx
3 (05 cpasnenus ¢ nepevim) u nonnoix 10 ouetl.

BeposiTHOCTH 00HApPY:KEeHUS
MeYEeHBIX KHBOTHBIX

0.0

Tabumuna 1. JKuBormble, toMevernbie 060MMI MApKEPAMHU, B [IEPBOM IKCIIEPUMEHTE
T

HnurepBan 5 MeTpoB MNurepsan 10 meTpos

T
| I
Bua : S. uralensis M. glareolus : M. glareolus
[Ton ; ) ? 3 ? ; 3 ?
HernosoBospesbix | 1 - - — | - _
[TooBo3penbIx | - 1 3 1 | 3 1
[ToBpesKAEHHDBIX | 3 - . _
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Tabsuna 2. Pe3y/ibrarhl IPOBEPKU BJIUSHUS (DAKTOPOB HA BEPOSITHOCTh OOHAPYKe-
HUS METKH Y JKUBOTHOTO

®axrop Jxcnepumenr 1 Idxcnepumenr 2

i df w2 P L df w? J)
VurepBan 1 8.20 <0.01 1 3.90 0.05
Bup 1 2.30 0.13 | 3 7.40 0.06
ITon 1 0.50 0.47 1 0.00 0.96
[TooBO3peOCTH 1 0.20 0.62 1 2.20 0.14

[Ipumeuanue. df — crenenn cBoboasr; W? — 3HauenHue Tecta Basibia; p — ypoBeHb
3HAYUMOCTH

BBIBOJIbI

1. XoTs HEKOTOpbIe KMBOTHbIE AEHCTBUTEIBHO IOCEMaoT Oojiee OJHON
OYTHLIKU, UX JI0JIs] HE3HAUUTEIbHA U BPSI/L JIM MOKET OKa3bIBATD CYIIlE-
CTBEHHOE BJIMSIHUE HA OIIEHKU OOUJIVSI, TIOJTydaeMble C TOMOIIBI0 Oy ThI-
JIOUHOTO METO/IA.

2. WutepBas 5 M MO3BOJIET OXBATUTH 3HAYMMO GOJIBIIYIO J0JI0 COobIIe-
ctBa rppi3yHOB (p < 0.002 u p < 0.001 ps stamoB Ne 1 1 2) u noreniu-
AbHO JIaéT GoJiee TOUHYIO OIEHKY OOWJIUS, UTO JEJAET €r0 MPEeIOuTH-
TeJIbHBIM.

3. «MuTepBas» — eAMHCTBEHHDIH (hakTOp, BAUAIONINI HA BEPOSITHOCTD Me-
yenust. MeToj1 nokasas usbupaTesIbHOCTD, WIEHTUYHYIO JIOBYIIKO-JIN-
HUSM, UTO JaéT BO3SMOKHOCTD TEPECYETa MHIEKCA OOUIIUSL, TIOTy4aeMOT0
OyThLIKaMMU, B 6oJiee TpajguIMOHHbIM.

4. Pomamun B mno addextuBHOCTH 3HAYMTENBHO TPEBOCXOIUT TETPa-
1uKJIH. Ero pe3yabraTUBHOCTH ObLa B 3.4 pasa BbIllle HA [EPBOU CTa-
iU vccaenoBanus u B 4.4 pa3a — Ha BTopoii (p < 0.01).

BITATOOAPHOCTU
Pabota BbimoJiHeHa B paMKax roc3aganust VHCTUTYTa 9KOJIOTHH pac-
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Oco6eHHOCTH CTUPaHNS Pe31[0B Y NelIePHBIX Me/iBefe
(Ursus spelaeus sensu lato) Ypana

C.B. Bonbckas', JI.0. Immpanos?

! Ypanbckuit pefepanbHblil yHUBEpCUTET UM. HepBoro IIpesunenta Poccun
b.H. Enbiyna, 1. Exatepun6bypr
> VIHcTUTYT 9Komornu pacteHuit 1 kuBoTHbIX YpO PAH, r. Exarepun6ypr

Knrouesvie crosa: newepnulii medsedn, pesupl, Ypai, no3onuil nieicmouen

[Meuepubie MeaBean obutaau 1odTu Ha Beell teppuropun CesepHoii
EBpasuu Ha IPOTSKEHUU CPETHETO W TO3/IHETo Tiekicroriena (bapbiimau-
koB, 2007). Ha cerofiHsIIHUH /1eHb TPUHSTO PA3andaTh OT TSATH JI0 CEMU
BUJIOB TICIIEPHBIX ME/IBEIEH, 1B U3 KOTOPBIX OOUTAIN Ha TEPPUTOPUHN Y pa-
Ja; 6osbmoit menepubiii Measeap (U. kanivetz Verestchagin, 1973) u ma-
Jieiii mereprbiit Measens (U. ex gr. savini-rossicus) (Kosintsev et al., 2016;
Baryshnikov, Puzachenko, 2019, 2020; Barlow et al., 2021).

N3yueHre n3MEHUYMBOCTH 3yOOB MJIEKOITUTAIONIIX SIBJSIETCS OJHOM U3
[IPUOPUTETHBIX 3ajlad B IAJ€0300JI0THYECKUX HCCIe0BaHUAX. 3yObl, 110
CPaBHEHUIO C IPYTUMU JIEMEHTAMU CKeJIeTa, UMEIOT GoJiee KPENKYIO CTPYK-
TYPY ¥ TI039TOMY HanboJiee YacTo COXPAHSIIOTCS B MCKOIIAEMOM COCTOSTHUH.
OcobeHHoCTH CTPOEHUS 3yO0B HA0T BAKHYIO HHMDOPMAIIUIO O TAKCOHOMUH,
pacrpoCcTpaHeHUH, HKOJOTHM U (PUJIOTEHUHM KaK OT/JEJbHBIX BUJIOB, TaK
Y KPYITHBIX TPYITT MJIECKOTTHTAIOITHX.

Paznmyaior XpoHOJIOTHYECKYIO, TeorpaduuecKyio 1 BO3pacTHYIO U3MEH-
YMBOCTH 3yOHBIX IPU3HAKOB. I10/] BO3PACTHOI H3MEHYMBOCTHIO TIOHMMAET-
Csl IBMEHYMBOCTD 3y0a Ha MPOTSIKEHUN sKU3HU ocobu. TToHrnMaHmre 0coOeH-
HOCTEll BO3PACTHOI M3MEHUYUBOCTH 3yOOB XUIIHBIX MJIEKOMUTAMOIINX €T
BO3MOJKHOCTB O0Jiee MOJHO OXapaKTepu30BaTh GHOJIOTHUIO BHIMEDIIUX BH-
JIOB. 3HAs TEMIIbI CTUPAHMS 3y00B Y PACTUTETBHOSIIHBIX XUIITHIKOB, K KOTO-
PBIM OTHOCSITCST TIEIIEPHBIE MEBE/IH, MOKHO 0XapaKTePU30BaTh 0COOEHHO-
cru ux nutanust. COOTHOIIEHNE CTEPTHIX U HECTEPTHIX 3YOOB B OTJIOKEHUSX
KOCBEHHO YKa3bIBaeT Ha BO3PACTHON cOCTaB MOruOuIMx ocobeil. ITo B CBOKO
ouepesib MOKET ObITh CBSI3aHO C YPOBHEM CMEPTHOCTH B MOMYJISAIMSIX WJIH
¢ TapOHOMUIECKUMH OCOOECHHOCTSIMU MECTOHAXOK/ICHUS.

MATEPVAJIBI 1 METOJIBI
B namreit pabore ObLIM UCCIE0BAHBI BEPXHIE 1 HUZKHUE PE3Lbl MIEIIeP-
HBIX MejiBe/ieid. Pe3Iibl BEIoMHSI0T (hyHKITNIO, CBI3aHHYIO € 3aXBaTOM U OT-
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phiBaHreM o0beKkTa muTanus (11 MeiBeeil B GOJBIINHCTBE CIyYaeB 9To
pacTuTesbHbIC KOpMa). BepxHue u HUKHUE PE3IIHl TPOPE3AI0TCS TTEPBHIMU
(Veitschegger et al., 2019) u 10sTOMY MOTYT CTHPaThCA OBICTPEE OCTAIIb-
HBIX TIOCTOSHHBIX 3y60B. Ilepsbiil 1 BTOpOit BepxHue (11-2) pesiibl, Tak ke
KaK U MepBbIii U BTOpoit HuzkHue (i1, 12) pesipl mpope3aroTcs MOYTH CUH-
xponno (Dittrich, 1960) u crupatorcst B ogrom peskume (CMUPHOB U JIP.,
1990).

OOGBEKTOM HAIIEr0 MCCJAEOBAHUS CTAJIW MEPBBIA U BTOPOH BEpXHIE
(I1-2) u nuxnue (i1, 12) pesupr. Pesibr 11 u [2 umeior ogunakoByio Mopgo-
JIOTHIO, TI09TOMY ObLIM OGBEAMHEHbI TIPH aHaJIM3e, Tak KaK TOYHO YCTaHO-
BUTH HOMED Pe3I[a He MPEICTABISAETCS BO3MOKHBIM.

Bouio usyueno 304 pesna us nemepbl ITobemst, 236 pe3ioB U3 elie-
pbl UrnatbeBckas, 90 pesnoB n3 memniepbl TaitH, 99 pe3ioB m3 memieps
Amra 1, 91 pesert us neniepbt 3anoBenasi, 474 pesiia us rmetepbl MimaHaii.
CymMapHo 1poanaansupoBato O0bL10 1294 pesia, XpaHsiuecss B My3see
NOPuX YpO PAH (r. Exatepunbypr). IIposeaero Mopdosornyeckoe
oTMcaHne KOPOHOK pe3iioB. Ha ocHOBe YpOBHS cTUpaHUs TJIABHBIX U BTO-
POCTENEHHBIX 9JIEMEHTOB KOPOHKU OBLIO BBIAEIEHO 8 YPOBHEN CTHPAHIMI
JU1sT BepxHUX pe3toB (puc. 1), 9 ypoBHe#l cTupaHus /Uil TIEPBOTO HUK-
Hero pesta (puc. 2) u 8 ypoBHE CTUPAHUS /IJIT BTOPOTO HIZKHETO pe3lia

(puc. 3).

Puc. 1. Cxema yposueii cmupanus nepgozo u 6mopozo eepxnux pe3uos (11-2).

[Ipn MexarmdecKoi TPyNIUPOBKE TOTYyUYEeHHBIX JAHHBIX YPOBHU CTHPa-
HST 00BETUHSIIUCE B KJIACCHI, KOTOPBIE COOTBETCTBOBAN OOIIEMY XapaKTe-
py crupanus (tabauna). 3yOsl ¢ HeCTEPTOI KOPOHKON W MMEIOTIHE CJIEIbI
nputrpanus (1, 2, 3 ypOBHI) OTHECEHBI B KJIaCC «HECTEPTHIE 3yObI». 3yObI
CO CpPelHUM YPOBHEM CTHPAHMUs, KOT/Ia 3aMEeTHO CTEPTHI OCHOBHBIE U BTO-
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pOCTETeHHbIE HIEMEHTBI O0BEIMHSAINCH B KJIACC «CTEPTHIE 3yOBI». 3yObI
C CHJTBHO CTEPTON KOPOHKOM, KOT/Ia TPUCYTCTBOBAJIA JIUIITD TIOJIOCKA HMATTH
MJIN KOPOHKa CTHUpaJsaCb IMOJHOCTbIO OTHECEHDI B KJIACC «CUJIbHO CTéprIG
3y0bI».

Puc. 2. Cxema yposueii cmupanus nepsozo nudcrezo pesua (if).

Puc. 3. Cxema yposueii cmupanus 6mopozo nuicrezo pesya (i2).

Ha ocnose sinreparyphbix ganubix (Koby, 1952; Kurten, 1958; Dittrich,
1960; Debeljak, 1996; Stiner, 1996) Obina MpoBeneHa TPYINUPOBKA YPOB-
Hell CTEPTOCTU B COOTBETCTBUU C MHIUBU/IYAJIbHBIM BO3PACTOM JKUBOTHO-
ro (tabu. 1). B rpynmy oxtosetHux (1+) MeaBeeil Mbl OTHEC I 3y0Obl ¢ He
cchopmupoBanubiM kKopHeM (1 ypoBens). B rpymnmy momxyBapocibix (2-3+)
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MeiBe/Iel MbI OTHECTH 3yObl co chOPMUPOBAHHBIM KOPHEM U HECTEPTOMN KO-
poukoii (2, 3 ypoan). OfiHOIETHIE U TIOJYB3POCbIE BO3PACTHDIE TPYTITIHI
00BeUHAIOT MOJIOABIX 0co0eil. B rpymmy B3pocibix (4+...) Measeneil Mbl
OTHECJTH 3yOBI CO CPETHUM ¥ CHUIBHBIM YPOBHEM CTEPTOCTU KOPOHKM (4—7
ypoBHu 17151 [1-2 1 i2; 4—8 ypoBHU 1714 i2). B rpymnimy cTapbix MenBeieis Mbl
orHecIn 3yObl ¢ 04eHb CUIBHO CTEPTHIMU KOPOHKaMU (8 ypoBeHb st 11—2
ni2; 9 ypoBens 151 12).

Tab/mia. Boigenenue KaaccoB CTUpaHus Pe3IOB U BO3PACTHLIX IPYIII
TelepHbIX MeIBe/iei

VpoBeHs | Kiacc ctupanus BospacThas rpymnmna

crupanuai  [1-2wui2 | il M-2uni2 | il

1 OJ[HOJIETHIIE

2 HeCTEPThIE 3yObI
-------------------- MIOJTyB3POCJIBIE

3
_________ 4

5] créproie 3y0bI | .,
-------------------- cTépThIe 3yOBI | B3POCJIbIE

6 B3POCJIbIE
_________ 7} cumbHO cTép- |

8 ThIE 3y0OBI . crapbie

CUJIBHO CTED- i--
9 i — i ThIE 3y6nI i - i crapble

PE3YJIBTATEI M1 OBCY)KIJEHVE

B mnemepe TailH 3HAYNTENHHO JIOMHHUPYET KJACC HECTEPThIEC 3YyObI
(85%, p = 5.00, tae p — ommbka goau). [TouyTn HE OTMEUEHO PAHUILHI
B CTUPAHUU MEK1Y BEPXHUMU U HIGKHUMU pe3iiamMu. COOTHOIIEHYE YPOBH:
CTEPTOCTH C BO3PACTHBIMHU TPYIITIAMHU TTOKA3aJ0, 9To B merepe Taitn rubim
B OCHOBHOM OJIHOJIETHHE KUBOTHBIE (10 75%, p = 6.00).

B memepe MrnarbeBckast peobaafialoninM KIacCOM CTEPTOCTH SIBJIS-
forcst Hectepthie 3yOnl (10 79%, p = 5.33). OrMeueHa HebOIbINAS pasHUIIA
B CTUPAHUU MEXKIY TIEPBBIM U BTOPBIM HIDKHUMH pe3iiamu. Yaie cuibHO
crepThie KOPOHKU BeTpeuenst y il (17.65%, p = 5.81), yem B BoIGOPKE 12
(1.69%, p = 1.71). CooTHoIlleHNEe YPOBHSI CTEPTOCTU C BO3PACTHBIMU TPYII-
aM¥ MOKa3aJ1o, uTo B memepe VruarbeBekast rubiv B OCHOBHOM OJTHOJIET-
Huie KuBOTHBIE (K00 50%, p = 4.29), oiHaKO CYOIOMUHAHTHON PYIITON
SIBJISLTTACH B3pOcJIbie xUBOTHBIE (110 40%, p = 6.50). Panee yske 6buin u3y-
YeHbl 0COOEHHOCTH CTUPAHUST PE3IOB TEMEPHBIX MejiBeiel u3 neteps -
HatbeBckas (CmuproB u 1p., 1990). B 1nesiom nosryuennblie janHbie COBIA-
MAIoT ¢ OMyGIMKOBAHHBIMU PaHee.
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Bouio ycranossieno, uto B nemiepe Ama 1 JOMUHUPYIONUM KJIACCOM
CTUpaHU ABJASIOTCS cTépThie 3yObl (10 63%, p = 9.29), Ho nokazana 6OJIb-
rast PasHuIla MEKIY YPOBHSIMHU CTHPAHUsI BEPXHUX U HIDKHUX PE3IOB —
cpeau BepxHux pesios 11-12 cubHo créprhix 3y60B 30%, p = 6.23, a cpean
HIDKHUX PE3TOB JOCTATOYHO MHOTO 3K3EMILJISIPOB C HECTEPTON KOPOHKOM
(33—-41%, p = 11.94). CooTHollleHIIe YPOBHSI CTEPTOCTH C BO3PACTHBIMU
IpyIIaMy [OKa3bIBaeT OJHO3HAUYHOE MpeobajaHne B3POCIIbIX KIUBOTHBIX
B Tadorenose mecronaxoxaenuss Ama 1 (mo 74%, p = 5.87). Panee yxe
ObLIN M3YYEHBI OCOOGEHHOCTH CTUPAHMS PE3LOB IELIePHbIX MeABenell us
nentepsl Ama 1 (CmupnoB u ap., 1990), nosrydyenHble 1aHHbBIE COBIAZAIOT
¢ omyGJIMKOBaHHBIMU PaHEe.

Ycranosieno, uto B nemepe [Tobeabr mpeobiasaionmumM KJaccoM CTep-
TOCTH ABJISIETCS KJIace HectepThie 3y0nl (10 59%, p = 6.30). OTMeueHa He-
GoJIbIlasl pa3HUIA B CTUPAHUKM MEXKAY BEPXHUMU U HUKHUMU PE3IAMU.
Cpenu BepxXHUX Pe3LoB 3yObl ¢ HECTEPTHIMU KOPOHKAMHU BCTPEYAJIICh
pexke (42%, p = 4.01). CooTHOIIIEHUE YPOBHS CTEPTOCTU C BO3PACTHBIMU
IpyIIaMu TOKa3aio, 4To B netiepe [1o6eab B3pocibie U MOJIo/Ibie (OTHO-
JIETHUE U [OJIYB3POC/IbIE) JKUBOTHbIE THOIN IPUMEPHO B PABHOM COOTHO-
HIEHWH.

B nemmiepe 3amoBenHas BBISBICHO JOCTATOUHO PAaBHOMEPHOE pactpejie-
JIEHKE KJIACCOB CTepTOCTH pe3iioB. TosbKo BbIGOpKa i1 Bbigestercs mpeos-
JaganneM kiacca creprbie 3yonl (69%, p = 12.80). CooTHoleHHE YPOBHSI
CTEPTOCTHU C BO3PACTHBIMU TPYITIAME MTOKA3aJI0, YTO B TIeTepe 3armoBeiHast
rubJyid B OCHOBHOM B3pocJible ;kuBoTHBIE (0K0J10 70%, p = 9.28).

YeraHoBieHo, uTo B nenepe MiMaHail peo6iaalonmM KJIaccoM cTep-
TOCTH ABJIsIETCS Kjaace creprbie 3yObl (10 63%, p = 4.34). CoorHolenue
YPOBHSI CTEPTOCTA € BO3PACTHBIMK TPYIIIIAMK TOKA3aJ0, YTO B Teniepe
Mmanaii ru6au B OCHOBHOM B3POCJIble KUBOTHbIE (0K0J10 63%, p = 3.80).

BBIBO/IbI

1. bburo BwiesieHo 8 ypoBHell cTupaHus U 3 Kjacca CTEPTOCTU PE3IOB
IEeHIepHbIX MejBenel 13 6 MO3IHeIIeCTOIEHOBBIX MECTOHAXOKIEHUIA
Ypaua.

2. Ycranosieno, uto B neniepax Taiin, Mraarbesckas u IToGeabl 10MUHN-
PYIOLIMM KJIACCOM CTHPAHUSI IBJISIFOTCS HecTEPThIe 3yObl. B memmepe Anna
1, 3anosennas u MimaHalt JOMUHUPYIONINM KJIACCOM CTUPAHUS SIBJISIET-
sl KJ1ace CTépThie 3y0bl.

3. B nemepax Taitn u WUrnarbeBckast ruban B OCHOBHOM MOJIOZBIE 0COOH,
YTO COIJIACYIOTCS ¢ paHee olyOIMKOBaHHBIMU JaHHBIMIL B nerepax Aina
1, 3anosennas u Mmanaii rubim B 0CHOBHOM B3pociibie ocobu. B memepe
IToGebl COOTHOMIEHNE MOJIOABIX U B3POCJIBIX 0COOEH IIPUMEPHO PABHO.
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C.B. Bonvckas, [1.0. Tumparos

4. B memepax Taiin, 3anosemnas, Mimanaii He oTMeueHa pPazHUIA MEXKILY

YPOBHSIMM CTUPAHUST BEPXHUX U HWKHUX PE3II0B, TOT/IA KaK B Teniepax
Wrnarbesckas, Ania 1 u IToGeapl 9Ta pasHUIA 3aMETHA.
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JluHamMuka najeoreMneparyp, peKOHCTPYHPOBAHHBIX
10 IAHHBIM MAJUHOJOTHYECKOTO aHaIN3a,
B roJiolieHe Ha Y paJie

A.T. TanmumoB

Boranuueckwuii cax YpO PAH, r. Exarepun6ypr

WucruryT sxosoruu pacrernii v skuBotHbix ¥ pO PAH, r. Ekarepunoypr

Ypanbckuii penepasbHbIil yHUBEPCUTET UM. TiepBoro [IpesunenTa
Poccuu B.H. Enbuuna, r. Ekarepunbypr

Kmoueswie crosa: C?’lOpOBO-?’lbIJle@GOZE AHajiu3, 20Jlouen, Kaumam,
naiuHojloeus

PexkoHCTPYKIMSA IUHAMHMKN PACTUTENBHOTO IIOKPOBA OTAENBHBIX pe-
THOHOB B TOJIOIEHE SIBJISIETCS aKTYaJbHON MPOOJIEMON IS CIIEIUATUCTOR
pasHbIX obJsiacTeil NCCaeOBAHNUST: AIE0IKOIOTOB, aseoreorpados, apxe-
0JIOTOB H JIp.

Onuum 13 WHGOPMATUBHBIX METOOB, MAIONIMX MPEACTABIeHUE 06
HCTOPUYECKOM Pa3BUTHUU PACTUTEJNBHBIX COOOIIECTB Ha OMpeaeJeHHON
TeppuTOpuH, aBJsieTcs criopoBo-mbLibileBoi ananmu3 (CITA) ocamounbix
nopoji. Ha ocnoBanum nosryuennoit mo CITA wndopmarum o takconomu-
YECKOM COCTaBE TPOIIIBIX PACTUTEIBHBIX COOOIIECTB U COOTHOTIEHUH WX
KOMIIOHEHTOB BO3MOJKHA DPEKOHCTPYKIUS KJIUMATHYECKUX IT1apaMeTPOB,
TaKMX KaK OCA/KH, CPETHETOIOBAsI TEMIIEPATYPA, TEMIIEPATYPA CAMOTO XO-
JIOJTHOTO M TETLJIOTO MecsIa 1 T.JI.

B 2020 r. Bbiiwia my6aMKanust, IpeacTaBisionas 6asy JaHHbIX IOBEPX-
HOCTHBIX TIbLIIBIIEBBIX clieKTpoB EBpasuu (Davis u ip., 2020). baza Bkioua-
et B cebs1 8134 MOBEPXHOCTHBIX CIIEKTPA, YYACTHE B CO3MAHNN GA3BI TPUHI-
MaJii y4eHbIe CO BCETO MUPA, B TOM YNCJIe COTPYAHUKYU BoTanndeckoro cana
¥YpO PAH (ITanosa H.K., Autununa T.T'), corpymaukn MOPuK (Jlan-
teBa E.I') u aBTop. Ha ocHoBe cxozcTBa MCKONAEMBIX M MTOBEPXHOCTHBIX
MIBLIBIIEBBIX CIIEKTPOB U3 6a3bl JAHHBIX BO3MOKHA PEKOHCTPYKIIUS KIMMa-
TUYECKUX MAPAMETPOB MPOIIJIOTO ¢ MPUMEHEHUEM MeTo/[a OUOKINMATHYE-
CKHX aHAJIOTOB, YTO TO3BOJISIET GoJiee AETANBHO MPEICTABUTH TIPUPOIHbBIE
YCJIOBHSI TTPOIILIBIX DTIOX.

Jannas paboTa MocBsIEHa PEKOHCTPYKIIUE CPEHETOMOBBIX TeMIIepa-
TYP U 0CaJIKOB Ha TeppuTopun ¥ pajna ua npotszkenun 11000 ser.
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A.T. Innumos

MATEPUAJIBI U METO/1bI

Jliist peKOHCTPYKIK ObLIN MCIIOJIb30BaHbl 2347 MMOBEPXHOCTHBIX CIIEK-
Tpa, pa3MenieHHbIX B OTKpbITOM foctyiie B EMPD 2.0. [l mosrydyenust co-
BPEMEHHBIX KJTUMATHUECKUX JIAHHBIX UCITOJb30BAJIN CIIEIUATU3UPOBAHHbBIE
MacCCHBBI /171 KauMaTtuueckux uccienosanniit BHUMTMUM-MII/I.

Pacrionioxenne MeTeoCTaHIINA, TaHHbIE KOTOPBIX UCIIOJIb30BAHbBI B Pa-
6ore, npuseeHsl Hike (puc. 1). PacnosiokeHue bLIbIEBbIX TOBEPXHOCT-
HBIX CIIEKTPOB MPEICTaBIEHO HUXKE (PUC. 2).

Puc. 1. Kapma-cxema pacnoioxcenuss Memeocmanuuil, OaHHvle Komopvlx
UCNONL30BAHDL NPU PEKOHCMPYKUUU.

Puc. 2. Kapma-cxema pacnonoxcenus nogepxXHocmubly NolibUeulx Cnekmpos,
UCNONL30BAHHBIX NPU PEKOHCMPYKUUU.

[T PEKOHCTPYKITUU UCTIOJIB30BAJIH PE3YTIHTATHI CIIOPOBO-TIBLIBIIEBOTO
anann3a, Bermonnennoro H.K. Ilanosoii, T.I'. ArTununoii, B. dakoBckoit
u asTopoM Ha Gosiee yem 20 paspesax topdsanukos Cpenuero, CesepHo-
ro, [Ipunossiproro, Iloxsaproro Ypana, IOxuoro Amana u mpuseraorieit
teppuropun 3anazanoit Cubupu (Panova et al.,, 2003; Panova et al., 2003;
Jankovska et al., 2006; Panova et al., 2010; Aurunusa u ap., 2013; Anru-
nuHa u ap., 2014; Zaretskaya et al.,, 2014; Antununa, ITanosa, 2016; An-
tununa, I[Tanosa, 2014, 2016, 2017; Panova, Antipina, 2016; Panova et al.,
2016) (puc. 3).
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Jlist pacyéroB OBLIN B3SATHI JAHHBIE O TIBLIBIIE TOJBKO APEBECHBIX pac-
TeHnil. [ aHasmsa u pekoHcTpyKiuu ucrnosbsosanu 110 Polygon 2.4.4.

Puc. 3. Kapma-cxema pacnonoycenus: npoanaiusupoSantvlx paspesos
02151 nposedetUst PeKOHCMPYKUULL.
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A.T. lanumos

PE3YJIBTATDBI 1 OBCYX/IEHUNE
B pesysbrare paboThl MOJYYeHbl KIUMATOIPAMMBI, OTPasKaloLIKe JI1-
HAMUKY CPEJIHETO/IOBOI TEMIIEPATYPHI U CPEHETO KOJNYECTBA OCAIKOB 3a
TOJl B TEUEHUE TOJIOTIEHA JIJIST KaK/I0TO U3 pa3pe3oB. Huske nmpusesieH npu-
Mep O/IHOW M3 KauMatorpaMm (puc. 4) o3. ApaHTyp — NPUPOJIHBIN TapK
Kouaunckue 03épa, XMAO (60°54’ N, 63°35" E).
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BozpacT, ThIC. 16T Hazag

Puc. 4. Knumamozpamma meppumopuu 03. Aparnmyp. Cmoabup. — 200060e
KOJUYECMB0 0CA0K08; TUHUS — CPeOHe20008as. MEMNEPamypd.

Ha uccremyemoit TeppuTopun TeMIiepaTypbl MEHSJIHCh HA IPOTSIKEHUN
rOJIOTIeHA HEOUHAKOBO U, B 3aBUCHMOCTH OT JIOKAJIbHBIX YCJIOBUIA, PEKOH-
CTPYMPOBaHHBIE TTAPAMETPBI UMEU H0Jiee UM MEeHee BhIPaKEHHOE U3Me-
nenue. Peskoe noxosonanue cayuusuinecs 8200 sieT Hasaz U IPO0OJIKAB-
meecst ot 200 g0 400 seT, KoTopoe Brepsbie GbL10 3adukcuposano B 1960 .,
a mossKe OBLITO TTOATBEPKICHO MHOKECTBOM HUCCIIEOBAHIN HA TEPPUTOPIH
Esporst 1 Poccnn, BhistBIEHO Ha Beex paspesax. [nobanbHoe moxoaoganme
kinMaTa 8200 et Ha3aM, aHOMAIbHOE [IJIST B CPEHEM IOCTATOYHO TEILJIOTO
neproja CpeHero roJoeHa He MOTJIO He OTPA3UTCs U Ha PACTUTEIbHOCTU
Vpana u 3amnannoit COMpH, 4TO HOATBEPKAEHO KINMATOTPAMMaMHU, U3Y-
4YeHHbIX pa3pe3os. 3acyxa 4200 jeT Hazaj, CONpsKeHHAsT C TOXOJI0/[aHUeM,
KOTOPasi OMUCAHA /I MHOTHX DPETMOHOB MUPA, OTYETJINUBO BBIPAKEHA HA
Cpentiem, Cepeprom 1 [Tpunonsipaom Ypaiie, Torga Kak rjobajabHOe 1o-
xoJsioganue 8200 sieT Ha3a | BbIABJIEHO Ha BCEX pa3pesax.

[Toxxon, mpu KOTOPOM YUUTBHIBAIOT TOJIBKO IBLIBIY IPEBECHBIX PACTe-
HUI, TO3BOJISIET OTCIEANUTH II0OATbHBIE TPEH/IBI B CMEHE KIMMATHYECKUX
YCJIOBHH, HO TePsieT TOYHOCTh KJIMMATHYECKON PEKOHCTpyKIuu. B cBoio
odepelb BKJIIOUEHNE B aHAJIN3 BCEX ONPEIeJIEHHBIX TAKCOHOB, eJIaeT pe-
3YJIbTAThl YPE3MEPHO «3ANTYMJIEHHBIMU» COUYETAHUEM JIOKAJIBHBIX U PErH-
oHaIBHBIX hakTopoB. [Togbop Hanboee 3HAYMMBIX TAKCOHOB JIJIsT AHAJIH-
3a BO3MOMKEH TOJIBKO MPU MHAUBUAYATLHON paboTe ¢ KasKIbIM pa3pe3oMm
¢ y4€TOM 0COOEHHOCTEN PACTUTETBHOCTH ¥ JIOKAJIBHBIX YCJIOBHIL.
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SAKJ/JIIOYEHUE

B npezcrasienHoil pabore Ha OCHOBE OTKPbITON 6asbl ganHbix EMPD
2.0, BIiepBbIE MPOBEIEHBI KOJNYECTBEHHBIE PEKOHCTPYKIIMHM KIUMaTHye-
CKUX IIapaMeTPOB Ha OOHIMPHON TEPPUTOPUU Y paja ¢ UCIIOIb30BAHUEM
MeTo[a OMOKIMMATUYECKMX aHAJoroB. [l PEKOHCTPYKIUH IIPUPOI-
HO-KJIMMaTHYECKUX YCJIOBUH rosiomeHa Obuin oObenuHensl qanubie CITA
GOJIBIIOrO KOJIMYECTBA JaTUPOBAHHBIX FOJIOIEHOBLIX Pa3pe30B Ha OOLIMp-
HOIl TEPPUTOPHUN BOCTOYHOTO CKJIOHA Y Pajia, YTO MO3BOJIUIO IIPOCTEAUTH
JIMHAMUKY U3MEHEHU I KJTMMaTa 10 IMUPOTHOMY MPO(MUIIIO HA IPOTSIKEHUN
rOJIOIEHA U BBIABUTH HanOO0JIee TEILIbIe U XOJIO/HBIE EPUO/bL.
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Mopdo-sxonornyeckoe cpaBHeHNE 03EPHBIX U PEYHBIX
¢dopm cura-nbpkbsaHa Coregonus lavaretus pidschian
(Gmelin, 1788) 6acceitna p. baiimapaTtasxu

J1.C. Top6yHoB

VuctutyT sxonorun pactennii u xxuBotHbiX YpO PAH, r. ExaTepunOypr

Knouesvie crosa. memn pocma, pasmepro-603pacmuas. Cmpyxmypa,
numanue, o3epo Hadamo, ozepo Huncnee Csoatimo, IHAO

CUT-TIBIKBSAH — TTOJTUMOPMOHBIN U BBICOKOTIIACTUYHBIH TTO/IBHU/L CUTA, JIeT-
KO NIPUCTIOCABIUBAIOTIMICS K Pa3JIUYHBIM YCIOBUSIM cpefibl. VI3BeCTHO, 4TO
0co0U MBIKBSIHA B OJIHOM BOJIOEME MOTYT 3aHUMATh Pa3HbIE IKOJIOTUIECKUE
HUNIA ¥ TIPU 9TOM 3HAYUTEJIbHO PA3JTUYATHCS 110 MOBEJICHUIO U BHENTHEMY
Buny (Pemernukos, 1980). 13-3a Tpyanonocrynnoctu p. baiiaparasaxu eé
uxtrodayHa Ha HACTOSIIANA MOMEHT ABJIAETCS cIabousydeHnoii. B mabopa-
topun axojorun pei6 MOPuK YpO PAH ucciepoBanme uxruodayHbl 9T0-
ro Gacceiina Begercst ¢ 1998 r. IIpeapiaymumy NCcIe0BaHUSMY OKA3aHO,
YTO CUT-IIBIKbSIH BCTPEYEH B 03€Pax, B CPeJHEM U HIKHEM T€UeHUU PEKH.
O3épHblil CUr-IBIKBSIH U3 9TOro OacceiiHa MMEET CXOAHBIA TeMII pOCTa
¢ curom 13 p. 066 (Bormanos u ap. 2017). B p. Baiizapartasixe cur-npixkbsit
JIOCTUTAET TT0JI0BO3PEJIOCTH HA MIECTOM-CeIbMOM TOMY *KU3HU. TemIr pocta
03€PHOTO IMbIKbSIHA BBIIIIE, YeM Y PEUYHOTO TP CXOHOM BO3pacTe co3peBa-
nust. Hacrosmmas pabora 6biia ipeanpunsaTa s 6osee riayboKoro usyde-
HUS cura-IblKbsiHa Oacceiina p. Baiimaparasxu.

Ilenp paborbi: u3yunts MOPGhO-9KOTIOTHUECKUE OCOOEHHOCTH CH-
ra-TbLKbsiHa M3 BOJAOEMOB M BOIOTOKOB Oacceiina p. Baiimaparasixa ¢ pas-
HBIM YPOBHEM ITpOoTOYHOCTHU. 3aAaun: 1) npoanajinaupoBaTh pa3MepHO-BO3-
PACTHYIO CTPYKTYPY CHUTa-IIbIKbsIHA U3 BBIOOPOK, COOPAHHBIX B BOJOEMAX
C Pa3HOM MPOTOYHOCTHIO (BOJOTOKHU U BOJIOEMBI); 2) OLIEHUTD BO3MOKHOCTH
BOCIIPOM3BO/ICTBA CUTA-TIBIKBSIHA B 03€¢pax; 3) Ha OCHOBE TTOJIYYCHHDBIX JIaH-
HBIX C/IeJIATh BBIBOJL O MPUHAJICKHOCTH PACCMATPUBAEMBIX TPYIITUPOBOK
K OJTHOI U3 9KOJOTUYECKUX (DOPM.

MATEPUAJIBI 1 METO/IbI
[Toneswie uccinenoBanus nposepenst B 2014, 2017 u 2019-2020 rr. Ha
p. Baiizapartagxa marepuan cobpan ¢ 28 mo 30 asrycra 2017 r. u ¢ 30 1o 31
mionst 2019 r. — 88 ax3. Ha 03. Hamato — ¢ 12 o 14 asrycra 2020 r. — 30 ak3.,
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Ha 03. H. Camaiito — ¢ 16 mo 18 aBrycra 2020 r. — 12 ax3. [lyg 0Ba ncnosib-
30BaJIN CE€TU ¢ pasMepoM stuen oT 18 mo 60 mM. AHanus poBeieH Ha CBe-
sKeM Marepuaie 1o obuienpunsaTeiM MetoankaM (Ilpasaus, 1966). Bospact
onpezessian 1o venrye (Muna, 1976).

3HAUYeHUsT NH/IEKCOB CPEIHUX €KEeTO/[HbIX MPUPOCTOB JIJIMHBI I MACCHI
Tesia (111 TOro, YTOOBI YIUTH OT PA3HOBO3PACTHBIX M Pa3HOPa3MEPHBIX MOKa-
3aresieil) BBIYMC/IAIN KaK OTHOIIEHHE TPOMbICIOBOI IUIMHBI — [ — B CAaHTH-
MeTpax M Macchl Tejia 6e3 BHYTPEHHOCTEH — ¢ — B rpaMMax K BO3pacTy pbib,
BBIPA)KEHHOMY B MOJTHBIX Tojax skn3uu (Konopukos u ap., 2017). Onuca-
TeJIbHasl CTaTUCTHKA BbINoJHeHa B mporpamme MS Excel, pacuerst Henapa-
Metpuueckoro U-kpurtepus ManHa-YuTHI — B mporpamme Statistica.

Pexa baiinaparasixa — BTopas 1o BesimunHe peka baiijapaiikoit TyHIpbI.
Eé nnuna cocrasiger 123 kM, mnomann 6acceitna — 3 180 km?. Peka Geper
Hayasio B ropax Ilossiproro Ypasa Ha BbicoTe 0K0JI0 560 M Hajl ypOBHEM
mops (JIésun, 1995). Ozépa Hsmato nu Husknee CsiaiiTo naxomsrest B [pu-
ypanbckoM paitone ITHAO Ha npaBoGepeskbe p. Baiinaparasxu.

PE3YJIBTATDBI 1 OCYX/IEHUNE
PasmepHo-BecoBble MokazaTean 0co0eil CUra-IblKbsHA, BbIJIOBIECHHO-
ro B p. batimaparasxe n ozépax H. Csamaitto u Hsanato, mpeacrasieHsl Ha
pucyHke. IIpu oMHAKOBOM BO3pacTe PhIObI M3 UCC/IEIOBAHHBIX BOLOEMOB
PasJIMYHBI 110 JIJIMHE U Macce Tejia. MUHUMaJIbHbIe 3HAU€HUsT OTMEUEHbI J1J1sT
cura us 03. H. Caaiito, MakcumaibHbie — B 03. Hsmaro.

(A) (B)

1400
as
1200

1000

800
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MaccaTenaQ, r

-o—HsgaTto
600 -o-Baiigaparasxa

o .
a0 H. Csanaiito

°
o

4+ 5+ 6+ 7+ 8+ 9+ 4+ 5+ 6 7+ 8 o
Bospacr, net Bospacr, net

Puc. Cpednue snauenust dnunvt (A) u maccot (5) mena cuza-nviicvsna.

CpeziHue exerojinble MPUPOCTBI IIPOMBICTIOBOH JITTUHBI Tesla HE UMEIOT
CTATUCTUYECKU 3HAYMMBIX PA3JIMUYK [0 pacCMaTpUBaeMbIM BIGOpKaM (Ta-
Gumita). TeMIl cpeiHiX esKero[HbIX IPUPOCTOB, OIEHEHHBIH 10 Macce Teja
6e3 BHYTPEHHOCTEH, UMEET CTATUCTHYECKH 3HAUMMOE YBEJUYEeHHE 10 BEK-
topy H. Cappiito—bBaiinapatagxa—Hsazgato. TemMn pocra peld 3aBUCUT OT
KOPMOBBIX ycsioBuit. O3. Hsa1ato 0THOCUTCST K BBICOKOKOPMHBIM BOJIOEMaM
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11t 6eHTOCOSANHBIX PbIO, 03. Huskree CsapiiTo COOTBETCTBYET MaTOKOPM-
HBIM BojoéMam osurorpoduoro tuna (OieHKa priGONPOLYKTUBHOCTH. .,
2020).

B 03. HsamaTto cur-mpikbssH MMeeT BBICOKOE TeJio, B p. balimapartasxa
u B 03. H.Canaiito — tesio 6omee nporonucroe. ITponopuun rena puid us os.
HsinaTo cBoticTBeHHBI 03¢pHBIM (hopMaM cuTa-TbLKbsiHA. Ho Tak Kak B Xo/e
HOJIEBBIX U3bICKaHMiT ObLIN OGHAPYKEHBI CErOJIETKU B 060X 03Epax, MOK-
HO YTBEPKIATh, uTO B 03epe H. Cs/191iTo TakKe CyIecTBYeT CaMOBOCIIPOM3-
BOJISATIASICS TPYTITIMPOBKA 03EPHON (hOPMBI CUTA.

Ta6m/1ua. PeSyJII)TaTbI CPaBHUTEJbHOTO aHa/I3a TEMIIOB POCTa CUTA-IIBIKbAHA

I/Bo3pacr q/Bo3pact

Bopoém Yposenb 3Ha- |

. YpoBens 3Ha-
U-xputepuii
yumocTH (p)

U-xpurepuii anmocTH (p)

baiinapara-H.

= 477 0.588 189 <0.0001
Csampiito
baitnapara-Ha- 1196 0.443 15 <0.0001
JIaTo
HHI[aT?-H. 178 0.956 0 <0.0001
Cs1191TO
BbIBO/IbI

B nccaenoBaHHbIX BOJIOEMAX BBISIBJIEHB! Pa3inyns B TPYTIITUPOBKAX CH-
ra-mbDKbSIHA 10 TIOKA3ATEN0 «Macca Tejia e3 BHYTPEHHOCTEN», UTO OIpe-
JiesigeTcss KOPMOBBIMY yCI0BUSAMU. CeroJieTKU CUTa-MbIKbsHA TPUCYTCTBO-
BaJii B 060UX 03Epax, UTO CBUIETEIBCTBYET O €r0 BOCIIPOU3BOICTBE B ATHX
Bozloémax. IlosryuyeHHble JaHHBIE MO3BOJSIOT CAEJATh BBIBON, YTO B O3.
H. Capmaiito n 03. Hagaro npucytcTByeT 03épHas hopMa cura-TbIKbIHA, a
B p. Baiinaparasixa — peunas nonynpoxoanas popma. BoisiBiiertbie ocoben-
HOCTH TOKa3bIBAIOT, 4TO 03EépHas (opma siBiistetcst OoJiee BapuabeIbHOI,
YeM pevyHasi.

BJIATO/IAPHOCTU
AsTop Bbipazkaer Giaarogaproctb A.P. Konopukosy u A.M. TopOyHoBoii
3a TIOMOIIIb B cOOpe Marepuaa.
PaboTa BbIMIOJIHEHA B PaMKaX TOCYAapCTBEHHOTO 3amanust MHceTUTyTa
akosioruu pacrenuii u xKuBoTHBIX YPO PAH AAAA-A19-119031890085-3
W YaCTUYHO TIOJI/IepsKaHa JiemapTaMeHToM BHenmHnX cBsa3eit AHAO.

CIIMCOK JIUTEPATYPDbI
bozoanos B.JI., Menvuuuenxo H.II., Kuocesamos A.A. Bozdanosa E.H.
CrpykTypa Hacemenus poid Oacceiima p. Baiimaparasxu // Bectnuk
ATTY. Cep.: Poibroe xo3stiicto. 2017. Ne 2. C. 33—44.
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KopmoBbIe 3anachl TYHAPOBBIX COO0IIECTB IOTYOCTPOBA
Aman B HIDKHeM TedeHun p. Epkyrasaxa

A.M. Top6yHoBa

VuctutyT sxonorun pactennii u xxuBotHbIX YpO PAH, r. ExaTepunOypr

Kniouesvie crosa: kopmosvie 3anacht, oservu nacmouud, 104cHvle mynopo,
HAman

[TomyocTpoB Amasn — neHTpaTbHBIN paiioH oseHeBocTBa B AAMaso-He-
HEI[KOM aBTOHOMHOM OKpyre. K osieHbMM macTOUIaM MOA30HBI OKHBIX
TyHIP SIMasia OTHOCSTCS BCe OCTYITHBIE K BBITIACY TEPPUTOPUH, TOKPHITHIE
PaCTUTENBbHOCTHIO. Y MEPEHHDIN BBIIAC, KOT/[A HA OJIHOTO OJIEHS TPUXOAUTCS
He MeHee 100 ra mactOuIl, He onaceH /i TYHAPOBBIX aKocucTeM. I1pu BbI-
COKOI YMCJICHHOCTH OJIEHEN BBITIAC CTAHOBUTCS PA3PYIIAIONIM (PaKTOPOM.
Camoe onacHoe Ipu Ype3MepPHOM BbIIIACE — MHOTOKPATHOE yBeludeHue
BO3/IEHICTBUST MEXaHNYEeCKUX HArpy30K Ha PAaCTUTEIBHOCTh IOCPEICTBOM
BBITAIITBIBAHUS, MPUBOJAIICE K Pa3pylIeHUIO MOYBEHHO-PACTUTETHHOTO
nokposa. Haunnast ¢ 1950 r., na Jmaje 4ncaeHHOCTh TOMAITHUX OJIeHeH
noctosgHHO pacter (Kommamukos, 2011). B 1990 r. Bemacanocs 177 ThIC.,
B 2016 r. — 255 thic. (Jlorunos u ap., 2017), B 2020 r. — 357 teic. (YupasJe-
Hue..., 2020) rosnos.

AkrtyanbHOCTh PabOTHI CBsi3aHA ¢ HEOOXOAMMOCTBIO MOHUTOPHHTA pe-
CYPCHOTO MOTEHI[MAJIA PACTUTENBLHOCTH I0KHBIX CYyOapKTUYECKUX TYH/P B yC-
JIOBUSIX CUJTBHOM TTACTOUIITHON HATPY3KU Ha 9KOCUCTEMBI MTOTYOCTPOBa SIMat.
Pesysbrarer uccienoBanuii pacrurebHoct Apkruku metogamu [ 1C-Tex-
HOJIOTUl chOPMHUPOBAIIH TIPeJICTaBIeHNE 00 €€ «I03eJIEHEHUIY — YBeJInYe-
HUU TIPOEKTUBHOTO TIOKPBITUSI OCOK M 3JIAKOB, «3aKyCTaPUBAHWUW» TYHJIPbI,
pocre 3HayeHuii Bereralmonnbix uHaekcos (Forbes et al., 2010; Besonosckas
u 1p., 2016). Takue BbIBOIBI ILJI0XO0 COIJIACYIOTCS ¢ HA3€MHBIMK HAOJIIOIeHIISI-
MU Ha UCCJIelyeMbIX HaMu Tepputoprsix Smaia. Ileab paboThl — O1eHUTH CO-
CTOSIHUE PACTUTETLHOCTH ¥ KOPMOBbIE 3aI1aChl OJIEHbUX MACTOUII] B IOKHBIX
cyb6apKTIYeCKnX TYHIPaxX SIMasia B OKPECTHOCTSIX cTarmoHapa « EpryTas.

MATEPUNAJIBI 1 METO/IbI
Ha repputopun paiiona mccieoBaHus TPOMBIIIIEHHbIE 0GBEKTHI OT-
CYTCTBYIOT, BbllIaC MUHUMaJIbHBII. B HacTod1iee Bpems uepes paiion ojieHu
TPOXOAT K 3UMHNM TacTOuIaM. PacTHTeIbHOCTh TIPUTOIHA [I7IsT BBITTAca
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B GeccHexHble mepuobl. COCTOsSTHIE PACTUTENBLHOTO TIOKPOBA PEIPe3eHTa-
TUBHO JIJIsI TIOJ30HBI I0KHbIX cybapkTuueckux TyHap (TopOyHosa, 2021).
N3yvenne pacturesbrocTu posenero B 2017-2019 rr. metogamu reo-
6oTanudeckoro onucanus. B 2017 r. Gblin uccae0Banbl IerpajgupoBaHHbIe
TyHzApbl, B 2018 1. — Masonapyentsie. B 2019 1. moBropHO 06ce0BaHbI
npobubie mwromagn 2017-2018 rr. Ilnomanp onucanus — 100 Mm% 3amac
HaJI3eMHON (hUTOMACCHI OIPE/IeJIEH METOZIOM YKOCOB, TIPE/IOJaratoliimM
cay4yailHbIi 0TGOP 06Pa3IoB HA YUETHBIX IJIOIAAKaX 25X25 ¢M B 3-KpaTHOI
noBTOpHOCTU. KOpMOBBIE 3amachl ompesieieHbl B KaMepPaTbHbIX YCIOBUSX.
[Tpu pasbope yKocoB Bblae/eHbl (DPaKInu, TToefaeMbie oJeHsIMU (JTnInaii-
HUKH, OCOKH, 3JIaKH, Pa3HOTPABbE, JIUCThS ¥ MOOErH KyCTAPHUKOB, M KOP-
MOBBIE BU/IbI KyCTAPHUYKOB). Bcero 3a TpH MoJieBbIX ce30Ha BBITTOJTHEHO 79
reo6oTaHMYECKUX ONMcaHuii u cobpano 180 ykocos.

PE3YJIbTATbBI 1 OBCYK/IEHUE

Ha mMaoHapy1eHHBIX TIONIA/SX, IO CPABHEHUIO C IETPAIPOBAHHBIMH,
ObLIIO BBIIIIE BUIOBOE HOTATCTBO COCYAUCTBIX pacTeHnit (Tabir. 1).

[TpoeKTUBHOE MOKPBITHE JUMATHIKOB OBITO HIDKE, YeM Ha JIeTPajinpo-
BaHHBIX TLIOMA/AX. DTO, BEPOSITHO, CBSA3AHO C TEM, YTO BBIOUTHIE YIACTKU
B TIPOTILIOM OBLITU JINITAWNHUKOBBIMU TYHPAMU; B HACTOSIIIIEE BPEMSI ITO,
B OCHOBHOM, KYCTaDHUYKOBBIE TYHAPHL. OJIeHNiT TOMET IPUCYTCTBOBAJ Ha
15 u3 24 MajoHapyIIEHHbBIX MJIONIA/AEN, & HA AerPaMPOBAHHBIX yIaCTKAX
MOMET TTPUCYTCTBOBAJ Ha BCEX TIPOOHBIX TLIOTIASX.

Tabauna 1. [IpusHaKU COCTOSIHUS PACTUTENLHBIX COOOLIECTB JIeTPaUPOBAHHBIX
U MQJIOHAPYLIEHHBIX YYaCTKOB, 00C/IEJOBAHHbIX, COOTBETCTBEHHO, B 2017 1 2018 rr.

HerpaaupoBan- MaJjoHapyuieH-

PesyibTat
Ipusnaku HbIE YYACTKH, Hbl€e YYaCTKH, ChABHEHMI
2017 r. (n=15) 2018 r. (n=24) P
Yucno nomazeii ¢ momé- 15,0 15/9 = 5.35; P = 0.02
TOM / 6e3 IoMéTa oJIeHel
[TpuU3HAKK COCTOSIHUS PACTUTEILHBIX COOOIIECTB
Obuee HpOGKTI;IBHOG 7946 98+4 F=0.68 P=041
HOKpbITHE, %
HpoeKTI/IBPOE HOK[;HTI/IE 3349 549 F=17.70; P<0.01
JINIAHUKOB, %

YucJio BUIIOB cOCy - 1541 2149 F=4.78P=0.04

cThiX pactenuit Ha 100 m?

ITpumeuaHnme. 31ech 1 B TabI. 2 IPMBeIeHbI CPEJIHIE 3HAUSHMsA + OINOKA CPefIHero;
X* — KpUTepuit Xu-KBafipar ¢ nonpaskoii Veiitca, P — ypoBeHb 3HaunMocTH, F — xpure-
puit Gumepa.
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CooTHoIlIeH e YKc/Ia IIomaiei ¢ moMéroM 1 Ge3 IIoMETa 3HAYMMO Pas-
JIMYAJIOCH 110 KPUTEPUIO y%, MOATBEPIKAAst, YTO MbI, IPU BHIOOPE MPOOHBIX
MJIONIAJIel, TPABUJILHO BBIIEJWJIA JIerpaJupoBaHubie (T.e. WHTEHCUBHO
MoCeIaeMble OJIEHSIMU) W MeHee JIerpaJlipOBaHHble, MaJIOHAPYIIEHHBIE,
y4yacTKu (X0Ts ObI 4aCTh U3 KOTOPbIX, BEPOSATHO, HE TOCEIATIACh OJIEHSIMHM).

ITpu nosroproMm obcienosanuu B 2019 r. Ha JerpagupoBaHHbBIX y4acT-
KaX: CHU3WJIOCh ITOKPBITHE JIMITAHHUKOB U YBEJNYUIIOCH YHCJIO BUJIOB CO-
CYIMCTBIX PACTEHUI; TOMET oJieHel mpucyTcTBOBAM Ha 14 u3 16 nommaneii.
Ha manoHapymentbix yuactkax B 2019 r.: obuiee IpOeKTUBHOE MTOKPBITIE
CHUBWJIOCH; TTOKPBITUE MXOB W JIMIIAWHUKOB W YKCJIO COCYJMCTBIX BUIIOB
YBEJMUYUINCH; TOMET oJieHeil npucyTcTBoBai Ha 16 us 24 mromaneit. O6-
1iee MPOEKTUBHOE MOKPHITHE HE PA3IMUYAIOCh HU B 3aBUCUMOCTH OT Hapy-
IIEHHOCTH YY4aCTKOB, HU B pasHble To/bl (Tabr. 2).

Tabauna 2. [IpusHaKu COCTOSIHUS PACTUTENIbHBIX COOOLIECTB JIerPaUPOBAHHBIX
U MaJIOHAPYHIEHHBIX YYaCTKOB € YUETOM MEKI0/I0BOI U3MEHUUBOCTU

Herpamu- | Manona- DakTopbl ”3BMEHYNBOCTH
pOBaHHbIE | PYyLIECHHbIE Tox*napy-
HPHSHaK“ leaCTKI/I y‘{aCTKI/I HapyIHeH- r(l'll IEeHHOCTh
(1’1=31) (11=48) HOCTb (df=1) (df—1) (d=1)
O611ee TPOEKTUB-! 7544 : 8543 i F=391 F=0.66 F=0.63
HOe MOKPBITHE, % - - P=0.05 P=0.42 P=0.43
nofpgigﬁﬁ;- 9345 819 F=13.09  F=445  F-1418
pmmog % - - P<0.01 P=0.04 P<0.01
IC{HCI;}IICOI‘:II;I(HO;CEZ: 71 931 F~11.34  F-383 F=0.22
Hf; . mgmam - - P<0.01 P=0.05  P-0.64

[Tpumevanue. MaxTop ros mpejcTaBieH Kak epeMenHast ¢ ABYMs IPaJIaliusiMu:
«2017-2018 rr.» (nepBoe obcaenosanue) u «2019 r.» (moproproe obcyeoBamme).

[IpoekTrBHOE TOKPBITHE JHUIMAHNHUKOB 3HAYUMO PA3INYaloch B 3aBU-
CHMOCTH OT CTENEHU HAPYIIEHHOCTH yYacTKOB. B 06a 1mepuo/a gerpaaupo-
BaHHDIE YUACTKU UMEJH OOJIbIIEe TIOKPBITUE JUITAWHUKOB, YeM MAJIOHAPY-
MIEHHbIE; HO B OTHOIIIEHUHN TOTO NMPU3HAKA BBIPAXKEHA TaKKe MEKIOJ0BAs
U3MEHUYMBOCTD. YKC/I0 BUAOB COCYMCTBIX PACTEHUI Ha IPOOHOM ILIOMIA 1
He 3aBUCEJIO OT TOfla OMKUCAHUN, OHO OBLIIO MEHBINE HA JETPAIUPOBAHHBIX
y4acTkax, u 60JIblle — Ha MAJIOHAPYIEHHbIX.

Kopmosbie 3amacer (puc. 1) Ha gerpagupoBaHHBIX TIOMAAAX 0T 2017 T.
k 2019 r. yBesmuniuch B 7Ba pada u coctaBuin 8.7 1/ra. Ha manonapy-
HIEHHBIX JIOTAAX KopMOBbIe 3amachl oT 2018 1. k 2019 1. ymenbimimnch
B 1.6 pa3 u cocrasuim 17.9 11/ra. 10, BEPOATHO, MOKET OBITH CBA3AHO C OCO-
GEHHOCTSIMU YCJIOBHIT BereTalinoHHbIX ce30HO0B. B 2018 T. mosteBbie paboTh
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cosranu ¢ nukoM 3HadeHnit NDVI, a B 2017 u 2019 rr. — He coBmaiau, 1 UK
PasBUTUSI PACTUTEIBHOCTHU OBLII IIO37KE.

JlerpannpoBaHHble y4acTKH o0 MasnoHapy LIeHHbIE y1acTKU
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KopMmoBble pecypehl pacTUTEbHBIX COOOIIECTB B IOKHBIX cybap-
KTUYECKUX TYHApax SIMajia uaydeHnbl 3HAYUTENbHO XYK€, 4eM B apKTHU-
YeCKMX W CEBEPHBIX CyOAPKTUUECKUX TYH/APAX. Y CPEJIHEHHBIE JaHHBIE
[0 KOPMOBBIM 3allacaM I0KHBIX CYOAPKTUYECKUX TYHIP TOJydeHbl
M.A. Marome/ioBoii ¢ KoJjgeraMud B OKPECTHOCTSX (haKkTOpUu XaJbiTa
B 90-e rr. (MaromeznoBa u ap., 2006). ABTOpbl yKasayiu, 4TO UX HCCJIe-
JIOBAHWS TTPOBOAUJINCH HA HEHAPYIIEHHBIX BBIIIACOM OJIEHell ydacTKax.
Meroauku cbopa 1mosieBoro marepuaia 6o ofguHakoBbiMu. ComocTas-
JIEHWE OIEHOK TOKA3aJi0, YTO KOPMOBbIE 3arachl HU Ha OJHOU MPOOHOI
mwiontagun B 2017-2019 rr. He mnpesblliann cpejHee 3HAYeHUe 3aMACOB
B 1990 r. (puc. 2).

SAKIIOYEHUNE

PacturesnbHble cOOOIIECTBA HOKHBIX CyOAPKTHYECKUX TYHIp SIMasa
B pa3Hoil cTelleH! HapylIeHbl BbIIIACOM JIOMAIIHUX ceBepHBbIX oJieHell. Ha
GOJIBITMHCTBE MPOOHBIX ILIONIAIEN TPUCYTCTBYIOT CJIE/IbI BBITIACA ¥ TIOMET
osieHeil. IIpn aTOM ¢ pOCTOM MHTEHCUBHOCTHU BO3/1€ICTBUSI CHUKAETCST BU-
1oBOe GOraTcTBO N O6UIIKE COCYANCTBIX pacTernil. KopMoBble 3amachl B 00-
cienoBaHHbIX coobiectBax 2017-2019 rr. BapbupoBau B Axanasone 4—29
1/ra. [IpociexmBaeTcs 3aKOHOMEPHOCTb YMEHBIIIEHUST KOPMOBBIX 3a11aCOB
[IPU YBEJUYEHUN TACTOUIITHON HATPY3KU.

BJIATOJAPHOCTU
Pabora BbINIOJIHEHA B paMKax rocyaapcrBerHnoro samanus MIPuK
NeAAAA-A19-119031890084-6 u mopnepxana: B 2018 . — KomriekcHoit
nporpammoii ¥YpO PAH (mpoext Ne 18-9-4-22); B 2019 r. — IIpaButein-
ctBoM AHAO u HII «Ilentp ocBoennsg ApKTUKU».
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CpaBHeHnue 3P eKTUBHOCTH OTIOBA METKUX MITEKOMNUTA-
IOLIVIX IBYMSI MOJIE/ISIMU JABUIOK C KPIOUKOM

A.B. Topmkonenosa

Ypanbckuit GpefepanbHblil yHUBEpCUTET UM. IiepBoro Ilpesunenrta Poccun
b.H. Enbiyna, 1. Exatepunoypr

Kuioueswie crosa: dasunka, Meakue MACKONUMAaiouue, 3eMiepoiKid,
MbLUCBUOHDLE 2PbL3YHDL

OTJI0B MEJIKMX MJIEKOMUTAIOMNX (MBITIIEBUIHBIX TPHI3YHOB U 3eMJIEPO-
€K) NIMPOKO TPUMEHSIOT B 300JI0TMYECKUX U KOJIOTMYECKUX UCCIIEI0OBAHU-
stx. K umcory Hanbostee pacipoCTPaHEHHBIX JIOBYIIIEK OTHOCSITCS JIABUJIKH,
M0J] KOTOPBIMU MBI [TO/Ipa3yMeBaeM JIeTAIbHOE CAMOJIOBHOE MEXaHUYECKOe
YCTPOUCTBO € MPY;KUHON, CMOHTUPOBAHHOE Ha ILJIOCKOI OCHOBE, yOUBatO-
liee 3Bepbka yjapom Mertayindeckoil pamku (Toskaués, 2019). /lannbie
OPY/IUST OTJIOBA TIO3BOJISIIOT OBICTPO MOJYIUTH HEOOXOAUMYIO BEIOOPKY 5KH-
BOTHBIX ¥/WJH OXBATUTH GOJIBIIIOE KOJUYECTBO TOUEK. VccaemoBaressiM
AOCTYIIHBI pa3Hble MOJAEJIN MaBUJIOK, pPa3/IMYHbIE IO KOHCTPYKIMH U HC-
MOJIb3YEMBIM MaTepUajiaM, Pe3yJIbTaTOM YETO MOXKET ObITh HEOJAMHAKOBAs
3(hHEeKTUBHOCTD YCTPOICTB, UTO 3aTPY/HSET COMOCTABIEHNE PE3YIbTATOB,
HOJIYYEHHBIX ¢ UX TTOMOTI[bI0. Ilesbio 1anHoil paboTh OBLITO CPaBHEHUE IBYX
MoauUKaIUi AaBUJIOK ¢ KPIOYKOM (Ha JIEPEBAHHON WJIM CTAJbHOM OCHO-
Be) 110 YJIOBUCTOCTU U CIIEKTPY YUUTBIBAEMbIX JKMBOTHBIX, Pa3HBIX 110 BUY,
BeCy UJIH TIOJY.

MATEPUAJI 1 METO/IbI

Uccnenosanue nposoausiu B asrycre 2019 r. B a. [Mluraeso Mlanun-
ckoro paitona CBepaJIOBCKOI 06/acTH Ha LIeCTH IO Kax. VIcImob3o-
BN JIABUJIKM C KPIOUYKOM HA JIEPEBSIHHOM U CTAJIBLHOW OCHOBE MPOU3BOJI-
crBa OO0 «Cpenypanasroctpoii», r. Bepesosckuii, CepaioBckast 061,
Poccus. Ha xakoit u3 mecTu IIomnan0K BeICTABISIIA OMHY JUHUIO U3 25
VIETHBIX CTAHIIUHN C TATUMETPOBBIMU UHTepBasaMmu. Ha kakmoil ctanimm
BBICTABJIAM TAPy JIOBYIIEK (ZiepeBIHHAs W CTajbHAas), OPUEHTUPOBAH-
HBIX B O/IHY CTOPOHY. YU€T IIPOBOAINJIM B TedeHue AByX cyTok. IIpu mpo-
BepKe JIOBYIIIeK (DUKCUPOBAIN TPU BO3MOKHBIX BapuaHTa ucxoa. [lepsbrit
— OTJIOB JKHBOTHOTO, B 9TOM CJIydyae 3BePbKa 3a0UPaJIH JIJIsT B3BEIIMBAHUS
n omnpenesieHust Buja. BTopoil BapnaHT — <«IIpoJioB», 110/ KOTOPBIM MBI T10-
HUMaeM CHUTYAI[M0, KOT/la IPUMaHKa Che/leHa WU JIOBYIIKA OOHapyKeHa
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B cpaboTaBllleM COCTOSHUM, HO 3BepEK He noiiMad. Tperuii Bapuant — ot-
CYTCTBUE 3BePbKa WJIM TIPOJIOBA. ECJIM BBISIBIEHbI TIPU3HAKA BMeIIaTe b-
CTBa HEIEJIEBBIX BUJIOB (JIOBYIIKU TEPEBEPHYTHI MJIU TIEPEMEINICHBI), MbI
He YYUTBIBAJIU PE3YJIbTaT JAaHHON Napbl [aBusiok. CTaTCTUYECKast OTleHKa
PasIMYnil 0 YJIOBUCTOCTH ABYX MOJEJeil JaBUJIOK ¢ yuyéroM U 6e3 yduéra
IPOJIOBOB GblJIa IIPOBEIEHA ¢ TOMOIIIBIO KpuTepus x> (10 CyMMapHOMY YHC-
JIy ocobeil, OTJIOBJIEHHBIX AABUJIKAMU KasKA0W MOAM(UKAINN) U KpUTe-
puist YUIKOKCOHA [l CBSI3aHHBIX BBIOGOPOK (IIPU CPaBHEHWHM ITOKasareeil
YUCJEHHOCTU Ha TIOIAKAX MO JAHHBIM, MOJTYYEHHBIM JIEPEBIHHBIMU WUJIN
CTAJIbHBIMU JIOBYIIKaMU ). /17151 CpaBHEHUST CIIEKTPOB YUUTHIBAEMbBIX JKHBOT-
HBIX UCTIOJIb30BAJIN JIOTHCTUYECKYTO perpeccuio. Vcrnoimbp3oBaiu mporpaMm-
ubiii naker STATISTICA 6.0, StatSoft Inc. 1151 Bcex pacu4éToB 3a UCKJIIO-

YeHWEeM WHEKCOB Pa3HOOGPasust, KOTOPblEe BBIYNCISAIN W CPABHUBAJIVCDH
B iporpamme PAST 4.03 (Hammer et al., 2001).

PE3YJIBTATBI 1 OBCYXK/IEHUE

Bcero B xome skcriepuMeHTa B JlepeBSHHBIE JaBUJIKK ronanochk 104,
a B cTaJibHbIe 95 0cobeil MeIKMX MJIEKOIUTAIMKX. B Xo/1e nccaenoBaHmst
ObLIM OTJIOBJIEHBI MEJIKHE MJIEKOIUTAIONINE CJAeAYIONUX BUIOB: Myodes
glareolus (Schreber, 1780), Myodes rutilus (Pallas, 1779), Sylvaemus uralensis
(Pallas, 1811), Sorex araneus (Linnaeus, 1758), Sorex isodon (Turov, 1924),
Sorex caecutiens (Laxmann, 1788), Microtus agrestis (Linnaeus, 1761),
Microtus arvalis (Pallas, 1778), Microtus oeconomus (Pallas, 1776). Cricox
U COOTHOIIIEHWE BUJIOB B OTJIOBAX JIABUJIKAMU JIBYX MOJIEJIEN OKa3aJIHCh,
B OCHOBHOM, CXOAHbIMU. Paznuune Gbiio HesHaumMbiM (y°= 2.2; p > 0.05;
df = 1). JlonoIHUTENIBHO MBI IPOBEPHIIN YIOBUCTOCTD IBYX MOAU(bUKAIIIL
JIABUJIKU B PSILY TJIOMIAI0K. Pa3imuust 1Mo mokasaTesisiM YUCJTIEHHOCTH OKa-
sasnch HeaHaunMbiMu (Z = 0.67; p = 0.50; n = 5). B derbipex ciaydasx u3
IIECTH JePEeBSIHHbIE JIOBYIIKU OTJIOBHJIN OOJIbIIE 3BEPHKOB, UM CTaJbHBIE.
Tospko Ha miomagke Ne3 cooTHOIIEH e ObLIO0 00PATHBIM C KPATHO pasHU-
el B MOJTh3y CTAJIBbHBIX AaBUJIOK. Ho MCKIIOUeHue 9TOl TOYKK He TIOBJIU-
SI7T0 Ha TIEPBOHAYAJILHBINA PE3YJIbTAT — PA3JINYMs OCTATNCHh HE3HAUMMbBIMU
(Z=1.83;p=0.07;n = 4). Ira nuromajKa crania eUHCTBEHHOW, HA KOTOPO
MbI OTMETHJIM BMEIIATEIbCTBO HelleIeBoro Buaa (BepositHo, Oenku). TIpu
yuéTe TPOJIOBOB MOKA3aTeh OTHOCUTEIHbHONW YUCJIEHHOCTU JTOCTUTAJ Ma-
TEeMaTHYECKOr0 MaKCUMyMa M OblI GJIM30K K HEMY Ha BCEX ILIOIIAAKAX,
a Pa3IMurs MEXK/Y JIOBYITKAMU OCTAJTMCh HE3HAYUMBIMU. VIHIeKCHI pa3Ho-
o6pasus u BbipoBHeHHOCTH [TIeHHOHA COCTAaBIISIIN VISt BBIOOPKH, [TOJIYYE€HH
oif ctanmpbHbIMHU AaBuKaMu: 1.32 m 0.68 COOTBETCTBEHHO; AEPEBIHHBIMMT:
1.44 1 0.69. Paznuuue uHaekcos Ob110 HesHaunMbiM (p = 0.23). AHaius iu-
HeUHBIX MOJIeJIeli BUIOBOIA, IOJIOBOI U BECOBON N30 PATEIbHOCTH CTaIbHbIX
U JIEPEBSTHHBIX JIOBYIIIEK TTOKA3aJI, YTO MEK/y HUIMHU HET PA3HUIIbI 10 9THM
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A.B. Iopuxonenosa
napameTpaM Jlake pu B3anMozeiictBun gaktopos. [lo pasmepy crambHbie
JIABUJIKW MEHBIIIE JIEPEBIHHBIX — MAKCUMAaJIbHbIE 3HAYEHUS JITUHBI, TTUPU-
HBI U BBICOTBI OCHOBAHUST CTAIBHBIX JIOBYIIEK: 120x58%1 MM; /IepeBSHHBIX:
140x65x12 mm). Bec crambabix gaBuirok (60.2+0.6 r) MeHbIIe, 4eM Y CyXux
U BJIQKHBIX JepeBAHHBIX (74.5%2.4 1 81.1+2.2 I COOTBETCTBEHHO).

SAKIIOYEHNE
HpOTeCTI/IpOBaHHHe MO/ZCJIN TaBUJIOK IIPOIEMOHCTPUPOBAJIN CXO/IHYIO
B(I)Q)EKTI/IBHOCTB n ABJIAIOTCA B3aMMO3aMEHACMbIMMU. ﬂaHHbIe, IoJIy4d€eH-
HbI€ UMU, MOTYT COITOCTaBJIATHCS HAIIPAMYTO. C Toukn 3peHnA 9ProHOMUKH
1 Ha/IC’)KHOCTH, JaBUJIKN Ha CTaTbHOM OCHOBE UMEIOT npenMyuiecTBa.

BJIATOJAPHOCTU
WccnenoBanue BBITTOJIHEHO B paMKax rocy/lapCTBEHHOTO 3aiaHust MH-
CTUTYTA 9KOJOIMU pacTeHuil u skuBoTHbIX YpO PAH. Pabora yactuuHo
noaepskana rpantom POMU 20-04-00164.

CIIMCOK JIMTEPATYPbLI
Tonxaués O.B. DTUMOJIOTHS HEKOTOPBIX HA3BAHUI JIOBYTIEK, ITPUMEHSIEMbIX
B MCCJIEIOBAaHUSX MEJTKUX MJlekonuTaomux // Bectauk Tomckoro ro-
cynapcTBeHHOTO yHUBepcuTeTa. buosorug. 2019. Ne 48. C. 73-96.
Hammer O., Harper D.A.T., Ryan P.D. PAST: Paleontological Statistics
Software Package for Education and Data Analysis // Palaeontologia
Electronica. 2001. Vol. 4. Ne 1. P. 1-9.
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IlecenHass aKTUBHOCTDh HEKOTOPBIX NpeACcTaBUTENEH MTHUI]
J1€COCTENHOI 30HbI

C.B. Ipaués

Ypanbckuit GpefepanbHblil yHUBEpCUTET UM. IlepBoro Ilpesunenrta Poccun
b.H. Enbiyna, 1. Exatepunoypr

Kniouesvie crosa: necennas axmusnocms nmu, UHMeHCUSHOCYb NeHUs
nmuy,

Hexp nccreoBanus — U3YYUTh CYTOUHYIO AMHAMUKY aKTUBHOCTH Tie-
HUSI MOJEJIbHBIX BUIOB BOPOObEOOPA3HbIX U OIIEHUTH BIMSAHUE Ha Heé 10-
TOZHBIX (PaKTOPOB.

3angauu:

1. VBy4uTb nieCEHHYI0 aKTUBHOCTbD TITHII;

BbIssBUTH CYyTOYHYIO IMHAMUKY aKTUBHOCTU TIEHUS JIJIST KAXKI0TO BU/IA;
3. IlpoananmusaupoBaTh 3aBUCUMOCTU TUHAMUKH TIECEHHOW aKTUBHOCTU OT

BPEMEHHU CYTOK M HEKOTOPBIX KINMAaTHIECKUX (haKTOPOB.

W3BecTHO, UTO TITHIIBI TIOIOT B YTPEHHNE YaCchl HHTEHCUBHEE, YeM Beve-
POM, HO He U3BECTHO KOJMYECTBEHHBIX HaOMoMeHuii mo stoii Teme. IloaTto-
MY MbI PELIMJIN U3YYHUTD STOT BOIIPOC U IIPOBECTH KOJUYECTBEHHbIE HAGJII0-
JIEHUS 32 CYTOYHON TUHAMUKON TIeCeHHON aKTUBHOCTH TITHII.

OOBEKTHl UCCIEOBAHUS: CaMIlbl TIEHOUYKHU-TeHbKOBKU Phylloscopus
collybita (Vieillot, 1817), necroro koubka Anthus trivialis (Linnaeus, 1758)
u Bapakyuiku Luscinia svecica (Linnaeus, 1758).

PaiioH nccaenosanust — ecocTtenHas 3o0Ha Kypratnckoil obractu.

MATEPUAJI 1 METO/IbI

WccnenoBanust meceHHONH aKTUBHOCTHU TIPOBOAMJIN B ITOJIEBBIE CE30HBI
2017, 2018 u 2020 rosoB (Maii—MIOHB) y BCEX BUOB IapajjieibHO B pa3-
Hble [HU B PasHble IPOMEKYTKH BpeMeHHU. B COBOKYNHOCTU BpeMeHHOI
JMAna3oH HAOJOIEHNH 32 ECEHHON aKTUBHOCTDHIO Y TIEHOUKH-TEHbKOBKH
u JiecHoro koubka coctasu ¢ 3:00 1o 21:00, y Bapakymiku — ¢ 0:00 zo 23:00.
XpoHOMETpask MeHNs KaXKJI0ro caMIia POBONIN U3 OJTHON TOUKH.

[IponomKuTeLHOCTD TIEHUS OTPEIEIISAIN HA TPOTSIKEHUN KasKIOTO Ya-
COBOTO TTPOMEKYTKA BPEMEHU, CYMMUDPYS JJIUTEIbHOCTD TeceH. 3a OfHY
MECHIO TIPUHUMAJIU CEPUIO0 TIECEHHBIX (Bpas, TMOBTOPSIOIIUXCS ¢ MpuOJIU-
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C.B. Ipaués

3UTENBHO OJIMHAKOBBIM HMHTEPBAJIOM, OTPAHUYEHHYIO IMPEANIECTBYIONINM
U TIOCJIEYIOIIMM TIEPEPHIBOM HA MOJTYAHHUE.

AHanus coOpaHHBIX JAHHBIX 110 CYTOYHON AMHAMMKE aKTUBHOCTH HIEHUST
MTPOBOJINJIN, CPDABHUBAS JIAHHBIE TI0 CJIEIYIOTIUM [TapaMeTpaMm:

1)  IIponosKuTeNbHOCTD TEHNS;

2)  Ywcsio receH B TedyeHNUE YACa;

3) IIpomosKuTenbHOCTD MEeCHN;

4) Ywucro moBTOpeHUN TIeceHHOM (hpas3bl B TeUeHNE O/[HOH MTeCHU.

B KauecTBe MHTErpajJbHOrO MoKaszarelist, 0ObEIMHSIIONIEr0 BCE YeThipe
napaMeTpa, ObLIO BHIGPAHO YKCJIO OBTOPEHMIA TIeCEHHBIX (pas B MUHYTY
B TEUEHHE Yaca, KOTOPOE YCIOBHO MOKHO 0003HAUNTh KaK «THTEHCHBHOCTb
MIEHUST>.

[l cTaTrcTIYeCcKOTO aHAIN3a UCTIOTb30BANIN KO hUITMEHT TUHENHOM
Koppessinuu. M3yJann 3aBUCHUMOCTb WHTEHCUBHOCTH TIEHWSI OT BPEMEHU
CYTOK, TEMIIEPATYyPbl BO3/[yXa, BJAKHOCTU BO3JyXa W CUJIbI BeTpa (peru-
CTPALIUIO TTOTOAHBIX YCJIOBHII TIPOU3BOIMIN Ha MecTe HaOJIIOJeHUs OJH
pas B TeueHue Kaxk0ro yaca HaGJIoAeH il IIPH OMOIIM KOMOMHUPOBAHHO-
r'O TEPMOMETPA ¥ TUTPOMETPA, CUJTY BETPA OIMPE/EISIITH BU3YaIbHO I10 ITKa-
se Bodopra). Matepuas npezacrasisieT co00ii periucTpaiyy neceH Tpéx Mo-
JeJIbHBIX BUOB, COOPaHHBII 32 TPU MOJIEBBIX CE30HA, COBOKYIIHO — 47 JAHEIl
HaOIOMEHNH, I KasKIO0TO BHUAA [IPOBEJAEHO He MeHee BOCBMH CYTOYHBIX
HabmoaeHnit. O6bEM MaTepuaa sl KOPPEISIIUOHHOTO aHAIN3a COCTABIII
JUIST TIEHOUKU-TEHbKOBKY — 144, 717151 tecHOTO KOHBKA — 137, 1711 Bapakyniku
— 126 9acoBBIX perucTpamuii MeHUs U TOTOAHBIX (DAKTOPOB.

TEPMUWHDI
[lenrie — COBOKYITHOCTh PUTMHYECKOTO MMOBTOPEHUS MITUIIEN CUCTEMBI
3BYKOBBIX CUTHAJIOB B Te€UeHUE OIPeeJIEHHOTO TIEPHO/IA BPEMEHN.
[Tecnst — cepug necennnix ¢pas.
[Tecennas dpasza (nanee «[1M») — anemenTapHas u HefeIUMasT COBO-
KYITHOCTDb BUAOCTIETIM(DUIHBIX 3BYKOB.

PE3YJIbTATDBI

* ¥ NEHOYKU-TEHBKOBKY U JIECHOTO KOHbKA HAOJIOAeTCsT yMEPEHHAST OT-
pUIlaTeIbHAsT KOPPEJISIIKs UHTEHCUBHOCTU TIEHUSI OT BPEMEHH CYTOK
(r=-0.43,p<0.01 ur=-0.44, p <0.01, cooTBETCTBEHHO);

o Taxke yMepeHHasT KOPPEJSUs HaOJIIOMAETCS MEXIY WHTEHCUBHO-
CTBIO TIEHUS TMEHOYKU-TEHBKOBKM W BJIAKHOCTBbIO Bo3myxa (r = 0.44,
p < 0.01), y J1ecHOro KOHbKa 9Ta 3aBUCUMOCTb HOCUT CJIa0OBbIpasKeH-
HbIit xapakrep (r=0.25, p <0.01);

* Cuabas orpuilaTeIbHAs 3aBUCUMOCTh OTMEUYEHA MEXK/Y TOKA3aTeIsIMU
MHTEHCUBHOCTH IIE€HUA U TEMIIEPATyPbl BO3AyXa Y IMEHOYKN-TEHbKOBKN
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n JecHoro KoHbka (7 = —0.22, p < 0.01 mw r = —-0.24, p < 0.01, coorBeT-
CTBEHHO).

* Y BapakyliKd HE OTMEUYEHO 3HAUYMMON 3aBUCHMOCTH TIECEHHOW aK-
TUBHOCTM HU OT OJIHOTO W3 WCCJeNyeMbIX (haKTOPOB (BpPEMSI CYTOK:
r=-0.09, p > 0.05; remueparypa Bozmyxa: = 0.07, p > 0.05; Brax-
HocTh Bo3ayxa: ¥ = —0.05, p > 0.05; cuia Betpa: 7= 0.17, p > 0.05).

Tak xak B HameMm ¥CCIeJOBAHUHU MPOBOAMIOCH 12 OfMHAKOBBIX KOP-
PEJIAIIMOHHBIX aHATN30B, TO PeNpe3eHTATHBHBIE PE3YIbTAThl HYKIAIOTCS
B IIPIMEHEHU!U TONpaBKN BoH(eppoHH, Kak caMoro MpoCTOro CTaTUCTHU-
YECKOTO WHCTPYMEHTA KOHTPOJIST HaJl TPYIIOBOI BEPOSATHOCTHIO OIHOKH.
ITo pesysbraTam pacuéroB nosyuusn ciaepyiomiee: 0.01%¥12 = 0.12 > 0.05,
CJIeZIOBATEIHHO, BCE PEIIPEe3eHTATUBHbBIE THIIOTE3Bl C YPOBHEM 3HAYMMOCTHU
p <0.01 mpuHMMaloTCS.

BbIBO/IbI

1. ¥V aByx us TpéxX M3y4YEHHBIX PeACTaBUTe el BOpoObeoOPasHbIX HabJI0-
JIAeTCsI CBSI3b MEK/Ly MHTEHCUBHOCTBIO ITEHUSI U BDEMEHEM CYTOK, a TaK-
K€ HEKOTOPBIMU TIOTO/IHBIMH YCJIOBUSIMH.

2. VIHTEHCUBHOCTH IIEHUs OT HOrOAHBIX (haKTOpoB 3aBucuT ciaabo. Oue-
BUJIHO, TI0 OOJIbIIEl YacTH OHA 3aBUCUT OT APYTUX (PaKTOPOB, HO BCE xKe
B OOJIBIIIEN CTEIIEHU OT BPEMEHU CYTOK.

3. AHanmm3 TIeCeHHOW aKTUBHOCTU BapaKyNIKM He TOKa3aJd 3HAYNMOU
KOPPEJISIIIUA WHTEHCUBHOCTU TE€HUSI C HCCIeyeMbIMU (haKTOPaMH.
ITO TOBOPHUT O TOM, UYTO HccJeayembie (haKTOPbl HE OKa3bIBAIOT HU-
KaKOro BJIMSIHUS HA JUHAMUKY CYTOUYHOW AKTUBHOCTH IEHUS JlaH-
Horo Buja. OT BpeMEHU CYTOK WHTEHCHUBHOCTH TI€HUS BapaKyIIK{
He 3aBUICHT.
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MuxkpoOuonornyecKuii aHaan3 COCTOSTHUSA 03€P
C BBICOKOJI AaHTPONOT€HHOI HaTPYy3KOM

E.B. JeBaToBa, C.B. Anppeesa, 10.10. ®ununnosa, [1.10. Hoxpun

Yensa6MHCKIUIL TOCYApCTBEHHDI YHUBEPCUTET, T. Yes10MHCK

Knioueswie crosa: muxpobmnwle coobuecmsa 60006mos, 03épa 2. Yeasbuncka,
YCIOBHO-NAMOZENHHDIE MUKDOOP2AHUSMbL, AHMUOUOMUKOPEIUCTNEHINHOCTD,
CAnUMapHo-noKaA3AMeNvHbLE MUKPOOP2AHUIMDL

MuKpoOpraHuaMbl 00JIafaloT BBICOKOI CKOPOCTHIO PearvpoBaHus Ha
n3MeHeHue YCJIOBUN cpejibl, CJIysKaT UHIUMKATOPOM KadecTBa BOJ U COCTO-
suns axocuctembl (Lee, Kim, 2016). 3arps3nennie BoJJoéMOB TPOMBITILIEH-
HBIMU U OBITOBBIME CTOKAMHU BEJIET K U3MEHEHUIO TMAPOXMMHUUYECKOTO pe-
JKMMa, HAPYIIEHUIO €CTECTBEHHOTO MUKPOGHOTO COCTABA BOAHBIX 0OBEKTOB
U YBEJWYCHWIO KOHIIEHTPAIIMM YCJIOBHO-ITATOTEHHBIX MUKPOOPTaHU3MOB,
YTO 3HAYUTEJBHO TIOBBIIAET PUCK PACHPOCTPpaHeHUs MH(MEKIIMOHHBIX 3a-
GosieBaHMii, IepejaBaeMbIX HuieBbiM U BoaHbiM HyTssmu (McLellan et
al., 2015). Takske, B CBSI3M € IUPOKUM HCIIOJIb30BAHUEM aHTUMUKPOOHBIX
IperapaToB B MeIMIIUHE, aKBAKYJIbTYPE U B BETEPUHAPUH, B BOTOEMAX MO-
TyT IUPKYJUPOBATH [ITAMMBI YCTOWYMBBIX K aHTHOMOTUKaM OakTepuil. 1o
majgas B 03¢pa CO CTOYHBIMHU BOJAMH, aHTHOMOTUKOPE3UCTEHTHBIE OaKTe-
PUU BHOCSIT CYIIECTBEHHBIN BKJIAJ B (DOPMHUPOBAHUE PE3UCTOMBI (COBOKYII-
HOCTH T€HOB YCTOWYMBOCTH K aHTUOHOTUKAM Y TATOTEHOB, KOMMEHCAIOB
1 cBOOOIHO JKUBYIUX B OKpy»Katoleii cpeae bakrepuil). B ¢cBoto ouepesb,
naroreHHbie GAKTEPUU MOTYT MOJIYYaTh F€Hbl YCTOHYMBOCTU U3 PE3UCTO-
MBI IIyTeM TOPU3OHTATIBHOIO IepeHoca (KOHbIoraluu, TpaHchopMaluy,
tpancaykiuu) (Bunorpanosa, 2013). CrenoBaTenbHo, HapsiLy ¢ U3y4eHU-
eM (PU3UKO-XUMUYECKUX TIOKA3aTeJsell BOJIbl, BAXKHON M aKTyaJIbHOU 3aj1a-
yeil sBJIIeTCS OIpeeieHne BUJ0BOI CTPYKTYPbl M CBOMCTB MUKPOOMOTHI
BOZLOEMOB.

O3zépa Cmouuno, [lepBoe u I[llepuinéBckoe BOAOXPAHUIUIILE SIBJISIOTCS
BR)KHBIMI PeKpearmoHHbIMI BojjoéMaMH, a [lleprrHéBCKOe BOIOXpaHUIIHTITE
— eIMHCTBEHHBIM MCTOUYHMKOM MUTHEBOTO BOAOCHAOKeHUsT T. UemssOnHCK
U psifia HACEJICHHBIX MMyHKTOB B €r0 OKpecTHOCTSAX. OHAKO YKa3aHHbIE BO-
JIOEMbl MCIIBITBIBAIOT 3HAYMMYIO AHTPOIIOI€HHYIO HArpysKy, IHOCKOJIbKY
MPUHUMAIOT PAa3HOOGPa3HBIE CTOYHBIE BOABI — COPOCHI MPOMBITIIEHHBIX
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IOPEANPUATHI W JUBHEBON KaHATIM3AIUU, BOJABI OYNCTHBIX COODPY’KEHHIA,
a TakKe aspasibHble BBHIOPOCHI NPEANPUATUI 1 aBTOMarucrTpaneii (3a-
xapos, 2010). Tpocduuecknii craryc BogmoémoB Cmosmuo n I[lepBoe xa-
pakTepusyioT kak Me30Tpodubiii, a y IllepurHéBckoro BOAOXPAHUIIM-
1[a OTMEYAIOT IIepexXOji M3 MHOTOJIETHErO YCTOMYMBOrO Me30TPOhHOro
cocrostaust B aBTpodroe (Nokhrin et al., 2020). Ozépa Cmonuno, TlepBoe
u llepmnéBckoe BOZOXPAHUJINIIE HCIBITHIBAIOT CUJIbHOE AHTPOIIOTEH-
HOE BJIMSIHWE, YTO OTPAKAETCS HAa COCTaBe OAKTEPUANBHBIX COOOIIECTB.
Mukpobuosiornueckas OlleHKa KadecTBa BOJbI BOLOEMOB MO3BOJIUT JaTh
HKOJIOTUYECKYIO W BIHUIEMHUUYECKYH0 XapaKTEPUCTUKY BOIHBIX OOBEKTOB
1 c(hOPMUPOBATD TIOXO/IBI K YIIYUIIEHUIO €€ COCTOSTHUS.

ITeap viccieoBaHust — IPOBEAEHUE MUKPOOHOIOTYECKOTO aHAJI3a CO-
CTOSTHUST 03ED, PACTIONOKEHHBIX B uepTe T. Yemsiburcka: Cvoumito, [TepBoe
n [leprraéBckoro BogoXpaHnniia. 3ajadu uccyienoBanus:1) oleHuTp Ko-
JINYECTBO CAHUTAPHO-TIOKA3ATENbHBIX MIUKPOOPTAHI3MOB; 2) OIPEIeTUTh
BUJIOBO#I cocTaB MUKPOOHBIX coo0iecTB B Boje 03ép CmosmHo, TlepBoe
u [lleprnéBcKoro BOMOXPAHUIUIIA; 3) ONpPeeJUTh HAJIUYKME B BOJE BO-
NOEMOB YCJIOBHO-TIATOTEHHBIX GaKTEPUI 1 yPOBEHb UX aHTHOMOTUKOPE3H-
CTEHTHOCTH.

MATEPUAJIBI 1 METO/IbI

Nccenenosanne 6110 TipoBeieHo B utosie 1 okTsiope 2020 r. Koopanna-
TBI TOUEK 0TGOpa Mpob mpecTasaeHbl Ha puc. 1. Beero Gpuio otobpato 14
pob BobI (110 jiBe TIPOGHI ¢ KaKI0To yuacTka). 3a00p BOBI TPOU3BOINIIH
C TIOBEPXHOCTHOTO TOPU30HTA B CTEPUIIBHBIE TTOJUITPOTUICHOBDIE Gy TN
¢ yuéroMm TpeboBaHuil acenTuku. MUKPOOHONIOrMYeCKUI aHAIN3 TIPOBO/IK-
i B y4eOHOI 1abopaTopuy MUKPOOUOJIOTUE ¥ MMMYHOJIOTUU OUOJIOTHU-
yeckoro daxyabrera Yeal'Y Ha Gase GakTepHOJOrMYECKON J1abopaToOpuu
MBY 3 I'Kb Ne 6. UcciieioBanue HEKYyJIbTUBUPYEMbIX U MeJIJIEHHO PACTy-
IIUX MUKPOOPTAHU3MOB TTPOBO/IIIN Ha 6aze yuebHoii maboparopun «HHo-
BAaIMOHHBIX OMOTEXHOJIOTHIT» Grostornyeckoro daxysbrera Yenl'y.

Konuenrparuio npod BoJbl IPOBOAUIN METOLOM MeMOPaHHbIX (hUJIb-
TpOB Ha mpubope Bakyymuoro ¢uibrposanus [IBMD 43/3 HB (OO0 «ba-
poMeMOpaHHast TEXHOJIOTHsI», Poccust) ¢ UCIOJIB30BaHUEM IIEJTIOI03HBIX
MeMOpaH ¢ AuaMeTpoM AUCKOB 47 MM, ¢ pasmepom 11op 0.22 mxm (Millipore,
CIIA).

Onpegenenne obuero Mukpo6Horo uncia (OMY), Gakrepuii Tpyr-
nbl kunredHoit nanouku (BTKIT), cynbdurpenyimpyomumx KIocTpuganit
(CPK), yc/10BHO-TIaTOr€HHBIX U TATOTEHHBIX GaKTEPHii IIPOBOAIIN B COOT-
BercTBUU ¢ MeToimueckumu pekomengausmu (MYK 4.2.1884-04; TOCT
18963-73).
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7

03. MNepeoe

o

03. CMONMHO

A
N -
N 10 km

Puc. 1. Touxu ombGopa npoo.

Jltst oty yenvist nrhopMaIuy 0 HaJIMYuK B BOJIE HEKYJIbTUBHPYEMbIX, MEJI-
JIEHHO PACTYIUX U TPYAHO KYJbTUBUPYEMBIX MUKPOOPTAHU3MOB TIPUMEHSLITN
METO/T Ta30BOi XpoMmaTorpaduit — Macc-CeKTPOMETPUE MHUKPOOHBIX Map-
kepoB (IX-MCMM), npemyoxkentsiii I.A. Ocumnosbim (Osipov et al., 2009).

YyBCTBUTENBHOCTh K aHTHOAKTEPHAIBHBIM TIPErapataM OTPEAeIsiTi
ICKO-IUMDOY3UOHHBIM METONIOM B COOTBETCTBUU C KJIMHUYECKUMU pe-
komenganusmu  «Onpeziesienne 4YyBCTBUTENbHOCTH MHUKPOOPraHU3MOB
K aHTUMUKPOOHBIM Tipenapatam» (Bepcus 2015.02). AnTubuoTHKOpesu-
CTEHTHOCTD, CBA3AHHYIO C CUHTE30M GeTa-JakTaMas PacCIMPEeHHOTO CIeK-
TPa, yCTaHABAUBAIN (PEHOTUITUIECKUM TECTOM «MeTO TBOMHBIX AUCKOB»
(MYK4.2.1890-04). ¥V BbijieJIEHHBIX U3 BOJBI IITAMMOB 3HTEPOOAKTEPUI
OTIPe/IeJISIN  YYBCTBUTEJNHHOCTh K aAMIUIUJIINHY, MEPOIEHEMY, JIEBO-
duokcanuHy, medrasuanMy, aMOKCHK/IaBy U redorakcumy. Boibop aHTH-
6UOTHKOB GBI 0OYCIOBJIEH TEM, UTO TH TpemnapaThl HauboJjiee YacTo UC-
MOJTB3YIOTCST B KIIMHUYECKOM MPAKTHKeE /7S JIedeHNsT MHPEKITH JyesToBeKa,
BBI3BAHHBIX YCJIOBHO-TIATOTEHHBIMU SHTEPOOAKTEPUSIMI.

B kavecTBe cipaBOYHOTO MaTepuasa JIJIsi OIlEHKN Pe3yIbTATOB UCIIOJTh-
30BaJM TOCYAAPCTBEHHBIE CTAHAPTBI, PErJIAMEHTUPYIONE TpeOGOBAHUS
k kagectBy Bozbl (CanlluH 2.1.5.980-00, CaulluH 2.1.4.10-74).

CraTucTudecKkuil aHaIu3 MOJTYYEHHBIX PE3YJIbTATOB IPOBOAUIN C UC-
nosbzoBarreM nporpamM MS Excel 2016 u PAST 4.02. losepurebHbII
nnTepsBas 6611 paccuntad MetogoM Kionnepa-Ilupcona. [l rpadudecko-
T0 OTOOPAKEHUST IAHHBIX U IOCTPOEHUST TaOJIUIL UCIIOIH30BAJIU TIPOTPAMMY
MS Excel 2016 u maker KyPlot (v. 2.15).
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PE3YJIbTATbBI 1 OBCYK/IEHUE
CaHUTapHO-MUKPOOHOIOTHYECKHUIA aHATUS BOJIbI

ITo pesynbTaTaM MHUKPOOMOJOTHYECKOTO HCCIIEOBAHUST BOJLI B JIET-
He-OCEHHUIT Teprojl KoJmdecTBeHHble mokaszatesn OMY BappupoBain
B HIMPOKUX Tipesenax (puc. 2).

Ha rpacuke BuHO, 4T0 B 1poOax, orobpanubix B utosie, OMY B 03. Cmo-
JITHO OBLIO CTATUCTUYECKH 3HAYMMO HUJKE, 4eM B OKTsiOpe. Hast kapTuHa
3acukcuposana B [llepuéckom Baxp. u 03. [lepsoe, netom OMUY Bbilite,
YeM B OCEHHUH MEPUO. DTOT MMOKA3ATEh HE PErTaMeHTHPYETCS HOPMATHB-
HOI JOKyMEHTAITeH /71T TOBEPXHOCTHBIX BOJI, T.K. 3aBUCUT OT MHOKECTBA
(baxTopoB, HanpUMeEp, IMIPOXUMIUECKUX TIOKa3aTesell BOJIbI, TeMIlepaTy-
PbI, pa3BUTHS (DUTO- U 300TJIAHKTOHA U T.J. OJHAKO /JIST TUTHEBOM BOIBI
ycranosJieH Hopmatus He 6osiee 50 KOE /.

Haub6oubuee kommyectsBo OMY ObLI0 BBIABJIEHO B IPoGax BOAbI HA 03.
Cwmounno u [lepBoe. 3HaunTebHOE MTPEBBINIIEHNE ATOTO TTOKA3ATEJS CBU/IE-
TEJIbCTBYET O CUJIBHOM 3arpsi3HEHIH BOJIOEMOB OPraHUYECKUMH BelleCTBa-
MU U1 O BOBMOKHOM IIPUCYTCTBUU B BOJIE TIATOTEHOB.

300
% *
i
250
[ nero
200 | Bl ocerp
= "
= 150 |
o
oz
100
CanlInH
50 2.1.4.10-74
0
IlepmaéBckoe Baxp. 03. [lepBoe 03. CMoIMHO

Puc. 2. OMY 6 npobax 600vt 6 1emmuuil u 0CeHHULL Ce30HbL
(cpednee + 95% JIM. * — snauumvie pasnuuus Mexcoy Jemuum
U OceHHUM ce3onamu no kpumepuio Manna — Yumnu npu P < 0.05).

Ha puc. 3 mnokasano ycpennénnoe kommdectBo BIKII B serHwmii
U oceHHuit ce30H. B metHuii nepuoz xommdectso BI'KII GbLI0 3HAUMTENIBHO
HIKe, 4YeM B oceHHuii. [lo 1anHOMY TIOKa3aTesio ncciaemryemMbie BOOEMBI
COOTBETCTBOBAJIM HOPME JIJISI PEKPEAITMOHHOTO BOOIIOIb30BAHUS, I/Ie HOP-
MaTuB ToKasatesst He gosuker mpesbimarth 500 KOE /100 mu Bosbl, HO He
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COOTBETCTBOBAIM HOPMATHUBAM IS IIMTHEBOrO BogocHabxkenus, rae 8 100
MJI BOZIbI He JOJIKHBL ObITh oOHapyskerbl BIKII. IIpeacraBurenn gaHHOi
IPYIIIBI ABJSIOTCS MUKPOOPraHM3MaMU HOPMaJIbHOM MUKPOOMOTHI JKeJry-
JIOUHO-KHIIIEYHOTO TPAKTa YEJOBEKA U KUBOTHBIX, TI0OITOMY IPEBBIIIIEHNE
TUX MUKPOOPTAHU3MOB B BOJIE MOKET TOBOPUTH O CBEKEM (heKAJIbHOM 3a-
IPSI3HEHUU BOJbI U ATUEMUYECKON OIMMACHOCTU B OTHONIEHUM KUIIEYHBIX
UH}EKINIA.

500
160 . CanlluH
140 % 2.1.5.980-00
120 |
5 100 |
S i [ neto
S 50 | B occHb
60 -
40 |+
20 I CanlluH
i 2.1.4.10-74
0
IlTepmuérckoe Baxp. 03. Ileproe 03. CMOJIHHO

Puc. 3. BI'KII 6 npo6ax 600wt 6 iemmuii u ocennuii ce3omnvl (cpeonee + 95% JIH.
* — SHAUUMbLE PA3IUYUSL MENHCOY JEMHUM U OCEHHUM CE30HaAMU
no kpumepuio Manna — Yummnu npu P < 0.05).

B Bo/ie Bcex receoBaHHbIX BOA0EMOB ObL oOHapyskeHbl criopsl CPK,
HaJIMYre KOTOPBIX B BOJIE MOJKET CBUIETEIHCTBOBATD O TaBHEM (heKaTbHOM
3aTPSIBHEHIH BOJTOEMOB.

ITarorenubie Gaktepun ponos Salmonella, Shigella, Listeria n
Vibrio-cholerae B Bojie ricciieJOBaHHBIX BOJOEMOB He OOHAPYIKEHBL.

O1ieHKa BUIOBOTO COCTaBa MUKPOGHDBIX COOOIIECTB

Beero (¢ momomnipio [X-MCMM u KyJIbTypanbHOro MeToia) ObLIO UAEH-
tudunmpoBano 34 ornepaimoHubix Takconomuyeckux eauHuibl (OTE), ot-
HOCAMUXCA K 4 Tunam Gakrepuii u napctBy rpu6os. M3 nux 18 OTE 6buin
orpe/iesieHbl 10 Buia, 16 — o poja.

Haunbouee pacripocTpanéHHbIMU ObLIM 15 TAKCOHOB MUKPOOPraHU3MOB,
KOTOpBIe ObLI 0OHAPYsKeHbI BO Beex 14 mpobax (100%) u OTHOCUIIICH K TH-
nmam Actinobacteria, Firmicutes, Bacteroidetes u mapctsy Fungi. Beicokwuii
IPOIEHT BCTPpeYaeMOoCTH peictaBuTesieil Tunos Firmicutes, Actinobacteria
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u Fungi 3akoHoMepeH, MOCKOIBKY OHU SIBJISTIOTCST AaBTOXTOHHOM MUKPOOWO-
TOM, IPE/ICTABJIEHHOI ecTeCTBEHHBIMU canpodutamMmu BOI0EMOB, U obectie-
YIBAIOT PA3JIOXKEHUE MTIPOKOTO CIIEKTPA OPraHNYeCKUX U HEOPTAaHIMYECKUX
COEJIMHEH W, MOIEPKUBas CTaGMILHOCTD BOJHON aKkocuctembl (Butler et
al.,, 2019). ITporieHTHOE COOTHOIIEHUE PA3JUYHBIX TPYIII MUKPOOPraHu3-

MOB IIPE/ICTaBJIeHO B TabJIuILe.

Tabsma. [IporieHTHOE COOTHOIIEHNE PA3TINYHBIX IPYTIT MUKPOOPTaHU3MOB
B nccrenyeMbix Bogoémax (oust, % — cpemnee [95% [I])

Taxcon

IepmnéBckoe 03. 03.
BAXP. CmomuHo Ilepsoe

Peptostreptococcus anaerobius

Actinobacteria: Actinomyces
spp./ Propionibacterium
spp. / Corynebacterium

spp. / Pseudonocardia
spp. / Rhodococcus spp. /
Streptomyces spp.

Clostridium spp.
Streptococcus spp.

YIIM: Enterococcusspp /
Staphylococcus aureus /
Staphylococcus epidermidis

Bacillus cereus /
Bacillus megaterium

Fungi
Bacteroides — Prevotella
Pseudomonas aeruginosa

Moraxella spp./
Acinetobacter spp.

Ruminicoccus spp.
Kingella spp.

Clostridium perfringens

50.7[49.4-52.0] 18.6[17.2—-20.0] 43.9 [42.4-45.4]

| 20[19.3-21.4] 23.4[21.9-249] 21.9[20.7-23.2]

12.2 [11.4-13.1] 21.1 [19.7-22.6] 14.7 [13.7-15.8]

| 10[94-109] 17.2[159-186] 9.4[85-10.3]
25[21-29] 33[27-40] 2.3[1.8-2.8]
19[1.6-2.3]  3.6[3.0-43] 25[2.0-3.0]
0.7[05-1.0]  24[1.9-30] 1.1[0.8-1.4]
0.6[0.4-09] 32[2.6-38] 1.6[1.3-2.1]
02[01-04] 24[1.9-30] 0.3[0.2-0.5]
0.1[0.0-0.1] 0.3[0.2-0.6] 0.6 [0.4-0.9]
0[0.0-0.0]  35[2.9-40] 1.0[0.7-14]
06[04-08] 09[0.6-1.3] 0.6[0.4-0.9]
0.1[01-02] 0.1[0.1-0.2] 0.1 [0.0-0.3]
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Bo Bcex Bogoémax G 0OGHAPYKEHBI TaKHE MPECTABUTETN aBTOXTOH-
HOI MUKpOOUOTHI, Kak Bacillus cereus, Bacillus megaterium, Pseudomonas
aeruginosa, Clostridium spp., ABIsIOIUECS eCTECTBEHHBIMU OUOPeMeIra-
topamu. Tak, Hanpumep, aiaa Gaxrepuii poga Bacillus w Clostridium xapax-
TepHa CIOCOOHOCTH PEAYIUPOBATH HUTPATHI B BOJE, YAAJISTh He(DTSHbIE
MATHA, UCTIOJIb30BATh TSKENbIE METaLIbI 17t 0Opasosanus crop. bakrepun
P. aeruginosa, HecMOTp4 Ha TTOTEHITUAJIBHYIO OITACHOCTD JIJI4 JII0/iel ¢ oca-
GJIEHHBIM IMMYHHUTETOM, B BOJOEMaX BBITIOJHSIIOT BA)KHYI0 SKOJIOTHYECKYTO
POJIb: YAAISIOT He(TSIHBIE 3aTPSISHEHNUS, YTUIU3UPYIOT HUTPATHI, UCIIONb-
3YIOT TSIKEJIbIe METAJLTBI JIJIsT CMHTE3a coOcTBeHHbIX OeskoB (Rajakumar et
al., 2018; Huang et al., 2017; Tanzadeh et al., 2020). Takum oOpasom, HaJIK-
Yiie B BOJIE JAHHBIX MUKPOOPTaHU3MOB MOKET CITOCOOCTBOBATH CAMOOYHIIIE-
HUIO BOJJOEMOB.

Hapsiny ¢ aBToXTOHHON MHKPOGHOTOI, BO BCeX TOYKAax oTGOpa Mpod
OBITM BBIZIEICHBI TIPEJCTABUTEIN aJIJIOXTOHHOM MUKpoGHoTHL. U3 Beex
HCCIIE/IOBAHHBIX BOJOEMOB OBIJIM BBIJEICHBI TAKME WHIANKATOPHI CBEsKe-
ro ¢ekajabHOro 3arpsisHenusi, Kak Bacteroides-Prevotella, npencrasure-
au cem. Enterobacteriaceae (Escherichia coli, Enterobacter spp., Klebsiella
pneumoniae, Citrobacter spp., Proteus spp.) u surepokokku (Enterococcus
Jaecalis, Enterococcus faecium, Enterococcus spp.). CTOUT YyTOYHUTD, Y4TO
HEKOTOPBIE BUIBI SHTEPOOAKTEPUI, TIOTA/Iast B OKPY/KAIOIIYIO CPELY, CIIO-
COGHBI Pa3MHOKAThCSI NP HAJMYUN OPraHUYecKux BelecTB. Hampumep,
Klebsiella pneumoniae criocobHa K pasMHOKEHUIO IPU HAJIUYUN L[EJLII0JI0-
3bl, TI09TOMY €€ MPUCYTCTBUE B BOJE HE BCETJa MO3BOJSIET CYIUTh O (e-
KaJIbHOM 3arPsIBHEHNH, B TO BpeMsi Kak oOHapyskeHue Escherichia coli uétko
yKa3blBaeT Ha cBeskee (heKaibHOe 3arpsisHeHue, MMOCKOJIbKY OHa He PA3MHO-
JKAETCsI B BOJIE OTKPBHITBIX BOZOEMOB.

O6napyskennsie Bo Beex npobax Gaxrepuu Clostridium perfringens, siB-
JISTIOTIECS] YHUBEPCATIBHBIM KOMIIOHEHTOM KUIIEYHUKA YeJOBEKA U XUII[-
HBIX JKUBOTHDIX, TAKJKE SIBJISIIUCD AJUIOXTOHHBIMU MUKPOOPTAHU3MAMU, T10-
CKOJIBKY OHU HE CIIOCOOHBI K Pa3MHOKEHUIO B OKpysKatorieil cpene (Cabral,
2010). 1Ix criopsl cloCOOHBI JVTUTETBHOE BPEMSI COXPAHSITHCS B BOJIE, [T03TO-
MY OHU CJTy’KaT BBICOKOCHEIN(DUIHBIM HHANKATOPOM JIABHETO (DEKATIbHOTO
3arpsI3HEHMSL.

Takum 006pasoM, He CMOTPSI Ha COXPaHEHUE eCTECTBEHHOI carnpopuT-
HOIT (hJTOPBI, B HOPME OTPAaHMYMBAIOIIEH POCT CITOPANIECKU TPOHUKATOTIIIX
B BOJIOEMBI TTATOTEHOB, B UCCJEIOBAHHBIX BOJOEMAX C(HOPMHUPOBAINCH HO-
Bble MUKPOGHBIE COODIIECTBA, COCTOSIIIE W3 HE TUITUYHBIX I HUX, B TOM
uucsie hekanbHbx, 6akrepuit. To ecTh aHTPOMOTEHHOE MPeodpazoBaHUE
03€p MPUBEJIO K «TyMaHU3AIUN» €CTECTBEHHOTO COCTaBa MUKPOOHOTO OHO-
IIeHO32 BO/IOEMOB.
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Hawubosee peikuMut 1 TIPENMYTIIECTBEHHO CENMMDUIHBIMU ST BOIOE-
MOB MUKPOOpPraHiu3MaMu ObLIN IpeJcTaBuTe I Thiia Proteobacteria: Vibrio
anguillarum, Proteus mirabilis, Morganella morganii (BcTpeyaaich TOJIBKO
B 03. [Tepsoe), Aeromonas spp. (03. Cmonuno), Citrobacter freundii (11lepui-
nésckoe Baxp.). Apoxskenonobusie rpubsl poga Candida spp. sapuxcupo-
BaHBI TOJIBKO B 03. CMOJIMHO.

O6HapyskeHne BUOPUOHOB, MIPEAIOYUTAIONINX COJEHBIE BOJIBI, B 03épax
Cmosmro u ITepBoe 0OBSICHSIETCST TEM, YTO 3TU BOAOEMBI paHee 00Ja1ain
BBICOKOU TPUPOAHON cosieHocThio. HecMOTps Ha aHTpPOTOTEHHOE OTpec-
HEHUe, OHU COXPAHUJIN CBOWCTBEHHBIM UM B €CTECTBEHHBIX YCJIOBUSX TH-
JAPOXUMHUYECKUHN KJace BoA. B nccienoBaHHbIX mpobdax Bojbl 03. CMOJMHO
u Ilepsoe, &pome Vibrio anguillarum Oblin  BbiIBIEHBI  Vibrio
parahaemolyticus, KOTOPBIE SABJIAIOTCS YCIOBHO-TTATOTEHHBIMU MUKPOOPTa-
HU3MaMU U MOTYT BBI3BATh CEPhE3HYIO KIUHUKY Y JIOJAEH ¢ 0CaabIeHHbIM
umMyHuTeToM. Takske B mpobax Bojbl 03. CMOJMHO OOHAPYIKEHBI TPE]I-
craBuTesan pojia Aeromonas, Bbi3biBatolue 3a60J€BaHUSA Y THAPOOUOHTOB
U TIUIIeBble OTPABJIEHUS Y JIOJEN.

AHTHOHMOTHKOPE3NUCTEHTHOCTh

Boieniennble 13 BOIBI OTKPBITBIX BOMOEMOB MITAMMBI MUKPOOPTaHU3-
MoB cemeiictBa Enterobacteriaceae (27) pomos Morganella, Klebsiella,
Citrobacter, Escherichia, Proteus, Enterobacter, Oblin npoTeCTUPOBAHbI Ha
YYBCTBUTEJIBHOCTD K aHTHOMOTUKAM.

Cpeau Beex Mccae0BaHHBIX 9HTEPOOAKTePHil K aMITUI[UJIITMHY ObLIN
ycroiausbl 30% 1mTaMMOB, K aMmokcukiaBy 18.5%, a Takike Gblia oTMe-
yeHa yMepeHHas yCTONYMBOCTH K Iedrazuaumy y 3.7% mrammoB. Bce
BBIJICJIEHHBIEC U30JIATHI dHTepobakTepuii coxpansiiu 100% dyBcTBUTEb-
HOCTbh K MeporeHeMy, redorakcumy u jesodokcanuny. Hamuuune 6era-
JIAKTaMa3 PACHIMPEHHOr0 CIIEKTPA Y UCCAEJ0BAHHBIX IITAMMOB 9HTEPO-
Gakrepuii He BBIsIBIEHO. TakuM 06pa3oM, 13 BOJBI OTKPBITHIX BOJOEMOB
Jale BCEro BBIIEJSIIIN MITaMMbI 9HTEPOOAKTEPUIl, yCTONYUBBIE K AaHTH-
OUOTHKAM TMEHUIUINHOBOTO Psila. JTO OYEHDb CEPbE3HAsT CUTYaIWs,
TaK KaK aHTHOMOTUKHU TEHUIIUJTHHOBOTO Psifia [OBOJBHO TPOIOJIKHU-
TeJbHOE BPEMS MCHOJb3YIOT B MEIUIIMHCKOW TPaKTUKe JJS Teparnuu
caMbIX pasHOOOPasHbIX MH(EKIUA: OPraHOB ABIXaTeJIbHBIX MyTeil, MO-
YEBBIJICTUTEIbHON CUCTEMBI, KOKH, MATKUX TKaHEW M MHOTUX JIPYTHX.
Boiziesienne u3 BOIBI OTKPHITHIX BOZOEMOB GaKTepHil, yCTONYNBHIX K aH-
THOUOTHKAM, MOKET CBUAETENBCTBOBATH 06 UX MIHUPOKOM PacIpocTpa-
HEHUU He TOJBKO B KJIMHUYECKON MPAKTHKe, HO M BO BHEIIHE cpejie.
Boma ucciieioBaHHBIX BOJOEMOB MOJKET OBITh MOTEHITMATBHBIM HCTOYHU-
KOM TeHOB YCTOWYMUBOCTU U MECTOM 3IBOJIOIUU YCTOUIUBOCTH K AHTHU-
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6UOTHKAM, TOCKOJBKY MPUCYTCTBYIONINE B BOJIE aBTOXTOHHbBIE HaKTepUn
CMEIUBAIOTCS U OOMEHUBAIOTCS TEHETHYECKUM MaTepruaioM (TeHbl, MO-
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Oco6eHHOCTH BBIfIeIeHNs Y MIeHTUPUKAIN
KPaxMaJbHbIX 3€peH B CeMeHaX HEKOTOPbIX
npencraBureneii cem. Fabaceae

A.C. Iémuna® 2, B.A. Kanrunknna®

! lacTuTy T McTOpuy, apxeonoruu u srHorpadum Hapogos JJBO PAH,
I. BmagmsocTok

* [laIbHEBOCTOYHBIIL (efiepaIbHblil YHUBEPCUTET, I.BragnBocTok

* ®I'BYH boraunvecknit cag-uacturyt JBO PAH, r.Bragnsocrok

Knioueswie crnosa: 6060619[6, Kpaxmai, naleodKo102usd

Kpaxmai — 970 ciroskHast yriaeBoHas CTPYKTYPa, CHHTE3upyeMasi pacre-
HUSIMU. B oT/imune oT BpeMEHHOTO, TIOCTOSTHHBIN KpaxMaJl OTKJIa/[bIBAETCSI
B MHOTOJIETHUX OPraHax PacTeHUii, TAKMX KaK KOPHH, KOPHEBUIIA, KIyOHH,
Jykosuiibl, cemena u ap. (Perez et al., 2009). Pacrenus ¢ ApeBHUX BpeMeH
SIBJISTIOTCST OJTHUM M3 OCHOBHBIX MCTOUHUKOB THINU 4esioBeka. Mukpoua-
CTHIIbI PACTUTEJLHOTO ChIPbST MOKHO HAUTH Ha KEPAMUUYECKOI TTOCY/Ie, /1a-
TUPYEMOIi pa3HbIM BpeMeHeM. YacTo TaKMMU YaCTHUIIAMHU SIBJISIIOTCS 3EpHa
KpaxmaJia, IMefolire J0BOJbHO CTaOUIbHYIO CTPYKTYPY U COXPAHSIIOIIUECST
B HEU3MEHHOM BH/Ie Ha poTsizkeHn Thicsty jieT (Torrence et al., 2006). Yuu-
TBHIBasl TO, YTO CTPYKTYPa KpaXMaJbHbIX 3¢peH 00YCIOBIEHA F€HEeTHYECKH,
MOJKHO TTPEJIIOJIOKUTD, YTO KpaxMasibHble 3épHa Bupocnernduunnr (Perez
etal.,2009). B rakoM ciryuae M3ydeHe UX CTPYKTYPbI MOKET PELIUTh MHOTHE
BOTIPOCHI TIPU aHATTM3€ UCTOPHUECKOTO apeaia BUIOB, MPOIECCOB UX pacce-
JIEHUS, 2 TAKIKE MAJIe0MEeThI M [aIe09K0JIOTHI YejoBeka B 1iesioM (Reichert,
1913). Ieabto gaHHON PabOTHI CTAJl aHAIU3 CTPYKTYPbI KPaXMaJIbHbIX 3€-
PeH HEKOTOPbIX mpezicTaButesieil cem. Fabaceae mis Bo3MOXKHOI naeHTH-
bukanuu TakcoHoB BHYTpu cemeiicTBa. OCHOBHas 3ajiaya: BBIIEIUTH W
MIPOAHATIM3UPOBATH CTPYKTYPY KPaXMaJIbHBIX 3¢PEH B CeMEHAX HEKOTOPBIX
JaJIbHEBOCTOUHBIX GOOOBBIX. MaTeprajioM JJist KCCJeJOBAHMS TIOCIY KM
cemena 58 BuoB u3 16 pojos cem. Fabaceae. Maentudukaius kpaxmaib-
HBIX 3€PEH POBOIMJIACH C UCIIOJIb30BaHEM GEJIOr0 U TEMHOTO MOJIs, a TAKIKE
DIC-konTpacTa Ha ontnueckoM MuUKpockote Axio Scope.Al. /Iy Kaxkmoro
Bu/1a GbLI0 M3MepeHo 1 onurcano 110 100 kpaxmanbHbix 3épen. /s anaamnsa
JIaHHbBIX ¥cHoJb3oBanu maker «Cratucruka» B Excel. KpaxmanbHbie 3épHa
ObLI OOHApYsKeHbl B ceMeHax ToJibko 4 poxoB — Hedysarum L., Vicia
L., Sophora L. u Trifolium L. VIX oTcyTcTBHE B OCTaJbHBIX POJAAX MBI
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CBSI3BIBAEM C KaueCTBOM, 3PEJIOCTBIO U CPOKOM cOopa Marepuasa. OCHOB-
HBIMU OTJNYUTETHHBIMU MapaMeTPAaMH KPaXMaJIbHbBIX 3€PEH SBJISIOTCS UX
JUTMHHA, MUPUHA U TIJI0MA/1b, IByMepHas 1 TpéxMepHas (opMbl 3€pHA, BU-
JIMMOCTH XUJIyMa U JIaMeJiel, HaJnaue Ul OTCYTCTBHUE CKJIa/I0K U TPEIUH,
a Tak’Ke T MTOJISIPU3AIMOHHOTO KpecTa v (popMa Jrydeil mosipu3ainoHHo-
ro kpecra. Haubosiee nokasaTeJbHbIMU TIPU3HAKAMU BBICTYIIAIOT pasMep-
Hble BEJMYMHBI, (hopMa KPaxXMaJbHOTO 3€pHA, XapaKTEPUCTUKHU MOJISIPU-
3aI[MOHHOTO KpecTa U CTelleHb BUANMOCTU xuiayma. [lomydyennsie nanubie
MOTYT OBITh HCIIOJIB30BAHbI B IPOIECCE aHANN3a apPXEOJOIrHYeCKOro Ma-
Tepuasa Jis uAeHTU(MUKAIMN pacTeHU, OJHAKO UeHTU(UKaIMsI BUI0B
B TIpeJiesiaX pojia He BCeT/ia BO3MOJKHA.
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CrabuiIbHbBIe N30TONHI YITIEPO/a ¥ 230Ta B KOCTAX
MO3IHETIeICTOIeHOBBIX Nomajeit 3amagHoit Cubupm

10.9. Ipyxunnuna’, H.A. IInacreeBa’

! Ypanbckuii rocyapCTBEHHBII ITefarorn4eckiii yHUBepcuTeT, I. EkaTepuHOypr
2 VIHcTUTYT 9KOomoruu pacteHuit u kuBoTHeIX YpO PAH, r. Exatepun6ypr

Kmoueswvie cnosa: 3anaonas Cubupv, 1owadu, nosonuil nieticmouyett,
cmabunvHvie U30Mmonbl

B ocHOBe MeTO/1a M30TOIHOrO aHaIu3a JeKUT GeHoMeH (HPaKimOHUPO-
BaHUS KUBBIMU OPraHM3MaMU U30TOIOB B Ipoieccax Merabonmsma. Kax
CJIe[ICTBYE, M30TOIHOE COOTHOIIEHUE B TKAHAX OTJINYAETCS OT MCXOAHOIO
COOTHOMIEHUSI U30TOIOB B IUIIE, HOTPEOAIEMON AKUBOTHBIMU. AHAIU3 CO-
OTHOILIEHUsT CTaOUJIbHBIX H30TOIOB, B YaCTHOCTH YIJIEPO/Ia 1 a30Ta, B TKAHSIX
JKMBOTHBIX MTO3BOJISIET MOJIYYUTh HHGOPMAaIio 06 0COOEHHOCTSX palnoHa
U yCJIOBUI OOUTAHUSI COBPEMEHHBIX U BHIMEPIIMX BUIOB MJIEKOIMTAONINX
(DeNiro, 1987; Ambrose, 1993; Bocherens, 2005).

ITeap HacTosiieil paboOThl — UBYYUTh PALMOH MTO3AHENIEHCTOLEHOBBIX
Jommazeii rora 3anagHoil CUGUPU U COMOCTaBUTH MOJTYUYEHHBIE PE3YJIbTAThI
C UBBECTHBIMU JJAHHBIMMU JJI AUKUX U oManiHux gomazeit Ceseproii Azun
n CeBepHOIT AMEPHUKHU.

MATEPUAJI 1 METO/IbI UCCJIE/IJOBAHUA

Jlis M3ydeHust pallMOHA U YCJOBUI OOMTaHMS JIoIIajeld B MO3JHEM
IJIEACTOIEHE MbI MCIIOJb30BAJI METO/] aHAJIN3a COOTHOIIEHMS CTabUIh-
HbIX usoronos yriaepozaa (*C/?C) u asora ("’N/“N) B KOCTHOM KOJI-
garere 15 ocobeil momaneii Equus ferus us ceMu MeCTOHAXOXKIEHUI Ha
tore 3anagHoil Cubupu. /IBa MectoHaxoxaeHus — rpot [IpockypskoBa
B Kysuernkom Anartay u memepa JloroBo I'mensr Ha ceBepo-3amajgHOM
Aunrae — npezcraBisgioT coboil kKapcrosble mosoct. OcCTajbHO KOCT-
HBIIl MaTepuasl MoJydyeH U3 MEeCTOHAXOXKIEHUN OTKPBITOTO Tua — Kp-
toimm, TapamanoBo, Kpacuserit Ap, Yuk, Uymblni, KoTopble paciooxKeHbl
Ha Geperax pek Wpreir, O6b u eé nputokos. MayHucTUYECKUN coCTaB
KOCTHOTO MaTepHajia M3 M3yYEeHHBIX MECTOHAXOKIAEHUH M OOJIbIIIMH-
CTBO PAJMOYTJEPOIHBIX JIaT COOTBETCTBYET KAaPTUHCKOMY WHTEPCTaua-
JIy TIO37IHeTO Tiielictoiena (m3oTomHo-kuciaopogaHas craaust 3, UKC 3,
58-24 TpIC. JLH.).
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JlanHble M0 COOTHOIIEHWIO M30TOITOB B KOCTHOM TKaHM JoTIajgeil Anras,
Kysnernkoro Amnartay u I[Tpro6ckoro miaTto mosydensl Brepsbie (12 o6pas-
1IOB), JIaHHBIE JIJIST JIONIAJICil U3 MECTOHAXOXKAeHUsT VIPThIII yXKe M3BECTHBI
(Rabanus-Wallace et al., 2017). lyis cpaBHeHUs pallioHa JIoNIajiell B pasHble
BPEMEHHBIE OTPE3KHU B Pa3HbIX reorpaduyeckux 00JacTsX Mbl UCIIOJIb30Ba-
JIN JINTEPATYPHBIE JIAHHBIE TI0 M30TOITHOMY COCTaBY KOJIJIATEHA JIOMAITHUX
Jiolaaeil u3 apxeoJornyeckx naMaTHukos 3anaanoil Cubupu (Hanks et
al., 2018; Svyatko et al., 2013) u dxyruun (Romanova et al., 2019), nosz-
HeruteiicrorieHoBbix (MKC 3) sromrazeit Cpeanero ¥Ypasa (Rabanus-Wallace
etal,, 2017), Axyruu (JluMarreo u ap., 2013) u Ansgcku (Mann et al., 2013).

O6pa3sipl 1151 aHaau3a Gpaauch OT KOCTEH KOHEYHOCTEN B3POCIBIX 0CO-
6eit momazeit. CoorHomenne cTabUIbHBIX U30TONOB B 0Opasiiax u3Mepsiin
Ha uzoronHom mMaccrekrpomerpe Delta V Plus, Thermo B Ilenrpe KoJuiex-
TUBHOTO 110J1b30Batus MHCcTHTYTAa TipobeM akosoriy U sBoJroiuun PAH
M. A.H. CeBeprioBa. AHaTuTHYECKast TOYHOCTH OIPE/IEIEHIS N30TOIMHOTO
cocraBa coctaBmiaa £0.15%o. VI30TOMHBII cOCTaB OIEHUBAIN Yepe3 OTKJIIO-
HEHME U30TOIHOIO COOTHOIIEHUA 00pasiia OT U3BECTHOIO OTHOIICHUS JIJIsk
€/IMHOTO MEKYHAPOIHOTO cTanaapta. Pasjinyre B MU30TOITHOM COOTHOIIIE-
Hur o6o3HavaeTcst Kak 3°C u §'°N u BbIpaskaercs B %o.

PE3YJIbTATbBI U OBCYK/IEHUE
3nauenus §'°C B KocTHOM KoJuiareHe (TabuuIa) MOATBEPIKIALT, 4TO pa-
LMOH APEBHUX Jiommaeii rora 3amagtoil CHOUPU COCTOS IPEUMYIIECTBEH-
Ho u3 pacrenuii C3-tuma (Bocherens, 2015). /locTatouHO BHICOKOE CpeIHEE
snadenre 8N ykasbIiBaeT Ha MUTAHKE JIOMA/AE TPABIHUCTON PACTUTEb-

HOCTBIO € BBICOKMM CO/IEP/KaHIEM U30TOITHOIO COOTHOIIEHUS a30Ta — 3J1a-
kamu (Bocherens, 2015).

Tabmma. Cpetiyie 3HAYCHUS W TTPE/ICTbI BAPHAIIUE H30TOITHOTO COOTHOIICHYISI
yraepoma (8'3C) m azora (8°N) B KocTHOM KoJmareme jomraueit Equus ferus
Bamazanoit Cubupu, %o

N 3C, %o 3N, %o
Mzo Min — Max Mzo Min — Max
15 -20.4+0.27 {-20.8..-20.0 5.2+152 3.2..81

Cpennee 3Hauenue 8'3C y rccienoBannbix jomaeil 3anaanoii Cubupu
coctaBmwiio —20.4 %o, 4TO XapaKTePHO /JIsi TPABOSIAHBIX OTKPBITBIX JIAH/I-
madToB.

Pacupenenenne snadennii 8'°C u 8N 1 1031HEIIEHCTOIIEHOBBIX
gomazeit 3amagnoir CuOMpPHU B 3HAUUTENHHON Mepe TePEKPbIBaeT 00JIaCTh
BapbUPOBAHWS 3HAYEHUI 17151 TO3/THETLIENCTOIeHOBBIX Jiolaieir CpenHero
Ypana, v [Jis1 pa3BOAMBIINXCS B JIPEBHOCTHU IOMAIITHUX JIOIIA/IEeN 3araiHoit
Cubupu (pUCyHOK).
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Cesepnoti Asuu u Ceeeproti Amepuru, %o (M + 95% Conf.). [uxas rowaov,
nosonui naeticmoyen: 1 — 3anaonas Cubups, 2 — Cpednuii Ypan, 3 — Axymus, 4 —
Ansicra; Jomawnss rowaov, zorouen: 5 — 3anadnas Cubupv, 6 — Axymust.

[Mosanereiicronerosbie jomaa 3anagHoil Cubupyu craTHCTUYeCKU
3HAYMMO PA3JUYHbBI 110 M30TOITHOMY COOTHOIIEHUIO YIJIEPOZia OT TIO3[-
HEIJIENCTOIIEHOBBIX Jiomaielt JAKyTun u AJisicKu, a TakyKe OT JIPEBHUX JI0-
MalHuX Jommaged ns Axyruun. Paznnuns B U30TOIHOM cOCTaBe paccMo-
TPEHHBIX TPYIIIT YKa3bIBAIOT HAa PA3HOOOpa3ie palloHa JOMaeil 1 yeaoBui
cpelsl, B KoTopoit oHu obutasi. CyiecTByer 0OpaTHast KOPPEJISIIUS MEKLY
CPEHEro/I0BOI TeMIIepaTypoii, YPOBHEM BJIAKHOCTU KJIUMATa U 3HAUYEHU-
stmu 83C B kosumareHe sxuBoTHBIX (Heaton et al., 1986). Bosiee BbicoKue
snauenus dPC g jowmazell mosxHero melicrouena ora 3amaznoit Cu-
OUpH CBUAETENBCTBYIOT 00 NX 0O0UTaHuy B 00JI€e aPUAHBIX, 10 CPABHEHUIO
¢ gomaapbmu Axytun u Ansicku, ycjaoBusix. C BBIBOJIOM COIJIACYIOTCS
U HalIM Pe3yJabTaThl (DAYHUCTUYECKOTO aHAIN3a, KOTOPbIE JIEMOHCTPUPY-
10T IpeobJIalaHue B UCCIEYEMOM PETHOHE BUIOB OTKPBITHIX TIPOCTPAHCTB
(ILnacreeBa, Bacuibes, 2017).

BJIATOJAPHOCTU
Asropsi ipusHaresbabl K.0.H. C.K. Bacuiabsey (MADT CO PAH, r. Ho-
BOCHOUPCK) 3a TIPe0CTaBIeHHbIIT Marepua. PaboTa BBIIOJIHEHA B PAMKaX

63



Okonorusi: paKThl, TUIOTE3bI, MOJE/N

TrOCy1apCTBEHHOI'O 3a/laHUS I/IHCTI/ITyTa IKOJIOTUN paCTeHI/II‘/JI "N JKUBOTHDBIX
VpO PAH.
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Tpancdopmanust CBETOBOrO pe;KMMa B 3aPOCJISIX HHBA-
3uBHOrO Acer negundo L.

.. Ty6poBun

WucrutyT sxosoruu pacreruii v ;kuBotHbix ¥ pO PAH, r. Ekarepunoypr
Ypanbckuii penepasbHbI yHUBEPCUTET UM. TiepBoro [IpesunenTa
Poccuu B.H. Enbuuna, r. Ekarepunbypr

Kmioueswie crosa: 6uonoeuueckue UHBA3UU, UHBA3UBHDLE PACMEHUS, KIIEH
ﬂCEH@]lucmela, KOHKYpEeHUUS 3a ceent, @deOpbl UHeA3UBHOCMU

Buosornueckne wWHBasuM — TJI0GabHAs 9KOJIOTHYECKas Mpodiema
(Gioria, Osborne, 2014). BoJibliioe BHUMaHKE YAEASIETCS UCCACTOBAHUSIM
MOCJIE/ICTBUI paccesieHsI MHBA3UBHBIX BUJIOB Ha HOBBIX TEPPUTOPUSX, Ta-
KHX KaK CHUKeHUe pasHoobpasust coodinects-penunuentos (Richardson et
al., 2000; Vila et al., 2011). TToMuMO CHIZKEHUsT pasHOOGPasHst, HEKOTOPBIE
MHBAa3WBHbBIE BU/BI CIIOCOOHBI HAPYIIATh CBSI3M B 9KOCHCTEMAX, 3aMETHO
W3MEHSISI YCJIOBUS CYIECTBOBAHWS IPYTMX BUIOB. Takue BUIBI HA3BIBAIOT
BuzamMu-Tparcdopmepamu. X BaskHast 0COGEHHOCTh — MOBBIIIEHHAS KOH-
KypeHTocrocobHocTh 3a pecypebl (Gioria, Osborne, 2014). Buasi-Tpatc-
dopmepbl criocobHbl u3MeHdTh yeaous ocsenienust (Niinemets, 2010;
Schuster, Reich, 2018), KpyroBopoT 37€MeHTOB MUHEPAJIBHOTO MTUTAHUS
(Gioria, Osborne, 2014) u apyrue xapakTepUCTUKU COOOIIECTB U 9KOCH-
creM. BaskHblil BOpoc 06 MHBa3MBHBIX BUIAaX — BOIPOC 00 0COGEHHOCTSX,
KOTOPBIE TIO3BOJISTIOT UM BJIUSATH Ha COOOIIECTBA-PEIIUITEHTHL.

CBeT — KJIIOYEBOI PeCypc, OMPEIEJISIONUN OPraHu3aIluio PaCcTUTEb-
HBIX c0001eCTB. 1715t HEKOTOPBIX MHBAa3UBHBIX PACTEHUIT XapaKTepHa MTOBbI-
IIeHHAs1 KOHKYPEHTOCITOCOOHOCTD 3a CBET, BhIPasKeHHAs B (DOPMUPOBaHIH
rycroro mosiora suctbes (Reinhart et al., 2006; Nilsson et al., 2008; Cusack,
McCleery, 2014; Berg et al., 2017). XoTst HEOZHOKPATHO TOATBEPIKAEHO, 4TO
TparchOpMAaIUs CBETOBOTO PEsKUMA — PeaTbHbII MEXaHU3M MHBAa3UBHOCTH
pacrenuii (Reinhart et al., 2006; Nilsson et al., 2008; Bravo-Monasterio et
al., 2016), neiictBue artoro Mexanusma npossiserca He Bcerga (Lanta et
al., 2013; Dyderski, Jagodzinski, 2019). TToatoMmy ¢criocoGHOCTD BJIUATH Ha
coo011IecTBa-PEIUIIEHThI TyTeM a9 GEKTUBHOTO TlepexBaTa cBeTa Tpedyer
OTJIETBHOM MTPOBEPKH JIJIST KAJKJIOTO YYKEPOJHOTO BU/IA.

VuBasuBHBIN 1 EBpasunm ceBepoaMepUKaHCKUN KJIEH SICEHEJNCT-
HBII Acer negundo L. cuuraercss Bumom-tpancdopmepom. OH aKTHBHO
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paccesisiercss B ypOaHU3MPOBAHHBIX M II0JYECTECTBEHHBIX MeCTOOOMTa-
HUSIX, HEpeIKo (hopMHUpPYsT MOHOBUIOBbIE 3apocsu (Bunorpamosa u np.,
2010). B coobuiectBax ¢ goMuHupoBanueM A. negundo mokasaHo MeHblee
- ¥ y-pasHooGpasue TPABIHICTHIX PACTEHHI, YeM B COOOIIECTBAX C JOMHU-
HUPOBaHKEM APYruX BUI0B gepesbes (yoposuH, 2018; Becenkuw, y6po-
BuH, 2019).

Pesyibrarhl OIIEHOK [lepexBarta cBeTa KpoHaMu A. negundo HeoxHO3HAY-
HblL. B yacTu paGot ycTaHoBIEHO, YTO OH opMuUpyeT GoJiee CUIbHOE 3aTeHe-
Hue (Saccone et al., 2010), B Apyrux uccaeA0BaHUAX OTINYUS B 3aT€HEHIH
HAINIOYBEHHOTO MTOKPOBA KJIEHOM SICEHEJTMCTHBIM U JIPYTUMU JIEPEBbSIMU He
BoisiBiieHo (Berg et al., 2017).

B Hacrostiieil paboTe MbI OLEHUJIM YPOBEHb 3aTeHEHUS B ypOaHU3U-
pPOBaHHBIX coolllecTBax ¢ goMuHUpoBaHWMeM A. negundo na CpenHem
Ypase. MblI nCHoJib30BaJIM JIBa TOJXO/A K OI€HKE 3aTEHEHWS: OIEHKY
COMKHYTOCTU KPOH 10 oTorpadusiMm M OIEHKY JI0JU TepeXBadyeHHOTO
KpOHAMM cBeTa (3aTEHEHMS) C TOMOIIBIO TPSMBIX M3MEPEHUIl JIIOKCMe-
TpoM. Ileab paGoThl: OLIEHUTH YPOBEHb 3aTeHEHUS B ypOAHM3UPOBAHHBIX
coobmiectBax ¢ JoMUHUpOoBaHueM A. negundo. Tlposepsii Tpu YacT-
HBIX TPEAIOJOKEHUs: a) YPOBEHb 3aTEHEHUS] C POCTOM COMKHYTOCTH
KPOH Bospacraer; 0) B coolliecTBaX ¢ JOMHHUPOBAHHEM WHBa3UBHOIO
A. negundo ypoBeHb 3aT€HEHUsI BhIIIIe, YeM B COOOIIECTBAX C JOMUHUPOBA-
HUEM [APYIHX BUIOB JAE€PEBBEB; B) C POCTOM J0JIK CTBOJIOB A. negundo w 06-
II[Ero YMCJIa CTBOJIOB B IPEBOCTOE YPOBEHD 3aTEHEHUSI PACTET.

MATEPUAJIBI U METO/1bI

IIpoousie maomaau. Vccnenosanue soinoaneno 8 2020 r. Ha cennreb-
HBIX TeppUTOpUsIX I. ExaTepunOypr, r. Apamuib u rioc. Kosbiioso. Mcnosb-
30BaJId 9KCHEPUMEHTAJIbHBIN JU3aiiH ¢ HapHbIMKU IIPOOHBIMU TLIOIIAAAMU
(TIIT) 20%20 M ¢ momunupoBanueM A. negundo n 6e3 Hero. CHauyasa BbI-
HOJIHSJIM TIOMCK CO00MIecTB ¢ qoMuHupoBanueM A. negundo (An+). lomu-
HUPYIOIUM BUIOM JiepeBa CYUTAIU BUjl, 00llee YKHCIO CTBOJIOB KOTOPOIO
Ha IITI 6bu10 GoJibliie YncIa CTBOJIOB JII0OOI0 APYroro BUIA JAEPeBa, a J10JIs
ero CTBOJIOB B coobIecTse cocrapJisiiia He MeHee 30%. [list Kaskaoro coob-
mectBa An+ mogadupanu CXoaHoe CoOOIECTBO ¢ JOMUHUPOBAHUEM APYTOro
Buza gepesa (An—). CoobuiecTBa An— moaGUpasy TakiuM 06pasoM, YTOOBL:
a) OHM HAXOJMJIMCh B CXOKUX YCJIOBHAX ¢ coobuiecTBaMu An+, B 4aCTHO-
CTH, OJHOPOJHBI 110 pejbedy 1 ThIly JaHamadTa; 6) 3HAYEHUS COMKHYTO-
¢ty KpoH Ha napHbix ITTT 6L npuMepHO OAMHAKOBBIMY; B) napHbie 111
HAXOAUJIMCh HAa paccTOsHUK He 6ostee 0.5 KM APyTr OT Apyra. ITH 0COOEHHO-
cru og6opa I1TI mosBosisin paccMaTpUBaTh KOMILIEKC YCJIOBUI CPeibl Ha
ITIT An— B KauecTBe KOMILIEKCA YCJIOBUIL, KoTopble MOrIn ObiTh Ha ITTT An+
B caryuae, eciiu Obl A. negundo He goMmuHMpoBas Ha Heii. Beero sasmoskeno 10
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napubix ITIT: 8 TITT Ha Teppuropuu r. Exarepunbypra, 1 — Ha Teppuropun
r. Apamuin n 1 — ma Tepputopnu noc. Kosbiroso. Ha kaxmoit 1111 ompene-
JIEHO 001IIee YMCJIO CTBOJIOB JIEPEBbEB 1 YKCJIO CTBOJIOB A. negundo, nuamerp
KOTOPBIX Ha BbicoTe 1.3 M nipesbiinan 4 cm. B apesocroe coobmiects An— j10-
muHuposanu: Malus baccata (L.) Borkh, Prunus padus 1., Pinus sylvestris L.,
Salix alba L., Salix fragilis L., Sorbus aucuparia L., Tilia cordata Mill., Ulmus
laevis Pall.

Hsmepenue comxnymocmu xpon. Ha xaxmpoit 1111 mmudposeim dotoarn-
mapatoM Lumix DMC-FP2 (I13C-garuux — 1/2.5”/10.3 muH tukcesneii/
MIEPBUYHBIH 1BETOBON (HUIbTP; pazpetnienne dhoto — 3648x2736 nmukceieir)
B cepe/lnHe U0 BBITOMTHUIIN 10 10 I[BETHBIX CHIMKOB BEPTHKAJILHO BBEPX
(c BoicoThl 0.8—1.2 M). CHUMKM BBITTOJHAINCH B caydaiiHbix Toukax 111
Bcero Beimosneno 240 BepTUKaIbHBIX CHUMKOB TTOJIOTA.

IToaroroBka CHUMKOB K aHajJM3y BbiojHeHa B mporpamme Adobe
Photoshop 11.0 (Adobe System Inc., 2008). V306paeHust KOHBEPTUPOBa-
Jiich B OuHapHbIe (ABYXIBETHBIE) TAKUM 00OPasoM, YTOObI YePHBIE TUKCETN
COOTBETCTBOBAJIM KPOHAM, CTBOJIAM JIEPEBLEB U JIPYTUM €CTECTBEHHBIM TIpe-
rpajiaM COJIHEUHOMY CBETY, a GeJibie MUKCEJH COOTBETCTBOBAIM OTKPHITOMY
HeOy. AHa/IM3 COMKHYTOCTH KPOH BbIIIOJIHEH B porpamme Matlab R2018b
(9.5.0.944444, The MathWorks Inc., 2018) ¢ nomoIipro cremnuaabHO HaIK-
caHHoro Jist atux 1esneit koga ([yoposun, Kpynuna, 2020). [lus kaxmoii
obpaboraHHOil (doTorpaduyl MOJYYEHO OTHOIIEHHE YUCIA YEPHBIX ITHK-
ceJieil K 00IIeMyY YMCITy THKCEJIEH, IPUHSATOe HAMU 32 COMKHYTOCTb KPOH.
3HavYeHUsT COMKHYTOCTH KpoH 7715t Kaskoit 1111 yepemamsiim.

N3mepenne ypoBHsi ocBeménnoctu. /s kaxpoin 111 mokcmerpom
TKA-IIKM-42 BoemosHeno mo 20 u3MepeHN OCBENEHHOCTH Ha BBICOTE
1.5 m BHyTpH 3apocueii (L ; B mokcax, x10?) i Ha 6;1u31esanieii OTKpbITOi
mectHOCTH (L,; B Jokcax, x10?). YyacTku Ha OTKPBITOI MECTHOCTH Ha-
XOJIUJIUCH OT 3aPOCJiell Ha PACCTOSIHUH, MTPEBBIINAIOIIEM BBICOTY /IEPEBHEB
B 9THX 3aPOCJISIX, C IIeJIbI0 UCKJIIOYUTD MepexBaT cBeTa KpoHamu. Bee us-
MepeHUsT OCBENEHHOCTN BBITIOJHEHBI BO BpeMeHHOM TpoMeskyTke ¢ 10:00
no 15:00 no mectHomy Bpemenu. Vismepenus L, u L, BbIIIOJIHEHbI B O/1-
HAKOBBIX MOTO/HBIX YCJIOBUSX C TIPOMEKYTKOM BPEMEHU MEXK/Y U3Mepe-
Huamu Ha I1IT u oTkpbITON MecTHOCTH He Oosee 5 muH. 2400 usmepeHuit
OCBEIEHHOCTH BBITIOJIHEHBI B /IBa Typa: ¢ 22 1o 30 nioHs U ¢ 24 uioJis 1Mo
3 asrycra 2020 r. McxoaHble 3HaYeHUsT OCBEMIEHHOCTH YCPEIHSIIN JIJIsk
KasK0r0 Typa OTHeabHO. [lJsl OLlEHKH JOJU CBeTa IO MOJOroM co00-
IIECTB OT 0OIIIEro JHEBHOTO MCIIOIb30BAIN MHIIEKC I, WM XapaKTepuCTH-
Ky OTHOCHUTEJBHOTO CBeTOBOTO noBOJbcTBUS (Jlapxep, 1978), kotopsrit
olpeie/isiii KaK OTHOLIEHHE WHTEHCHUBHOCTH OCBELIeHUsT B MEeCTOOOUTa-
HUM K GJMKailiieMy 110 BpeMeH! H3MePEHII0 MHTEHCUBHOCTH OCBELIeHUST
Ha OTKPBITOM MecTe. Ha OCHOBaHWMM 9TOTO MHIEKCA MBI PACCUYUTAIIHN JIOJTIO
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TIePEeXBAYEHHOTO CBETa OT OOIIEro MHEBHOTO (MH/EKC 3aTEHEHNS), BbIpa-
AKeHHbII Kak I, BoruTennblii n3 eaunuibl (Popmyaa 1):

Lq
Ig=1— —x100% (1)
L,

, rne I, — wnpexc satenenns; L, — ypoBeHb OCBEMEHHOCTH Ha BBICOTE
1.5 M 11071 moJ10rOM JlepeBbeB, 1kx10% L, — ypoBeHb OCBEIEHNSA Ha BbICOTE
1.5 M Ha OTKPBITON MecTHOCTH, KX 102,

AHaiM3 JaHHBIX. Y CJIOBUSI OCBEIIEHMS B OMMCAHHBIX COOOIIECTBAX Xa-
PaKTEepPU30BAJIN, C OJHON CTOPOHBI, KOCBEHHO, TIO JTAHHBIM, MOJIYUYECHHBIM
Ha OCHOBaHWM 00paboTaHHbIX (hoTorpaduii (06o3HAUEHITE — COMKHYTOCTb
KPOH B IIPOIEHTAX ), C IPYTOI CTOPOHBI, HAITPSIMYTO, KaK JOJIIO0 TepexXBav€eH-
HOTO KPOHAMU CBETA OT 00IIEro JHEBHOTO YPOBHSI, PACCYUTAHHYIO HA OCHO-
BaHIN U3MepeHuii mokcMerpa (obo3navenne — I B IPOIEHTAX).

[l cpaBHeHUsI COMKHYTOCTH KPoH 1 3aTeHenust Ha 111 pasubix Bapu-
AHTOB MCITOJIb30BAJIN t-TECT JIJIs1 CBSI3AHHBIX MI€PEMEHHDBIX; 3aBUCUMAas Tie-
peMeHHas — COMKHYTOCTb KPOH WJIH [, TIPEMKTOP — BapHAHT cOOOIMIeCTBa
(An+ nm An—). CBsi3b aGCOJTFOTHOTO YKCJIa CTBOJIOB B [PEBOCTOE U JTOJIU
CTBOJIOB KJIEHA B JIPEBOCTOE C YCIOBUSIME OCBEIIEHMUS, a TAKKe CBSI3b pas-
HBIX CIOCOOOB OIIEHKM YCJIOBHII OCBEIIEHUSI MEXKAy OO0l IpoBepsiin
€ IPUMEHEHNEM KOPPEJISIIMOHHOTO aHATN3A, /IS BbISIBJIEHUS HATIPABJICHUS
cBs3el mpuMeHan Koadduiment koppessdiuu [Tupcona, st olleHKT Ka-
YecTBa almpOKCUMAINi — KoadduimeHT getepMuHaiuu (7°).

[Ipn anasmse maHHBIX BCe MTapaMeTpPbl, BBIPAKEHHbIE B J0JIX (COMKHY-
TOCTB KPOH, I, 107151 cTBOJIOB A. negundo B 1peBocToe), MOBEPT/IN aPKCH-
Hyc-11peobpazoBanmto. J[Jisi TOCTpoeHUsT TPaUKOB MCIOTB30BAIN HEIIPE-
06pasoBaHHbIE 3HAYEHIIST TAPAMETPOB.

PE3YJIbTATDBI 1 UX OBCYXIEHUNE

COMKHYTOCTh KPOH U3MEHsITach B mpeenax ot 87 1o 95% (B cpemHem
91%) B coobuiecTBax An+t; ot 58 10 97% (B cpemHeM 85%) B coodiecTBax
An—. Jlos1s mepexBad4eHHOTO CBETa OT O0IIEro JHEeBHOTo I M3MeHsAIach B 3a-
pocasix kieHa ot 89 10 99% (B cpemreM, 95%), B 3apOCISIX IPYTHX A€PEBHEB
— 0T 76 10 99% (B cpearem 89%).

OO6rmiast CBsI3b COMKHYTOCTH KPOH U 3aTEHEHUs TIOJIOKUTEIbHAS
(puc. 1). /Ipyrumu cioBaMu, COMKHYTOCTb KPOH U 3aT€HEHUE — XapaKTepH-
CTUKW, OITUCHIBAOIIIE OJHO SIBJIEHUE — YCJIOBUSI OCBEIIEHUS UM CBETOBOI
PEKUM COOOIIECTB.

Cpe/iHsasi COMKHYTOCTb KPOH B coobuiecTBax An+ Ha 5% Bbllle, 4yeM
B coobuiecTBax An—, HO 3TU pa3jnuus HesHauuMbl (puc. 2a). CpegHee
3aTeHeHue B 3apociisix A. negundo Boiie Ha 6% U 9TH Pa3IMuns 3HAUH-
Mol (puc. 20).
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Taxum 06pa3oM, ¢ OTHO CTOPOHBI, ATO MOATBEPIKIAET, UTO COOOIIECTBA
An+ 1 An— GJIM3KY 110 3HAYEHUAM COMKHYTOCTH KpoH. C APYroii CTOPOHBI,
pH OIN3KON COMKHYTOCTH KPOH B 3apOCIISIX A. negundo Bee ke TeMHee, ueM
B 3apOCJISIX IPYTUX JIEPEBLEB.

COMKHYTOCTD KPOH C YBEJIUYEHUEM JIOJIA CTBOJIOB A. negundo B npeBo-
cToe He usMeHsiiach (puc. 3a), Kak 1 ypoBeHb 3ateHerus (puc. 36). Ycio-
B OCBEIIEHNUST He M3MEHSJINCh M C POCTOM YFHCJIa CTBOJIOB JIEPEBBEB B CO-
oburectse (puc. 4a, 6).

p<001;# =045

1001 ®
90 F
®
h-q"’
80F
701
50 75 100

CoMKHYTOCTB KpoH, Yo
Puc. 1. Ces3v coMKHYmMOCmu KpoH ¢ 0 0J1ell NepexsaueHHozo KPOHamu ceema
(cpednee, murnumym, maxcumym na I111) ¢ obweti svibopre coobuwecms. [lokasana
aunelnas annpoxcumayus (Yepnuas 1unus), yposens 3navumocmu (p)
u Koappuuyuenm demepmunavuu (r°).

s 100r 7=1.51:p=0.16 100f t=2.72;p=0.02
i _
é 00 # o0 |-
= 3
o O .
2 ~
é 80| 80|
8 _
© 7@ 70/(©)
.Aﬂ"' Aﬂ- A_'[1+ An_
Bapua#nTt coobmectsa BapwuaHT coobimecTBa

Puc. 2. Cpedusist (£cmandapmmoe omkionenue) comkymocm kpow (a) u 0os ne-
pexsauennozo ceema om 00wezo onesnozo (6) 6 sapocisx A. negundo (An+; kpacnvie
KpYeu) u 8 3apocisx opyeux 6udos depesves (An-; serenvie ksaopamor). lokasamnot
3Hauenus t-kpumepues 0is CBAIAHHBIX NePeMentvly (1) U yposu snauumocmu (p).
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Jomna ctBomos 4. negundo Honsa crBonos A. negundo
B IpeBocToE, %o B ApeBocTOE, Y%
Puc. 3. Ce53b cpedneii comxnymocmu Kpox (a) u 001U nepexsaveHHozo KpOHAMU cee-
ma om obuezo Oneenozo (cpednee, munumym, maxcumym na IIIT) (6) ¢ doreii cmeonos
Acer negundo. Ilokazanvl iunuu annpoxcumayuu (depHole TUHUU), YPOBHU 3HAUUMO-
cmu (p) u ko3 puyuenmor demepmunavuu (1°).

p=0.16; #=0.11

p=0.03; =047
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Uucno cteonos HA 400 2, mT ucao cteonos Ha 400 a2, mrT
Puc. 4. Ces3v cpedneti comxrymocmu kpou (a) u 001U nepexsaveHHozo céema om
06uezo onesrozo (cpednee, munumym, maxcumym na I1IT) (6) ¢ uucrom cmeonos de-
pesves [loxkaszanvl auneiinvie annpokcumayuu (Yepuvle TUHUL), YPOBHU 3HAUUMOCTIU
() u Koappuvuernmor demepmunavuu (r°). CRAOUHBLMU JTUHUSMU NOKA3AHDL JUHUL
annpokcumaruu, onucvlearouue snavumole cesisu (p < 0.05).

He ynanoch HOATBEPAKTD, YTO CBETOBOI PeKUM yPOAHU3UPOBAHHBIX CO-
ob1iecTB 00ycIoBJIeH ypoBHeM Iipeobananus A. negundo. Ho MCKIIOUUTS,
4TO TaKast CBSA3b CYIIECTBYET, HEJIb3sl, T. K. KOPPEJSIIMU YCJAOBHUI OCBellle-
HUSI C JI0JIell CTBOJIOB KJICHA OJHOHAIIPABJIECHHBI, HE3AaBUCUMO OT Crocoba
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OLIEHKH YCI0BUI ocBelenus (puc. 3a, 6). C pocToM umnciia CTBOJIOB B ypba-
HU3MPOBAHHBIX COOOIIECTBAX COMKHYTOCTh KPOH YBETHYNBAIACH HE3HAU-
Mo (puc. 4a), a I, — snaunmo (puc. 46).

Pe3ybTaThl MO3BOJISIOT MPEAIONOKNTD, UTO B 3aPOCIIIX A. negundo yc-
JIOBYSI OCBEIIEHUS 3aBUCAT HE TOJBKO OT CTEMEHU TEPEKPHITHS Heba KPo-
HaMU B BEPTUKAJIBHON IIPOEKIMH, HO U OT JIOIOJHUTEJIbHBIX (HaKTOPOB:
mepexBar 6OKOBOTO TIOTOKA CBETA HABUCAIONIMME KPOHAMU ¥3-32 (hOPMU-
POBaHSI HAKJIOHHBIX CTBOJIOB, BRIHOCSIIIX JIUCTBST K CBETY B CBOGOIHOM OT
kpoH poctpancTse (Koctuna u mp., 2013).

SAK/IIOYEHUE

[To mpencraBieHHBIM JJAHHBIM, COMKHYTOCTb KPOH ¥ CTeleHb 3aTeHe-
HUSI — TECHO CBS3aHHbIe MEXIY c060il XapaKTepUCTUKU U CBETOBOH pe-
JKUM COOOIIECTB MOKHO XapaKTePH30BaTh KaK ¢ MOMOIIbI0 COMKHYTOCTH
KPOH, OlleHeHHOH 10 doTorpadusim, Tak U ¢ TTOMOIIBIO TIPSIMbIX U3Mepe-
Hulil ocBeménrocT. TakuMm 06pasoMm, epBoe MPeAoI0KEeHIEe TOATBEPK-
JIEHO.

ITpu oaMHAKOBOI COMKHYTOCTH KPOH B 3apocisix A. negundo temuee,
YeM B 3apPOCJISIX JIEPEBbEB IPYTUX BUA0B. MOKHO, TTO-BUAMMOMY, CUUTATh,
4TO NMPH OJUHAKOBOI COMKHYTOCTH KPOH KJIEH TI€pPeXBaThIBAET CBET OoJjiee
addexTrBHO, UeM ApyrHe BUIbI ePEeBbEB. ITO COOTBETCTBYET €r0 CTaTy-
cy Buga-tpaHcdopmepa. TakuM 06pazoM, BTOpoe MPEAIOJIOKEHNEe TaKKe
HoATBEP:KIeHO. Vcronb30BaHHast METOANKA MoAO0pa IPOOHBIX MIOIaLei
¢ OIMBKMMU 3HAYEHUSIMU COMKHYTOCTH KPOH [TO3BOJIIJIA [T0KA3aTh, YTO YUET
TOJIbKO KPUTEPUST COMKHYTOCTH KPOH He TI03BOJISIET TOJTHOCTHIO BBIPOBHSTH
YCJIOBHUS COOBIIECTB 110 YPOBHIO ocBeleHust. Onupasich Ha BEJUUUHY COM-
KHYTOCTH KPOH B BEPTUKAJIBbHON MPOEKITNU, HEBO3MOKHO YUeCTh IepexBaT
GOKOBOIO IMOTOKA CBETA ¥ HAJIOKEHIE KPOH JE€PEBbEB PA3HbIX SAPYCOB APYT
Ha apyra. [IpsiMble H3MepeHust OCBEIEHHOCTH MO3BOJISIIOT GoJiee 00beKTHB-
HO OTIEHUTD CBETOBBIE YCJIOBUSI.

[Ipu orieHKe COMPSIKEHHOCTH YCIOBUI OCBEIIEHUS C YPOBHEM JIOMUHM-
poBanust A. negundo ¥ NJIOTHOCTHIO APEBOCTOS BbISIBJIEHA 3HAUNMAasT [10JI0-
JKATEJIbHAS CBS3b MIJIOTHOCTH JIPEBOCTOS C I0JIeH TepeXBaYeHHOTO KPOHAMU
cBeta. OcTasbHbIE CBSI3N HE3HAYMMBbI, HO UMEIOT TO JKe HalpaBJeHue. JTO
3HAYWT, YTO TPEThe MPEIOTOXKEHNE, 3AKII0UABIIEECS B TOM, YTO YCJIOBUS
OCBEIIEHNS CONPSIKEHBI CO CTENEHbIO JOMUHUPOBaHUs A. negundo u obieit
IYCTOTOI 3apocjieil BEPOSTHO, HO TpeOyer IOIMOJHUTEIbHOU MPOBEPKU.
Hamm ganabre ToATBEP:KAAIOT 9TO TPE/IIONIO0KEHNE YACTUIHO.

Jluist Jrydinero IOHMMAaHUsSI 3HAUEHMs [lepexBara CBeTa B cOO0IIecTBax,
HOABEPIIIMXCS MHBasUU A. negundo, TpaHcHOPMAIIUIO CBETOBOIO PEKUMA
HEeoOXOAMMO OIIEHUTh B 0OoJjiee NMIMPOKOM JUanasoHe COMKHYTOCTH KPOH
C MCTOJIb30BAaHUEM TIPSIMBIX M3MepeHuil ocseniénHocTn. [Tomumo orenkun
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YCJIOBHII OCBEllleHUsI B 3apociisaX A. negundo Ba)KHO OLIEHUTH CBSI3U 3aTe-
HEHUsI ¢ BUAOBBIM GOTATCTBOM U MOKPBITHEM BHUOB TPABSIHKCTHIX PacTe-
Huil. BeinosiHeHHast paHee paboTa, OlleHUBAoIas CBsI3b COMKHYTOCTH KPOH
C 9THMHU MapaMeTpaMH, He [ajia OJJHO3HAYHOI OlleHKH 9Toii cBsi3u (LyGpo-
BuH, Kpynuna, 2020).
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OnTuMu3aiys ycjioBus BbIpalluBaHUS
cysb(aTBOCCTaHABIUBAIOIIUX OAKTEPHI
JJIS penIeHus MPO0OJIeM OYMCTKH 3arpsi3HEHHDBIX BO/]

K.K. Kmumos, K./I. Beicotun, M.A. Be3amaTepHbIx

Ypanbckuii penepanbhbiil yauBepcuTeT uM. iepsoro IIpesunenta Poccun
B.H. Enbiuna, v. EkarepunOypr

Kmiouesvie crosa: numamenvnas cpeda, cyivpameoccmanasrusarougue 6ar-
mepuiL, OUUCTKA CMOYUHBIX 800, 2IUUEPUH

Yucmo GakTepuii BO BCeM MUpE HE TOIAETCS UCYUCICHUIO, X POJb
TPYIHO TIEPEOTIEHUTD KaK JIJIs TPUPOJIBLI, TaK U JJIs dyesmoBeka. Tak, 6akre-
PUH yYaCTBYIOT B GHOTEOXMMHUYECKHUX IUKJIAX B GuocthepHoil crucremMe: -
KJIBI yTaIeposia, hocdopa, KaJablins, KPeMHUS, JKesre3a, a3oTa, cepbl. Lk
CEPBI CYIECTBYET GIarofiapst peakitusiM CyIbhar- U cepopeyKIni, OKUC-
JIEHVST CEPBI, KOTOPBIE KATATU3UPYIOTCS TOIBLKO Gakrepusmu (XaMury -
Ha u 1p., 2012). Oxnako, faHHbIE TTPOTIECCH TTOJIE3HBI HE TOJBKO JIJIST ecTe-
CTBEHHBIX CUCTEM, HO U JIJISI TIeJIel, TTpeciefyeMbIX 4yesoBekoM. C TTOMOITIbIO
cysbdarsoccranasauBatonmx 6akrepuil (CBB) MOKHO ocaxiaaTh MeTa-
JIBbI, KOTOPbIE HEBBITOHO YJIABJIUBATH APYTUME CIOCOOaMH. ITO CBOWCTBO
cymbhaTpeyIupyomux 6akTepuii crmoco6CTBYET OYMCTKE CTOYHBIX BOJ
TIPOU3BOJICTB OT MeTaII0B. Tak Kak JanHble GaKTepUN MCTOMB3YIOT B CBO-
el JKU3HeIeITeTbHOCTH CYIb(MAT, TO €r0 TaKXKe MOKHO Y/AJSITh U3 CPEIbI,
B KoTopoi mpucyTtctByioT CBb.

3arpsisHeHUEe BOJ TSKETBIME MeTaJJIaMH SIBJISETCST aKTYaTbHOM TPO-
6aemoit (TocymapcrBennsiii gokaazn, 1998). B Mecrax geiicTByIOmMX 1 3a-
GPOIIEHHBIX MIAXT 06PA3yIOTCsA KUCbIe ApeHakHbie BoAbl. OHU copepskar
GOJIBIIOE KOJMYECTBO TSKETBIX METAJIOB U CYTb(HATOB, a TaKKE UMEIOT
HU3KWi pH, aBasiomuiicss pe3yIbTaToOM OKUCTEHUS CYIb(MOUI0B METAILIIOB.
B Hacrostiiiee BpeMst MUPOKO PACITPOCTPAHEHBI XUMUIECKIE METOBI 0be-
3BPERMBAHNS CYIb(AT- M METALICOAEPIKANIINX CTOUYHBIX BOJ. CTOMMOCTB
TO0GHBIX TIPOTIECCOB BETUKA TIPY HE 0YeHb BRICOKOH a(hheKTHBHOCTH y/a-
JieHust cyibdara 1 Metasnnos. [IpakTudyeckn 3HAYNMON sIBJIsIETCS Pa3paboT-
Ka ¥ BBEIIEHNE CHCTEM GHOTOTMYECKOH OYUCTKY BOJI, COAEPIKAIINX METAJ-
JIbI, ¢ ucnoJibzoBanneM CBD.

Buosorndeckmit MeTol MMeeT HECKOJbKO CYIIECTBEHHBIX TPEUMY-
IECTB TI0 CPABHEHUIO C XUMUYECKIMH METOIAMHU, TAKIX KaK CPABHUTEJIb-
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HO HHU3Kas CTOMMOCTH, BbICOKasT 3(h(HEKTUBHOCTh yAAJEHUS METAaII0B
U BO3MOKHOCTH TTOBTOPHOTO WCITOJIb30BAHUS W3BJIEUYEHHBIX METAJIJIOB.
Boubiioe npakrudeckoe 3HadeHre UMeET MoA00p ONTUMANBHON B 9KOHO-
MUUYECKOM M KaueCTBEHHOM TijlaHe nutareabHol cpenbl (I'yces, MuHeesa,
2004).

Hens nccnenoBanust: ONTUMHU3ANNST TUTATEBHON Cpejibl CyJibhaTBOC-
CTaHABIMBAIOMIMX OAKTEPUI /151 O4YUCTKU CTOYHBIX BOJ] OT TAMKEJIbIX METaJI-
JioB. 3ajgaum vccseoBanus: Boienerne CBD n3 mprupoaHoro nCTOYHUKA,
MoJrydeHre HaKOTUTETbHOW KyJIbTYPBI, Ollpe/ie/ieHre ONTHMAaJIbHON TTHTAa-
TEJIbHON CPeJbl ¢ YYETOM HKOHOMUYECKOHW BBITOJIbI, ONTUMU3AIMS MTATA-
TeJIbHON cpejibl 10 MeToy bokca-Ywuicona.

MATEPUAJI 1 METO/IbI

OCHOBHOIi aKIIeNTOP 3JIEKTPOHOB IMPH JIbIXaHUU — CyJIb(aT-1uoH, Mpo-
JIYKTOM BOCCTAHOBJIEHUSI KOTOPOTO SIBJISIETCS CYJIb(MUI, 4ePe3 IIPOMEKYTOU -
HYIO CTaAuIo 06pasoBaHust cyabdura.

CBD oTKpbIBaIOT HaM JIOCTYTI K aJIbTEPHATUBHOMY TIYTH — CBSI3bIBAHUIO
MOHOB METAJLJIOB C CEPOBOJIOPOIIOM, KOTOPBIH SIBJISIETCS TIPOAYKTOM JKH3-
HeJlesATeIbHOCTH OakTepuil, ¢ 06pasoBaHUEeM HEPACTBOPUMBIX CYJIb(UI0B:
H,S + Pb**— PbS| + 2H". /lna ynaBimBaHus HOHOB B JKHJKOIT (hase BbI-
XOJHOI BOAHBII TOTOK 13 GHOPEKaTOPa, CoAepKallnil H3OBITOK CePOBOJIO-
PojIa, CMEIINBAIOT ¢ KOHIIEHTPUPOBAHHOM YacThio MOTOKa 0OpabaThiBaeMOii
BO/JIbI, COJIEPIKAIIEN MOHBI TSIXKEJbIX METAJIOB, KOTOPbIE, MPEBPaIIasich B
cybdupl, 00pasyoT HEPaCTBOPUMbIE arJIOMepathl, yAajseMble OCasKie-
HueM. IPOEKTUBHOCTD yAaleHHs TAKUM CIIOCOO0M MOHOB I[MHKA COCTAB-
asier 97-99%, nonos Meau 1 xpoma 110 96% (Kalyuzhnyi et al., 1998).

Jliist BbiIeIEHUS CyIb(aTBOCCTAHABINBAIOMIMX GAKTEPHil NCIIOIb30Ba-
Ju yaMypTekyio HedTh, nipepoctaBieHHyio 3AO «VxeBckuit HedTIHOM
HAYYHBIN IEHTP», KOTOPYIO MOXKHO KJIACCU(DUIMPOBATh KaK CEPHUCTYIO
1 BeicoKocepHucTyio. CBD BeIessisin u3 peiocTaBIeHHON TPEXCYTOUHOM
HedTH.

CyusbpaTBOCCTaHABIMBaIOLIME GAKTEPUH SBJISIOTCS aHadpoOaMH, 1109-
TOMY IS UX BblAe/IeHNs U3 HedTH ObLI BBIOPaH OMOJIOTMYECKUI TPHHIIMIL,
OCHOBAHHBII Ha CO3JIaHNK aHAdPOOHBIX YCIOBUU KYJIbTUBUPOBAHUS.

OcHOBHast cpejia JuUisl BBIPANUBAaHUS  CYJIb(HATBOCCTAHABIUBAIOIINX
Gakrepuii — ITocrreiita (ITerposa u ap., 2003). B GosbIIMHCTBE CBOEM K-
TaTeJIbHbIE CPEbl Pa3INYaloTCsl UMEHHO CyOCTPaTOM, a TaK/Ke HaimdyreM
JIPOKIKEBOTO 9KCTpakTa. OcTajbHbIE AJIEMEHTBI TIPUCYTCTBYIOT BO BCEX CPe-
llaX, pa3HHIA TOJbKO JUIIb B ux coornomenunn: KH,PO,, NH 4Cl, CaCl2y
MgSO,, Na,SO,, MUKpPO2/IeMEHTbI, BATAMUHBDL.

B kauecTBe HCTOUHMKA yriepoja OblI BEIOPAH IVIMIEPUH, KAK 9KOHO-
Muyecku GoJjiee JIeleBblid, 4eM Kjaaccuueckuil aus BuipamBanus CBB
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JakTat. [l onTMMU3ANUU MUTATENbHOW CpPeIbl € HCIOJIb30BaHUEM
B cpeze ITocTreiiTa Gosiee JENIeBOro rIMIEPUHA BMECTO JIAKTaTa UCIIOJb-
3oBasicst Metosi Bokca-Yuicona (metox kpyrtoro Bocxoxiaenwus). Cra-
TUCTHYECKYI0 06pabOTKY NMPOBOANIN BPYUYHYIO, pACCUMThIBAs KPUTEPUIi
Duinepa.

UcnonbzoBanu oxnocyTounyio Kyabrtypy CBD, Bbwipamiennyio mpn
30 °C na nurarenpHo# cpene Ilocrreiita C, koTopylo 3aTeM IepeceBan
(1 mur) B KosGbl eMKocThIo 250 Mut co 100 MJI cpesibl, COCTOSIIIEN U3 CIIeiy-
IONIMX KOMIIOHEHTOB: TJIMIEPUH, Aposk:keBoll skcrpakT, Na,SO,, KH,PO,,
MgSO,-7H20, FeSO,7H,0, NH Cl, Na,S-9H,0, CaCl,-6H,0 B kommye-
cTBe, HEOOXOAMMOM COIJIACHO ILIaHY 9KCIEPUMEHTa, W KyJIbTUBUPOBAJIM
B TeueHue Tpex cyTok mpu temmneparype 30 °C.

B kauecTBe 4eThIpéX (haKTOPOB BapbUPOBAHUST ObLIM B3ATHI [JIUIIEPUH
(X)), mpoxxesoii akcrpakt (X,), Na,SO, (X,), KH,PO, (X)), conepkanue
OCTaJIbHBIX KOMIIOHEHTOB (DePMEHTAIIMOHHON Cpeibl OBLIO 3aDUKCUPOBAHO
Ha crefyiomem yposue: MgSO,-7H,O - 0.06 r/m, FeSO,-7H,O — 0.1 r/n,
NH,CI - 1.0 r/m, Na,S-9H,0 - 0.5 /1, CaCl,-6H,0 — 0.06 r/1.

PE3YJIBTATDBI 1 ObCYX/IEHUE

KoHcopiuyM cy/ibdharBoccTaHABINBAIIINX OaKTePUil OBLI YCIIEIIHO
BbIJIeJIEH U3 Y IMYPTCKOI HehTH 1 BhIPAIIeH Ha CeJIEKTUBHOM MUTATETbHON
cpezie Iocrreiira C. ITociie 4ero ObLT BHIIOJIHEH [IEPECEB B ONBITHBIE CPEJIbI,
cojiepsKaliie TJINIEPUH BMECTO JIaKTaTa, U € TIOMOIIbI0 MaTeMaTHUYECKOIro
MOJIEJINPOBAHUS  OIIPE/EIeHbl ONTUMAaJIbHbIe COOTHOIIEHUS KOMIIOHEH-
toB. ITo Merony Bokca-YuicoHa ObLIO BBIBEIEHO ypaBHEHHE PErpecCHu:
P =945 - 232X, + 1.56X,+ 1.53X, — 2.97X,. Ha ero ocHoBanun paspa6o-
TaH ONTUMAJILHBIN COCTAB MUTATETHHON CPEIBI JIJIsI TIOJYUEHUST MAaKCUMaJIb-
HOTO KosinyecTBa kusHecnocoOnbix kaetok CBB. Cocras cpeibl: ranieput
— 15.47 v/, nposxkesoii akerpakt — 2.16 r/m1, Na,SO, — 3.18 r/1, KH,PO,
—2.50r/1, MgSO,-7H,0 - 0.06 r/z1, FeSO -7H,0 — 0.10 r/1, NH,Cl - 1.00
r/m, Na,S-9H,0 - 0.50 /1, CaCl,-6H,0 — 0.06 r/1.

[uiepus, KOTOPBII SIBJISIETCS OJHUM M3 OCHOBHBIX KOMIIOHEHTOB Opra-
HUYECKUX OTXO0B [IPH IIPOM3BOACTBE OHOTOIINBA (OUOAM3eIs ), HAIIEBOI
1 KOCMETHYECKOM TIPOJLYKITNHU, UCITOJIb30BaTh ISl KyJabTuBupoBanuss CBb
Ky/la 9KOHOMIYECKHU 00JIee BBITOIHO.

SAKITIOYEHUE
PaspaboTtaHa 9KOHOMUYECKHU BBITOIHAS [TUTATEIbHAS CPeia IS KyJIbTH-
suposanus CBB, nakrar us cpezpl [Tocrreiita C ObLT 3aMeHeH Ha MIAIEPUH
1 PAaCCYMUTAHO ONTUMATIBHOE COOTHOIIEHNE KOMIIOHEHTOB, YTO OIpe/Ie/IeH-
HO yeleBuT npoiecc ucnosbsopanus CBB mis 6nosornueckoil ouncTku
CTOYHBIX BO/I.
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Anamus nosmmopdusma ITS-nocienoBarenrpHoCTEN
Lagotis uralensis n L. minor (Plantaginaceae)

K.A. Kosanenxo!, /.M. lllaapun?, O.E. Baayiickux?

! ChIKTBIBKAPCKUIT TOCYIAPCTBEHHbIN yHuBepcuTeT M. [Iutupuma
Copokuna, r. ChIKTBIBKAp
2 Nucruryt 6uonornun GUI] Komu HIT ¥YpO PAH, r. CoIKTBIBKAp

Knrwueevie crosa: Lagotis, ITS2, THK-wmpuxkoouposarue

Ha ceropusimnuit neub pox Lagotis Briouaer 20—28 BujoB, pacrpo-
CTPAaHEHHBIX MOYTU [UPKYMIIOJISIPHO B APKTHKE, a TAK)Ke B ropax YpaJa,
Cubupu, Cpenreit u Ilentpanbroii Asun, B 3akaBkaszbe u Masoii Asuu,
Tumanasx, B Ceseproii Amepuke (World flora online, 2021). Haub0.b-
niee BUOBOEe pazHooOpasue orMedeHo B ropax Cpexaneit Azuu u I{uH-
xaii-Tuberckom miaaro (Li et al., 2014). Ha teppurtopun Poccuu BcTpe-
yaeTcs dyeTbipe Buna pozaa Lagotis (Kynukos u ap., 2013), Ha Ypase — nBa
uga: L. minor (Willd.) Standl. u L. uralensis Schischk., sugemuk ¥Ypain-
ckoii ropuoit crpaubl ([Humkun, 1955).

Muorue Bujbl poga Lagotis 10cTaTOUHO MOAPOOHO U3YUEHBI C TOUKU
3penust MosieKyJsipHoit cucremaruku (Li et al., 2014). Oxgnako 1711 HEKO-
TOPBIX TIPEACTABUTEIEH HTOTO PO/IA, B TOM YHCJIE U JIJIS SHAEMHUKA Y pajia
L. uralensis, cBeJieHUst O HYKJICOTHIHBIX MTOCJIEI0BATEILHOCTSIX OTCYTCTBY -
ot (NCBI, 2020; BOLD Systems, 2020).

L. uralensis — supemuk Y pasa, orucad B pabore 1955 roga B.K. Tumi-
kuabiM 110 c6opam K.H. Urommunoii ¢ Konskakosckoro Kamus, Csepi-
gosckass obnactb (IMumkun, 1955; Topuakosckwuii, Ilyposa, 1982).
CaMoCTOsTeTbHOCTh HOBOTO BHUA TMOKa3aHa B MOP(OJOTUYECKUX pas-
Juuusax U 0bocobeHHOCTH apeasa (Ha MOMEHT ONUCAHUSI BUJA CBejle-
HUsT 0 pacnpoctpanenuu L. uralensis oxBaTbiBaiu ToabK0 IOXKHBIT Y pai
u Cpemuuit ¥Ypan). L. uralensis 3a npenenamu Poccuu He ormeuen. B Poc-
cun pacnpoctpaner Ha Ilpunonspuom, Ceepnom, Cpennem un OxHOM
Ypase (Kymukos u znp., 2013). OcHOBHBIMU IUarHOCTUYECKUMU TTPU3HA-
KaMu, oTjesadommMu L. uralensis ot 6auskoro suga L. minor, ABAAIOT-
cs1 JIMHA THIYMHOUYHBIX HUTEH U MOJIOKEHUE CTOJOUKA 110 OTHOIIEHUTO
Kk BepxHeil ry6e Benuwka (Tosopyxu, 1937; Hlumkun, 1955; Buky-
qgoBa, 1955; Jlamenkosa, 1962; Msanuna, 1977, 1981; Boimpuna, 1996
u p.). Apean L. minor — BOCTOYHOEBPOIICHCKUI-a3MaTCKUIi-3aMaJIHOAME-
pukanckuii (Ilocnenos, Ilocnenosa, 2007). B 30He HanmoX)XeHUS apeaysoB
L. uralensis u L. minor va Ipunosnsspaom u CeBepHoM Ypajie BCTPEUEHBI
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MOMYJISIIIUN € TIEPEKPHIBAIOIUMUCI 3HAYEHUSIMU KJIFOUEBBIX TTPU3HAKOB
y ocobell, uro 3aTpyaHseT ux BuAOBYIO uiaeHtuduranuio (Daxees, Ba-
ayiickux, 2019). B ¢Bgsu ¢ 9TuM, meab Hacrosieil paboThl 3aKJI0UATaCh
B OLIEHKE BO3MOXKHOCTHU pasiesenus L. uralensis u L. minor Ha OCHOBaHWK
BapuabesnbrocT ITS2-nocae0BaTe/IbHOCTH.

MATEPUAJIBI U METO/IbI

Marepuajiom ciayskuiu repbaphbie obpasipl L. uralensis ns Peciy-
6mukn Komu (SYKO-PV-17541; Cesepnbiii Ypay, xp. Iosicosbrii Ka-
MeHb, Okp. I. dHranecoc 2018 r.); Ceepasiosckoii obmactu (Sver-668185;
Cesepubiii Ypai, r. KocsBunckuit Kamenn, 1995 r.), (Sver-637324; Ce-
BepHbiil Ypai, Konxkakosckuit Kamens, 2004 r.); Pecny6iiku Banikop-
toctat (Sver-638608; Oxxubrit Y pad, r. Massiit Upemess, 1996 1.), (Sver-
668191; I0xkubIii Ypau, xpeber Mpemesb, ropHas TyHzapa y pyubs, 1995
r.). Tak ke MblI ucnoJb3oBaau repbapubie o6pasipsl L. minor us AHAO
(SYKO-PV-17539; TonspHsbiii Ypai, ceBepHast yacTbh xpedra OueHbIP/I,
03. Ouersl, Geper osepa, npubpexHbiil ragednnk, 2004 r.), u Pecry6im-
ku Komu (SYKO-PV-17540; Ilpunossapusiii Ypai, 6acceilH peku BoJib-
masi CerHst, BepxoBbst peku Kockio, okp. r. Manapara, 2006 1.). Kpome
TOrO, B aHAJIU3 BKJIOYEHBI 0OPa3Ilbl C MEPEXOAHBIMU IIPU3HAKAMU MEsK-
ny L. uralensis n L. minor us Peciy6aukn Komu (SYKO-PV-17542; Ce-
Bepubiil ¥Ypau, xp. Teabnoc-us, 2017 r.), (SYKO-PV-17543; Cesepubiii
Vpau, xp. Tenbrnoc-us, 6acceitn peku Tenbroc, 2018 1.), a Takske IOCI€10-
BatesbHOCTD L. minor (Ne KC413426.1) nu3 Kurtag u nocsieoBaresibHOCTH
L. minor (Ne HG424243.1) u3 Bocrounoro TailiMbIpa, 3anMCTBOBaHHbBIE N3
6asbl mannbix GenBank (NSBI, 2021).

Toranpayio JIHK Boiesism 13 BeICYIEHHBIX JTUCTHEB € TIOMOIIBIO Ha-
6opa «DNeasy Plant Mini Kit» (Qiagen, Germany), B COOTBETCTBUU C WH-
cTpyKIusmMu npoussoautess. Boinenenne [JHK, nommmepasnyio mennyio
peakiuio g mocsenoBaresnprocteit [TS2 1 ux nmocienyioiee cekBeHN-
poBaHue TIPOBOANIIK ¢ UcHoab3oBanreM obopynosanus ITKIT «Moieky-
JsipHasg 6uosorus» Mucruryra 6uonorun GUIL Komu HIT ¥YpO PAH,
r. CbIKTBIBKAp. MHOKECTBEHHOE BBIPABHUBAHUE HYKJIEOTHIHBIX TIOCJIEI0-
BaTeJbHOCTEN TpoBoAMIN ¢ npuMeHeHueM ajropurma ClustalW B npo-
rpamMme Mega X (Thompson et al., 1994; Kumar et al., 2018).

PE3YJIBTATDBI 1 OBCYXIEHUNE
Marpuiia maHHBIX /IS HYKJIEOTHAHOU TocjaenoBareapHoctn [TS2
Brufouasia 191 mapy nyxseotnsoB. CpaBHUTENBHBIN aHAMN3 BKJOYAT
HyKJIeoTUHbIe nocienoBaTeabHoct ITS2 na L. uralensis ¢ TTonsapHoro
n [Ipunonspaoro Ypaina, L. minor ¢ CeBeproro u IOzxHoro Ypasna u 1Byx
06pasios storo Buaa u3 GenBank, a Tak ke ocobeii ¢ mepexoiHbIMU TIPHU-
sHakaMu Mexny L. uralensis w L. minor ¢ Ceseproro Ypaa. O6pasiibl
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L. minor us GenBank otsimyarorcs oT gpyrux o0pasiios TOJbKO TpaHCBEpP-
cueil (A-C) B monoxkernu 39 ITS2 (tabnuia). Takske oTMedeHbl THOPUIL-
uble mukn (R) 71 Beex paccMaTpuBaeMbIx 006pasiioB, Kpome 00pasIoB
L. minor us GenBank, B mosoxenuu 73 ITS2. Kpome TOro npucyrcTByer
rubpuaHbiii nuk (S) obpasua L. uralensis (Sver-668191) ¢ FOxHoro ¥Ypajia
B nosioxkenuu 82 I'TS2.

Tabuma. HOJII{IMO]i(beI!S HYKJICOTH/IHbIE MO3UIINN I y9acTKoB [TS2
Lagotis uralensis n Lagotis minor

[Tosumms B pernone ['TS2
O6paser

39 73 82
Lagotis uralensis Sver-637324 A R G
Lagotis uralensis Sver-638608 A R G
Lagotis uralensis Sver-668191 A R S
Lagotis uralensis Sver-668185 A R G
Lagotis uralensis unn A R G
Lagotis minor SYKO-PV-17542 ;
Lagotis uralensis nin A R G
Lagotis minor SYKO-PV-17543 |
Lagotis minor SYKO-PV-17539 A R G
Lagotis minor SYKO-PV-17540 A R G
Lagotis minor KC413426.1 C A G
Lagotis minor HG424243.1 | C A G

SAKTIOYEHUE

Hawmu BriepBbie mosrydeHbl HyKJIeoTHIHbIE TTocaenoBaTeabroct [TS2
s L. uralensis ¢ Ceseproro u IOxnoro Ypana, a takske ausa L. minor
¢ lonsiproro u Ilpunonspuroro Ypasa. Ilokazano orcyTcTBue MoanMop-
dbusma Mexxay Bugamu L. uralensis u L. minor ¢ Ypaua. IIpu aToM rokasana
BHYTpUBUI0Bas auddepentmanus y L. minor 3 pasHbIX yacTell apeaJa:
obpasupl ¢ Taiimpipa 1 Kurtasg oTiMyaoTcsd OT YPaubCKUX IOIYJISAIUIL.
Jlist mosrydenust 6oJiee moHOM U MHMOPMATUBHON KapTUHBI HEOOXOIMMO
[IPOAaHAIM3UPOBaTh 00pasiibl L. minor us APyrux yacTeil apeana, OLEHUThH
crenenp reorpaduueckoit puddepeniumanuun 1 Bapuabeabnoctu JHK
(B TOM YHCJIE U TI0 IPYTUM MapKepaMm), a TaKKe COTIOCTABUTh IBOJIOINOH-
HY10 000C00JIEHHOCTb TAKCOHOB € UX MOP(OJOIMYECKIM CBOEOOPasHeM.

BJIATOJIAPHOCTU
Pa6ora Bbinonanena npu dunancosoii nojguepxkke PODU u Ilpasu-
tesnberBa Pecnybmku Komu (mpoext Ne 20-44-110011) B pamkax rocy-
napcrBeHHoro saganus MucruryTa 6uomsornn UL Komu HITYpO PAH.

80



K.A. Kosanenxo u 0p.

CIIMCOK JIUTEPATYPbI

Buxynosa H.B. Pon Jlarotuc — Lagotis Gaertn. // @nopa CCCP. M.-JL.:
Usn-Bo AH CCCP, 1955. T. 22. C. 500-511.

Bwidpuna C.H. Lagotis Gaertner — Jlarotuc // ®mnopa Cubupu:
Scrophulariaceae. Hopocubupck: Hayka, 1996. T. 12. C. 48—49.

Tosopyxun B.C. @aopa ¥Ypana. Onpeneaurenb pacTeHUl, 00UTAIOIUX HA
ropax YpaJjia v B ero npearopbsax ot 6eperos Kapckoro Mops 110 105K HbIX
npejenos gecHoi 3oubl. Ceepiosek: O6u. usg., 1937. C. 459-460.

TI'opuaxosckuii I1.JI., Illyposa E.A. Penkue u ncyesarorine pacteHus: Y pania
u Ilpuypanbs. ExarepunOypr: @DepepaiibHOe TOCYyJapCTBEHHOE YHU-
TapHOe TPeNNpusThe «AKajeMUUeCKUil HayYHO-U3aTeJbCKU, MPO-
M3BOJICTBEHHO-TIOJIUTPADUYECKUN UM KHUTOPACIPOCTPAHUTENbCKUI
nentp «Hayka». Ekarepun6ypr, 1982. C. 208.

Heanuna JIL.U. Pon Lagotis Gaerth.— Jlarotuc // MDiopa cesepo-Boc-
Toka esponeiickoit yactu CCCP: T. IV. Cemeiictsa Umbelliferae—
Compositae. JI.: Hayka, 1977. C. 113.

Kynuxoe I1.B., 3onomapésa H.B., Ilodzacecrkas E.H. DHieMudHbie pacre-
Hug Ypana Bo duope Cepaiosckoit obaactu // Marepuasinl KoHd.
MoJiozbIX yuénbix. Exatepunbypr: Tomuiknii, 2013. C. 285.

Jawenxosa A.H. Onpenenntens Boicmnx pactennii Komu ACCP. M.-JI.:
Msx-Bo AH CCCP, 1962. 355 c.

Dadees A.C., Banyiickux O.E. CucreMaTHKa ¥ PaciipocTpaHEHUEe BUIOB
pona Lagotis B Pecrybinke Komu // XXVI Beepoccuiickast MoJIoesxk-
Hasgd Hay4yHas KoHdepeHIus (C 3JleMeHTaMU HayYHOU MTKOJIbI) «AKTY-
asbHble pobseMbl Guostornn U skojaorun». CoikrbiBkap: IBb Komu
HIL ¥pO PAH, 2019. C. 43

Ilocnenos E.b. Ilocnenosa M.H. @nopa cocynuctoix pactenuii Taiimbipa u
conpeiebHBIX TeppuTopuii. YacTh 1. AHHOTHPOBAHHBIN CITUCOK (J10-
Pl 1 eé obmuit ananus. M.: ToBapuinecTBo HayuyHbix usganuii KMK,
2007. 457 c.

Hluwxun b.K. Hoswie Busbl pona Lagotis Gaertn. // Borannueckue mare-
puasnsl repbapus Borannuyeckoro uucruryra um. B.JI. Komaposa AH
CCCP. 1955. T. XVII. C. 380—382.

Kumar S., Stecher G., Li M. et al. MEGA X: Molecular Evolutionary
Genetics Analysis Across Computing Platforms // Molecular Biology
and Evolution. 2018. Vol. 35(6). P. 1547—1549.

Li G., Kim C., Zha H. et al. Molecular phylogeny and biogeography of the
arctic-alpine genus Lagotis (Plantaginaceae) // Taxon. Vol. 63(1).
Thompson J.D., Higgins D.G., Gibson T,J. CLUSTAL W: Improving
the sensitivity of progressive multiple sequence alignment through
sequence weighting, position-specific gap penalties and weight matrix

choice // Nucleic Acids Research. 1994. Vol. 22. P. 4673—4680.

81



@dayHa MJIEKOIUTAIOIIHUX
U3 MecToHaxoskaeHus Vickopckoe

K.IO. KonoBasoBa

WucruryT sxosoruu pacrernii v skuBotHbix ¥ pO PAH, r. Ekarepunoypr
[Tepmckuii Tocy1apCcTBEHHBIN HAIIMOHATBHBIN UCCIEI0BATENbCKAN YHU-
BepcureT, I. [lepmb

Knrouegvie crosa: apxeo3oonozus, mepuopayma, Kocmuvle OCMamyu,
NO30HULL 20710UeH

N3ydeHne KOCTHBIX OCTATKOB U3 apXEOJOTHUYECKUX TMAMATHUKOB T10-
3BOJISIT PEIIUTD PSiZl 3a/[a4, CBSI3aHHBIX ¢ OCOOEHHOCTSIMU KU3HEESITEIb-
HOCTH JIPEBHUX COOOIIECTB — 3TO PEKOHCTPYKIIUSI XO3SIUCTBA HACEJEHIIS,
oripe/ieJicHIE XapaKTepa PeCypcHOTO obectiedeHus, Celu(pUuKy 9KOHOMIE-
KU M MHOTHE JIPyTHe CTOPOHBI KM3HU HAPOOB IMpoliioro. Kpome Toro,
pabota ¢ OCTEOJIOTHYECKUMHU MaTepUaaMU IMO3BOJISIET BOCCO3/1aBaTh
9KOJIOTUYECKUE YCJIOBUS MUHYBIIUX 310X, OIEHUBATH CTENEHD BJUSHUS
YeJI0BEeKa Ha PeCYPChI JKUBOTHBIX U OKPYIKAIONIYIO cpely. AHaJIN3 TepBUY-
HOTO MaTepuaa U3 OTACIbHBIX APXCOJOTHUECKUX MTAMSATHUKOB ITO3BOJISICT
BOCCO3/IaBaTh MOJIHYIO KapTUHY (hayHbl KOHKPETHBIX PETHOHOB. B KoHEU-
HOM UTOT€ CTAHOBHUTCSI BO3MOKHBIM JI€JIATh KPYITHbIE 0OOOIIEHIS U TJ10-
GaJibHbBIE BBIBOJIBI O TUHAMUKE (hayHBI.

Jlannast paGorta Gbljia MOCBSIIEHA AaHAJIN3Y OJHOTO U3 TIEPBUYHBIX Me-
cronaxoxaeanii. Ileap paboThl 3aKJII0YAETCST B OIEHKE UCIOJIH30BAHUS
npeBHuM HacesieHueMm CeepHoro Ypasa miekonuraonmx B 1X—-XVIII
BB. TI0 MaTepuaiaM packornok Mckopckoro ropoanina. 3azauu: 1) orpe-
JeJIUTH OCOGEHHOCTU X0O3sIiICTBEHHON IESTEIbHOCTH JIPEBHETO HACEIEHUS,
2) BBISICHUTD KaKUM SBJISJIOCDH Bejlyliee HallpaBIcHUe B JKUBOTHOBOJICTBE;
3) BBISIBUTH BO3MOKHBIEC MI3MEHEHUS COCTaBa (hayHbI.

MATEPUAJI 1 METO/IbL

MarepuaioM it aHHON PabOThI MOCHYKUJIM KOCTH JKUBOTHBIX W3
packonok Vckopckoro ropoauiia, npoBogauMbix B 2020 . Mlckopckoe ro-
pouiie pacioyiokeno Ha cesepe [lepMckoro kpast, B 5 KM K CEBEPO-BOCTO-
Ky ot cesa Vickop Uepapinckoro paitona (60°41'04" c.ur. 56°45'44" B.11.).
B xoze npoBoaumbix B.A. O6opunbim B 1957, 1976, 1980 rr. apxeosioruue-
CKUX UCCJEJOBAHUS HA AMSITHUKE ObLIN BBISIBJIEHBI KOMILJIEKCHI PAHHETO
(ponmanoBckast kyabTypa IX—XIV BB.) U 103/HETO CpPeIHEBEKOBLS (I1e-
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puoz paHHel pycckoll kosonusanuu Bepxuaero [Ipukambs XV-XVI BB.)
(Menbunuyk, Kopuarus, 2003).

Jliist TaKCOHOMIMYECKOH UAeHTH(MUKAIMI OCTaTKOB Obljla UCIIOJIb30Ba-
Ha ATAJOHHAS KOJIeKIus my3esd VHcTuTyTa 9K0JI0TUM pacTeHUN W JKU-
BotHBIX ¥ pO PAH. Onpenenenne Bospacta KPC npoBoanim mo MeTonke
A. T'pant (Grant, 1982). AramuaupoBaan cTeneHb CTEPTOCTU OT/IETbHBIX
3y608B (d4, p4, m1, m2, m3) u 1eabIX 3yOHBIX PSALOB HUKHUX YETIOCTEN.
B ciyuae, Korza HEBO3MOKHO OBLIO OTJIMYUTH [IEPBbIiL U BTOPOI MOJISPHI,
MoJIydeHHbIe JaHHbIE B PaBHBIX A0JsX (110 0.5) OTHOCHIIMCH K IBYM BO3-

pacTHbIM KateropusM. OcTeosiornyeckas KOJUIEKIIMS XPaHUTCS B My3ee
NOPuX YpO PAH (Ne1425).

PE3YJIBTATDBI 1 OBCYXXAEHUNE
B0 usyuero 1239 KOCTHBIX OCTaTKOB, U3 HUX aOCOMIOTHOE GOJIbIIMH-
CTBO MPUHAJIEKUT MIekomuTaonmM. [ItTunam mpunaznexut 13 Kocreii.
Jlo BuIa maeHTUGUITMPOBAHO HEMHOTUM O0JTee MOJTOBUHBI (54 % ) 0CTaTKOB
muexonuTaonmx. O6HapykeHo 13 BUTOB MIEKOMUTAIONIIX, OTHOCSTIIAX-
ca k natu orpsagam: Rodentia, Lagomorpha, Carnivora, Perissodactyla,
Cetartiodactyla (Tabmauia).

Tabsmia. TakcoHOMUYeCKHUi cocTas (hayHbl MecTOHAXOKeHUsT VIcKkopeckoe

KosmuecrBo kocreit
Takcon
IK3eMILISIPBI %
Kpymasrii poraterii ckot (Bos taurus L.) 282 23.0
Jlomanb (Equus caballus 1..) 210 171
Caumnbs (Sus scrofa domestica 1..) 69 5.6
Cobaxa (Canis lupus familiaris 1..) 1 0.1
Jlocw (Alces alces 1..) 67 5.5
Cesepublii onienn ( Rangifer tarandus 1..) 1 0.9
Bobp (Castor fiber 1..) 15 1.2
Benka (Sciurus vulgaris 1..) 2 0.2
asu-6ensik (Lepus timidus 1.) 2 0.2
Kynmuua unu coboss (Martes sp.) 1 0.1
Bypoiit measens (Ursus arctos L.) 1 0.1
Pocomaxa (Gulo gulo 1..) 1 0.1
Menxknii poratsrii ckot (Ouvis aries L. et Capra
hircus L.) 2 0.2
%\I/llélstffg)nnmfomne, He onpezenumbie (Mammalia 562 45.8
UTOTO 1226 100
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Haunbosiee MHOTOUKCIEHHBI OCTaTKU KPYITHOTO poratoro ckora (KPC),
ux 10 coctaBuia 6osee 42% OT ONpeeMMbIX 0 BUAA OCTaTKOB. Bro-
poe MECTO MO KOJMYECTBY MPUIIIOCHh Ha ocTaTKu Jjommann (bomee 31%).
Menee snaumrenbHa ot cBuHbu (10%) M MeIKOro poraroro cKoTa
(MPC) (menee 1%).

Ha nomo ocratkoB jiocst ipuxoautcs 10% ot onpenemMbix MJIEKO-
nuTatorux. Joan ocratkoB 606pa 1 ceBEPHOTO oJieHs cocTaBuan 2.3%
u 1.6% coorBercTBeHHO. ENMHIYHBI HAXOAKK KOCTEH pocoMaxu, Oyporo
MeBe/s, KyHUIbl uir coboist. Takke B KOMILJIEKCE BCTPEYEHbI OCTATKH
Geskn U 3aiiia. B Hacrosiee BpeMs Bce NpeACTaBUTENN AUKOH (hayHbI
00UTAIOT HA JaHHOH TEPPUTOPUN.

BunoBoii coctaB mpejctaBuTesieil KPYIHBIX MJIEKOIMUTAIONINX, a TaK-
JK€ COOTHONIEHUE JI0JIEH OCTATKOB JIOMAITHUX JKUBOTHBIX CXOK C JIPYTUMU
cpenHeBekoBbIMU TTaMaTHUKaMu [Ipukambsa (bauypa u ap., 2016; Bapos,
2001; Kocunnes u ap., 2017).

s KPC, kak HanboJiee 3HaUMMOTO B X034 CTBE BU/Ia, OBLIO IPOU3Be-
JIEHO oIpezieieHne WHANBUIYaJIbHOTO BodpacTta ocobeil. Beero 6bLI0 mc-
CJIEZIOBAHO YEThIPE HUKHUX YEJIOCTU U JEBATHAAIATh OTHEJbHBIX 3YOO0B.
BrisiBIeHO ceMb BO3PACTHBIX TPYIII JKUBOTHBIX B BO3PAcTe OT BOCbMU Me-
canes (pucyHok). Ha ocobeii 4—6 JieT npuxoAuTest IPaKTHYECKU MT0JI0BH-
Ha BBIGODPKH (46%), Kak MPaBUJIO, JKHBOTHBIE TAKOI'O BO3PACTA COCTABJISI-
10T MATOYHOE M MOJIOUHOE cTa10. Ha 707110 JKUBOTHBIX BO3PACTOM MJI/IIIE
TPEX JIeT IPUXOAUTCS 24%, 9T0 HanboIee aKTUBHO pacTylire 0codu, KOTO-
pbIe OTPaKAIOT MSICHYIO 9KCILTyaTanuio Bua. Takas Bo3pacTHast CTPYKTY-
pa CBUIETEIBCTBYET O MSICO-MOJIOYHOM HAIPABJIEHUU B JKUBOTHOBOJICTBE
JIPEBHETO HACEJIeHUSI.

12

10

[\+]

U-III II

8-18 18-30 2,5-3 3-4ropa4-6 netr 6-9 netr > 9net
Mec. Mec. roga
Pucymnox. Bospacmnas cmpyxmypa KPC us mecmonaxosxcoenus: Hcxopckoe.

84



K.IO. Konosanosa

BbIBO/IbI
B dayne Mckopckoro ropoguiina oCTaTKH JOMAITHUX KOTBITHBIX CO-
CTaBJSAIOT GOJBIIYIO YaCTh BHIOOPKHU, YTO CBUAETENBCTBYET O IIpeBa-
JIUPOBAaHUU B XO3SHCTBE JPEBHETO HACEJEHUS KUBOTHOBOJCTBA HAJl
ITPOMBICJIOM.
2. Bce Bujibl, 0CTaTKU KOTOPBIX HAliIEHbI HA TEPPUTOPHH TOPOAMIIA, 00K-
TAIOT TaM U B HACTOSIIIIEE BPEMSI.
3. OCHOBHBIM UCTOYHUKOM OEJKOBOM I SBJISJICI KPYIHBIH porarhiii
CKOT.
4. JKMBOTHOBOJICTBO HOCHJIO MSICO-MOJIOYHYIO HAINPABJIEHHOCTH, O UeM
CBUETENbCTBYET TIpeobaganie B3pocibix ocobeit KPC.

—_
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K coBepieHCTBOBaHUIO HEMHBA3UBHOU METOIUKH
OIIEHKU OOWIUS MEJIKUX MIEKOTMUTAIOIIHX
B TOPOJICKOH cpejie

E.N. KyBaeBa

Ypamsckuii denepanbHblil yHuBepcuteT uM. iepBoro [Ipesugzenta
Poccuu B.H. Enbuuna, r. Ekarepun6ypr
WHcruTyT akojioruu pacreruii v skuBotHbX ¥ pO PAH, r. Exkarepunoypr

Knrouegoie crosa: meixue maexonumaruue, pvisyHol, 00uiue,
HeunsasusHvle memoodvl, 20p00cKas cpeda

B nocsiesiHee fecsituieTre Bo3pactaoT TpeGOBaHUS K TYMAaHHOCTH HC-
caetoBanmit Mesikux Mitekormraomux (Sikes et al., 2016). Kpowme Toro, npu
KCIIOJIb30BAHUY WHBA3WUBHBIX METO/IOB U3BSATHE KUBOTHBIX U3 MPUPOIHON
CPeIbl MOKET TPUBO/IUTD K IMOSABIEHUIO apTe(PaKTOB B MIOTYIAEMBIX PE3YJIb-
tarax (Kalinin et al., 2020). TTo oTHOIIEHNIO K PEAKUM BUIAM OTJIOB MOKET
ObITh HE)KeJIaTeJieH Wiin 3arpeiiéH. 11o aTuM IpUYuHaM pacTér 3HaYeHue
HEMHBA3MUBHBIX METO/IOB JIJIT U3YYEHUS MEJIKUX MJeKomuTaonmx. K aToit
IPyIIIIe OTHOCAT KOCBEHHbIE METOJIBI, B KOTOPBIX UCIOJIb3YIOT TEXHIUECKNE
PUCIOCOOIEHNSI PA3HON CTENIEHU CJI0KHOCTU: CJIEIOBBIE TLIOMIAJIKH, BOJIO-
cstbie TpyOKH, horo-noBymiku u T. 11. (De Bondi et al., 2010). Ozxnako oxu
CPaBHUTENBHO JIOPOTOCTOSIIU U TPYAOEMKH, YTO OrPaHUYUBAET MaciiTab
MTPOBOIUMBIX PaboT.

Takske caemyer OTMETUTD, YTO TOPO/I ABJISAETCS CHEIM(pUIECKOA, 9BOJIIO-
LIMOHHO HOBOM CPesoii 00MTaHus, U /ISt KCCIIeA0BaHKs ypOaHU3UPOBAHHON
(ayHbl BO3HUKaeT HeEOOXOAUMOCTD B HOBBIX MeTojax. IIpoBesenue paboT
B QHTPOIOTEHHBIX YCJIOBUAX YACTO 3aTPYAHEHO BaHIAIU3MOM U KPasKaMu
nayuanoro obopynosanust (Clarin et al., 2014).

Patiee ObLI 11PeIJIOKEH PEKOTHOCIIMPOBOYHBII METO/I yUETa COBOKYITHOTO
0OUJIHST MEJIKUX MJIEKOITUTAIONIMX B TOPOJICKON CPejie ¢ TIOMOIIBIO BhIKJIA-
JIBIBAEMBIX Y€PEe3 PaBHbIE MPOMEKYTKU TJIACTUKOBBIX OYTHLIOK C ITPUMAH-
koit Baytpu (Toskaués u ap., 2019). leabto 1aHHOTO HUCCTEA0BAHMS OBLIO
noBbieHre 3h@PEKTUBHOCTH U APrOHOMUYHOCTH 3TOM MeToauku. g eé
JOCTVKEHUS MBI TIOCTABUJIN CJIEYIONIe 3alauu: OlpeiesiecHre TIPUBJIeKa-
TEJLHOCTH YE€PHBIX HEMPO3PAYHBIX OYTHLIOK JIJISt SKUBOTHBIX 110 CPABHEHUIO
C TIPO3PAYHBIME TOTO Ke 00bEMA; CPaBHEHHE TTOCEMAEMOCTH OOJIBIIUX U Ma-
JIBIX 11po3padHbix OyThiIoK (0.25 71 vs 0.5 ).
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MATEPUAJI 1 METO/IbI

OO6bEKTOM MCCIEJOBAHKSI BBICTYIIAIM T€ BUAbI MEJKHUX MJIEKOIMTA0-
IUX, KOTOPBIE OB BCTPEYEHbBI B MECTE MIPOBeeHrs padoT. B comyrcrBy-
IOIT[EM MCCJIEZIOBAHUU MBI YCTAHOBHJIU TPUCYTCTBUE CIEAYIONINX BUOB: TIO-
JeBast Mbiib (Apodemus agrarius Pallas, 1771), nectnas mbiib (Syloaemus
uralensis Pallas, 1811) u cepoie nonésxu (Microtus spp.).

ITepBblil 9KCIEPUMEHT — 110 CPaBHEHUIO MOCEAeMOCTH GOJIBIINX U Ma-
JIBIX Oy TBIIOK — ObLT IIpoBezieH B uioHe 2019 I. Ha TeppUTOPHK AEHAPAPHSI
Borannueckoro caga ¥YpO PAH, r. Ekarepunbypr. Bosbiire u Majbie Oy-
TBIJIKM CKPEIUISJIA TIOIapHO CKOTYEeM, YTOObI CHUBUTH BJIMsSIHUE Helese-
BBIX BUJIOB, TAKUX Kak OeJku. Tak MOCTOpOHHEe BMENIATeNbCTBO J0JKHO
JeiicTBOBaTh Ha OYTHUIKM B Iape B PaBHOI cTeneHu. B kakayto OyThLIKY
HOMeIAJIi IPUMaHKy — HeGoJIbIIOH KyOuK prkaHoro xjieba, CMOYEHHOIO
HepaUHUPOBAHHBIM TIOJACOJHEYHBIM MacjoM. ITapel GyTeuiok (37 1mr.)
PaCKIabIBAIA B JIMHEHHYIO TPAHCEKTY C MHTEPBAJAMK 5 M. 3aXO/bl B Ka-
JKIYI0 OYTHIIKY (UKCUPOBAJIM KasKI0€ YTPO B TeueHue JAeBdaTh aHei (¢ 15
MIOHST 110 21 WIOHS BKJIIOYUTENBHO). 3aX0/l OJTHOTO 3BEPbKA OMPEEJISIITH 110
OTCYTCTBUIO TIPUMAHKH U MTOTpbI3aM. Kask/iple JiBa JIHS IUHUH TTepeMeIain,
4yT00bI M36€KaATh MIPUKOPMKH 3BepbKOB. Ecii HU oiHa U3 GYTHIJIOK B Mape
He GbLjIa MOCeIIeHa UK TIapa MMeJla IIPU3HAKK BMELIaTe/IbCTBa HelleIeBbIX
BU/IOB, X HE YUUTHIBAJIH.

B xoj1e BToporo akcrepuMeHTa IPOBEPSIIIU TUIIOTE3Y, YTO MEJIKUE MJie-
KOIIUTAOIIUE MOIYT OXOTHEE 3aXO[UTh B TEMHbIE OYTBHIIKH, HATOMUHAIO-
IMe HOPBI o ocBerénHocT. Pabory nposoauau B urose 2020 . B TOM ke
Mecte. Vcrosb3oBaau CKpeIiéHHblie nmapbl 6yThIIOK 06béMoM 0.5 J1, oxHa
U3 KOTOPBIX OblJa MOKpalleHa YépHOM aMasibio. T1apbl BBUIOKUIN B BUIE
pemérkn 12x12 ¢ unrepsasamu 10 m (144 maper). Micniosrb3oBasnu ctangapT-
HYIO TIPUMaHKY, KaK OIKCAHO BbIIle. 3aX0/bl B YEPHBIE U TIPO3PaYHbIe OY-
TBIIKU (PUKCUPOBAJIM OJJHOKPATHO, CITYCTsI CYTKHU TTOCJIE PACKJIAIKH.

PE3YJIBTATBI 1 OBCYXK/IEHUE

B xoze mepBoro skcrepuMenTa GbLIo 3aeiicTBoBaHo 37 map OyThLIOK,
KOTOPbBIE HKCIIOHUPOBAJIM B TeUeHUe JIeBsATH Houeil. Beero 3adhukcupoBano
211 3axo0108 B 6osibinue OyThuiky 1 207 B MaJible, pasiniust ObLIM HE3HAUM-
Mol (3% =0.37; p = 0.24). I[IporieHT NoOCeNaeMbIX TOYEK yIETA BAPbUPOBAT OT
31% no 100% B pa3HBIX MOBTOPHOCTSIX, HO Pa3JjIMuue TI0 ATOMY TTapaMeTpy
MesKILy OOJIBIIMMU U MaJIbIMU OYTHLIKaMK TaKsKe OKa3aJoCh He3HAUNMbIM
(pucyHOK).

B skcriepuMeHTe 110 IPOBEPKe BIUSHUSI YPOBHS OCBEILEHUs] BHYTPH Oy -
TBLJIKM Ha €€ TT0CeIaeMOCTh MEJKUMK MJIEKOIUTAIIINMEI ObLI0 3aUKCH-
poBaHoO 110 77 3aX0/I0B B YEPHYIO U MTpo3paunyio Mopuduranuio. [umnoresa
COCTOsIJIa B TOM, 4TO YEépHbIe OYTHIKK OyAyT Oosiee MPUBJIEKATEIbHBI JJIsT
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MEJIKUX MJIEKOTTUTAIONIUX, KOTOPbIe UCIOJIb3YIOT HOPBI B Ka4eCcTBe YKPbI-
Tnii. Herrpospaunble MaTeprasibl IPUMEHSTIOT U B IPYTUX YCTPONUCTBAX JIJIST
U3y4YeHUs 9TOM IPYIIIIbI JKUBOTHBIX, B TAKKMX KakK cJenoBbie TonHeau (Ruffell
et al., 2015). ABTODBI He TOSCHSIOT CBOM BBIOOD I[BETA KOHCTPYKIIUU. MpbI
[peAIoJiaraeM, YTo B €CTECTBEHHOI cpejie CBET/Ible 0OBEKThI PEKE BCTPE-
YaroTCs HA YPOBHE 3eMJIA U ITOTOMY MOTYT OTIIYTUBATh MEJKUX MJIEKOIH-
TAMOIINX, BEAYIUX IIPEUMYIIECTBEHHO HOUHOM 00pas skusHu. Tak e ecTh
JIaHHbIE, YTO IPHI3YHBI Yalle U30eraT CJIeI0BbIX TOHHEIEH ¢ Xopolleii oc-
seniénHoctbio BHyTpu (Cooper et al., 2017). MbI omyckaem, 4To geiicTBre
(bakTopa OCBEMEHHOCTH B HAIIEM UCCJEI0BAHUN OTJIMYATIOCH OT HOJIS, HO
HUBEJNPOBAJIOCH HAJTMYUEM [TPUMAHKU, KOTOPAsi MOTUBUPOBAJIA S KUBOTHBIX
K PHCKY.

7=0,67; p=0,50
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Pucymnox. /lons nocewyénnoix 6 Kajicooi nosmoprocmu 6ymoiiox.

BbIBO/bI

MoKHO yTBEpKAATh, YTO Y MEJKUX MJIEKOMUTAIONIUX HET MPeIiouTe-
HUI Kak 110 06BEMY, TaK U 10 OCBEIEHHOCTH BHYTPH OyThLIKH. [ToTOMY
JUISL IAHHOTO METO/Ia yuéTa OOUIINS SKUBOTHBIX MbI COBETYEM UCIIOJIb30BATh
UMEHHO MaJIBIi 06BEM, TaK Kak ero Gy/IeT Jierde epeHoCuThb B TOJEBbIX Y-
JOBUSIX. B ycoBusx ropojia mpo3padynbie 6y THUIKU MPEATIOYTUTEIbHEE, TaK
Kak Oy/yT IPUBJIEKATH MEHBIIIE BHUMAHUS U OKQXKYTCSA MEHEE TO/IBEPKEHBI
KpaskaM UJIM BaHAAJIU3MY.

Asropsr ipusHarenbhbl crygerram Y plTY Tpumesckoii A.B. u 3y6ko-
By B.A. a takxe cryzentam Yp®DY Byaumupoy A.C. u ['opiikosenosoii
A.B. 3a riomoup B 11osiesoit yactu uccienosanug 8 2020 r.
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Bu/10B0i1i cocTaB M pacnpe/eieHie MOX000pPa3HbIX
B IpaJilueHTe TyH/ipa-jec ropHoro Mmaccusa lpemenb
Ha IO:xHOM ¥Ypaie

K.A. JIé3oBa

WHctuTyT axojioruu pacreruii v skuBotHbix ¥ pO PAH, r. Ekarepunoypr
Ypamsckuii depepanbHblil yHuBepcuteT uM. iepBoro [Ipesugenta
Poccuu B.H. Enbuuna, r. Ekarepun6ypr

Knrouegoie crosa: moxoobpasmoie, CMEWEHUE BePXHET 2PAHULbL Jlecd,
Upemenv, FOxcnoiit Ypan

BbICOKOTOpHBIE pacTHTENbHBIE COOOIIECTBA HAXOSATCS B KECTKUX KJIH-
MaTHYECKUX YCJIOBHUSAX, MOATOMY OHU PaHbIle COOOUIECTB HU3KUX BBICOT
HAUMHAIOT pearupoBath Ha uaMmeHenune kKiaumara (Domun u ap., 2007).
Cpasnenue janmmnadTHbix GoTtorpaduii, cieJlaHHbIX B MIEPBON U BTOPOit
nosioBuHaxX XX B., CBUJIETEJIBCTBYET O BEPTUKAIBHOM CMENIEHUU TPAHUIIBI
JIECHOW pacTUTeNIbHOCTH HA TOpHbIX Bepiiunax IOxuoro Ypama (Moiseev,
Shiyatov, 2003).

B navase XX B. 60/1b1I1ast 4aCTh IIOBEPXHOCTHU CEBEPHOTO 0Tpora r. boJib-
moii Mpemesib — 3aiaBka Oblia 3aHsITa TOPHO-TYHIPOBBIME COOOIIIECTBAMME
C OT/IEJIbHBIME HEOOJIBIIUMIE JIePEBbsIMIL. B HacTOsIIIIee BpEeMsI Ha 3TO# Tep-
PUTOPUU OTMEYEHO aKTUBHOE IPOJIBMIKEHIE BEPXHE IPaHUIIbI COMKHYTO-
TO Jieca, COKpalleHue 0N i TOPHBIX TYH/IP, YYaCTKU TOPHO-TYH/IPOBOM
PacTUTEIHLHOCTH paciiosiozkenbl hparMenTapHo. [lomumo nsmenenuii B pac-
Ipe/ieIeHNH JIECOTTOKPBITBIX IJIOA/IEH, BBISIBJIIEHO YBEeJNYEHUE TIIIOTHOCTH
n oy npoextuBHoro nokpeitust (I11T) mosxskeBenbuuka (Juniperus
sibirica Burgsd.). B nenom ¢ xonna 1920-x IT. MpOM30IILIO IIPOABUKEHIE
BepXHEN rpaHUIbl COMKHYTBIX JIECOB, KaK MUHUMYM, Ha 50—60 M 110 BbICOTE
n ua 300-400 m Brosib ckiona. [ToHoKKMe oTpora B HACTOsIIIEe BpeMsT 3a-
HATO MJIOTHBIM €JIOBBIM JIECOM, CKJIOHBI — eJI0BO-0ePE30BBIM KPUBOJIECHEM,
BbIIIIe OTMCAHbBI TOPHbIE TYH/IPbI, 3apacTraionine MoxskeBeabHUKoM (Ins-
TOB U JIp., 2020).

W3menennsi pacTUTENBHOCTH CBA3BIBAIOT C T€M, YTO B TOCJEHEM CTO-
aeruu kanmat Ha FOxuOM Ypase cran 6osee TerbiM U BIakHbiM. Han-
GoJiee CyIIECTBEHHbIE U3MEHEHUs B TEMIIEPATYPHOM PEKMME W PERUMe
OCAJIKOHAKOILJIEHUST 3aTPOHYIN 3uMHHUe Mecsiibl. OcoOblil HHTEpeC B 3TOi
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CBSI3W BBI3BIBAIOT HMCCJEOBAHNS HUKHUX SIPYCOB (PUTOIEHO30B (TpaBd-
HO-KYCTapHUYKOBOTO ¥ MOXOBO-JINTIAWHUKOBOTO) W U3MEHEHUH BUIOBOTO
cocTaBa TOPHBIX TYH/IP, TPOUCXOAIINX HA (POHE BHEIPEHNS JPEBECHO-KY-
crapHUKOBOI pactutesbHocTu (I'puropnes u ap., 2018). O BeIcOTHOH MUD-
dbepeHIMay 1 CKOPOCTH U3MEHEHMsI BUIOBOIO COCTaBa MOXO0OOPasHbIX
U UX COOOIIECTB U3BECTHO MAJO, B CBA3U C YeM LEeJbI0 paboThl ObLIO HU3Y-
YyeHKe BUA0BOIO COCTaBa U pacipeiesieHisl MOX000PasHbIX B Pa3HBIX CO00-
necTBaxX B TPa/INeHTe TyH/Ipa-jec TopHoro maccuBa Mpemens Ha IOxxHOM
Vpase. Bouta chopMyInpoBaHa rMIIOTE3a O TOM, YTO BHBI MOX000OPasHBIX
MO-Pa3HOMY pearnpyioT Ha U3MEHEHUe YCJOBUN Cpe/ibl B/IOJb TpajMeHTa
TYH/Ipa-Jiec.

MATEPUAJIBI U METO/IbI

Uccrenosanue rnposesu B 2019 r. Ha ceBeprom otpore . bosbinoit Mpe-
MeJTh — 3aJlaBOK, BXOJSIIEM B COCTAB TOPHOTO MaccuBa M peMess, KOTOPBIi
HaxoauTcst Ha tepputopun Ilpupopnoro napka «Mpemenb». Knumar ma
TEPPUTOPUU TOPHOTO MaCCUBA KOHTMHEHTAIbHbBIN. Ha 3armaiHbix HaBeTpeH-
HbIX ckjaoHax Bbimagaer 700—1100 MM 0CaZKOB B roj, Ha BOCTOYHBIX IO/~
BETPEHHBIX cKIoHaX 70 400—450 MM B rox. /1T pacTUTETHHOTO TTOKPOBa
XapaKTePHO MPOSIBJIEHNE 3aKOHOMEPHOCTEN BBICOTHON MOSICHOCTU KOHTHU-
nenrtajapnoro tuma (I[Beraes, 1960).

WcenenoBaiyu usMeHeHUe COOOIIECTB MXOB IIPU [EPEXOJE OT BepxX-
Hell 4acTH TOPHO-JIECHOTO K TOPHO-TYHAPOBOMY Tosicy. [To Tpu mpoGHbIie
wromaau (Bcero 12) 3a10K1IM Ha TPAHCEKTE U3 YETBIPEX TUIIOB COOOIIECTB:
PasHOTPABHO-3€JICHOMOIITHBIN €JIOBBIH Jiec — e0BO-OepE30BOE KPUBO-
Jleche — 3apacraiolias MOKKeBeTbHUKOM (Juniperus sibirica Burgsd.)
TOpHas TyH/pa — OBCSHHWIIEBO-CUTHWUKOBAas TOpHas TyHzapa. Pas-
Mepbl poOHbIX Tromageil — 10x10 M B OTKPBITBIX MECTOOOMTAHUSIX
u 20x20 M B MeCTOOOMTAHUSAX CO 3HAYUTEIBHON COMKHYTOCTBIO
kpon. IIpo6Hble MIoMmaAn B KaKA0M THUIIE COOOIECTB BLIOMPAJIH 110 BO3-
MOKHOCTH OZHOPOAHbIE. [IJIs ommcaHust cOOOIIECTB MXOB 3aKJIaIbIBAIN
no 10 yuérHbIX MIomAnOK 25%25 cM B mOpeaesaxX Kakaoil MmpoOHOI
wroniaan. MecTa 3aJ0KeHUsT TJIOMAA0K BBIOUPAIM CJAyYailHO, HO
C YCJOBHEM, YTO BHYTPb TOMAJal0T MOX000pasHble, TaK KaK MOXOBOI
MOKPOB HAa HEKOTOPHIX TPOOHBIX MJIOMAAAX ObLT paspeKeHHbIA. BHy-
TPU  YYETHBIX IJIOMAMOK  (DUKCUPOBATH  MPOEKTUBHOE TMOKPBITHE
MOX000pasHbIX € TOYHOCTBIO 40 5%. Bceero cupemano 120 onucanumit
MOX000pasHBIX Ha YYETHBIX IUIOMAAKax, cobparo 237 06pasios.
Omnpenenerre 06pas3iioB MPOU3BOAMIN C HCIIONB30BAHUEM MHKPOCKO-
ma Leica 2000, ¢ mncmosp3oBaHUeM OTpeAeuTesell U CIUCKOB (PIOphI
(Ilnskos, 1979; Ilaskos, 1980; Wruaros, WUrnarosa, 2003; Mrnartos,
Urnarosa, 2004; /Ipsiuenko, 2011).
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PE3YJIbTATbBI U OBCYK/IEHUE

Buposoii cocras. Beero na 12 npo6ubix miaom@aasax cobpano 16 su-
0B IByX oTzesioB — Bryophyta u Marchantiophyta. 14 BugoB otHocsTCS
K orzesy Bryophyta, us Hux Hanbosbiiee 4icI0 BUOB MPUHAIIEKUT T10-
panky Hypnales u orneceno k cemeiicteam Hylocomiaceae, Pylaisiaceae,
Rhytidiaceae u Thuidiaceae. Bee HaiimeHuble Buibl nopsiaka Hypnales
UMEIOT pacipocTpaHeHne B APKTHKe Wil [oJlapKkTHKe, BCTPEYAIOTCsT 4acTo,
MOBOJILHO YacTo win odeHb 9acto. Otaen Marchantiophyta mpezacrasien
IBYMsT BUAMHU, OTHOCATIUMUCS K oxHomy mopsiky Porellales. Crcok
BU/IOB MOXOOOPA3HBIX MPUBE/IEH HITKE.

Otnen BRYOPHYTA
Kmacc BRYOPSIDA Horan.
ITop. AULACOMNIALES N.E. Bell, A.E. Newton & D. Quandt
Cem. Aulacomniaceae Schimp.
1. Aulocomnium pallustre (Hedw.) Schwigr.
[Top. BRYALES Limpr.
Cewm. Bryaceae Schwigr.
2. Rhodobryum roseum (Hedw.) Limpr.
ITop. DICRANALES H.Philib. ex M.Fleisch.
Cewm. Dicranaceae Schimp.
3. Dicranum polysetum Sw., Monthly Rev.
4. D. scoparium Hedw.
5. D. spadiceum Zett.
[Top. HYPNALES Dumort.
Cem. Hylocomiaceae (Broth.) M.Fleisch.
6. Hylocomium splendens (Hedw.) Bruch et al.
7. Pleurozium schreberi (Brid.) Mitt.
Cewm. Pylaisiaceae Schimp.
8. Ptilium crista-castrensis (Hedw.) De Not.
Cewm. Rhytidiaceae Broth.
9. Rhytidiun rugosum (Hedw.)
Cewm. Thuidiaceae Schimp.
10. Abietinella abietina (Hedw.) M.Fleisch.
ITop. POLYTRICHALES M.Fleisch.
ceM. Polytrichaceae Schwigr.
1. Polytrichastrum alpinum (Hedw.) G.L.Sm.
12.  Polytrichum commune Hedw.
13.  P.juniperinum Hedw.
14.  P. swartzii Hartm.
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Otnen MARCHANTIOPHYTA
Kinacc JUNGERMANNIOPSIDA Stotler et Crand.-Stotl.
ITop. PORELLALES Schljakov
Cem. Anastrophyllaceae L. Séderstr., De Roo & Hedd.
15. Barbilophozia lycopodioides (Wallr.) Loeske
Cewm. Ptilidiaceae H. Klinggr.
16. Ptilidium ciliare (1.) Hampe

BcrpeuaemocTth BHIOB B rpagueHTe TyHApa-iec. /[yt aHaimsa pacmpe-
JIEJIEHUsT MXOB BJIOJTb TPAJMEHTa BBHIOPAIHU JIEBATH YACTO BCTPEYAIONIXCST
BuzioB. 1lo M3MEHEHNIO BCTPEYAEMOCTH B CBSI3U C BBICOTOW Ha/l YPOBHEM
MODsI OHU Pa3/ieIeHbl Ha TP IPYIIIIHI.

K mepBoii rpyIine oTHeCEHbI BU/IbI, HE TIPOSIBUBINNE PEAKIINIO HA M3Me-
HEeHMe YCJIOBHII U IPOU3PACTAIONe PABHOMEPHO BJIOJb BCETO TPAIMEHTA.
K Ttakum Bugam otHocartcs Dicranum spadiceum, Polytrichum juniperinum
u Polytrichum commune (puc.1). Takoe pacipeznesierue 1 JaHHBIX BUAOB
SIBJISIETCST OKMJA€MBIM, TAaK KaK JIJIsI HUX XapaKTePHO YaCTOe 1 TIPAKTUYECKU
MMOBCEMECTHOE pacmipocTpaHenre Ha Bcex koHTuHeHTax (Mrnaros, 2003;
[psauenxo, 2016).

a- Polvtrichuni juniperintin 6 - Dicramunn spadicetn
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Puc. 1. Pasnomeproe pacnpedeienue 6cmpeuaemocmu U008 Mxos 6001 2paouenma
mynopa-uec 6 cesi3u ¢ oicomoti mecmuocmu na npumepe Polytrichum juniperinum
(a) u Dicranum spadiceum (6); mouxa — cpednee snauenue, pasmax — CManoapmuas.
owubka cpednezo.

Ko BTOpOii TpyIIie MOKHO OTHECTH BU/IbI, HE BCTPEYEHHbIE B 06JaCTH
TOPHBIX TYHJIP, HO TIPOM3PACTAIONIME B JAPYIUX COOOIIECTBAX TPaJMEHTa,
HauMHAas ¢ 3apacTaioliuX TOpHbIX TyHApP (puc. 2). Ptilium crista-castrensis,
Hylocomium splendens w Pleurozium schreberi mie BcTpedeHbI B TOPHBIX
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TYH/JpaX, HO OOBIYHBI B OCTATBHBIX COOOIECTBAX TpaaueHTa. Dicranum
scoparium BCTpeYeH TOJIbKO B obsiacTu jieca; Polytrichum swartzii He BeTpe-
YaeTcs B FOPHBIX TYH/PAX, a B OCTATbHBIX COOOMIECTBAX MPAIMEHTA TP JIBHU-
JKEHUU CBEPXY BHU3 YBEJMUUBAET OOUJIHE, XOTSI TI0 JINTEPATYPHBIM TAHHBIM
BHJ] MOJKET IIPOM3PACTATD B TYH/PAX, HAPSIAY C PEIKOIECHSIMH, JIECAMH, TOP-
bsnukamvu u gp. (/Ibsuenko, 2016). OqHaKO HYKHO YYUTHIBATH, YTO Pac-
IIPOCTPaHeHue BU/Ia HE BIOJIHE M3BECTHO, IIOCKOJIbKY HEKOTOpble aBTOPLI

BKJIIOUAIOT ero B P. commune (rnatos, 2003).

a - Hvlocomium splendens 0 6~ Pleurozium schreberi
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BricotaHag YPOBHEM MOPA. M

Puc. 2. Bcmpeuaemocmv 6udos mMxo8 80 6cem epaduenme myHopa-iec, 3a
UCKTIOUEHUEM BEPXHUX OMMEMOK BbICOMbL MECTTHOCTNU: PABHOMEPHAS. 6CMpeua-
eMOCMb 80 8ceM Zpaduenme, NOMUMO 20PHBIY MyHOp Ha npumepe Hylocomium
splendens (a) u Pleurozium schreberi (6); scmpeuaemocmv moavko 6 obaacmu
neca na npumepe Dicranum scoparium (8); chudxcenue obuius 6 zpaduenme
na npumepe Polytrichum swartzii (2); mouxa — cpeduee 3nauenue, pasmax —
cmandapmuas owubra cpednezo.
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K Tpetbeii TpytiTie oTHeCEHBI BUIBI, Han0OoJblee oouIne KOTOPBIX ITOKA-

3aHO Ha BEPXHUX OTMETKAX I'Pa/leHTa: Rhytidium rugosum paciipocTpaHeH

Ha y4JacTKaxX FOPHBIX TYH/IP, B 3apacTaloliX IrOPHbIX TYH/Ipax ero obune
CHUJKEHO, a B JIPYTUX cool11ecTBax BUJ He BcTpeveH (puc. 3).
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Puc. 3. llpeumywecmeennas npuypouernocmo Rhytidium rugosum x eepxueti wvacmu
Zpaduenma ¢ myHoposvIMU COOOUECMBAMI; MOUKA — CPEOHEe 3HAUCHUE, PDASMAX —
cmandapmias ounbra cpediezo.

3AKJ/JIIOYEHUNE

VcranoBeno, 4To snureliHble Mxu He NHANG(EPEHTHEI K U3MEHEHIIO
YCTOBUH CYNIECTBOBAHUS B TPAJMEHTE MEKLY TYHAPOBBIM M JIECHBIM CO-
obmecTBaMu, TIPU HTOM BHBI MOXOOOPa3HBIX IT0-Pa3HOMY pearupyioT Ha
U3MEHEHWEe YCJAOBHMil B rpaauente. [1o BCTpeY4aeMOCTH Ha TPaHCEKTE pas-
HOTPaBHO-3€JIEHOMOIIHBIN €JI0BBII JIeC — eJ0BO-6epE30B0e KPUBOJIEChE —
3apacTaroias MOK/KEBETbHUKOM TOPHAST TYHIPA — OBCSHHUIIEBO-CUTHIKO-
Bast TOpPHAs TYHPA BUBI MOXO00Pa3HbIX MOKHO PAa3eTNTh HA TPU TPYTITIHL:
PaBHOMEPHO MPOU3PACTAIONINE BAOIL BCETO TPaJNeHTa; HE BCTPEUaAIONIHe-
¢ B 06J1aCTH TOPHBIX TYHZP, HO MPOU3PACTAIONINE B APYTUX COOOMIECTBRAX;
MPOM3PACTAIONINE B BEDXHUX YACTAX MPAMEHTA, MPUYPOYECHHBIX K TYHAPO-
BBIM COOOIIECTBAM.

BJIATOAAPHOCTU
WccnepoBanye  BLIIOMHEHO B paMKax TeMbl TOCYAapCTBEHHO-

ro 3amaHust VHCTUTYTAa 9KOJOTWW pacTeHuit u kuBoTHBIX YpO PAH
Ne AAAA-A19-119031890084-6.

CIIMCOKJIUTEPATYPbI
I'pueopves A.A., Epoxuna O.B., Cokosnuna C.IO. u np. Ilpoasukenue npe-
BECHO-KYCTAPHUKOBON PACTUTEIBHOCTU B TOPHI U U3MEHEHNE COCTaBa
TYHAPOBBIX coobiecTs (xp. 3urasnbra, Oxubiit Ypan) // Kypuan cu-
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IumeBas cnenmuanuaanus nukaioBbix (Hemiptera:
Cicadina) qeHapo- 1 TAMHOOHOHTOB 110 MaTepHaJIaM,
coopaunsiM Ha OOIIT Ausrras

E.1I0. MaiiopoBa

Huzkeropozckuii rocyapcTBeHHbIN yHUBEpCUTET UM. JIoGaueBCKoro,
r. Huxxnnit Hosropona

Kmoueswvie cnosa: I'1l3 Kamynckuil, I'TI3 Tueupexckuil, 3axasnux Illasrunckuil,
mpoguueckue epynnvl

ITukamossie (Hemiptera: Cicadina) — ogHa u3 KpyHEHIIIX rpyIIi Hace-
KOMBIX, TPO(UIECKH CBS3aHHBIX C PACTEHUSIMU, YeM OOYCIIOBIECHO UX yUa-
CTHE B KAa4eCTBE KOHCYMEHTOB MEPBOTO MOPSAKA B PA3TMYHBIX HA3EMHBIX
skocucremax (EmenbsiHos, 1964). B maruoit paboTe paccMOTpeHbI TPOhU-
YeCKUe CBSI3U IIUKAOBBIX, HACESIONINX APEBECHO-KYCTAPHIUKOBDIH SIPYC.

Hacekombie IeHAPO- U TAMHOOMOHTBI (HOPMHUPYIOT OCOOBIE aCCOUATINN
HA JIEPEBBSIX U KYCTAPHUKAX, COOTBETCTBEHHO. Omrcanuio (hayHsl 1 9K0JI0-
TUU JICHAPO- U TaMHOOHOHTOB EBporteiickoil yactu Poccuu mocBséH psizt
uccaenoannii (Hukanoposa, Xpoinosa, 2004; Hukonaesa u ap., 2019).
[Momo6HbIE CreUaTbHbIe UCCIEIOBAHNS HA TEPPUTOPUH AJITast HAM HEU3-
BCCTHDI.

ITenp aHHOTO MCCJIEOBAHUS: BBIIBUTH OCOOEHHOCTH THIIEBOI CITEITH-
AIU3aI[Y [IMKA0BBIX JIEHAPO- 1 TAMHOOHMOHTOB TI0 MaTepuaiaM, COOpaH-
upiM Ha OOIIT Anras.

Jlist TOCTUKEHUST TaHHOI 1€ HaMu OBLTN TOCTABJIEHBI CIIEAYIONIHE
3ajmauyn: 1) ompemesuTh BUIOBOI COCTaB IMKAIOBBIX AEHIPO- U TAMHO-
OGMOHTOB; 2) Ha OCHOBE JUTEPATYPHBIX JAHHBIX OOBEMVHUTD MOTYYEHHbIH
MaTepuasn B TpohuuecKre rpymnibl U OTIEHUTh UX COOTHOIIEHWE B KaKI0H
u3 GUTOOMOHTHBIX IPYII; 3) OIEHUTH TIOKa3aTe I GHopasHooOpasust coo0-
IECTB I[UKAJ0BBIX, HACEJSIIONINX MCCIE0BAHHbBIE PACTEHUSI.

MATEPUAJ U METO/IbI
Pa6ora nposenena B ITI3 «Karyuckuit> (Pecrybiika Asraii), 3akas-
nuke «IMasmuackuiis (Pecrybauka Asrait) u TTI3 «Turupexckuits> (AJi-
taiicknii Kpait) B iernue nosieBbie ce30ubr 20122014 r.
KommuecTBeHHBIE YIETDHI TPOBOIUINCH METOJIOM KOTIEHUS CTAHIAPTHBIM
SHTOMOJIOTUYIECKUM CAYKOM C TIOACIETOM KosrmdecTBa B3mMaxos (Dacymnaru,
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1971). CBojiHbIE JaHHBIE O KOJIMYECTBE YUETOB U COOPAHHBIX DK3EMILIsSIpax
UKaJOBbIX IpuBeaeHbl B Tabu. 1. Hacexkomble Obin coOOpaHbl ¢ 5 BUAOB
nepeBbeB 1 6ostee 10 BUIOB KycTapHUKOB (CIMCOK PAaCTEHUN IIpeJCcTaBIeH
B Tab1. 2). IIpu 06paboTke MaTepuasia 0600IAMN JaHHbIE 110 BceM cOopam

C pacTeHuli OTHOTO BHUIA.

Tabsuna 1. CBoambie ganmbie 06 06bEME MaTepraia

Koa-Bo

Koa-Bo

Hassanue OOIIT TOYEK Koa-go 9K3. Ha Kox-so
.. IK3. .. BH/IOB
yuéra OJ/IUH YY€éT
I'TI3 «KatyHckuii» 13 107 8.2 18
3akasuuk «lllaBanHCKMIT> 14 126 9 30
I'TI3 «Turupexckunii» 32 687 21.3 49

Tab6muua 2. [Tokazarenn pazHOO6pasus COOOIIECTB IIUKAI0BBIX, 3aPErUCTPUPOBAH-
HBIX C iepeBbeB (*) U KyCTapHUKOB

Buz pacrenus Kox-Bo Buos Nunexc Nunexc
IUKa/I0BbIX Illennona Cumncona
Betula rotundifolia 4 1.06 0.62
Caragana arborescens 13 213 0.86
Lonicera spp. 1.59 0.82
Pentaphylloides fruticosa 0.92 0.86
Salix spp. 35 2.96 0.92
Sibiraea altaiensis 1.48 0.86
Spiraea spp. 1.81 0.82
Rosa spinosissima 0.49 0.23
Rubus idaeus 4 1.23 0.73
*Abies sibirica 10 1.50 0.69
*Betula pendula 16 0.86 0.76
*Picea obovata 10 1.93 0.84
* Pinus sibirica 1.58 0.77
*Populus laurifolia 1.30 0.70

Jlasiee coOpaHHBIX HACEKOMBIX MIAECHTH(MHUIIUPOBAIHN 0 BUIA C UCIIOJb-
30BaHNEM DPaA3JIMYHBIX OHpeI[eJII/ITeJIefI 1 4YaCTHBIX pa60T; IIPaBUJIBHOCTDH
ompejiesieHrst Matepuasa Obiia mposepera 1.6.H., mpod. T.A. AHyhpreBbIiM.
[IpuHa/IeKHOCTh BUAOB K KOHKPETHBIM TPO(GUYECKUM TPYyIaM yCTa-
HaBJIMBAJIA IO JINTepaTypHbIM AaHHbIM. COOpaHHBIN MaTeprasl XPaHUTCS
B KOJUTEKIIUHT aBTOPA. Bee pacuérhl 1 CTaTuCTHIecKy1o 06paboTKy BBITIOJHSI-
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JI ¢ UCIoJib3oBaneM mporpaMMbl MS Excel. [leHaporpaMMy IOCTPOMIN
B iporpamme CLW (Bepcust 4.01 beta) ¢ ucronpsoBaHueMm MeToja Kiacre-
pusanun UPGMA, cpaBHeH1e BBIGOPOK IIPOBOAMIIM Ha OCHOBE KO uIu-
enTa sKakkapa.

PE3YJIBTATDLI 1 OGCYX/IEHUNE

B xoze npoBeaéHHOro ucciaesoBanus Obla coOpaH M UAeHTUDUIUPO-
Ban 71 Buzg (49 pomos, 5 cemeticTB) nukamoBberx; 36 u3z nux (50.7%) Tpo-
(brueckn cBSA3aHBI C PA3INYHBIMU JEPEBbIMU /WM KycTapHUKaMu (T.e.
SIBJISTIOTCST. MCTHHHBIME JICHIPO,/TaMHOOHOHTaM1 ); GOJIBITUHCTBO OCTaB-
MIUXCA BUJIOB ABJSAIOTCS ONIIOPTYHUCTAMU. DTO KOCBEHHO MOATBEPKAAIOT
KOJIM4YecTBeHHbIe annble (puc. 1). MaccoBbie BUIbI, He ABJIAIONIMECS JIEH-
npo-/TamuobnonTamu: Aphrophora alni (Fallén, 1805), Errastunus ocellaris
(Fallén, 1806), Fupteryx atropunctata (Goeze, 1778), — mupoxue moJmda-
ru; Gargara genistae (Fabricius, 1775) — mmpoxuii onurodar cemetictsa
Fabaceae.

278

® 1eHApO-/ TAMHOOHMOHTHI

421
B XOPTOOMOHTBI

" HEeHIeHTH QU POBAHHBIC BUIBI

221

Puc. 1. Konuuecmsenoe coomuouenue ucmunnvlx 0enopo,/ mammoouonmos i npouux
6UA06 (Ha PUCYHKE OMMEULHO KOLUUeCB0 0C00ell 0L KaKCOOU 2pynnvl).

N3yuenne Tpohudeckux cBsI3el MUKAOBBIX MOKA3aJI0 CYIIeCTBOBAaHNE
PasHbIX TUTIOB MHUTIEBOI criernasmn3anuu: (1) mupokue mommdary; (2) y3-
kue mosmdary; (3) muporue oaurodary; (4) yskue omurodaru u (5) mMo-
Hodaru (Emenbsros, 1964). JanHast knaccudukaius Oblla TPUMEHEHA
K HanreMy Matepuaiy (puc. 2).

Camyio KpynHyto TpohUdecKyto TPYIITY, KaK M0 YMCJAECHHOCTH, TaK 1 110
BUI0OBOMY OOTATCTBY COCTABISIOT y3kue onmrodaru (Bcero 19 Bumos n 188
ocobeii: 12 BumoB u 157 ocobeil — st HCTUHHBIX JICHAPO,/TAMHOGHOHTOR ),
gyro cormacyercst ¢ koumermuein A.D. Emernpsnosa (1964). Oxnako mpu
COTIOCTABJIEHUN COOTHOMIEHUS TTPOYNX TPODUUECKUX TPYII B TIOJTHON BbI-
6opKke 1 BBIOOPKE UCTUHHBIX JACHAPO/TAMHOOMOHTOB OTMEYEHO PACXOK/IE-
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HUE B IIPONTOPIUAX, YTO ITO3BOJIACT BBIIBUHYTDH ITPEATIONOKEHNE O HATMYNN
TpeH/la K CY/KEHUTIO HHH.IeBOﬁ CIIeIUAJIN3allnM CpeIn IMUKa/I0OBBIX JACH/IPO-
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Puc. 2. Coomnowenue mpoguuecxux zpynn no uuciennocmu (a)
u Koauuecmay 6uoog (b).
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iper sp.
Populus laurifolia

Betula rotundifolia,
Pentaphylloides fruticosa

Salix spp.

Betula pendula

Abies sibirica
Pinus
Picea obovata

Caragana arborescens
Pentaphylloides fruticosa

Betula rotundifolia

Rubus idaeus
Lonicera sp., Rosa sp.

Sibiraea altaiensis
Lonicera sp.
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Rosa spin
Spiraea spp.

Cem. Pinaceae
Cewm. Salicaceae

Cewm. Salicaceae

Cem. Betulaceae

Cewm. Pinaceae

Cem. Fabaceae

Cem. Rosaceae

Cem. Betulaceae

Cem. Rosaceae

Puc. 3. /lendpozpamma UPGMA na ocnose unoexca Kaxxapa,
Xapaxmepusyouas Haceienue YUKaoosvix Ha UCCLe008aAHHbIY PACMEHUSX.

MoHodaru 10CTaTOYHO TUMUYHBI (XOTSI U HE OYeHb MHOTOYUCJIEH-
HBI) cpeln AeHApoOroHTOB (Hanpumep, Aguriahana germari (Zetterstedt,
1840), Kybos abstrusus (Linnavuori, 1949), Pithyotettix sibiricus (Mitjaev,
1965). Taxske ornucaHHbie COOOIIECTBA [[MKAJ0BbIX-TAMHOOMOHTOB OTJIH-
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yaTcst OOJIbIIMM 00MINEM U PasHOOGpasreM 110 CPaBHEHUIO ¢ coobIie-
cTBaMu JAeHAPOOUOHTOB (Tabi. 2). DTO MOKET ObITh CBSI3AHO C TEM, 4TO
JEeHAPOOUOHTHBIE BUIBI UMEIOT O0Jiee TeCHbIE CBI3U CO CBOMMHU KOPMOBBI-
MU DaCTEeHHIMM, a TaKKe ¢ 0COOEHHOCTSIMM HCIOJIb30BAHHON METOAUKH
y4éTa HACEKOMBIX.

Kak Bumno us genaporpamvmbl UPGMA (puc. 3), B kiactepbl 06bean-
HeHbI co00IIeCTBa, HACEJIAIONIe POACTBEHHbIE BUIbI pacTeHuil. lepeBbs
U KYCTapHHUKH, C XapaKTePHbIMHU, KaK MakcuMajbHbIM (Salix spp.), Tak
U MUHUMAJbHBIM (Juniper sp.) NOKasaTeJsIMI PasHOOOPasusi, BbIIEJIEHbI
B 060co0IeHHbIe KaacTepbl. Takke B OTAENbHbII KIacTep BbIIEJIEHO HAace-
nenue Populus laurifolium, KOTOPBIN SBJIETCSA PEIKUM Ha TEPPUTOPUHI AJl-
Tasl.

BbIBO/IblI
1. Unentndunuposan 71 Bux (49 pomoB u 5 ceMelCTB) IUKAJI0BBIX JIE€H-
JPO- U TAMHOOMOHTOB.
2. Jlns neHapoOUOHTOB OTMEYEH TPEH/I K CYsKEHUIO TTUIIEBON CIIelaii3a-
L1 OTHOCUTEIBHO XOPTOOHMOHTOB.
3. Jlnsa TaMHOOGMOHTOB OTMedeHO OoJibliee obOuane U pasHooOpasue 10
CPaBHEHUIO € JEHAPOOUOHTAMUL.
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CrpoeHne KopHeii pacTeHuii, mpeodIagaonux Ha
Pa3HbIX dTaNax cykueccuu Ha 3oio00TBajsax BTTPIC

A.B. Manaxeesa, /I.E. TykoBa, C.A. UepenaHon

Ypanbckuii penepasnbubiil yauBepcuTeT uM. ieporo IlpesunenTta Poccun
B. H. Enbuuna, r. EkatrepunGypr

Kmouesvie crosa: apbyckynspnas Mmuxopusa, 30100meal, IKMoMUKOPU3d,
KOpHeBble CUCMEMDL, MEXHOZEHHDLE CYKUECCUU

Baxknoctp m3yuyeHus I013eMHOI cdepbl pacTeHWil s TOHUMAHUS
MEXaHU3MOB CYKIIECCHOHHBIX TPoIleccoB Obiia mokazana gasuo (Tilman,
1988). Ha nauasibpHbIX aTanax nmepBUYHbBIX CYKIECCUI BCTPEUAIOTCS OHO-
JIETHUE BUJIbI C BBIPA)KEHHBIMU PYAEPATBHBIME CBOIICTBAMMU, JIJISI TOHKUX
KOpHEIl KOTOPBIX XapaKTePHBI, KAK [IPABHUJIO, OTCYTCTBUE MUKOPHU3bI, BbI-
COKO Pa3BETBJEHHbBIE KOPHEBbIE CUCTEMbL. Y GOJIBIIUHCTBA PaCTEHUH, T10-
SIBJISIOIINXCA TIO3/IHEe, XOPOLIO pasBuTa apOycKyaapHas Mukopusa (AM),
BbIIIle TVIOTHOCTH U inaMeTp KopHeil. Ha mo3aumx aTamnax cykieccus 1oMu-
HUPYIOT IPEBECHbIE BUIBL, KOPHI KOTOPBIX 00pasyioT akToMukopusy (M),
UMeIOT elté GOJIBbIINE AUAMETP U TIJIOTHOCTb.

[lig oTBeTa HA BONPOC, KaK MEHSIOTCS (PYHKIMOHATIbHBIE MTPU3HAKH
pacTeHuil B MEPBUYHBIX CYKIIECCUSX, TIOIXOAAT COOOIIECTBA HA PA3HOBO3-
PacTHBIX TEXHOTEHHBIX cybeTparaX, KOTOpbie cHOPMUPOBAHBI B EIUHBIX
GUOKJIMMATHYECKUX YCJIOBUSX 1 dJleMeHTaX pesbeda. [Ipu aToM npsiMbie u3-
MepeHUsI TIPU3HAKOB KOPHEN U MUKOPU3 Y PACTEHIIT PA3HBIX ITAIIOB CYKIIEC-
cun oTcyTeTBYIOT. 1leab padoThl — BBIABUTH 3aKOHOMEPHOCTH M3MEHEHUS
MPU3HAKOB TIOMJIONIAIONIUX KOPHEH Y BUJIOB PaCTeHUil, Ppeobiajalonux Ha
PasHbIX ATAIAX CYKI[ECCUH camo3apacTanus 30j00TBasa Ha Cperem Y pade.

MATEPUAJ 1 METO/IbI

VcenenoBanue mpoBesin Ha MPOOHBIX TIONIAJISIX MHOTOJIETHETO HAOJII0-
JeHUsT 32 JUHAMHMKOW PAaCTUTEJNBHOrO IOKPOBa. B KauecTBe MOeIbHBIX
YYaCTKOB BBIOpAJU PA3HOBO3PACTHBIE 30JI00TBAJIBI BepXHETaruibekoii
rocynapcTBeHHol paiionnoit anexkrpocranuu (BTTPIC), cioxennbie
30J1011 OYPBIX yriieil ¢ BBICOKOU IEJOUYHOCTHIO U HeOIaronpusitibiMu hu-
suvyeckumu cBoiictBamu (IIunosa, 3yesa, 1969). Itamnsl cykileccun xapak-
TEPU30BAJIH, YIUTHIBAsT aOCOMOTHYIO (B TO/IAX) UIUTEIBHOCTD 3aPACTAHMUSI
U KayeCTBEHHbIe M3MePEeHUs TPOEKTHUBHOTO TIOKPBITHS HAJ3EMHBIX YacTell
pacrenuii B coorBeTcTBUU co cxeMoil A.I'. Boponosa (1973).
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[lenTpasbHas 4acTb «MOJIOZOrO» 30JI00TBajia 3allojiHeHa BOIOI. 3a-
pactaHme y4yacTKOB, C KOTOPBIX BOfIa OTCTyIHIa, Hadasoch B 2016 r. Bos-
PacCT PACTUTEJNBbHBIX TPYIIUPOBOK BO3PACTAET 110 MEPe yAAJIeHUs OT ype-
3a BOJIbL. B 9TOM KOMILJIEKCHOM IpajiieHTe OBLIK BbIJAEJEHBI ABa yUyacTKa
HAYaJIbHBIX ITAIMOB CYKIIECCUM: | — MPOCTbIe pacTUTEIbHbIE TPYIITUPOB-
KM OJHOJIETHUX pacTeHuii ¢ npeobnaganuem Chenopodium rubrum L.,
Rorippa Scop., Artemisia vulgaris L., A. absinthium L., Epilobium L.; 1T —
CJIOJKHBIE PACTUTEJIbHbBIE IPYIINUPOBKH MHOTOJIETHUX pacTeHunil Melilotus
albus Medik., M. officinalis (L.) Lam., Tussilago farfara L., Trifolium
pratense L. Ha «ctapoM» oTBajie 3apacranue Havansoch B 1965—1968 rr.,
[O9TOMY Ha HeM IIPEeJCTaBJeHbl PAa3HOBO3PACTHBIE YUacTKU 0OoJjiee 1031 -
Hux atanos cykieccun: 111 — pazHOTpaBHO-371aKOBBIN JIYT ¢ TOMUHUPO-
BanueM AM Bunos, Hanpumep: Pimpinella saxifraga 1., Calamagrostis
epigejos (L.) Roth, Poa pratensis L.; IV — MeJKOJUCTBEHHBIN Jiec ¢ 10-
MuHHpoBaHue DM BUIOB B JipeBeCHOM gapyce, Hanpumep: Populus tremula
L., Betula pendula Roth. [Ins xapakTepucTUKU COOOIECTB KasK/0I0 dTara
CYKIIECCUU 3AJI0KUJIH 10 YIacTKy mromnaabio okoso 10000 m?, oxHOpOI-
HBIX 110 pesibedy ¥ PaCTUTENbHOCTH, B KOTOPBIX BBIAEIUJIN 110 TPH IIPO0-
HBIX Tomaau pasmepoM 10x10 M (B myroBeix coobiectBax) u 20x20 M
(B JIeCcHOM co001IECTBE).

[T PEKOHCTPYKIIUK XO/Ia CYKIIECCHH MUCTIOJNB30BAJIN UMEIOIIHECST Te0-
6orannyeckue onucanns. Ha Bcex yuacTkax coOupasii ocoor BMECTe ¢ KOp-
HEBBIMU CHCTEMaMU MJIM YaCTH KOPHEBBIX CHCTEM BHJIOB, MMEIOIINX Hau-
GoJIbliIee MPOEKTUBHOE MOKPLITHE HAJ3EMHBIX YaCTel.

Bcero cobpanu u usyuuau 29 BUIOB pacTeHMii 1o 6—9 BUIOB Ha KasKA0M
yyacTke. Y KaskA0i 0coOU WIN B KaKIOM 00pasiie ONpenesiii THII MUKO-
PU3bI, MHTEHCUBHOCTh MUKOPU3AIUH, TOJIIMHY KOPHEH U UX aHATOMUYe-
CKHUX 30H. THUII MUKOPHU3bI 1 MHTEHCUBHOCTH MUKOPHU3ALUKM B KOPHSAX TPaB
usydasu nocjie pukcanun B 70% sranoJie o crangaptHoit Mmetosuke (Ce-
suBanoB, 1981) moce manepannu kopueit B KOH n okpamuBanum mutie-
JIVSL aHUJIMHOBBIM cHUM. [1pu aHamse Mukopussl y B. pendula v P. tremula
¢ OM u Pyrola rotundifolia L. ¢ ap6Gyrounnoii Mukopusoii (ApM) npu yBe-
smdernu B 400 pa3 perucTpupoBasIu A0JI0 MUKOPU3HBIX KOPHEBBIX OKOHYA-
HUI, UMEIOTUX MUKOPU3HBIE MOP(HOJOTHIECKHE CTPYKTYPbL. ITO JIEJaJlH,
nccaenyst cpesbl Tosmumuaol 10—-20 MKM, ToJlydeHHBIE TIOCJE 3aMOPO3KHU
€ TIOMOTIIBIO POTAITMOHHOTO MUKPOTOMA. TOJIINHY KOPHEN 1 UX aHATOMUYe-
CKHX 30H TaK:Ke OIPe/IeJIsiT Ha TIONEPEYHbBIX cpe3ax Mnpu yBesandeHuu B 400
pas, 10 IATh HOBTOPHOCTEN Ha 0cobb. {15 anam3a 0COOEHHOCTEN CTPOEHM
KOPHEIl Y pacTeHUil pasHbIX ITANOB CYKIIECCUU HMCIIOJIB30BAIM OHOMAK-
topublii ANOVA. YuérHoll efunmIeil BO BeeX ciydasgx ObLIo CpeiaHee 110
[ATh TIOBTOPHOCTSIM (0c00sIM, 0OpasiiaM ) 3HaueHKe IPU3HAKA Y BUIa Ha Ka-
JKJIOM DTalle.
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PE3YJIbTATbBI U OBCYK/IEHUE

B xozme cyxkieccum 3apacTaHus IOBEPXHOCTH 30JI00TBAJIA TTOJHOCTHIO
MEHSIeTCSI COCTaB BUIOB PACTEHUIl, BCJIEACTBUE YEro MPOUCXOANT CMEHa
JKU3HEHHBIX (OPM W THIIOB MUKOPHU3. V13-32 CMEHBI BUIOBOTO COCTaBa CO-
o61mecTBa BOSMOKHOCTD H3YYUTh U3MEHEHE TPU3HAKOB Y OJIHUX U TEX JKe
BIJIOB Ha Pa3HBIX ATANax CYKIIECCHH OTCYTCTBYeT. Tax, Ha yJyacTKe MeJKo-
JIMCTBEHHOTO Jieca IOMUHUPYIOT ApeBecHbie pacTenwst. [Ipu aTom Hanboee
3aMeTHBIE PA3JINYNs PACCMOTPEHHBIX TIPU3HAKOB KOPHET BBISTBIEHBI MEKIY
JTAIIOM MEJKOJUCTBEHHOTO Jieca M MPEAINIeCTBYIOMNMHI dTamamMi. Takum
06pa3oM, TIOJTYUEHHBIE PE3YIBTATHI B 3HAYUTETBHON CTETEHI CKOPPETNPO-
BaHBI CO CMEHOI JKU3HEHHBIX (DOPM, JIJIT KOTOPBIX, B CBOIO OUEPEIb, XapaK-
TePHBI Pa3HbIe TUITBI MIKOPHS3.

Ha mawa7bHBIX 9Tamax CYKIECCUU MPeobIalaioT MATOJETHIE BUABI CO
cTepsKHEKOPHEBOH crcTeMoit. C BO3pacToOM B cOOOTIECTBAX HAYMHAIOT TIpe-
06JIaiaTh TPaBSIHUCTBIE KOPHEBUIIHBIE MHOTOJETHUKU, KOTOPHIE CMEHsI-
I0TCSI IEPEBBSIMU 1 MTOJMYKyCTapHUUKaMu. K pasHbIM *KM3HEHHBIM (opMaM
IPUYPOYEHBI Pa3HbIe THITBI MITKOPHU3, CONPSIKEHHO € KOTOPBIME Pa3IndaoT
CTpOEHMe KOPHEBOII CHCTEeMBI U MTPU3HAKU TOHKMUX KopHeil. Ha aramne cyk-
rieccuu | BeTpedeHsl mpenMyinecTBeHHO Buabl cemeiicts Chenopodiaceae
u Brassicaceae, Kotopbie pefiko 06pa3yioT MUKOPHU3Y. Y HEKOTOPHIX TIOTEH-
HUaJbHO MUKOPU3HBIX BuAoB atana 11 (M. officinalis, Persicaria maculosa
Gray) AM 60 oTcyTcTBOBaAA, IHOO B CpeiHeM BeTpedanach peako (10%)
(puc. 1). [lnst aTUX pacTeHuii ObLI XapakTepeH HauMEHbBIIHIT JUaMeTp Kop-
HST ¥ CTEJTBL.

F=14.73;p<0.01; n=29
I JlpeBecHsble
pacTeHns
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CyK1ecCHOHHBIE CTaIHI
Puc. 1. Unmencugnocmv MUKOPU3AUUY HA PAZHLIX CMAOUSX CYKUECCUU.

30ecv u Ha puc. 2 cykueccuonnvie cmaduu: I — npocmast pacmumenvras epyn-
nuposxa; 11 — cnooxcnas pacmumenvnas epynnuposka; 111 — pasnompasmwiii 1ye;
1V — menxonucmeennoviii ec. Pazmax — doeepumenvhulii UHMeP8al; 20MOZeHHbvLE
2pynnovl, 0003HAUEHIDBIC OOUHAKOBLIMU OYKEEHHDIMU UHOEKCAMU, ONPEOeLeHbL N0
xpumepuio Toroxu.
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Ha arane cykieccun 11T AM Oblia jiydiie pasBuTa U B CpeHEM eé MH-
TEHCUBHOCTD Obl1a 55%. 3HaYeHUs JUaMeTpa KOPHS U CTEJIbl He UMEJIA 3Ha-
YUMBIX PA3JUYNI HA ATOM 1 HA HAYAJbHBIX 9Talax cykieccuu (puc. 2).

A F=822;p<0.0l;n=29 B F=20.67p<0.0l;n=17
JlpeBecHbIe JlpeBecHbie
260 TpagsHuctsie pacterus | }facTemm 0 Tpassuersie pactertis | lfac're}nm
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; 220 | g |
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CyKIIeCCHOHHBIE CTaIUI CyKLUECCUOHHBIE CLajun

Puc. 2. luamemp cpesa (A) u cmenvt (B) 6 xopusx nociednezo
U npeonocaednezo Nopsaodka Ha PAsHvLx CMAoOUsIX CYKUeCCull.

Ha yuacrkax orBasna Bospactom 50 siet u 6osiee JoMuHUpyIoT B. pendula
u P. tremula, y 59—95% wopHeii KOTOPBIX OBIIM CTPYKTYPhI, XapaKTepHbIe
st OM (Mutiesnanbhbie yexybl 1 ceTh Laprura). Y P. rotundifolia non-
TBEPJKAEHBI CTPYKTYPBI, XapakTepHble 151 ApM (MuiiesuaabHble YeXJbl,
cetb lapTura, TdanbHuble KoJablla BHYTPU KJIETOK KopHei). Y OM u ApM
BUIOB 3aUKCUPOBAaH HAaMOOJBIINI TOIEPEYHbIl pasMep KOPHeil 1 aua-
metp crebl. Tak y B. pendula nnamerp kopus Bapbuposan ot 173 xo 210
MKM, a IHaMeTp cTesbl OT 46 10 60 MKM, UTO TTPAKTUYECKU B 2 Pa3a BHIIIIE,
4yeM y pactennii atanos cykieccuii I — T11. Pazmep kopHeii 1peBecHbIX pac-
TeHUi OB YBEJMUYEH Kak 32 CYET pasMepoB KOPHsI, TaK U TPUOHOTO YexJia
HA ero TIOBEPXHOCTH.

3AKJ/IIOYEHUNE

Ha navaipHOM dTare mepBUYHOI CYKIIECCHI TEXHOTEHHOTO OTBAJIA Yallle
BCTPEYEHBI HEMUKOPU3HBIE BU/IBI, 4 Y TIOTEHIUAIBHO apOyCKyISPHO-MUKO-
PU3HBIX BUIOB MUKOPU3a OTCYTCTBYeT miun ciabo passuta. Ha Gosee cra-
PBIX YYacTKaxX IIPOUCXOIUT yBeJndeHne BcTpeyaeMoctu AM BUIIOB, Y KO-
TOPBIX BO3PACTAET YCIENTHOCTh MUKOPU3006Pa30BaHs, HO IUAMETP KOPHSI
U CTEJIBI COTIOCTABUM C PACTEHUSAMU (GoJiee PaHHUX ATATOB cyKieccuit. Ha
yyacTkax BospactoM 50 ser u 6osee goMmuHUpYIOT DM 1 ApM BuzbI pac-
TEHWI, 71T KOTOPBIX XapaKTePHO YBeJIMUYEHIE Pa3MepOB KOPHS U CTEJbI.
[Mocses0BaTEIbHOCTH CMEH BUIOB OT HEMUKOPHU3HBIX K apOYCKYISIPHO M-
KOPU3HBIM U JIajiee K BUAM CO CIIEIUATU3UPOBAHHBIMU 9KTO-, 9PUKOHUTHBI-
MU U TIPOYUMH TUTIAMU MUKOPHU3 YCTONYMBO BOCIIPOU3BOAUTCS B PA3HBIX
Tunax nepBuyHbX cykmeccnit (Cmur, Pun, 2012; Becenxun u ap., 2015).
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HOJIyLIeHHbIe B XO0/€ pa60TbI JaHHbI€ HE IMO3BOJIAKOT OJJHO3HAYHO OIIpe/ie-
JINTb, B KaKOI CTeleHn YCTaHOBJIEHHDbIEC PAa3JIM4Ms MIPU3HAKOB KOpHeﬁ cJe-
AYET MHTEPIPETUPOBATh KaK CYKIIECCMOHHYIO IMHAMUKY, a B Kakoi — Kak
IIPOCTOE pa3jnyure MEX1y TPaBAHUCTbIMUA U IPEBECHBIMU PACTCHUAMMU. [[JIH
IPOACHEHHA 9TOI'O BOIIPpOCa H€O6X0]_II/IMBI CIlelItMaJJabHbI€ UCCJIC/IOBAaHMA.
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OC06€eHHOCTH POCTPAHCTBEHHO-OHTOT€HETHYECK O
CTPYKTYPBI IOMYJISANUA NAPHOJIUCTHUKA IEPUCTOTO
(Zygophyllaceae)

A.JI. MapTbIHOBa
MbBOY I'mvnuasus Nel um. H.T. Anrtomkuna, r. Kymepray

Kmiouesvie cnosa: Zygophyllum pinnatum, npocmpancmeenno-onmozenemu-
yeckas cmpyxkmypa, pynxuus Punau, xpocc-gpynxyus Puniu

B paGore wm3yueHa MPOCTPAHCTBEHHO-OHTOTEHETHYECKAS CTPYKTYpa
HOMYJISIUYA TapHOJUCTHUKA TepucToro Zygophyllum pinnatum Cham.
(Zygophyllaceae). to mHoroOMETHEE pAcTEHNE ¢ MOTTHBLIM MHOTOTJIABLIM
niepeBeHeronM KayjekcoM. [[Beret B Mae—wnione. [1oon0CcuT B ioe—aB-
rycte. Paamuoxkaetcs cemenamu. Keepodut, runcodmit, nerpodut (Kpac-
Had ..., 2011). AKTyaapHOCTB HCCIEIOBAHNI 00YCIIOBIEHA PEIKOCTHIO BHU/IA
(3aHecen B KpacHble KHUTH IIECTH PErMOHOB, KaTeropust 2) u ero caaboi
usyuernoctoio. C 2015 . A.H. Mycraduma, O.A. Kapumosa, .M. Too-
BaHoB 1 JI.M. A6pamosa (FO:xHO0- Y pasbckuii G0TaHMYECKUI Cal-WHCTUTYT
Y®UIL PAH) npoBoasT uccieoBaHus MONYJISIUE Z. pinnatum Ha TeppH-
topun Pecniybmukn Barmkoprocrad, OpeHOyprekoii 0671, u AKTIOOMHCKOI
06u1. (KZ). Hactp mMaTepuasioB npezcTtabiena B pabore (Kapumosa u zp.,
2017), mosHbIe pe3yabTaThl MCCIE0OBAHUI B HACTOSIIIEE BPEMs TTO/ITOTOB-
JieHbI K myGukarui. O Apyrux UCcIef0BaHusaX U paboTax HaM He U3BECTHO,
MOITOMY MOKHO YTBEPKAATh, YTO TIPOCTPAHCTBEHHAS] CTPYKTYpPa MOIYJIsi-
i1 MapHOJMCTHUKA MEPUCTOro Oblja M3ydeHa BrepBbie. IIpocTpaHcTBEH-
HO-OHTOTE€HETHUYECKAsT CTPYKTYpa TOMYJISIUN — UepapXudeckas cucreMa
MATTEPHOB Pa3HbIX OHTOTEHETUYECKUX TPYIITI, CIIEIUMITKA KOTOPHIX 3a/[aHa
reHepaTUBHBIMU OCOOSIMU, JTOCTUTIIUMK Peausaliii MOp(hOoreHesa Kus-
HEHHOW (hOPMBI, U OKOHYATETHHO OTIpejiesieHa BHYTPUBUIOBBIMU U MEK-
BUIOBBIMU OTHOIIEHUSIMU PACTEHMIT ¥ aGHOTHUECKUMU (haKTOPaMU CPEIbI
(Dapueena, 2014).

ITeap nccaenoBanust — BHIABUTH OCOOEHHOCTH MTPOCTPAHCTBEHHO-OHTO-
TeHeTUYeCKON CTPYKTYPHI onyJsisaiuil Z. pinnatum. [loctaBiensr cienyio-
e 3agaun: 1) u3ydnTh JOKaIbHbIe 0COOEHHOCTH IJIOTHOCTH ¥ TIPOEKTHB-
HOTO MOKPBITHS TOMYJISIIIAN; 2) XapaKTep B3aUMHOIO pa3MelleHrs ocobeit
1 OHTOTEHETUYEeCKUX TPYNN Z. pinnatum; 3) CPaBHUTH CTPYKTYPbI HA TLJIO-
MIJIKAX C PA3JINIHBIMU 9KOJOTHIECKUMHU YCIOBUSIMU.
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MATEPUAJIBI U METO/1bI

Uccnenosanme mpoogauian B mioHe—wione 2020 1. [lenonomyssius
Z. innatum pacnonoxeHa B KytoprasuHckom p-ve PecryGaukn Bari-
KOPTOCTaH Ha XOJIMax ¢ OOHa)KeHUsIMU TI'MIICa, 10 TpaBomy Oepery p. Ty-
rycreMup, HarpoTus . PasHomoiika. [liist ucciegoBatst ObLIO TIPOBEIEHO
KapTHPOBaHHUeE TPEX IJIOIIAA0K pasMepoM 5x5 M: 1) B cpeiHeil 4acTh TUIco-
BOro oGHasKeHust, TPYHT — aJrouii rurca, OTITT 30%; 2) B MecTax BbIX0/a
tBepaoro runca, OIIIl 15%; 3) Ha rpaHwuIe ¢ MOJBIHHO-3JIAKOBOI CTEITBIO,
TPYHT — CMeCh 3JII0BHUsI TUTica 1 Kpacuoit rimnbt, OTITT 50%, onucano 3aaep-
HeHue 3j1akamu. Kpome nosioskerust ocobeii (pukcupoBaiu AnaMeTp Kycra 1
BO3PACTHYIO TPYIIIy — NpereHepaTuBHbie (pre), renepatuBHbie (gene), To-
cTreHepaTuBHbBIE (POSt).

[TpocTpaHCTBEHHYIO CTPYKTYPY M3ydasli MeTOJaMU aHAJM3a Todyed-
HBIX 00Pa30B, PeAJM30BaHHBIMK B IIaKeTe spatstat cTaTUCTHYECKOU CPeb
R (Baddeley et al., 2015). JlokaibHble 3HaY€HU [IJIOTHOCTH ¥ IIPOEKTHB-
HOTO TIOKPBITHSI TIOJIyYeHbl METOJOM CIyIaKeHHOI anpokcumanuu (Bailey,
Gatrell, 1995) na ochoBe azepHoil ¢yHkuuu (Silverman, 1986; Scott,
1992), pasmep cetkm 3.9%3.9 cM. AHaIM3 B3aUMHOTO PACIIOJIOKEHUS OCO-
Geii mpoBoauu 1myteM pacuéra pyukimii Punma (Ripley, 1976; 1977), aus
yno6cTBa NpeAcTaBIeHHbIX B TnHeapusoBantHoM Bue (Besag, 1977). Ana-
JIN3 B3aUMHOTO PACIIOJIOKEHUS] OHTOTEHETHYECKUX TPYIIT TIPOBOIUIIM 1Ty -
TeM pacuéra Kpocc-(hyHKINNA PUTm, TPU 9TOM yUNUTBIBAJIN JIBE TPYIIIIbI pre
u adult=gene-+post. s miomaaku 2 9Ty 4acTh UCCAEIOBAHUI He IIPOBO/IK-
JIM, T.K. U3-32 HU3KOTO YMCJIa IPereHepaTuBHbIX 0c00ell HEBO3MOKHO KOP-
PEKTHO paccumTaTh Kpocc-hyHKIM0 Puniam). 3HaYUMMOCTh OTKJIOHEHWH
dysxumit Purim un kpocc-dynkimit Punim onennsamm metogom MoHTe
KapJio (Besag, Diggle, 1977) Ha ocroBe 299 cuMyJIsIIIUii cJIydaiiHOTO pas-
metnternst (CSR).

PE3YJIBTATBI 1 OBCYXK/IEHUE

KosmmyectBo pacrtenuii (¢ y4éTOM OHTOTEHETUYECKUX TPYII), TLJIOT-
HOCTb, TIPOEKTUBHOE MOKPBITHE, MX JIOKAJbHble M3MeHeHHMs (min, max —
paHroBble, mean — cpejHee) MpuUBeAeHbl B Tabjuie. B 1eoM momy isimst
HEOJTHOPOJIHA, B €€ CTPYKTYPE BBIJIETIEHbI YYaCTKH TTOHUKEHHON U TOBBI-
HIEHHOW TJIOTHOCTH. 3HAYEHWS TIJIOTHOCTH BapbUPYIOT 32 CUET M3MEHEHMI
MJIOTHOCTHU TIPereHepaTUBHBIX PACTEHUH, TOT/Ia KaK IJIOTHOCTh TeHePaTUB-
HBIX pacTeHuit moctosHHa, 0koJo 0.20—0.24 sx3./M% IIpoeKTHBHOE TOKPHI-
tre Huskoe — 0.7-2.3%. Camoe BBICOKOE MTPOEKTUBHOE MOKPHITUE HA TIJIO-
majgKke 2, 3jiech oTMedeHbl Hanbosiee KpynHbie (IPUMEPHO BABOe GOJIbIIE
cpeaHero) reHeparuBHbie ocobu. Ha rmuromaznke 3 Habmogaercs 60JbIioi
PasbpOC JIOKANbHBIX 3HAYEHUIT IJIOTHOCTH U IIPOEKTUBHOIO MOKPBITHS, T.€.
MIPOCTPAHCTBEHHAST HEOJTHOPOIHOCTb.
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Tabsuna. XapakrepucTUKU U3ydeHHOI Moy sty Z. pinnatum

IUIOTHOCTb, 9K3./M?>  NPOEKTHBHOE IIOKPBITHE, %

KOJHMYECTBO 0cobeii,

N K3 JIOKaJIbHbIE JIOKaJIbHbIE
) ’ cpen- 3HAYEHHS cpea- 3HAYEHHS
HAA . HAA .
BCero pre gene post min max mean min max mean

1 16 10 5 1 1064 030 121 058 0.7 031 134 0.62
9 3 6 0 $036 019 053 034 23 0.76 466 213
3 34 25 6 3 1136 000 531 139 1.0 0.00 6.11 1.07

Ipaduxn dynknumit Purim npencrasaenst Ha puc. 1. Ha mromankax
1 u 2 ocobu Z. pinnatum pacupejesieHbl ciydaiiHbiM obpazom. Ha rpanu-
1e ¢ neTpouTHOM cTemnbio (TIOIMaaKa 3) pactpeiesieHne KOHTHHYaJTbHO-
arperupoBaHHoOE, T.e. 0co0u 00pasyoT crorterus (quaMerpom 1.4 M) ¢ co-
XpaHEHUEM CJIyJaifHOTO pacrpelieieHus BHYTPU HUX. Takoe n3MeHeHUe
BBI3BAHO HEOHOPOIHOCTBIO BHENTHUX YCJOBUH, HA HAII B3IV — KOHKY-
PEHTHBIM BJIMSTHUEM JI€PHOBUHHBIX 3JIaKOB.

nnouanka | niowianka 2 njowanka 3

; S

00 02 04

00 0z 04 o8 o8 10 12 00 0z 04 08 0z 10 12

Puc. 1. Ipagpuru pynxyuit Puniu (pynxuus Puniu ons 00mopoodinozo nyacconos-
CK020 NPOYEcca Ykasana nyHKMupoM, Cepolm YBemoM 6bl0e1eHA 30HA HESHAUUMBIX
OMKIOHEHUIL).

Ha puc. 2 npencrasienst kpocc-pyukiuu Puriiu. Bapocibie pactenus
pacrpesiesieHbl caydaiiHbiM 00pasoM. Takoe pasMmelieHre XapakTepHO st
reHEPATUBHBIX 0COGEl MOHOIEHTPUUYECKUX KayAeKCOOOPa3ymIInX pacre-
HUW B ONITUMAJIBHBIX YCJIOBUSX U MPOIMKTOBAHO CTPEMJIEHUEM TOYJISIINT
K 3(heKTUBHOMY paciipe/ie/IeHUI0 PeCYPCOB U CHUYKEHUIO BHYTPUBHIOBOM
koukypeniu (Dapaeesa, 2014). PacteHust ipereHepaTUBHON IPYIIITBI 00-
Pa3yIoT CKOILIEHUsI TOJBKO Ha rpanuile (uronero3os. [lomoxkenue mpere-
HEPAaTUBHBIX PACTEHUI He 3aBUCUT OT TIOJIOKEHUSI B3POCJIBIX 0COOEIL. T.€. BO-
KPYT TeHEPATUBHbBIX PACTEHUI He 00pa3yioTcsl CKOILJIEHUS MOJIOJBIX 0COOEIL.

Jlist GoJibliiell YacTH TUIICOBOTO OOHAKEHUsI XapaKTEPHBI HKOJOTHYe-
CKHe YCJIOBUST KaK Ha Iotnaake 1, Habro1aeMyo 3/1eCh CTPYKTYPY IIPUMeEM
3a «arasion». Ha yyacTkax ¢ BBICTyIIaMU TBEPAOTO THUIICA TIIOTHOCTh Pac-
TEHWI CHUYKAETCSI, T.K. YXYAIIAIOTCS YCIOBUS [IJisl IPOPACTAHUS CEMSTH, HO
pasMepbl 0cobeil YBeJMUUBAOTCS U3-3a HU3KOW KOHKypeHIn. Ha rpanu-
e (GUTOIEHO30B YBEIUUNUBAETCS TIOTHOCTh PACTEHUN MPereHepaTUBHOMN
TPYIIIIBI, T.K. CMECb dJIIOBUA TUIICA W TJIMHDBI JIyUIlIe YAECPKHUBAET BJary, 4To
CIIOCOOCTBYET TIPOPACTAHUIO CEMSIH.
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adult — adult pre — pre adult - pre

00 02 04
00 02 04
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Puc. 2. I'paguxu xpocc-@ynxyuii Puniu.

BbIBO/Ibl
OCHOBHBIM MHBAapUaHTOM CTPYKTYPbI, KOTOPbIiI 00yCJIOBJIEH 0COGEH-
HOCTSIMM BHJIa, SIBJISIETCS CJydailHOe pasMellleHre reHepaTUBHBIX 0coOeit
C TIOCTOSTHHOM TIIIOTHOCTBIO. Biinstare BHENTHUX (DaKTOPOB MPUBOJIUT K U3-
MEHEHMSIM KOJIMYEeCTBa MPEreHepaTUBHBIX 0cO0eil U BJIUSET Ha XapakKTep
WX pa3MelieHnsl. B yclIoBUsSX HU3KOM KOHKYPEHIIMN OTMEUYEHO yBeJndeHne
PasMepOB TeHEPaTUBHBIX 0COGEil.
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ITouBeHHbII OAHK CEMSIH JIECHBIX 9KOCHCTEM B paiioHe
Kapa6anickoro Me/ieniaBuibHOr0 KOMOWHATA

JI.A. MoayaHoBa

WucruryT sxosoruu pacrernii v skuBotHbix ¥ pO PAH, r. Ekarepunoypr

Kmioueswie crosa: 6anx CEeMAN, IECHAA noacmumca, npopocmku, maxCoOHOMU -
yeckoe paauoo6pa3ue, masoiceyivle memaJiivl

bBanku ceMsiH OTBETCTBEHHBI 32 BOCCTAHOBJIEHNE HAJ3EMHOMN PACTUTEh-
Hoctu rpu eé Hapymernusx (He et al., 2020). Vsyuenue moYBeHHbIX GaHKOB
cemsH (ITBC) mo3BomsieT npecka3piBaTh BO3MOKHBIE ITYTH BOCCTAHOBJIE-
HUSI PACTUTETHLHOCTH TTOCJIE€ HapyIeHU i, KOTOPOE YacTO HAYMHAECTCS U3 ce-
MsH, 6oJiee UM MeHee JUINTENbHOE BPeMs JIeKAIIUX B II0UBE B COCTOSTHUN
TTOKOSI.

Uccnenosanna IIBC wacto mpoBOAsT i TMOHWUMAHUS CTpPATETUN
BOCCTAHOBJICHUSI PACTUTEILHBIX COOOIIECTB CENbCKOXO3IHCTBEHHBIX 3€-
mesb (Wagner et al., 2003; Cho et al., 2018; Mohammed, Denboba, 2020),
a 9KOCHUCTEMBI, TTOJIBEPTIINECS MTPOMBITIJICHHOMY 3arpsi3HEHUIO, HECMOTPSI
Ha rro0ajbHble MaciiTabbl TAKUX BO3JACHCTBUIA, TIOUTH He U3ydeHbl. He-
GJIATONIPUATHOE BO3IEHCTBUE 3arPSI3HEHMs HAa PACTUTEIbHOCTD BOJIM3N Me-
TAJTYPTUYECKUX 3aBOJIOB XOpoIio u3BecTHO (Amexcees, Apmuriko, 1990;
Bopob6eituuk u ap., 1994; Koporeea u ap., 2014 u ap.), oqHaAKO JAHHBIX
o BiusgHun 3arpsstennii Ha [TBC mano (Huopalainen et al., 2000, 2001;
Salemaa, Uotila, 2001).

Nzyuenne TTBC MoxeT npubaM3UTh HAC K MTOHUMAHUIO MEXaHU3MOB
BOCCTAHOBJIEHUSI 9KOCHCTEM BOJM3H METAJLTYPIUYECKUX TIPEIIPUATHI
U K 060CHOBAHUIO CIIOCOOOB PEKYJIbTHBAIMK 3aIPA3HEHHBIX TEPPUTOPHUIL.
Ilean paboThl: O1leHUTH pasHoobpasue 1 oOuane GaHKa CeMsIH JECHbIX M0YB,
3arPSIBHEHHBIX TSOKEBIMUA METAJIAMU B Pe3yJIibTaTe NesTeTbHOCTH KPYII-
HOTO MeJIEIIaBUIbHOTO KOMOMHATa. BBIIM BBIIBUHYTHI [BE TMIIOTE3BI:
1) B Jlecax, HapYIIEHHBIX B PE3yJbTaTe 3arPsA3HEHMsI BBIOPOCAMU KPYITHOTO
MeJIeIIaBUIbHOTO KoMOunnara, pasnoobpasue u obunue [1BC cumxaercs;
2) pasnoobpasue u obwre IIBC B TeCHBIX MOACTUIKAX BBITIE, YEM B TYMY-
COBOM TOPHU30HTE.

MATEPUAJIBI U METO/1bI
Wccenenosanue nposenu na IOxuom Ypaie, B Hensabunckoit obmacTu.
[TouBy st 9KCIIEPUMEHTA U3 TIOYBEHHBIX TOPpU30HTOB (A0 11 A1) cobpann
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¢ yerhpéx npobubIx mmaomageil (I111), pacnosoKeHHbIX Ha PACCTOSTHI-
sax 6—9 KM B ceBepo-BOCTOUHOM Hampas/jeHuu ot Kapabaiickoro meje-
wraBuiabHoro kombunara (KMK) (umnakrtHast 30Ha), 1 ¢ yerbipéx 111,
pactiosioskeHHbIX B 48—50 kM B 10skHOM Hanpasiennn ot KMK (Mibmen-
CKU rocynapcTBeHHbIN 3anoBeiHUK — VII'3), B cOCHOBBIX Jecax ¢ pas-
HBIM BO3PacTOM JIPEBOCTOS W C PA3HOU /aBHOCTHIO MOCJEHETO T0Ka-
pa. C kaxnmoii ITIT oTbupanu MOYBY U3 IyMyCOBOIO rOPU30HTa (4eThipe
He3aBHCHUMbIe TPOOBI) U HMOACTUAKK (TaKKe YeThipe Ipobbl). ITY HOUYBY
UCII0JIb30BAJIM /I TOTO, YTOOBI YCTAHOBUTD, KaKKe IPOPOCTKU MOSABJISI-
forest u3 [IBC.

OO6uumil qusaiin sKcrepruMeHTa: 2 30HbI (MMIIAKTHAsT U (OHOBasT) X 4 T1JI0-
A X 2 TOYBEHHBIX TOPU30HTA X 4 TTOBTOpHOCTH = 64 cocyna. Pazmepst
BeretartmoHHoro cocyaa 40x20x10 cM. IkcriepruMeHT TPOBOINIIN HA TEPPU-
topun VIT'3 ¢ 6 ntonst o 16 asrycra 2018 r. (72 nus). Cocras, pasHoobpasue
u obusme ITBC uccienoBagym METOAOM aHAJIM3a AMHAMUKK [IPOPACTAHUS
cemsin (PaGorHos, 1982). TloacuntbiBaiu 1 repbapusupoBaId IPOPOCTKH
B JIeHb 3aBeplIeHus aKcriepumenTa. OcoOu HeyCTaHOBJIEHHBIX TAKCOHOB KO-
JIMPOBAJIA U YUUTHIBAJIN KaK OT/ETbHbIE KATETOPUN.

KosmyecrBennpliit xuMnyeckuii ananus copepxkanus Cu, Zn, Cd u Pb
B JiecHoi noactuiike rnposoauin B I0Y MHIL Mul' YpO PAH B uentpe
KOJIJIEKTUBHOI'O I10JIb30BaHKsI 0O0PYAOBaHUEM 110 HMCCJEJOBAHUIO MUHE-
PasbHOTO ChIPhsL. [l1g KaxKmoi MJIoImaan pacCIYuTal MHAEKC TEXHOTEHHOH
HarpysKu Ha OCHOBaHUU olieHoK cozepskanus Cu, Zn, Cd u Pb B kucoTHBIX
BBITSKKAX KaK cpejiHee MpeBbileHre (KoJMIecTBO pa3) KOHIIEHTPaInii Me-
TaJIJIOB B IIpo0e 10 CpaBHEHUIO ¢ HauMeHee 3arpsasHéHHoi mpoboii (Bopo-
Geitunk u ap., 1994).

B kauecTBe CTaTHCTHYECKOTO METO/Ia UCIIOJIb30BaIN O0LIMe JIMHEeHbIe
moziesin (GLM; xoBapualimoHHBIM aHAIN3) ¢ TOMONIBIO TTporpamMmMbl JMP
Pro 13.

PE3YJIbTATbBI U UX OBCYXK/IEHUE

3a oMH BereTannoHHBIN 1epuoi B 64 cocymax B3omwm cemeHa 51 Tak-
COHA PACTEHWH TPABSIHO-KYCTaPHIYKOBOTO sipyca. TakcoHOMITYeckoe HoraT-
ctBo 1 obusme ITBC cHUZKAIUCh ¢ POCTOM TeXHOreHHOW Harpysku (puc. 1).
B cpesHeM B 0fTHOM cocylie ¢ POCTOM YPOBHSI 3arpsI3HEHHS YHCJIO BCXOZIOB
cHmxanoch ¢ 9.56 = 1.40 no 1.69 + 0.63 B nmoactmike u ¢ 20.13 £ 2.10 no
9.00 £ 2.45 B TYMyCOBOM TOPU30HTE. ITH PEAKIUU ObLIN CTATHCTUYECKH
3HaunMbl B 1ByX(Gakropuom GLM (ropusonr: F(1;60) = 27.45; P <0.001;
sarpssaenme: [, o =36.09; P<0.001). Yuncsio TakcoHOB B cocyzie CHUKAIOCH
¢ 3.75£0.49 mo 1.31 £0.47 B moactuike u ¢ 7.50 £0.72 o 3.63 £ 0.83 B Ty-
MYCOBOM TOPHU30HTE. ITHU PEAKINH TakKe ObIIN CTATHCTUYECKH 3HAUMMBI
(ropusonT: F, = 24.36; P<0.001; sarpasuenue: F,  =32.17; P<0.001).

(1;60) (1;60)
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CpeziHuie 3Hau€HUS TIPU3HAKOB, BU/ IPadWKOB Ha pUC. 1 U pe3ysIbTaThl
GLM-o1eHIBaHUST CBUAETENBCTBYIOT, YTO U YUCJIO TaKCOHOB (OOraTcTBO)
U yrcio ocobeil (06uiIre) CyIecTBEHHO PasiMyaloTcsl B 3aBUCUMOCTH OT
MOYBEHHOTO TOPU30HTA. B r'yMyCcOBOM TOPU30HTE U TOT W JPYTOil TIOKa3a-
TeJIb IPHU JIDOOM YPOBHE 3arpsi3HEHK BhIIIE, YeM B IIOACTUIIKE,

Yewm Boie obunue IIBC, TeM Bblllle BEPOATHOCTb BCTPETUTH OOJIbIIE
TakCOHOB (puc. 2). JTa 3aBUCUMOCTHh CTATUCTUYECKU 3HAUMMA, HO 3-
dekr ropusonTa e soipasken (obunue: F, = 175.69; P < 0.01; ropusonr:

(1;60)

F(1»eo> =0.29; P=0.59). MakTuyecK, 3aBUCUMOCTH «UUCJI0 0COGeil — YHCIIo

TaKCOHOB» B 0OOMX ITOUYBEHHBIX TOpU30OHTaxX MAECHTUYHBDI.

£

a 35 ¢ 12

L]
)
10  e®

Tncno ocobeii B cocy/le, e,

Uucno TAKCOHOB B COCYJIE, &7l

0

—
[}
7%}
s
(¥

JlorapHdM HHIEKCA HATPY3KH, el JlorapHdM HHIEKCa HATPY3KH, €11

Puc. 1. 3asucumocmv obunus (a) u vucia maxconog (6) npopocmros u3 nousennozo
banxa cemsin 6 cocyoe na nouge us zopusonma A1 (ueprvie MapKepol 1 CRAOUHASL
Junus mpenoa) u uz zopusonma A0 (beivie MapKepol 1 WmpuxnyHKMUpHast JUHUs
mpenoa) om coOepHcanus MAACEIbIX MEMAILI08 6 cybcmpame.

Uncno TaKCOHOR B cocyie, €.

0 (1 1 1 L 1 L 1 1
0 5 10015 20 25 30 35
Yuciao ocobel B cocyne, en.

Puc. 2. 3asucumocmo uucia maxcoros npopocmkos u3 II6C om ux obunus é cocyoe
Ha nouse u3 eopusonma A1 (uepHole MapkepvlL U CNIOWHAS JUHUS MPEHOA) U U3 20PU-
sonma A0 (6ervle maprepol u WMpPUXnYHKMUPHAs Junus mpenoa).
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SAK/ITIOYEHUE

ITepsas runoresa o cHuKeHUN paznoobpasus u obuaus IIBC B necax,
HapYIIEeHHBbIX B Pe3yJibTaTe 3arpsi3HEHUsT BBIOPOCAMU KPYITHOTO Mejella-
BUJIBHOIO KOMOWMHATA, MOATBEPAMIACh. B yCIOBUSX 3arpssHEHUS JE€CHBIX
9KOCHUCTEM TSKEIBIMU MeTa/iaMu pasHooOpasue u obunue IIBC B cocHo-
BBIX JIeCaX 3aMETHO CHUIKEHO; IPUMEPHO B 2 pasa CHUKEHO pasHooOpasue
u npumepHo B 2—3 pasza — o6uime. CrieoBaTesbHO, HapyIIEHHbIE 3arpsis-
HEHHBIE JIeca He cofiepsKaT 00MIBHOTO M Pa3HO0OPa3HOTo DaHKa CEeMSIH.

Bropas runoresa o ToMm, uro pasHoobpasue u obunune IIBC B recHbix
MOJICTUJIKAX BBIIIE, 4eM B TYMYCOBOM FOPU30HTE, He ToATBepanIach. [1o Ha-
HIVM JIAHHBIM, TEXHOTEHHBIE MTOJICTUIIKU U TIOJCTUIIKU (POHOBBIX, T.€. HE 3a-
IPA3HEHHBIX, COCHOBBIX JIECOB 0O€IHEHbI HOKOSIIUMUCS CEMEHAMM 110 CPaB-
HEHUIO C HUZKEJIEKAIIMMK TIOYBEHHBIMU TOpU3oHTaMU. OIHAKO BO MHOTUX
nyGJIMKAIMSIX TTOJUePKHYTa IipenMyliecTBeHHas Jokausanus IIBC nven-
HO B BEPXHUX IMOYBEHHBIX ropusoHTax — nojcruikax (Huopalainen et al.,
2000; Meerts, Grommesch, 2001). Tlioxoe npopacratnue cemsa us [IBC
HOACTUJIOK B HAIIEM CJIy4ae MOKET ObITh CBSI3aHO ¢ OOJIBIION 3arpsA3HEHHO-
CTHIO U, BEPOSITHO, TOKCHYHOCTBIO TIOJCTUJIKH 110 CPABHEHUIO C HUIKEJIeKa-
UMK TOPU3OHTAMU U C €€ HeOJAroNpUATHBIM BOAHO-BO3LYIIHBIM PEKI-
MOM.

BJIATOJAPHOCTU
ABTOp BbIpaskaer GJATOMAPHOCTD 32 MOMOIIb B MPOBEICHUN SKCIEPH-
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nieBoit, M.H.c. A.T. Mymbepy, Ben. umskerepy A.B. ITorankuny
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Wucruryra skosorun pactreHuit um kuBoTHBIX YpO PAH NeAAA-
A-A19-119031890084-6.
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buonnaukanus 3arpsi3HeHus p. Y 3ruHKa
(Axmyp-BoapuHckuii paifon Y aMypTcKoii peciy0aMKn)
110 OpraHu3MaM MaKkpo3000€eHTOCca

N.A. Myxun

DOI'BOY BO «Y nmypTckuii rocy1apCTBEHHbIN YHUBEPCUTET>, T. VIKeBCK

Kmouesvie crosa: 6uounoukauus, Maxpozoobenmoc, manvie pexu, Yseunka

Mauible peku — caMble MHOTOUNCJIEHHBIE CPE BOJOEMOB U BOJOTOKOB.
Baaromaps ux HeGOJIBIIOMY pa3Mepy, PasBUBAIOIINECS B HUX COOOIIECTBA
OYeHb YYBCTBUTEJbHBI K I3MEHEHUIO YCJIOBUII cpenbl. KpyIHble peku us-
32 MOJHOBOJIHOCTH MeJJIEHHee PearupyioT Ha u3MeHeHus1. Vzyuas masbre
PEKHU, MOKHO CYAUTH 00 9KOIOTHYECKON 00CTAHOBKE Ha TEPPUTOPHH, & TaK-
JKe 00 AaHTPOTIOTEHHOIT HATPY3Ke.

Pexa ¥Y3runka — omna m3 manbix pexk Axmryp-Boabunckoro paiiona
Yamyprekoit pecrybiuku. VICTOK PEKH PacmiosioskeH B JIeconosioce BOJIH-
3u 1. [lopsa, Bnagaer B p. Uyp, npassiit nputok p. Vixk. IIporsskénnocTs
cocrasiger 18 km. Ilnomans Bogocbopa 90 kMm% 3ameceHHOCTH OacceiiHa
- 69%, szabonouennocth — 1%. B bacceiine pexu mpeobiaagaeT CeqbCKo-
XO3SJUCTBEHHOE 3arpsi3HEHNE: MACTOUIIA KPYITHOTO POTATOTO CKOTa, CENb-
CKOXO3SIHCTBEHHBII 3aBOJI, HACEJEHHBIE ITYHKTHI U TI0JIS 7151 ceHokoca. Ho
B OCHOBHOM OHA OKPY’KEHA XBOWHBIM JIECOM.

Makposooberroc (M3B) — COBOKYIHOCTh OECIIO3BOHOUHBIX KPYII-
Hee 2 MM, HACENSAIONNX JHO BOJIHBIX OOBEKTOB, BOIHYIO PACTUTETHHOCTD,
a raroke apyrue cyberparsl. Ieab paGoTsl — oleHKa KauecTBa BOALL p. Y3-
THHKY ¢ TIOMOIIBI0 GHOMHANKAIINH TT0 OPTaHU3MaM MakposooberToca. s
TMOCTHIKEHVST TIOCTABJIEHHON T[eJIM OBLTH OTPE/IETEHbI CIACAYIONIE 3a/a4n:
1) onpenenuth BumoBoii cocraB M3bB peku; 2) npoBecT OMOMHIMKAIINIO
3arps3HeHust pekn 1o opranuadmam M3Db; 3) omennTh aKosorMUecKkoe co-
CTOsTHUE P. Y 3THHKA.

MATEPUAJIBI 1 METO/IbI
ITpo6sI goHHBIX oTH0KeHni 1 M3bB oTOupanu B 1eTHe-0CeHHUN TTepu-
o1 2018-2020 rr. ¢ moMoIko TuApobroIornueckoro ckpebka (MeToauue-
ckue pekoMenganuu..., 1984). Beero orobpano 84 kosnuectBeHHBbIX U 16
KauyecTBeHHbIX P06 Ha 10 MpoTouHbIX yyacTkax u B 2 npyaax (8 a. [Topsa
u B ¢. Kekopan). OnHoBpeMeHHO co c60poM HEHTOCA YIUTHIBAI CKOPOCTD
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TeYeHUsI, TeMIIEPaTypPy, CoJIepKaHie PACTBOPEHHOIO KUCI0POAA, TIyOuHy
U IIUPUHY PYCJIa, @ TAKKe THUIT TPYHTA.

JlJ1s1 OTIEHKN 9KOJIOTMUECKOTO COCTOSIHUSI PEKU PACCUNTBIBAIIN CIIEIYTO-
IHe TTapaMeTPhl: YMCIEHHOCTh, O1OMacca, YiCI0 BUIoB, nHaekc [lleHHoHa,
BbIPOBHEHHOCTH 110 [Taiinoy, canpobHocTs o Iantie u Bykky, osuroxer-
HbI uHAeke [yanaitta—Yutmies, 1o oTaenbHbIX Tpeactauresneii M3b
B coobuiectse (IIuTrkos, 2005).

CrarucTuyeckyto o6paboTKy JaHHBIX IPOBEJIH C HCIIOJIb30BaHUEM ITaKe-
Ta mporpaMmm Statistica 10.

B cBsi3u ¢ HEHOPMAJIBHBIM PacIpe/ie/IeHneM 9KCIIEPUMEHTATbHBIX JIaH-
HBIX, JJISI CTATHCTUYECKOTO aHAJIM3a MCIOJb30BAJIN HellapaMeTpuyecKue
METOJIbl CPABHEHMS JIJII MHOKECTBEHHBIX TiepeMeHHbBIX (KOa(hMUIMeHT
panroBoii koppensiun CrimpMeHa, kputepuit Kpackesa-Yosmeca).

PE3YJIBTATDBI 1 OBCYXK/IEHUE

CkopocTb TeueHUs Ha MPOTOYHBIX ydacTkax Mensimach ot 0.04 1o
0.6 m/cek. /lonst opraHWMYeCcKOTO BeEIIeCTBa B JMOHHBIX OTJIOKEHUSIX Me-
Hstach B untepsBaje ot 0.1% mo 34.2%, oHa OTPUIATEIHHO KOPPETUPYET
¢ ry6unoit pexu (7, = —0.42; n = 84; p < 0.01). B BepxHem Teuenun cpes-
Hee coJiepKaHne OPTaHMYECKUX BEIIECTB COCTaBJSIO 6%, B CpeiHeM Te-
yeHUK GJrarogapst YBeJUYeHHI0 CKOPOCTH TEUeHUsT CHUKAIOCh 10 4.4%. B
HUZKHEM TEYEHUH OTMeUeHa aKKyMYJISIIIUST OPTaHUYEeCKUX OCAJIKOB Ha JIHE,
YTO MPOSIBIISAETCS B YBEJUYEHUN CPEJIHEN IO OPTAaHUYECKUX BEIIECTB JI0
14.5%. Tlogo6Hoe pacipepeieHe OPraHnueCKUX HAHOCOB XapaKTEPHO st
GOJIBITMHCTBA PABHIUHHBIX PEK.

B cocrase makposzoobenToca p. Y3ruHku saperucrpuposano 128 Bu-
1I0B 0eCII03BOHOYHBIX, B TOM unciie: 1 BuI pakooOpasHbIX, 2 BUIA TTayKO-
00pasHbIX, 7 BUIOB MaJIOIETUHKOBLIX uepsei, 10 B1poB MUABOK, 6 BULOB
JIBYCTBOPYATHIX MOJLIIOCKOB, 14 BUIOB GPIOXOHOIMX MOJLIKOCKOB U 88 BU-
JIOB HaCeKOMBIX. V3 HaCEKOMBIX 110 YKCJIYy BHIOB IPEOOIafaii JUUNHKHI
Diptera (19 Buznos), Trichoptera (19 Bugos) u Heteroptera (9 sugos). Tak-
COHOMUYECKHUII cocTaB MaKpo3000EHTOCA MPEACTABICH TUIIMYHBIMKU BH/A-
mu [lasmeapkTuky.

Ha xaxmoii ctaniun ormevanu ot 2 1o 18 BU10B, B cpe/lHeM Ha OHY
npolby npuxoauniaochk 9 BuaoB GecriosBoHouHbIX. Ha craniusax 4 u 11, pac-
MOJIO’KEHHBIX HUKE TPYIOB, OTMEUYEHO PE3KOE yBEJIMUEHUE YNCIa BUJIOB,
3a CYET peoUIIBHBIX OPTAHN3MOB (TTO/IEHKHU, BECHSIHKY, PYYEHHUKH, KYKH,
JIByCTBOPYATBIE MOJLITIOCKH ).

Yucnennocrb M3b mensmach ot 33 ak3/M? 10 12567 ax3/m?. Makcu-
MaJIbHasl YUCJIEHHOCTh OEHTOCa OTMeuaach Ha cTaHim Ne 1 (MCTOKU peku
10 TOANOPOM GOOPOBOIA TIOTHHBI), TJl€ MAaCCOBO PasBUBAJIUCH JIMYMHKH
KoMapoB-3BOHIIOB (4200 ak3/M?). [TomobHOE BIMsIHUE 3aperyinpoBaHuUsI
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CTOKA Ha IUIOTHOCTh MaKPO3000EHTOCA MPH CTPOUTEIbCTBE MJIOTHH OTMe-
YeHO W Ha APYyrux Masbix pekax Yamyptuu (Heuxkwnnka, Jloza, Hass, Bot-
ka, Capamynka) (Xoamoroposa, 2014). BepxHee TeueHMe CTaTUCTHYECKH
3HAUMMO OTJIMYAIOCh OT CPEIHEro M HUKHEro 110 IUIOTHOCTH GeHToca
(n = 84; p < 0.05). MunnMaIbHast IJIOTHOCTh GEHTOCA OTMeYalach B CPe/l-
HEM TeYeHWH Ha CTaHINX 6 1 8. TO CBI3aHO € BBICOKOH MJIOTHOCTBIO IPYH-
Ta (TJIMHUCTBIE TPYHTHI), TPETSITCTBYIONIEH Ku3HepesaTebHocT M3b.

Jlomst TMInHOK KOMapoOB-3BOHITOB MTOCTEITIEHHO COKPAIAIACh OT UCTOKOB
K ycrbio (7 = 84; p < 0.05). Bo3MOKHO, IMYMHOK KOMapOB BbleaI PHIObI
1 XUIIHBIE JUTUYMHKYA HACEKOMBIX, YNCJIEHHOCTh KOTOPBIX BO3pacTaja C yBe-
JiYeHneM BOJIHOCTHU peku. [[osst ABycTBOpYATHIX MOJITIOCKOB BO3pacTasia
Ha cpexHeM ydacTke pekn (n = 84; p < 0.05) u3-3a yBeJUYEHUST CKOPOCTH
teyerust. Ha cranmmsix 3 u 10, ycTaHOBJIEHHBIX Ha MPY/IaX, OTMEYeHa MUHU-
MaJsibHast 0JIs1 OKCU(UIBHBIX JTHUUHOK pydeitHnkoB ot 0 10 0.3% 1o dwc-
JIEHHOCTH.

IMokasarenu nngekca canpobroctu Mensmch ot 1.30 10 3.04, ognako
cpe/lHMEe TTOKA3aTeM MH/IeKCa Ha BCEX CTAHIIMSIX COOTBETCTBYIOT YMEPEHHO
3arpsA3HEHHBIM BOJAM, UCKJIOUEHMe cocrasiser craniuus Ne 5 (obycTpo-
eHHbII posHUK B /. [lopBa), BO/BI KOTOPOIT MOKHO OTHECTH K 3arpsi3HEH-
HBIM. DTO 00YCJIOBJIEHO aHTPOIIOIeHHBIM (haKTOPOM (B 9TOM MECTE JKUTEJIH
1. TTopsa ctupator 6eibé, KOBPHI 1 TIP. ).

buornyecknit nnneke Byamsucca mensiics ot 2.3 10 7.0. Munumywm Ha-
Guromancs Ha craHiuu Ne 10 (6e3bIMSHHBIN IPY[T), 9TO CBI3aHO ¢ (GOPMHU-
poBaHueM HeJoMUIbHBIX OMOIIEHO30B U COKPAIEHUEM YUC/Ia OKCH(UIIb-
HBIX OPraHuaMoB. MakcuMasbHBII OMOTHYECKUil MHAEKC 3a(pUKCUPOBaH
Ha ctanimn Ne 12, pacriosioskeHHON HM>Ke BOJIOTIA/IA, THIe CUJTbHOE TeueHne
(0.52 M/c) 1 TasieuHblii TPYHT CII0COOCTBOBAJ PAa3BUTUIO JIUTOPEOMUIBLHOTO
coob1iecTBa ¢ GOJIBIINM YHUCIOM PYYEHHUKOB U MOAEHOK.

Ha ocnoBe ommroxerHoro nnekca I'yiHaiiT-YuTsiest Bce CTaHIIMM OTHe-
ceHbl k oueHb uncThM (I kmace kauectBa) (Myxun, Xoamoroposa, 2020).

BbIBO/bI

1. B cocraBe MakposzoobeHTOca p. Y3ruHKa sapeructpuposano 128 Bu-
JIOB JKUBBIX OpraHn3MoB: 1 Buji pakooGpasHbIX, 2 BUia MayKooOPas3HBIX,
7 BUJIOB MaJIONIETUHKOBBIX depBeil, 10 BU0B MHUsABOK, 6 BUIOB IBY-
CTBOPYATHIX MOJIIFOCKOB, 14 BUIOB GPIOXOHOIMX MOJLIIOCKOB 1 88 BUI0B
HACEKOMBIX.

2. PesyibraThl OMOMHAMKALMK TOKA3bIBAIOT, uTO ABE cTaHmu (1 1 3) coor-
BeTcTBYIOT [V KJ1accy kayecTBa BO/IbI (3arps3HEHHBIE), IEBATh CTAHIIAH
(2, 4-6, 8—12) cootBerctBytoT 11l KIaccy kauectBa Bojbl (YMepeHHO
3arps3HeéHHble) U oHa ctannus (7) coorBerctByeT 1 Kitaccy kauecTBa
Bozibl (Hucteie).
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3. Takum 06pasoM, BOJbI P. Y3THHKA SBJISIOTCA YMEPEHHO 3arpsi3sHEHHbI-
MU, HO HEKOTOPBIE YYACTKU UCIBITBIBAIOT CUJILHOE AaHTPOTIOTEHHOE BO3-
neiicTBre M3-3a cOpoca CTOUHBIX BOJI, MOBEPXHOCTHOTO CMbIBA 3arpsi3-
HSTIONUX BENIECTB C JKUJIBIX W IIPOMBIIIIJIEHHBIX TEPPUTOPHUIA, AaBTOJOPOT
U T.IL, 9PO3UOHHBII CMBIB [I0YB B BOJY, 3aMyCOpUBaHKe, OECKOHTPOJIb-
HBII OTJIOB PBIO, CENbCKOX03ANCTBEHHAS IeATEIbHOCTh Ha TEPPUTOPHUH
BOJ0COOpHOTO Hacceiina.
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PacnpocrpaHeHne Majoro rnemepHoro MeaBe Ist
(U. ex gr. savini-rossicus) Ha Y paJje

M.B. IIaBsoBal, /I.0. T'umpanos?, O.I'. Hanosa?

! ¥panbckuii rocyiapcTBEHHbIN [1e[arOrMYeCcKuil YHUBEPCUTET,
Exarepun6ypr
2 MucruryT akosoruu pacrennii u ;kuBotHbix ¥ pO PAH, ExatepuntOypr
3 Hayuno-uccienosatesnbckuit 3oosorudeckuii myseit MI'Y
um. M. B. JlomonocoBa, Mocksa

Kuioueswie crosa: manviii newepolil medseds, pacnpocmpanenue, Ypai,
NO30HULL NACTUCMOUeH

Ha mporskeHun MO3HET0 TIIEHCTOIeHA THITHYHBIMY TIPE/ICTaBUTEIS -
mu Meradayubl CeBeproit EBpasun siBistvich memeprbie Measean (Musil,
1981; Kurten, 1976; Bapbinukos, 2007). Briors g0 navaisa XXI B. 6110
M3BECTHO JIBA BU/IA MEHIEPHBIX Me/BE/eH, OOUTABIINX B MO3HEM TLJICHCTO-
nene (Rode, 1935; Erdbrink, 1953; Kurten, 1976; Rabeder, 1999). Cornac-
HO COBPEMEHHBIM JinTeparypHbiM ncrournkam (Stiller et al., 2014; Knapp
et al., 2019; Baryshnikov, Puzachenko, 2019, 2020) & rpyiimie GOJIBITHIX TTe-
MEPHBIX MeBeIel oTHOCATCsT Takue BuIbl Kak U. spelaeus Rosenmuller,
1794, U. kudarensis Baryshnikov, 1985 u U. kanivetz Vereschagin, 1973. Ha
tepputopun 3anagHoii Esporsr pactipoctpanéu U. spelaeus. U. kudarensis
oburan nHa Tepputopun Kaskasa, a U. kanivetz na rteppuropun EBpo-
el 1 Ypasa. CylecTBoBa TaksKe MaJsblil mernepHbrii Mmeasens (U. savini
Andrews, 1922, U. rossicus Borissiak, 1930), koropbiii o6uran B Esporie, Ha
Kaskase, na Ypasue u B Cubupu (Bopucsxk, 1930, 1932; Spassov et al., 2017,
Baryshnikov, Puzachenko, 2020; Barlow et al., 2021). Ha Teppuropuu 3a-
maaHol EBpomsl 1 ¥Ypasia KOCTHBIE OCTAaTKU TIEIIEPHBIX MeABee 3HAUN-
TEJTHHO TPEBBITIAIOT KOJIMUECTBO TaKOBBIX B A3mu. Ha BocTok oT Ypasib-
CKHX TOP HaXO/IKH MEMIEPHBIX Me/IBEIeH 10cTaTouHO pekn ( BapbIHUKOB,
2007; Jiangzuo et al., 2018). MoKHO MPEAIOTIOKUTD, UTO Y PaTbCKUE TOPDI
OB HEKUM TIPETSITCTBUEM JIJISI PACTPOCTPAHEHUST TENEPHBIX MeABe/ei
Ha TeppuTopuio Asuun. VIzydenne mnpeacTaBuTeseil TPyIIIbI MEMIEPHBIX Mel-
BeJeil MOJKET JIaTh JIOMOJTHUTEIbHYI0 HH(MOPMAIHIO 00 9KOJIOTHH, PACTTPO-
CTPaHEHUW U MPUYNHAX BBIMUPAHUS 3TUX KPYITHBIX HA3EMHBIX XUIITHUKOB.

Mautblii TielepHBIii MeABeAb BIepBbie ObLT omucaH Yapib3oMm IH-
IpIocoM 13 MecToHaxoskaeHnst Bacton Forest Bed B Anrunu B 1922 romy
(Andrews, 1992). B 1932 r. Bopucsk omnucan Maioro TeepHOro MeIBe/Is,
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Halijiennoro Ha tepputopun CeBepHoro KaBkasza u BBIIETTUI €T0 KaK BUJL
U. spelaeus rossicus (Bopucsk, 1932). HaiigenHble octaTKi Majioro iie-
ImepHoro MeABes Ha Ypasie u3 meniepbl Kuszenosckass, H.K. Bepemarun
ornec Kk Buny U. uralensis (Bepemarut, 1973). 9Tor0 ke MeaBes MO3IHEE
crajm otHocuTh K noasuuy U. rossicus (Vereschagin, 2000). T.dD. Bapsbimi-
HuKoB (2007) BbIJIEISIET HECKOIBKO TTOABUIOB MAJIOTO MEMIEPHOTO Me/IBe-
nst: U. savini savini (Benukobpurtanust u Tepmanus), U. s. rossicus (cren-
Has 30Ha OT YKpauHbl 10 3abaiikaibs) u U. s. uralensis (Cpeguuii Ypai).
B 2017 r. H. CmaccoB B x0jie McCIeI0BAaHNS CEPUITHOTO KPAaHMOJIOTHICKO-
ro Martepuaja M3 DoJjrapuu pasjiesinjl MaJbIX IEMEPHBIX MeJBeleil Ha
U. savini (Bxmouaer U. rossicus) u U. uralensis (Spassov, 2017). CienosareJib-
HO, OIPENETUTh TAKCOHOMWUYECKYIO TTPUHAJJIEKHOCTD MAJIOTO TMEIEPHOTO
MeJIBE/IsT ¢ Ypasia HEBO3MOKHO Ha JIAaHHBIH MOMeHT. Haxokn HyKIai0TCst
B PEBU3HHU Ha OCHOBE MOP(OJIOTHUECKOTO H3YUEHHUST MCKOMAEMbIX 00PasIoB
Y TIPOBEJIEHUS] HOBBIX MOJIEKYJISIPHO-TeHETHYECKHX uccyenoBanuii. [Toaro-
MY B 9TOi1 IyGIMKAIII MBI pACCMATPHBAEM OCTATKI MaJIOTO IIEIEPHOTO MeJI-
Be/lsA, TIpUHAJIEXaIe K rpymme savini-rossicus (U. ex gr. savini-
TOSSICUS).

MATEPUAJIbI U METO/IbI

M3yueHne KOCTHBIX OCTaTKOB OBLJIO IIPOBEIEHO Ha OCHOBE MaIE0300J10-
rudyeckux koJutekiuii mysess UOPuK YpO PAH. O6bekroMm uccienoBa-
Hust ObLI BBIOpaH MepBbiil HUKHIE Masistp (m 1) GOJIbIIOro 1 Majoro melep-
HOIO MeJBe/isI, KaK caMblil MaccoBBI cpeiu Beex 3y6oB. Takske 3y0 nMeer
XapaKTepHble 0COOEHHOCTH CTPOEHUS, TI0 KOTOPHIM BO3MOKHO IIPOBOAUTH
BUIOBYIO uaeHTHdUKaIm0. B Xome uccaegoBanus 6b110 usydero 232 syba
u3 17 mectoHaxosxkaeHnil Ypasa. Hekoropsie 3y0bl 1n60 paHblie He GbLIu
U3ydeHbl, TUO0 HYKIAIOTCS B IPOBEPKE UX MPUHAIJIEKHOCTH K TOMY MJIH
WHOMY TakcoHy. KocTHbBIE OCTaTKM MEIEPHBIX Me/IBE/IEH, MCITOTh30BAHHbIE
B MCCJIE/IOBAHWH, IATUPYIOTCS HAYAJIOM U CepelnHOM (MOPCKasT U30TOITHAS
cramust MUIC 5e — MU C 3) no3zanero 1ureicTolieHa Ha OCHOBE pafuoyTJie-
POMHBIX JaT 1 OoCcTpaTUrpaUIeCKuX JaHHbIX.

B uccnenoBanyy ObLIN MCIOJIb30BAHbI METO/bI KJIACCUYECKON 1 reoMe-
Tpuueckoit Mopdomerpun. B MopdoMeTprueckoM aHain3e NCIOJIb30BaIN
poMepbl HarboJIbIIel AJIMHBI BCero 3yba ¥ IIMPUHBI TajoHuaa. [ aHa-
J3a hopMbl ObLIO onpeaesieHo 14 Touek Ha OKKJII03UaJIbHON MOBEPXHOCTH
sy6a m1 (pucyHok). Touxku 1-7 Mapkuposaiu GopMy KOPOHKH, a JAPYyrue
pacrojiarajii Ha KOpOHKe 3y0a B 30HE KOHTaKTa IJIABHBIX U BTOPOCTEIIEH-
HbIX GyrpoB. [l aHaIM3a MoJIyYeHHbIX JAHHBIX OBLIK UCIIOJIb30BaHbI ABY-
MepHbIe rpaUKU U METOJI TJIABHBIX KOMITOHEHT.

B xoze uccienosanust O chOpMUPOBAHBI JIBe BEIOOPKH 3y0O0B ¢ pa-
Hee U3BECTHOM TaKCOHOMHUYECKOI NpHHaiIesKHOCThIO. IlepBast BhIGOpPKA
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BKJIIOUasa B cebst 3yObl GOJIbIIOrO TemepHoro Measeas U. kanivetz us 1e-
nepHbIx MecToHaxosxkaeHuil [ToGema, Vrnarbesckas, TaiiH, 3anosemaHasi,
Ama 1, Buamep u 'eosioros 3 (Cmupros u ap., 1990; Kosintsev et al., 2016;
Baryshnikov et al., 2019). Bropast BeiGopka BKJIO4Yasa B cebs Majioro Ie-
mepHoro mensend U. ex gr. savini-rossicus n3 MeCTOHAXOK/IEHUH Tetepbl
Nwmanaii, Kpacnogapa, Cubupu, Bacton Forest Bed u nemepsr Kusenos-
ckast (bopucsx, 1932; bapeimankos, 2007; Gimranov, Kosintsev, 2020).
[To nuTepaTypHbIM JaHHBIM M3BECTHO, YTO PasMepbl 3yOOB OOJIBIIOrO Ie-
MEPHOTO MEJIBE/ISI TPEBOCXO/ISIT TAKOBBIE MAJIOTO TeliiepHoro Mesest (bo-

Pucynox. Pacnonodcenue mouex na OKKI03uaibhot nogepxnocmu mi
newepnvix medseoeii. Macuumaé 1 cu.

pucsk, 1930; Bapsinukos, 2007; Spassov et al., 2017).
PE3YJIBTATBI M1 OBCY/KIAEHUWE

B xozme wccienoBanust ObLIO MOATBEPKIEHO, 4TO 3yOBI OOJIBIIOTO
W MaJIOTO TENIEePHBIX MeBE/ell XOPOIIo pa3ieJuMbl Mo pa3mepam. /IBe
BBIOOPKH € YK€ M3BECTHBIM TAKCOHOMUUYECKUM TIOJIOKEHUEM XOPOIIIO pa3-
nesInch 1o Juinde u mupute mi. Tepsyto rpyiiy chopMupoBaiu 3yObt
6OJIBIIOTO MENIEPHOTO Me/Bels, ¢ OoJiee KPYIHBIMU pasMepaMu, a 3y0b
€ MEHDBIINM PAa3MEPOM OTHOCHJIUCH K MAJIOMY TMEIePHOMY MeABeI0. 3yOb
13 11 MeCTOHAXOKIEHUH, KOTOPBIE He ObLIN PaHbllle OIPEIe/IeHbl IN TaH-
HbI€ HYKIQJINChH B TIEPEITPOBEPKE, MOMAIN B 00PAa30BABIIMECS TPYIIIIHL,

Ananmms popmbl m1 METOZOM TJIABHBIX KOMIIOHEHT He TTOKa3aJ YeTKOTO
pasgnesnenusd Mexxay Buzamu. CireioBaTesIbHO, OnpesiesieHne TaKCOHOMUYe-
CKOW MPUHAJICKHOCTH TEIEePHBIX MeBe/lell METOIOM TeOMEeTPUYECKON
MOP(OMETPUHN TI0 TIPETIOKEHHON HamMu hopme M1 3HAUUTETHHO yCTyTIaeT
nx auddepeHmamm o pasMepam 3y6a u MOKET CITYsKUTh TOJBKO BCIIOMO-
raTeJIbHbIM METO/IOM.

B pesynbraTte ucciemoBanug pasmepoB u ¢Gopmbl ml, moaTBepKe-
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HO npucyrcrBue Ha CeBepHOM Ypajie Kak GOJIBIIOrO IEMEePHOro MeABe/Is
(U. kanivetz) Tax u manoro nemeproro measens (U. ex gr. savini-rossicus).
O6a Bua ObLIN 0OHAPYIKEHbBI B OTJIOKEHUSIX Metnepbl MeaBeskbst, KoTopast
HaxoauTest Ha p. [leyopa. KOCTHBIX OCTAaTKOB MaJIOro IEIEPHOrO Me/Be-
I B reniepe MeiBexbs 3HAUNTENBHO MEHbIIE, YeM OOJIbIIOTO TIeIePHO-
TO Me/Be/sl. JTO MECTOHAXOXKIEHWE SBJSIETCS CaMOW CEeBEpPHON TOUKOM
(62°05" c.u1., 58°05" B.21.) pacnpocTpaHeHus 000MX BUIOB Ha Y paJie.

Ha Cpemnnem Ypaje Ttakke IOATBEPKIEHO COBMECTHOE OOHMTaHIe
U. kanivetz n U. ex gr. savini-rossicus. B 1epBble yCTaHOBJIEHO Hajndne
KOCTHBIX OCTATKOB MaJIOTO IENIEPHOr0 MeBeis B Teniepax Buamep, /lu-
HamuTHasA, Yynecnuna u YepHblie KocTH. PaciosioskeHbl JaHHble MECTOHA-
XOoxkeHus B Gacceiine p. ditBa. Taksxke MOATBEPKACHO HAMYNE MAJIOTO T1e-
meproro menasend (U. ex gr. savini-rossicus) B ¢ayHax neniep MaxHeBckas
nengnas (Fadeeva et al., 2020) u Kusenosckast (Vereschagin, Baryshnikov,
2000). ITemepsr MaxueBckast JeastHHast 1 KnsemoBckas Takske pacroioxke-
Hbl B Gacceiine p. SiiBa.

Takske HaMM TOATBEpPXKAEHO, 4TO Ha Tepputopun lOkHOTO Ypasa
npucyTcTBoBain 06a Buja nemiephbix Measeneid (U. kanivetz n U. ex gr.
savini-rossicus). Panee coBMecTHOe 0OUTaHKe ABYX 00CYKIaeMbIX BHIOB Ha
[OsxnOM ¥ paie yxe ormevanock (CmupHOB 1 7p., 1990). Briepsbie ycTanos-
JieHo, uto B nemniepe Kyamamancrkas o6uran 60JIbIIoi HelepHblil MeABelb
(U. kanivetz). Ilemepa Kyanamarckas pacroioxeHa B Gacceiine p. Beloii,
B eé ropHOM TeueHnu. [ToATBEpIKIEHO 0OUTaHIe MAJIOTO MEMEPHOrO Me/l-
Benst (U. ex gr. savini-rossicus) B nieriepax MruarseBckast, bapcyunit /{on
u Aina 1, KoTopble paciiosioxkennl B 6acceiine p. Cum.

BbIBO/IbI

B pesyuibrare uccienoBaiust 3y00B MENIEPHBIX MeABe/Iel BIIEPBbIe yCTa-
HOBJIEHO, YTO MaJblil TerniepHbiii MeaBenb (U. ex gr. savini-rossicus) npu-
cyrctByeT B (hayne memntep Ckaska, Buamep, JnnamunTtHas, Yynecaniia
u Yepnbie koctu. Ioarsepskaeto, uro U. kanivetz u U. ex gr. savini-rossicus
oburamu na Ceseprom, Cpeanem u IOxnom Ypane, CesepHasi rpanuiia
apeajia STUX BUIOB JOXOAMJIA 0 52° c.ai. B psime MecTOHaXoKmAeHUH mX
OCTATKU HAWJIEHbI B COCTaBe OJIHUX (hayH, UTO yKa3blBaeT Ha TepeKpbIBa-
HUe UX apeaioB Ha Ypase. Bpemst coBMecTHOro obuTanus OOJIbIIOro U Ma-
JIOTO TIENIEPHBIX MENBE/IEN COCTaBJsSIeT OT Havyaysa (MUKYJIMHCKOE, Ka3aH-
1eBckoe MexenHnkosbe, MUC 5e) n0 cepeantsl (cepennHa OPSIHCKOTO,
KapruHCKOro nHTepctaauainos; cepennaa MUC 3) nosanero nieiicroreHa.

BJIATOJAPHOCTU
WccnenoBanue BBITIOTHEHO TIPU (PUHAHCOBON ToaepKKe TpanTa Poc-
cutickoro HaydHoro (orma (mpoext Ne 20-74-00041) w wacTuyHON TOJ-

124



M.B. ITasnosa u 0p.

nepskke POMU Ne 19-04-00111-a.

CIIUCOK JINTEPATYPBI

Bapvuunuxos I.AD. CemeiictBo measesxbux (Carnivora, Ursidae). CIT6.: Ha-
yka, 2007. 542 c.

Bopucsax A.A. Ursus spelaeus rossicus nov. n. // loknagst AH CCCP. 1930.
T.8.C.102-104.

Bopucsax A.A. HoBast paca mermepHOTo Me/IBEIsT U3 YeTBEPTUIHBIX OTI0KE-
Huit Ces. Kaskaza // Tpyzasl nameozoosorndeckoro nHctutyTa. 1932.
T.1.C.137-201.

Bepewaeun H.K. Kpanunosorndyeckas XapaKTepPUCTHKA COBPEMEHHBIX
U MICKOIaeMbIX MejBejiel // 3oomorndeckuii xxypraa 1973. T. 52. Ne 6.
C. 920-930.

Cmupnos H.I., borvwaxos B.H., Kocunues I1.A. n ap. Vlctopudeckast ako-
Jorust KuBOTHBIX Top FOskHoro Ypama. Ceepanosck: ¥YpO AH CCCP.
1990. 245 c.

Andrews C.W. Note on a bear (Ursus savini sp. n.) from the Cromer Forest-
bed // Journal of Natural History. 1922. Vol. 9. Ne 50. P. 204—207.

Barlow A., Paijmans J., Alberti F. Middle Pleistocene genome calibrates
a revised evolutionary history of extinct cave bears // Current Biology.
2021. Vol. 31. Ne 8. P. 1771-1779.

Baryshnikov G.F., Puzachenko A.Y. Morphometry of upper cheek teeth
of cave bears (Carnivora, Ursidae) // Boreas. 2019. Vol. 48. P. 581-604.

Baryshnikov G.F., Puzachenko A.Y. Morphometry of lower cheek teeth of
cave bears (Carnivora, Ursidae) and general remarks on the dentition
variability // Boreas. 2020. Vol. 49. Ne 3. P. 562—593.

Baryshnikov G., Gimranov D., Kosintsev P. Variability of the upper incisors
in the cave bears (Carnivora, Ursidae) from the Caucasus and Urals //
Comptes Rendus Palevol. 2019. Vol. 18. Ne 2. P. 209-222.

Erdbrink D.P. A review of fossil and recent bears of the Old World, with
remarks on their phylogeny based upon their dentition. Deventer:
Drukkerij Jan de Lange, 1953. 59 pp.

Fadeeva T., Kosintsev P., Lapteva E. et al. Makhnevskaya Ledyanaya Cave
(Middle Urals, Russia): Biostratigraphical reconstruction // Quaternary
International. 2020. Vol. 546. P. 135-151.

Gimranov D.O., Kosintsev P.A. Quaternary large mammals from the Imanay
Cave // Quaternary International. 2020. Vol. 546. P. 125—134.

Jiangzuo Q., Wagner J., Chen J. et al. Presence of the Middle Pleistocene
cave bears in China confirmed — Evidence from Zhoukoudian area //
Quaternary Science Reviews. 2018. P. 1-17.

Knapp M. From a molecules’ perspective — contributions of ancient DNA
research to understanding cave bear biology // Historical biology.

125



Okonorusi: paKThl, TUIOTE3bI, MOJE/N
2019. Vol. 31. Ne 4. P. 442—-447.

Kosintsev P.A., Gasilin V.V., Gimranov D.O., Bachura O.P. Carnivores of the
Ural in the late pleistocene and holocene // Quaternary International.
2016. Vol. 420. P. 145-155.

Kurten B. The cave bear story. Life and death of a vanished animal. New
York: Columbia University Press. 1976. 163 pp.

Musil R. Ursus spelaeus — Der Hohlenbir // TI1. Weimarer Monographien
zur Ur- und Friihgeschichte. 1981. P. 1-112.

Rabeder G. Die Evolution des Héhlenbiarengebisses // Mitt. Kom.
Quartirforsch. Osterr. Akad. Wiss. 1999. B. 11. P. 1-102.

Rode K. Das GebiB der Biren. Ein Vorbericht // Zentralbl. Miner. Geol.
Paldontol. Abt. B. Stuttgar. 1934. Ne 11. P. 494-501.

Spassov N., Hristova L., [vanova S., Georgiev I. First record of the “small cave
bear” in Bulgaria and the taxonomic status of bears of the Ursus savini
ANDREWS — Ursus rossicus BORISSIAK group // Fossil Imprint.
2017. Vol. 73. Ne 3 /4. P. 275-291.

Stiller M., Molak M., Prost S. et al. Mitochondrial DNA diversity and evolution
of the Pleistocene cave bear complex // Quaternary International. 2014.
Vol. 339-340. P. 224-231.

Vereschagin N., Baryshnikov G. Small cave bear Ursus (Spelearctos) rossicus
uralensis from the Kizel Cave in the Ural (Russia) // Geoloski zbornik.
2000. Ne 15. P. 53—66.

126



I'eneTnyeckasi CTpyKTypa npeacraBureeit poaosB Alnus
u Ulmus B KphIMCKO-KaBKa3CKOM pPeTHOHE

K.A. IlanukoBckas, C.A. CemepuxkoBa

WucrutyT sxosoruu pacreruii v ;kuBotHbix ¥ pO PAH, r. Ekarepunoypr

Kmouesvie crosa: nonynayuonno-zenemuyueckas cmpykmypa,
s0eprvle MUKpocameiummuble 10Kycol, xaoponiacmiuas /[HK,
unozeozpaust, WUPOKOIUCEENHbIE NOPOODL

[IpoBener aHaIM3 TEHETHMYECKOW M3MEHUYMBOCTH HIMPOKOJIUCTBEH-
HBIX BUJIOB JIePEBbEB B BOCTOYHON vacTu apeasia: Ha CeBeprom Kaskase,
B KpsiMy, B ceBepo-BocTouHbIX paiioHax (Pycckast paBHuna, Ypain), ¢ 1e-
JIBIO HccyieioBanus husoreorpaduueckoil CTpyKTypbl, IPOBEPKU TUIIOTE3bI
0 BOCTOYHBIX pedyruymax, BbISICHEHUS] TeHETUYECKUX CBSI3€H MEXKJy Teo-
rpaduyecKUMI PErHOHAMU U OJIM3KOPOJICTBEHHBIMU BUIAMUL.

N3yueHo 25 NOIYJISIMOHHBIX BEIOOPOK 0JibXK YepHoil (Alnus glutinosa
(L.) Graeth.) u 30 Bei6opok Bsiza miepiuasoro (Ulmus glabra Huds.). Takxe
HCCJIEOBAIUCH TIOMYJISIUN OJU3KOPOACTBEHHBIX BUAOB: 9 BBIGOPOK OJIbXH
cepoii (A. incana (L.) Moench.) u 13 nonyusiuii Bsssa manoro (U. minor
MilL).

B pabore MCHOIB30BANNCh MAaTEPUHCKU HAcCJeLyeMble MapKepbl XJIO-
pormtactHoii THK (xn/IHK) u OumapeHTaabHO HacjemyeMble siiepHble
MUKpocaTeJIuTHbIe JJOKychl (NSSR). ¥V Busos poxa Alnus vccienosana us-
menunBocTh Tpéx xnITHK dparmenrtos (ndhF-rpl23, rps16-trnK, pshj-petA)
(Shaw et al., 2007) 1 BocbMU XJIOPOILJIACTHBIX MUKPOCATEJIUTHBIX JIOKY-
coB (cpSSR). IIposenen anamusz mamenunBoctu 19 nSSR joxycos (s
A. glutinosa) u 14 noxycos (s A. incana), patee IPUMEHSIBITIXCS IJIS UC-
cneposanus onbxu B Espone (Havrdova et al., 2015; Mandak et al., 2016).
Y Bunos pozpa Ulmus Brepsbie Obliia HUCCJIEIOBAHbI U3MEHYMBOCTH JBYX
xn/IHK ¢parmenros (trmD-trnT, trnK2-trnK4) (Demesure et al., 1995).
[t TeHOTUTIMPOBAHUS TPUMEHSIJIN COUETAHUS METOJIUK CEKBEHUPOBAHMUS
n aHasm3a cpSSR s 0JIbXM, CEKBEHUPOBAHUS M PECTPUKTHOTO aHAIM3a
st Bsi3oB. ITokasatenu pasHooOpasust u auddepeHInanuy momyJ sl
BbIUMCAsIA B 1porpamme Arlequin ver 3.5. Ananus (GUIOreHeTU4ecKoro
B3aMMOOTHOIIEHUS! TallJIOTUIIOB OCYILECTBJISUIN C IIOMOIIBIO 6aiieCOBCKOro
[O/X0/Ia, METOJa MaKCUMa/IbHOI sKoHOMUM. [Ij1s1 06pabOTKM JaHHBIX W3-
MeHunBOCTH NSSR JIOKYCOB y 0/1bX1 UCnoIb30Bajm nmporpamMMbl GenAlEx
6 u STRUCTURE.
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[ Beex mccireryeMbIX BUZIOB TOKa3aHO 3HAYUTETbHOE OTIITYNE KPBIM-
CKO-KaBKa3CKOTO PETMOHA OT CEBEPO-BOCTOYHOI YaCTH OCHOBHOTO apeaJa.
[TpakTuyecku TOJHOE OTCYTCTBHE OONMX XJIOPOTUIACTHBIX TarllJIOTUTIOB
MEJKIY IByMsI PETHOHAMMU CBUJIETEJBCTBYET O KpaiiHe OrpaHUYeHHOM TeHe-
TUYECKOM TI0TOKE U MCTOPUYECKOIT U30JISIINU 9TUX yacTeit apeana. Corac-
HO JIaHHBIM M3MEHUYUBOCTHU SIIEPHBIX MapKepoB, moasu A. g. ssp. barbata,
xapakrepHbiil jiyist KaBkasa, ortnesnuicst ot A. g. ssp. glutinosa ocHOBHOTO
apeasia. OHOBpeMEHHO HaGJIIOAIN 3HAUUTEIbHAS U hEPEHITHATINS T10-
nysannit A. incana ocHOBHOTO apeasa n KaBkasa.

Kagkasckue nomyssmnun obmaganu Hanbosbineit xi/I[HK usmeHnunso-
CTBIO KaK y OJIbXU, TaK U Y BsI3a, UTO CBUIETEIBCTBYET O JJIUTEIBLHOM CY-
IECTBOBAHUK BUIOB B KaBKaszckoM pernoHe. Farorunsl Kaskasa y Alnus
OTHOCUJIMCh K JIMHWUU TallJIOTUTIOB OJIbXU DajKkaHCKOTO MOJyoCTpoBa
(Havrdova et al., 2015; Mandak et al., 2016), a y Bunos Ulmus ObLiu poj-
CTBEHHBI TAIJIOTUTIAM BOCTOUYHOA3MATCKUX BsI30B. [1JIsT MccireryeMbIX BUIOB
HabJo1aJ reorpauueckoe pasjeieHre XJIOPOIIACTHBIX TAMJIOTUIIOB Ha
Cesepruom KaBkase B HanpaBJeHun ¢ 3a11a/ia Ha BOCTOK.

[Toxazana yHuKaabHOCTD TOMYJIsiinil KppiMa: 3/1ech y BUIOB OTMEYEHO
[0 OHOMY TaIlJIOTUILY, KOTOPbIE He HAlIeHbl 32 TIPeelaMu OJYOCTPOBa,
YTO MOKET OBITH CBSI3aHO C ITPOXOKIEHUEM MOIYJISAINI uepe3 «OyThIIou-
HOE TOPJIBIIIKO». Y Bst3a 0OHAPY/KEH SHICMUYHBIN TarmaoTui. KpeiMcKuii
¢pSSR ramorun obxu ObL1 GJIUM3KOPOACTBEHHBIM TaiioThiaM KaBkasa,
P 9TOM aHAJIN3 SIePHBIX NSSR MapkepoB MOKa3al TeHETHUECKU TIPOMe-
JKYTOYHOE TIOJIOJKEHNE KPBIMCKUX TonyJistinit ey KaBkazom n Bocrou-
HO#t EBPOIION, 4TO CBUIETETBCTBYET O THOPUIHOM TIPOMCXOKICHIN OJIbXI
yepHoli B Kpbimy.

Hecwmorpst Ha 3HaunTenbhyio reorpadudeckyio qudepeHiuanuio, BHY-
TPU PErMOHOB POJICTBEHHbBIE BUIBI HE OTJINYAINCH 110 rariotunam X/ {HK,
YTO YKa3bIBaeT Ha IJIUTEIbHBIN NCTOPUYECKUI TeHeTUYECKUM TOTOK MEKILY
OJM3KUMU BUIAMH.

BJIATOJJAPHOCTHA
Pabora Boinosena B pamkax rocsaganus MOPuK YpO PAH, upu noj-
nepxke POMU, rpant Ne 18-04-01061a.
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KouncrpyupoBanue BugocnenupuyHbIx npaiMepoB st
ammmdukamyuu resa muroxpoma b mr/IHK mbimm-ma-
motku (Micromys minutus Pallas, 1771)

J.C. IIuneBuy, M.A. Kpoxasnesa

WucruryT sxosoruu pacrernii v kuBotHbix ¥ pO PAH, r. Ekarepunoypr

Knrouegvie cro6a: MumoxoHOpuarvHvlil 2eHOM, MbLUb-MATOMKA, NPATUMEPDL,
I[P, yumoxpom b

Mprimb-maimiotka (M. minutus) — najieapKTHIeCKuil BU, KOTOPBIN UMeeT
oOMpHBIiT apeast: oT ceBepHoil Vcmanuu u BeaukoOpuTaHum 10 TEPPUTO-
puit Kurtasg n Beernama, Anonnn u TaiiBans. Illupokoe pacripocTpanenne
U 39KOJIOTHYECKHEe 0COOEHHOCTHU BUla 0OYCIABJIUBAIOT UHTEPEC K aHAIUIY
BHYTPUBUIOBOTO TEHETUYECKOTO Pa3HOOOPasust U (PUITOTEHETUIECKUX CBSI-
3eil Mexay nonyasnusaMu M. minutus, B TOM 4ucJie, ¢ TOUKWA 3peHUsT pe-
KOHCTPYKIIMU UCTOPUE (POPMHUPOBAHUS COBPEMEHHOTO GHOPazHOOOpasus
MManeaprruku (Yasuda et al., 2005).

Ha ocHOBe aHa/IM3a MUTOXOHIPHAILHOTO TeHOMa ObLiia MoKa3aHa Jnd-
(bepentmarss Buja Ha 4YeThIpe KPYIHbIE Kbl U PACCMOTPEHA HUCTO-
pust HOpMHUPOBAHUSA COBPEMEHHOH T'€HETUYECKON CTPYKTYpbl M. minutus
(Yasuda et al., 2005). Tem He MeHee, 10 CUX TIOP HEU3YYEHHOU OCTAETCST
3HAUUTENbHAST YaCTh BUAOBOTO apeana (0T 10ro-BocToka 3anagHoil Cubupu
1o Bocrounoit Espornibr), T.e. anasims 611 ipoBesieH 6e3 yuéra BKJIaja B re-
HETHYeCKYI0 M GepeHITnaIiuio 1 9BOJOINOHHYI0 HCTOPUIO BUIA MO JIs-
U 13 ps/ia KPYITHBIX PETHOHOB TleHTpasibHol yactu CeBepHoii EBpasun.

Pesusus konnexnuiit UOPusK YpO PAH u Yp®@Y nokazana, 4to B HUX
UMEIOTCsT 00PA3IIbI MBIIITU-MATIOTKU M3 paHee HEM3YYEeHHDBIX TEPPUTOPUI,
MPe/ICTaBIeHHbIE KPAHWOJOTHYECKUM MaTepuajioM U IKypKaMu. XOTd
cniektpooToMeTpruecknii ananu3 nokasan Hammune JHK mpu Bbigese-
HUM U3 JaHHBIX 00pas1os, monblTku I11IP ¢ 1cmoap3oBaHeM YHUBEPCAIb-
Hbix mpaiivepos L7, H2, 18, H6 (Tougard et al., 2008), ammiudurmpyio-
mux parmenTsl ¢yt b pmnHoit okosro 700—-800 1m.H. (ap HyKJIEOTH/IOB), He
nasm pesysbratoB. B aToll cBsa3u, neabto Hamreil pabotel Gbita pazpaboTia
BUIOCTIETTU(DUYHBIX TTPANMEPOB JIJIs aMIIMUKAIU (hparMeHToB JIJTUHON
170-326 11.1., MO3BOJISIOMIUX COOPATH MOJHYIO TIOCJAE0BATEIBHOCTD Yyt b
u3 obpasioB M. minutus ¢ HeyIOBIeTBOPUTENbHON coxpantocTbio JJHK,
a taxske mogbop ycmosuii ITIIP.
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MATEPUAJIBI U METO/IbI

Torambaasa JJHK 6bL1a BbIIeIeHA METOOM BOLHO-COIEBOI S9KCTPAKIINI
(Aljanabi, Martinez, 1997) u3 06pasiioB KOCTHOI TKaHU, IPEACTABIEHHBIX
B my3elinbix Kosuekisix UIPuXK YpO PAH u YpDY.

Bugocnenuduunbie mpaiiMepsl ObLIM CKOHCTPYUPOBAaHBI Ha OCHOBE
aHa/In3a MOJHBIX TocIenoBaTeabHoctel cyt b M. minutus (1140 m.1.), npes-
crasyaernbix B 6aze GenBank (Suzuki, Tsuchiya, Takezaki, 2000; Yasuda
et al., 2005; Abramov et al., 2009; Jing et al., 2015), ¢ moMoIIBIO TPOrpamMm
Pairwise — BLAST (National Center for Biotechnology Information)
u Mega 5.10 (Tamura et al., 2013) ¢ yuérom Haubojiee KOHCEPBATHBHBIX
YUYACTKOB, 00ECTICUNBAOIINX HAUMEHBIITYIO BBIPOKICHHOCTD TPAMEPOB.

OnTuMU3aIuIo eIMHON JIJIsl BCEX Map MPaiiMepoOB TeMIIEPATYPhI OTKUTA
POBOAWIIN B [ranasoHe temmeparyp ot 57 go 60 °C. s nogbopa temiie-
paTypHO-BpeMeHHOTO Tipoduiid npooauin rpaguenTHas [P ¢ ncnosb-
soBanueM obpasua JITHK M. minutus, njis kotoporo paHee Oblia IIpoBejie-
Ha aMTI(UKAIS ¢ UCTIOJMB30BAHUEM JIBYX T1ap CTAHIAPTHBIX MpailMepoB
C TIOCJIeLYIONINM ycTelHbIM cekBennpoBanueM [TI[P-nipoxykra.

[ereknuio TTIIP-ipofiyKTOB TPOBOAMIN METONOM 3JeKTpodopesa
B 1%-HOM arapo3HOM TeJjie ¢ TOCTEeAYIONMM CeKBEHUPOBaHIEM Ha TeHETH-
yeckoM aHasmzarope «Hanodop-05» (Cunro, Poccust) B ieHTpe KOJUTEK-
TUBHOTO T10JIb30BaHUs VIHCTUTYTA DKOJIOTUM PAaCTeHUH U KUBOTHBIX Y PO
PAH, r. Exatepun6ypr. [TosyueHnnble OCAeJ0BATEIbHOCTH PEAAKTHPOBA-
Jii ¢ iomotibio mporpamMbl BioEdit (Hall, 1999).

PE3YJIBTATBI M1 OBCY/K/IEHUNE

Ha ocroBe ananmsa 79 moJiHbIX TocjenoBarebHocTel cyt b M. minutus,
npeacraBieHHbIX B 6ase GenBank, 6b1in pazpaboranbl 13 Bugocnenudud-
HBIX IIpaiiMepoB (IecThb map 1 00paTHbIN IIpaiiMep K yHUBepcaabHoMy L7)
(tabm. 1).

Ha anexrpodoperpammve amrinduilupoBaHHbIX B XOJIe I'PAJAMEHTHOMN
ITIIP KOHTPOJBHBIX 0OGPA3LIOB MOBINIEHHbBII CUHTE3 CHEIU(pUIECKOTO aM-
KoHa Habmoganu pu temieparype 60 °C (puc.). Takum o6pasom, gaH-
Hasi TeMIlepaTypa sIBJISIETCS] OITUMAJIBHOM JIJIsT BceX pa3paboTaHHbIX Mpaki-
MepOB ¥ NCITOTb30BAHHON PEAKITMOHHON CMECH.

Taxum 06paszoM, 1711 pa3paboTaHHbIX IPAiMePOB ObLI IOA00PAH TEMIIE-
parypHo-BpeMeHHOH mpoduib ITITP (Tab. 2).

C ucmnonb3oBaHueM pa3pabOTAHHBIX BUAOCHEIU(MDUIHBIX MPAiMEPOB
JUISL 1eCTH My3eiHbIX 00pasioB (KOCTHBIH Marepuain) mposegena ITITP.
Hetexmms [II[P-ipoykToB TOKasasa TOJOKUTENbHBINT PE3yabTaT AJIst
BCeX HOBBIX Iap IpaiiMepoB, paspaboTaHHbIX s M. minutus. B pesyibra-
T€ TIOCTIEIYIOIIero CEKBEHNPOBAHUS U PEAKTUPOBAHUS TIOCTIE/I0BATETHHO-
creii mosydennt hparmeHTst ¢yt b punaoit ot 170 1o 320 .. Obmactu nepe-
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KPBIBAHVSI TAHHBIX (hPATMEHTOB OBLIN TOCTATOUHBIMHU 17151 COOPKHU MOJTHBIX
nocJjeoBaTeabHocteit rena cyt b M. minutus (1140 m.u.).

Tabmuna 1. XapakTepucTUKY ceMu Map BUAOCTENU(BUYHBIX TIPAiMEPOB
M. minutus, paspaboTaHHbIX U151 aMIiuuKanuu cyt b

Haspanue 5'-3' nociaeoBaTENIBHOCTD bp /limua npoxykra

L7 TGACCAATGACATGAAAAATCATCG 25

MM1-r GTGAGTAACTGATGAGAATGCTG 23 208

MM2-f | TCAGACACTATAACAGCATTCTCATC | 24

MM2-r | CATGTTTCTAGGAAGGCATAAGATCC | 20 170

MM3-f ACGTAGGACGGGGAATCTACTA 22

MM3-r TAGGGCTGCGATGATGAAGG 20 287

MM4-f | CCATGAGGACAAATATCCTTCTGAGG | 26

MM4-r GGGTGGAATGGGATTTTATCTGC 23 266

MM5-f TCATCATCGCAGCCCTAGCA 20

MM5-r GATTAGGGCAATGACTCCTCCTAG 24 526

MM6-f | CCTCCCCACATTAAACCAGAATGATA | 26

MM6-r GATAAAGGGGTGTTCTACTGGTTG 24 253

MM7-f ATTCCGCCCAATCTCCCAAAC 21

MM7-r TCTTCGTTTCTGGTTTACAAGACC 24 246

[Tpumeuanue. bp — aymHa mpaiitMepoB B HYKJI€OTHIAX.

L7- L7k
M MM MM2 MM3 MM4 MM5 MM6 MM7 K | MM1 MM2 MM3 MM4 MMs MMé6 MM7 K M

L7 e

M mm1 Mv2 MM3 MM4 MMs M6 M7 K | Mm1 mv2 Mvz Mm4 Mms Mve M7 K M

Pucynox. dnexmpogopezpamma amniudpurxanuu gpazmenmos cyt b moluu-manomyu
npu pasnvix memnepamypax omyucuza npaiimepos: A — 60 °C, B — 59 °C, C — 58 °C;
D — 57 °C; 0603nauenus amniupuyuposantvlx hpazmermos coomeemcmeyom
HA36AHUSM UCNOAB30BAHHLIX nap npaimepos; M — THK-mapxep 100 bp + 1.5 Kb
SibEnzyme; K — ompuuamenviolil Koumpoo.
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Tabauna 2. Cocras u TemneparypHo-BpeMenHoii npoduib [IIIP ¢ ucnosibpsosa-
HUEM CEMU Tap BUAOCTENN(MUIHBIX paiiMepoB M. minutus, pa3paboTaHHBIX 115
amrnukamm cyt b

KoMnonenTol O06bém,
PEaKIHOHHOU CMECU; MKJI

H20 7.75

TemmepatypHbIii IPOTOKOJ

95°C: 3 mun Hauasprast genartyparms X1
dNTP's 2.5 mM eachi 2.50
AS Buffer 10x 2.50
95 °C: 15 cex JlenaTyparmust
MgCI2 50mM 1.25
Primer + 2pM 3.75 X 44
60 °C: 20 cex OTskur npaiiMepoB

Primer - 2pM 3.75
Taq 5U/mkL 1.00 {72 °C: 50 cex [Tommepuzarst
DNA 50 ng/mKkl 2.50 72 °C: 10 mun; OkonyaTtenbHas mognmepusanmust; X 1

SAKIIOYEHUNE

B pesyabrate paboThl /IS MBIITH-MATIOTKE Pa3paboTaHbl BULOCIICITH-
(bmunbIe paiiMepsbl, UCTTOB30BAHNE KOTOPBIX TO3BOJISET TTOAYYaTh TOJTHBIC
MOCJIEI0BATEILHOCTY TeHa ¢yt b 13 My3eHHbBIX 00PasIoB, I KOTOPBIX MPO-
Besienue IITIP ¢ ynuBepcasbHbIMU ITpaliMepaMu He /1aBajio Pe3yJIbTaToB.

Takum 006pa3oM, ToJTydeHa BO3SMOKHOCTh BOBJICUCHUSI B aHAJ3 TeHe-
TUYECKOTO PazHOoOOpasus Buja My3eiiHbIX 00pasiios M. minutus u3 panee
HENCCJIe/IOBAaHHBIX PETHOHOB.
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BoHbie BBITSKKH U3 JIUCThEB HHBAa3UBHOTO
Acer negundo He IOAABJISAIOT IPOPACTAHNE CEMSTH
0oJIbllIe, YEM BBITSKKH U3 JHNCTHEB MECTHBIX BU/IOB

0.C. PajduxoBa

WucrutyT sxosioruu pacrernii v ;kuBotHbix ¥ pO PAH, r. Ekarepunoypr

Kniouesoie crosa: ajljlejlonamus, quu6up06aHue npopacmanust Cemsm, me-
XAHUSMBL UHBA3UBHOCTMIU, UHBA3UBHBLE DACMEHUA

Asenoniatiio u 6JIM3KIE HKOJIOTHYECKIE (DEHOMEHBI, TAKHE KAK TI0YBO-
yromserre n plant-soil feedback, akruBHo mccaenyior kak npezamnosarae-
Mble MEXaHU3MBI yCIIeXa 4y:KePOIHBIX (MHBA3UBHBIX ) PACTEHUI BO BTOPHUY-
ubix apeasax (Klironomos, 2002; Callaway, Ridenour, 2004; Anacker et al.,
2014; Brouwer et al., 2015).

N3yuenvie ajieonaTiy IPOBOJST Pa3HBIMU METOAMU — B JIabOpaTop-
HBIX OMOTECTaX, B TOM YHCJIe, B Ualikax [1eTpu, B TEMIMYHbBIX BereTalnoH-
HBIX U T0JIeBbIX aKcrepuMenTax (Sharma et al., 2000; Tseng et al., 2003;
Nasir et al., 2005; Dorning, Cipollini, 2006; Zhang, Fu, 2010; Chen et al.,
2013; Fang et al., 2019; Lu et al., 2020). Yuenbie MHOTO pa3 06CyKaaIu Me-
Toauueckue TpyaHocT Takux omorectos (Dakshini, 1995; Weston, 2000;
John et al., 2006). BoamoskHo, 4T0 4acTh 1abOPaTOPHBIX OHOTECTOB HE Xa-
PaKTepU3yIOT B3aUMOJIEHCTBIS B IMIPUPOJIE U3-3a HECOOTBETCTBUS Jabopa-
TOPHBIX YCJOBUI €CTECTBEHHBIM U OTCYTCTBUSI CTAH/IAPTU3NPOBAHHBIX Me-
TOJIOB WJIK KpUTHYeCKUX KoHTpoJel (John et al., 2006).

C HEeCOBEPIIEHCTBOM 9KCIIEPUMEHTATBHBIX METOANUK YACTHUHO CBSI3a-
HA HESICHOCTD PEANbHOCTU AJIIETIONATHH KaK MEXaHH3Ma HKOJOTHYECKOTO
ycrexa TOTo WJIM MHOTO pacteHus. Hanpumep, nHBasuBHbIl B EBpaszun
Acer negundo L. — Bug-tpancdopmep, KOTOPbIiT MOKET TPeOOPasOBBIBATD
abopureHHbie sKocucTeMbl (Burorpamosa u p., 2010). B oTHOIIIEHIN asLie-
JIOTIATHYECKON aKTUBHOCTU A. negundo moyiydeHbl pe3yIbTaThl ITPOKOTO
CHIEKTPa: eCTh TIOATBEPKICHNS HHTMOUPYIONIEeH TTpopacTaHie ajieJonaTh-
yeckoii akruaoctu (Csiszar, 2009; Epémenxo, 2012; Csiszar et al., 2013;
AnexcannpoB, Kanamnukos, 2019); ectb onmcanus HesicHbIX a¢deKrToB
nin ux orcyrcerus (Ilanacenko un zp., 2018; Becenxkun u ap., 2019); ecthb
clydau CTUMYJISIIIUU TIPOPACTAHUST CEMSIH TeCT-O0bEKTOB BeEIeCTBAMU
A. negundo (Ilangexosa, 2019). TIpu aTOM YacTh Pe3yJbTaTOB MOJIyYeHA
C UCIIOJIb30BAaHUEM B KauecTBe KOHTPOJsS TOJbKO Bojbl (Epémenxo, 2012;
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Anexcannpos, Kanamnukos, 2019) 6e3 cpaBHEeHUI ¢ MECTHBIMU BUAAMU
(TTanacenko u ap., 2018). Takum 06pasoM, U3BECTHO HECKOJBKO HCCJIE-
JIOBaHUI ajuiesionaTuyeckoil aktuBHocTH A. negundo. Ho ux pesyJbrarsl,
BO-TIEPBBIX, MPOTUBOPEUYMBEI, a, BO-BTOPBIX, 9TH MCCJEJOBAHUSI HE BCET/a
MeTtonundecku Gesynpedrsl. [109TOMY BbISICHEHNE MEXaHU3MOB 9KOJIOTHYE-
ckoro ycrexa A. negundo — akTyanbHas 3agava. st HajeKHOrO CysKIeHUsT
06 amnenonaruueckux apdexrax A. negundo HeoOXOIMMO HAKOILIEHHE Me-
TOIMYECKH CTPOTUX PE3YJIbTATOB HKCIIEPUMEHTOB PA3HOTO JU3aiiHA.

ITeap paboThl: OLEHUTH BJAMSIHUE BOAHBIX BBITSIKEK W3 JIETHUX (3eJie-
HBIX) U OCEHHUX (pacIBEYEHHbIX ) JUCTheB A. negundo Ha popacTaHue ce-
MSTH Pa3HBIX BU/IOB TPABSIHUCTBIX PACTEHUI B 9KCIIEPUMEHTAX C YallKaMU
[TeTpun.

MATEPUAJIBI U METO/1bI

Wccenenosanue nposeneHo B . Exarepun6ypr (56°50' ¢. m. 60°35’ B. 1.).
JLJist IPUTOTOBJIEH IS 9KCTPAKTOB JINCThsI JOHOPHBIX PACTEHUI cOOMpan Ha
TEPPUTOPUU KPYITHOTO BHYTPHUTOPOJCKOTO [leHTpasbHOro mapka KyJabTy-
pBI 1 oTAbIXa UM. MastkoBckoro (56°48' c.ur. 60°38' B.x1.). PacturembHocTb
napka (GOPMUPYIOT COCHOBBIE Jjieca, ¢ HeOOJIbIION TpuMechio Betula spp.,
Populus tremula L., Tilia sp.

Pacrenusi-noHopsel. V3yvann ajieonaTuueckyio akTUBHOCTh OJTHOTO
UHBasMBHOTO BUIAa — A. negundo n Tpéx MectHbIX — Sorbus aucuparia L.,
Prunus padus L. u Salix caprea L. Bee uetnipe Bujia — 00bIYHBIE BUIBI TIO/JIE-
cka ypOaHU3UPOBAHHBIX JIeCOB B paiioHe r. EkatepunOypr (BeceakuH u ap.,
2018). A. negundo — nepeBo cemeiicta Sapindaceae. CeBepoaMepuKaHCKIii
BUJI, THBa3UBHBIN Ha GOJIBILEI YACTH CBOEI0 HHTPOLY IUPOBAHHOIO apeaia.
S. aucuparia — KycTapHUK WK gepeBo cemelictBa Rosaceae. P. padus — Ky-
CTapHUK, PEIKO JepeBo cemelicTBa Rosaceae. S. caprea L. — nepeBo cemeii-
crBa Salicaceae.

Pacrenus-peununuentsl. Festuca rubra L. — TpaBsHUCTOE MHOTOJIETHEE
pacrenue cemeiictBa Poaceae. Sinapis alba L. — TpaBsHuCTOE 0JHOJIETHEE
pacreHue cemeiictBa Brassicaceae. Trifolium repens L. — TpaBSIHUCTbIN MHO-
rojieTHUK cemeiictea Fabaceae.

CO60p JIMCThEB M NPUTOTOBJIEHHE BOAHBIX BBITSKEK. CBEKHUE JIMCThSI
He MeHee YeM ¢ ISATH 0cobell KaxkI0ro JOHOPHOIo Braa COOMPAIN Ha Bbl-
core 1.5-3.0 M. JIuCThsl He M3MeETbUAIH, MAKCUMAIBLHO COXPaHsIs UX Iie-
JIOCTHOCTD. BBITSDKKM TOTOBUJIN, CMEIITUBAST JINCThS ¢ AUCTUILIUPOBAHHON
Bojoi B coorHomenuu 1:10 mo macce (John et al., 2006). Boitszkku Ha-
cTauBaJd 24 Yaca B TEMHOM MeCTe NMPU KOMHATHOU TeMIiepaType, 3aTeM
dbubTpoBaan Yepes GUIbTPoBabHYI0 Oymary. KoiObl ¢ TOTOBBIME BbI-
TSKKAMU XpaHUIN B XonoquibHUKe Tipu +4 °C. Kaxapie 7 cyToKk TOTOBU-
JIV CBEKUE BBITSIKKH.
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ITpopamusanue cemsin. CeMeHa pacTeHUI-PEIMITUEHTOB IpUoOpeTa-
smck kommepuecku (F. rubra — Poceust, OO0 «3enensiit Kosep», coorser-
creytor TOCT P 52325-2005, npousseaenbr 01.2020 r. S. alba — Poccus,
00O «Jlama Topd», mpousseaenst 12.09.2020, T. repens — Poccust, OOO
«3enennbiii Kosep», coorserctByior [OCT P 52325-2005, npousseneHb
06.2020 1.). /To MOMeHTa TpopacTaHus ceMeHa XPaHWJINCh B TEMHOM MeCTe
IIPY KOMHATHOW TeMIleparype.

Cemena mnosepxHocTHO crepuinsoBaan 0.1%-m pacrsopom NaOCI
2 MWH, 3aTeM TTPOMBIBAJIN AUCTUJIMPOBAHHON BO/ION. B Kask/yto yaiky Ha
2 cios uabTpoBasbHOI OGymaru oMernanu 1o 50 cemsu F. rubra, S. alba
ninu T. repens, KOTOpPbIE YBJIAKHSJIN COOTBETCTBYIOIIUM KCTPAKTOM WJTH
BOJION. YUET BCXOKECTU MTPOBOANIN B TeueHue 14 cyTok.

O6mas cxema sKcIieprMeHTa. Beero GbLIO TSTh BADUAHTOB BBITSIKKIL
OJIMH WHBAa3WUBHBIM BUJI IEPEBA, TPU MECTHBIX BUJIA [PEBECHBIX, TUCTUILIU-
pOBaHHas BOJIa — OTPUIATEIbHBII KOHTPOJIb. Beero GbLIO TPy BHA pacTe-
HUI-penunuenToB. Kaxmoe couetanne «BbITSIKKA X PacTeHUE-PEITUTHEHT»
BOCIIPOM3BEIN B TPEX MOBTOpHOCTAX. Beero Obu1o 45 wamek Ierpu, koto-
PbI€ AKCIIOHUPOBAJINCH OJJHOBPEMEHHO Ha OJIHOM CTOJIe. B TopuzoHTabHOM
MIPOCTPAHCTBE YAIIKU Pa3MeIiaii PaHJOMU3UPOBAHO U €KEHEBHO Mepe-
MmetnuBaiu. [1o aToii cxeMe TIOCIeI0BaTELHO TPOBEJIH JIBA KCIIEPUMEHTA.
[Tepsbiii axcriepument 611 06.08.2020—21.08.2020 ¢ sieTHUMY (3€JIeHBIMU )
JuctbsiMu JiepeBbes; BTopoil — 11.09.2020-25.09.2020 ¢ ocenrmmu (pac-
I[BEYEHHBIMHU ) JIUCThSIMU JIEPEBLEB.

Cratucruveckmii aHamu3. CKOPOCTh MTPOPACTAHUS CEMSIH OIECHUBAJIH,
WCIIOJTh3YsI IOTUCTUYECKYI0 KpuBYIo Buza (dhopmyna 1):

_ A— agp N
1+ exp(a+ Bx) %,

, TIe y — OIIEHKA JI0JIU ITPOPOCIITIX CEMSTH; X — OTIeHKA BPEMEHU TIOCJIe Ha-
YyaJia IPOPAIUBaHS; o ¥ f — KOd(DPUITHEHTHI, KOTOPbIE HAXOIMJIN METOJIOM
YMCJIEHHBIX UTepaluii; a, — MUHMMAJIbHAsA BCXOKECTh, KOTOPYIO LISl BCeX
vamrek [leTpu mpuHsIN 32 HOJTB; A — MAKCUMAJIbHBII BCXOJKECTb, T.€. MaK-
CHMaJIbHas 3apeTUCTPUPOBAHHAS 32 14 CyTOK /10J1s1 Ipopocinux ceMstH. Jlo-
TUCTHYECKYIO alllIPOKCHMAIUIO CTPOWJIH JIJIsT KaxKIoi u3 45 vamrek [letpu
B KQKJIOM 9KCIIEDUMEHTE, KaK MOoKa3aHo Ha puc. 1. 3aTeM Imocjie HAXOX-
fienvist KoohhUIMEHTOB o U ff, aHATUTUYECKU HAXOMJIN HUKHIOW (X, ),
CPEIHIOIO (X, ) ¥ BEPXHIOKO (X, ) KPUTHYECKHE TOUKH, KOTOPbIE Olpe/ie-
JISTIOT BpeMst ipopacTanust, coorBerctBerno 10, 50 1 90% cemsit.
KoopauHaTbl 9TUX TOUEK (X505 Xspers Xgpors Xyis Yyn) B AQIBHETIIIEM aHA-
JIU3UPOBAJH C TIOMOIIBIO IBYX(MAKTOPHOTO U TPEX(DAKTOPHOTO AUCIIEPCH-
ounoro anamnza (ANOVA). OnHopogHOCTh AUCTIEPCHIT KOHTPOJNPOBATH
C TIOMOIIbIO KpuTepus JleBeHa, a monapHble PasInyus MeKIy BapuaHTaMu
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OIIEHWBAJIN C TOMOIIBI0 KpuTepust Trioku. CTaTHCTUYECKUIT aHATII3 TPOBO-
mn ¢ omotipio nporpammbl STATISTICA 8.0 (StatSoft, USA).

1.0 r
(X:¥)ooes
0.8
b
Z
8
Z 06
=
2 (%:¥)s50%
j =15
204 |
E
=]
=
02 r
0.0 PR — ; ; ; ;
0 2 4 6 8 10 12 14
CyTKH

Pucynox. 1. Bexoacecmo cemsun F. rubra 6 cayuaiinoi wawe Iempu na oucmuiiupo-
6a0il 600€ 6 IKCNEPUMENINE C 3CTEHBIMU JUCTILIMUS XY 100 s XY 500 U XY g — HUNCHAS,
cpeonas u GepxNaL KpUMULeCKUe MouKi; Xy, — MouKa 00Cmuicenus
MAKCUMYMA OO NPOPOCULUX CEMSIH.

PE3YJIBTATBI 1 OBCYKJEHUE

ITpopacranne ceMsiH pacTeHU-peUMUenToB. Buposbsie 0co6eHHOCTH
BCXOKECTU M CKOPOCTHU TIPOPACTAHUSI CEMSTH PACTEHUN-PEIUITHEHTOB OBLITH
XOPOIIIO BHIPAIKEHBI, 0 YEM CBUICTETBCTBYET GOJIBIINAs 3SHAYMMOCTD BJSTHUS
akTopa «pacTeHus-peNUIneHTbl» Ha BCe apaMeTPhl IPOPACTAHMS CEMSIH
(tab. 1). CpenHsist BO Bcex BapMaHTaX MaKCHMaJjibHasi BCXOKecThb (Iapa-
merpy, )y S. alba 6vima 0.95 + 0.01, y F. rubra — 0.87 + 0.02, y T. repens
—0.74 £ 0.01. IIpu aTOM CEMeHa pacTeHUI-PENUITUEHTOB TaKKe TTPopacTa-
JIM ¢ pasHoii ckopocTbio. BricTpee Beero npopactanu cemena S. alba (x,, =
22+02cyrx,, =7.0=*0.5), mennennee — T. repens (x;,, = 4.1+ 0.2 cyT;
x,.. =99 % 0.6 cyr), emé mennennee — F. rubra (x;, =59 = 0.1 cyr;
x =13.1%0.6). Takum 06paszom, caMoe aKTUBHOE U OBICTPOE IIPOPacTaHiie
66110 y S. alba, a camoe mennennoe — y F. rubra (puc. 2, 3).

Cesonnbie ocobennoct npopacranusi. OcoOEHHOCTH MPOPACTAHUS
CEeMSTH JIETOM UJIF OCEHbBIO HE BBIPAXKEHBI B OTHOIIIEHUH aOCOJIOTHON BCXO-
JKECTH, HO XOPOIIO 3aMEeTHbI B OTHOIIEHUU CKOPOCTU Tpopactanus. Jle-
TOM CEMEHa MPOoPacTaiu HECKOJbKo ObicTpee (0blilee cpejiHee 3HAUEHUE
JUIS BCeX BapMaHToB Xy, = 3.2 £ 0.3 cyT; x, = 8.5+ 0.6 cyT), yem ocenbio
(X5, =49 £ 0.2 cyr; x,, = 11.5 £ 0.4 cyr). ITO MOKeT OBITH CBA3AHO
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¢ GJIArONPUATHBIM TIEPUOJOM IS IIPOPACTAHMS CEMsIH, KOTOPbI 3aKaH-
YUBAETCS OCEHbIO.

Hecmotpst Ha 3HaunMoe B3auMoJieiicTBUe (haKTOPOB «pacTeHUs-PEI-
[UEHThI» X «Ce30H» (Tab/UIA), pasinyrs MEKILY BULAMKU PacTeHUii-peru-
[EHTOB 110 CKOPOCTH TIPOPACTAHI JIETOM U OCEHbIO OBLIM OJMHAKOBBIMU:
S. alba B 06oux cayyasx npopacraia 6sicTpo, T. repens — menientee, F. rubra
— emé meaernee (puc. 2, 3). Takum 06pa3oM, OCEHbIO ITPOpacTaHue CeMsTH
pacTeHU-PENUITMEHTOB MPOUCXOJMIIO MEJIJIEHHEE, HO B 11E€JIOM, HECMOTPSI
Ha 1.5—4-cyTouyio 3a/IepKKy, He MEHee YCIEITHO, YeM JIETOM.

Tabsuia. 3HaYNMOCTD BIAMSIHUS (PAKTOPOB «PaCTEHHsI-PEIUITHEHTDI», «CE30H» U
«BapUaHT BBITSKKI» B 3-pakropaoM ANOVA.

| ®Daxropst i BszammogmeficTBus GakTopos
— X X X
= = —= —
g 5 g Ex s e
) & o o= 2 o=z
= % ) Lx % gz
E & = =R & =B
=0 ~ v =~ CEiXx B = ;3%
II =N o~ E?ﬁ = N S EOO Eﬁ‘ = <
apamerp o Qi i oEl ZQ0 BRI iZEN ¢ EAT
P O e B8 | Bem ifem | 2xE
RO O = VT Rk ET IO ET oK
B ~UEY P E YU SEYITEY 4 Q%
[
3 = 5 (B2 I & [E3%
Q [as] 5 5/M as} 5 m
o < < <
[aY ¥ ¥
MakcumanbHag | ! ! ! : : :
i <0.01 i 0.04 { 006 { 0.07 { 088 i 0.84 | 0.30
BCXOXKECTD (Y, . ) | : : : : : :
CyTtkn
NPOPACTaHUI:

MAKCHMAIDHOTO. 4 04§ <001 | 0.03 | <0.01 | 043 | 024 | 0.82
Yucsaa ceMsH (X )

max

10% ceman (x,,,) | <0.01 | <0.01 i 0.03 0.03 0.04 0.28 0.29
50% ceman (x5,,) | <0.01 | <0.01 { <0.01 { <0.01 { 0.03 0.19 i <0.01
90% cemsH (X <0.01 i <0.01 { <0.01 i <0.01 ;: 0.60 0.83 0.02

90%)

BbITs3KKM U3 pa3HBIX PacTeHU-T0HOPOB. CpeiHsIsi MAaKCUMaThHAsI BCXO-
JKECTh He Pa3/inyajiach B3aBUCUMOCTH OT BapuaHTa onibita: Bojgia—0.87 £0.02;
S. caprea — 0.85 = 0.03; P. padus — 0.87 £ 0.02; S. aucuparia — 0.83 = 0.02;
A. negundo — 0.86 = 0.02. OHAKO CKOPOCTH MPOPACTAHMSI 3aBUCENIA OT BUJIA
pacTeHuii- 10HOPOB, U3 JINCTHEB KOTOPOTO JEIAJU BBITSIKKY.

Ilo nmapamerpam X, X,, W X, 3aMETHO 3aMe/UIeHUe NPOpacTaHus
CeMsTH Ha BBITSDKKAX HEKOTOPBIX pacTeHUil-IoHOPoB. CpelHre 3HAYEHUST
napameTpa X, coctapumu: Bofa — 3.6 £ 0.4 cyrok; S. caprea — 4.0 £ 0.5
cyToK; P. padus — 3.8 + 0.4 cyrok; S. aucuparia — 4.8 = 0.5 cyTtox; A. negundo
— 4.0 £ 0.4 cyrok. ITo kputeputo ThIOKH 3HAYUMBIE PA3JIUIUST OBLITH MEKLY

BapuaHTaMu <«S. aucuparia» u BceM ocTaibHbiMU Bapuantamu (P < 0.01),
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a TakyKe MEXK/y BapuaHTaMu «Boja» U «A. negundo» (P < 0.01); Mmexxuy Ba-
puaHTaMu «Bosia» u «S. caprea» (P < 0.01).
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Pucynox 2. Bexoscecmv ceMsin pacmenuil-peyunieHmos npu npopausuéaniy Ha
BUIMANCKAX U3 JeMHUX JUCTIbes. YepHble MOuKU — HUNCHUE, CPEOHUE U 6ePXHUE
Kpumuyeckue mouku; KpacHvle MouKi — mouki 00CIMUNCEHUS. MAKCUMYMA PYHKUULU;
unmepsaivl — owubka cpednezo (SE).
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Pucynox 3. Bexoacecmv cemsin pacmenuti-peyunuenmos npu npopausueanuu na
BLIMANCKAX U3 OCEHHUX TUCTbes. Teprble moury — HudicHue, CPeonue U 6epXHUe KPU-
muuecKue mouKu; Kpachvle mouki — mouku O0CMUNCeHUs MAKCUMYMA QYHKUULL
unmepeanvl — owubra cpeonezo (SE).
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Cpennue 3HAUEHUS napameTpa X, COCTaBUJIN: BOJIa
- 49 + 0.6 cyrox; S. caprea — 54 * 0.6 cyrox; P. padus -
5.2 £ 0.6 cyrok; S. aucuparia — 6.9 £ 0.7 cyrok; A. negundo — 5.5 = 0.7 cy-
Tok. ITo kpurtepuio ThiOKM 3HAUNMbIE PasJUUUs ObLIN MEKIY BapHaHTaMU
«S. aucuparia» n Bcemn octambHbiMK BapuanTamu (P < 0.0001); mexxny Ba-
puaHTaMu «Boja» U «A. negundo» (P < 0.01); Mex 1y BapuaHTaMu «BOa» U
S. caprea (P = 0.02). 3Haduenus mapameTpa Xmax cocTaBuim: Boga — 9.3 = 0.8
cyT0K; S. caprea — 9.8 £ 0.8 cyrok; P. padus — 9.8 = 1.0 cyrok; S. aucuparia
—11.1 £ 0.4 cyrok; A. negundo — 10.1 = 0.8 cyrok. ITo napHOMY KpUTEPHIO
ThiokK 3HaYMMble PAs3JUUUsA ObLIN TOJBKO MEXKIY BapUaHTaMH <BOJa»
u «S. aucuparia» (P = 0.02). Taxum obpasom, 1o mapamerpy x, —GbicTpee
BCETO TIPOPACTATIM CEMEHA Ha BOJIE U MEJIJIEHHEe BCETO — Ha BBITSIKKAX U3
S. aucuparia.

B 06a cesona HabJroalIcst BhIPAKEHHbI HHIHOUPY oMU a(dEKT BbI-
TSIKEK U3 JINCThEB MECTHOTO KycTapHUKa S. aucuparia (puc. 2). Takoe nHTH-
GupoBaHue mpopacTanis ObLJIO XOPOIIO 3aMEeTHO IIPU cpaBHeHH 3((HEKTOB
OT BBITSIKEK U3 S. aucuparia ¢ JUCTUIIMPOBaHHON Bogoit. Takum 06pasom,
BOJIHbIE BBITSIZKKU U3 JINCTHEB S. aucuparia 00J1aaloT, BEPOSTHO, aJljIeIola-
TUYECKOW aKTUBHOCTHIO, XOTSI U HEBBICOKO, TIPUBOJISIIIEN TOJBKO K 3aMe/l-
JIEHUIO [TPOpPACTaHUsl TPaB, HO He K YMEHbIIEHIO OOIIel JOJIH IPOPOCIIIX
CEMSIH.

Y CTaHOBJIEHO TOJIBKO ¢J1adoe BIUSTHUE MHBA3UBHOTO A. negundo Ha 1ipo-
pactaHue ceMsiH MOJICIbHBIX BUJIOB TpaB. Ecjii cpaBHUBATH BO3/IENHCTBUE
BBITSIKEK A. negundo TOJNBKO ¢ BOIOI, TO MOKHO IOJIYYUTh CTAaTUCTHYE-
CKoe MoATBep KIeHne nHrubuposanus. Hanpumep, pasindus MexLy cpel-
HUMM 3HAYEHUSIMU TTaPaMeTpa X, NPU NPOPANIMBAHMN Ha BBITSIKKAX U3
A. negundo (4.0 + 0.4 cyrok) u Ha Bozie (3.6 + 0.4 cyTOK) OB OBl 3HAYUMBI
(o xputepuio Teioku P < 0.01; mosryuens B Tpéxdakropaom ANOVA nipn
UCKJIIOUEHUN U3 aHaJi3a BhITSIKEK S. caprea, P. padus v S. aucuparia). 1u-
rubupyroliee Bausinue A. negundo Ha npopacranue ObLIO He CHJIbHEE, YeM
aHaJornyHoe Bausinue S. caprea u P. padus, u ciabee, yeM MHIUOUpyIolee
BIUSHUE S. aucuparia.

CorJyiacHo JIUTepaTyPHBIM JIJAHHBIM, BCE PACTEHUSI-IOHOPHI CHHTE3UPYIOT
COEJIMHEHMUSI, KOTOPBIE MOTEHITUATBLHO MOTYT UMETh JIJIeJIOTIATUIECKY IO aK-
tusHocth (Ping et al., 2001, Li et al., 2003; Bi et al., 2016; Barrales-Curefio
et al., 2020; Besnenosckas, Jlecuosckas, 2010).

SAKITIOYEHUNE
Bonnbie BBITSZKKM M3 JIMCTHEB UyXKEPOJHOTO B EBpazuu MHBa3WBHO-
ro nepesa A. negundo ciabo MHrMOUPOBAIN IPOPACTAHUE CEMSIH MECTHBIX
tpaB. Ho unrubupyioiee siusiiue A. negundo mposiBIsIOCh He CUJIbHEE,
YyeM aHaJIOTMYHOE BIAMSHUE MECTHBIX pacTeHuil S. caprea v P. padus. Han-
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6oJiee 3aMeTHBIM ObLIO MHTUOUPYIOIIeEe BJIUSIHUE MECTHOTO KyCTapHHMKA
S. aucuparia, KOTOpoe HaJIEKHO YCTAHOBJIEHO KaK JIETOM, TaK U OCEHbIO,
T.e. YCTOMYMBO IIPOSIBJISAJIOCH B TeYeHMe BEreTallMOHHOTO ce30Ha. BbIBOJ
00 OTCYTCTBUU SIBHOTO QJIIIEJOMATHUECKOTO 3(hheKTa BBITSIKEK U3 JIHCTHEB
A. negundo xopotrio cornacyetcst ¢ 6oyiee paHHUM HAOIIOJEHUEM O TOM, UTO
BCXOKECTb MECTHBIX PAcCTeHUil He IO/IaBJsgeTcs B MoYBaX, TpaHchOopMu-
poBanubix A. negundo (Becenxun u ap., 2019). CienoBartesnbHo, MoKa He
MOJTy4eHO YOeUTENbHBIX MOATBEPKACHUI, YTO aJIEJIOTATHS MOXKET OBITh
MEXaHU3MOM, OOBSICHAIONINM 9KOJOTUYECKUTT yeriex A. negundo BO Bropud-
HOM apeajie, XOTsI paHee 9Ta TUII0Te3a MOoJyYnsa pal 9KCIIePUMEeHTAIbHbIX
nozarsepxkaenuii (Csiszar, 2009; Epémenko, 2012; Csiszar et al., 2013; Anex-
cauzpos, Kanamaukos, 2019).
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OTHOUIEHHS CTaOWIbHBIX H30TONOB CBHHIIA B COBpe-
MEHHbIX MOBEPXHOCTHBIX OTJIOKEHHUSIX YPOAHU3UPO-
BaHHOI TEPPUTOPUHU KAaK UHIUKATOP IKOJOTUYECKHUX U
reOXMMUYECKHX MPOIEeCCOB

H.A. PeytoBa!, A.A. Cene3nesn! 2

! Ypasbckuii denepasbubiii ynusepcuter uM. iepsoro llpesuernrta
Poccuu B.H. Enbuuna, r. Ekarepunbypr

2 MuctutyT reojoruu 1 reoxuMun uM. akazemuka A.H. 3aBapuiikoro
¥YpO PAH, r. EkarepunOypr

Kmioueswvie crosa: sazpsiznenue ceunyom, Cospemeniivie no8epxHOCHbLE
OMAONCEHUSL, CMAOUTLHBLE USOTONBL CUNU,
YpOanusUposanHas meppumopust

CBUHeIl UMeEeT YeThIpe BCTPEUANININXCSA B HpuUpoje usotoma: 2Pb,
27Pb u 2Pb — o6pa3oBaHHBIX B Pe3yJbTaTe PaJMOAaKTUBHBIX PACIaloB
23817, 25U n 22Th coorsercTBenno, u 2**Pb — eiuHCTBEHHbII HepajiMOreH-
HBIIT M30TOTI, KOTOPBIH OcTaeTcss Hem3aMeHHBIM B 3eMHOiT kope (Cheng,
Hu, 2010). ITockoabKy mpoiiecchl (hU3MKO-XUMUUECKOTO (hPaKIIMOHM-
POBaHUs Ha dTamax A0ObUN U TTepepabOTKU PY/Ibl He OKa3bIBAIOT BJIUsI-
HUsI Ha UB0TOIHBIN cocTaB Pb, BEICBOOOKIEHHBIN B OKPY/KAIOIIYIO Cpe-
JIy CBUHEI[ OTPakaeT M30TOMHYK CUTHATYPY PYAHOTO MECTOPOKICHMUS,
B KoTopoM oH ObL1 n0o6biT (Bird, 2011). B uccienoBareibckoil mpak-
THUKEe OTHOUICHUA CTa6I/I]II)HbIX N30TOIIOB CBUHIA IMMHWPOKO MCHOJb3YIOT
B KauecTBe HMHAMKATOPOB IS OTPEeJeHIs] UCTOYHUKOB U IyTell 3a-
IPSI3HEHUS, 8 TAKIKE C 1[EJThI0 PEKOHCTPYKIIUU TUHAMIKHY 3aTPS3HEHS 3
anurenbHbIi neproa Bpemenn (Ilammypa u ap., 2019; Sun et al., 2018).
ITeabio wcceJOBaHMS SIBJISJIOCH TPUMEHEHUE METO/Ia TPEHCHTa OTHO-
[IeHNH cTaOUIbHBIX M30TONOB Pb s aHaiM3a 3arpssHEHUS TOBEPX-
HOCTHBIX HAHOCOB B TOPOJICKON Cpe/ie Ha ITpUMepe KPYMHBIX TOPOIOB
Poccumn.

MATEPHNAJI 1 METO/1bI
OO6BEKTOM MCCAEIOBAHMA SIBISAETCS ITOBEPXHOCTHASA (alus COBpe-
MEHHBIX aHTpOHOFeHHbIX OTJIO)KeHI/Iﬁ Ha yp6aHI/ISI/IpOBaHHbIX TeppI/ITO-
PUSAX, MTHBIMHU CJIOBAMH, TOPOJICKAS IPSA3H. ITOT KOMIIOHEHT OKPY KaIomei
Cpe[[bl y‘{aCTByeT B IJIMTEJIbHBIX HpOHeCC&X MI/IFpaHI/II/I SarpH3HHIOLHI/IX
BemiecTs U ux Haxomaenus (Seleznev et al., 2019; Seleznev et al., 2020).
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OryoxkeHust chopMUPOBAHBI B Pe3yJIbTaTe COBPEMEHHBIX MPUPOTHBIX
(BBIBETPUBAHUE CTPOUTETHHBIX MATEPUAJIOB U KOHCTPYKITUI, TOPOKHBIX
MOKPBITUI U TPOTYapOB, 9PO3Us MOYBBI U IPYHTA, TTbIJIEBbIE BBITIAJCHUS
13 arMocdepbl) U aHTPOTIOTEHHBIX (3eMJIsTHBIE PA0OTHI, PazpyIIeHUE TPO-
TyapoB, 'PYHTA U JOPOKHOTO TOKPBITUS TPAHCIIOPTHBIMU CPEICTBAMN)
IPOIECCOB.
[Tpo6br oTnoKeHuit Gbin 0To6panbl B etHuil nepuog 2016-2018 rr.
U3 JIOKAJIbHBIX MOHIKEHUN MUKpopesbeda B JKUIbIX pailonax ropomoB
10 HeperyasapHoil ceTke. B oro6paHHbIX IpodaxX MU3MepsIM KOHIIEHTPa-
U MaKPO- U MUKPO2JEeMEHTOB. M30TONHbBIE OTHONIEHUST OBLIN OTpe/ie-
JIEHBI B TIOBEPXHOCTHBIX OTJIOKEHUIX TsATU roponoB Poccum: Huxwuit
Tarua (48 npob), Yda (43), Marnuroropcek (38), Tiomens (39) u Yens-
6unck (60) — METOZOM Macc-CIIEKTPOMETPHH ¢ MHAYKTHUBHO-CBI3aHHOM
mra3moit. Ha mepBoM sTarme anannsa 6511 BOCCTAHOBIEH T€OXMMUIECKUH
dhoH s ypOaHU3MPOBAHHBIX TEPPUTOPUIT Ha OCHOBE aHAJM3a COBpPE-
MEHHBIX OTIOKEHIH COTIACHO TIPeTOKeHHOMY panee Metony (Seleznev
et al., 2018). Buibopku 1pob ObLin pasjesieHbl Ha ABe KaTErOPUM: «3a-
rpsisHérHbie> Pb 1 «anctbies.

PE3YJIBTATBI M1 OBCYKIAEHUNE

Ha puc. 1 nmokaszanbl 3Hauenus cpejHeil apumMeTnuecKkoil KOHIleHTpa-
i Pb [ist Kak/0ro ropojia B 3aBUCHMOCTH OT KaTE€rOpUil, K KOTOPBIM
Gbi oTHeceHbl 06pasibl. Cpemanue apudMeTHyecKue KOHIEHTPAIUN
Pb B rpymnmax HesarpssHEHHBIX MPOO B Pa3HBIX TOPOJAX PACTIOJIOKEHDI
B inamnasoHe ot 17 10 55 mr/kr (koaddutimentst Bapuanun ot 0.11 10 0.33).
BrpynmaxcnoBbIeHHBIM CO/IEPIKAHIEM CBIHITA CPEIHIE ApU(DMETHUECKITE
KOHIleHTpaIru Pb onpesesieHbl B iuanasone ot 57 10 223 mMr/kr (koahdu-
nuenTsl Bapuaiuu ot 0.41 no 1.02). MakcumasibHas cpeiHsisi KOHIleHTpa-
st Pb Kak B YMCTHIX, TaK ¥ B 3aTrPsIsHEHHBIX TIP00ax, Obljia yCTAHOBJIEHA
B T. YensOurck. OObeIUHEHHBIE «UUCThIE» U «3arPs3HEHHDBIE» 00Pa3IIbI
u3 Marauroropcka, Tiomenu u Y bl IPeICTaBAsIOT cOO0H OTHOCUTETBHO
OJTHOPOJIHYIO TPYIIITY ¢ TOUKH 3peHust KoHienTpaiuu Pb. Cpeatue 3Haue-
HUS M30TOIMHBIX OTHOIEHUH Pb st roposios npeacrasiaensr B Tabauiie
" Ha puC. 2.

Kaxk mn3BecTHO, HMU3Kasl PafluOTEHHOCTh U30TOIMTHOTO COCTABA JIJIST KOM-
MIOHEHTOB OKPY’Kalolllell cpezibl BBIpA)K€HA B HU3KUX 3HAUEHUSX CJIe-
AYIOUMX M30TOMHBIX OTHOWIeHUi: *°°Pb/27Pb, 208Pb/27Ph, 206ph /2%8Ph
(Walraven et al., 2014). 13 Tabauibl U puc. 2 BUIHO, YTO HaUGOIbIINUN
AHTPOIIOTeHHBIN BKJIA/ B (hopMupoBaHue 3arpsisieHns: Pb ormeuen cpemu
JAHHBIX J1J1st Topo1oB YessiOnHcK 1 TIOMEHb.
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H.A. Peymosa, A.A. Cenesres

Tabauna. CpeaHue 3HaYeHNs H30TOIHBIX OTHOIIEeHUI Pb a5t ropogos Poccun

206Pb/207pb 208Pb/207pb
Topon ! :
P L Cpemnee CrangaptHoe | Cpeanee CranzpaprHoe
OTKJIOHEHUEe OTKJIOHEHEe
Ya 1.174 0.008 15.606 0.006
Maruautoropck 1.174 0.009 16.045 0.010
YesstbuHCck 1.147 0.014 15.592 0.018
TiomeHb 1.162 0.022 15.627 0.018
Huoxrumit Tarmo 1.174 0.022 15.660 0.055
206p},/207ply 205ph/297Ph

118

117

1.16

1.15

1.14

Puc. 2. Cpednue snauenus usomonuvix omuowenuil Pb ons 20podos Poccuu.

SAKIIOYEHNE

AHanu3 noATBepAUI, YTO U30TOIIHbIE OTHOILIEHUS CBUHIIA B COBPEMEH-
HBIX OTJIOXKEHMAX ABJSAIOTCS WHIUKATOPOM 3JKOJIOIMYECKOTO COCTOSIHUS
TOPOJICKOIT cpesibl. Bblio 06HapysKeHO, YTO CBUHEI[ MO-TIPEKHEMY OCTAET-
csl B KOMIIOHEHTaX OKPY’Kalollel cpe/ibl, B TOM YHCJie IOBEPXHOCTHBIX OT-
JIOJKEHUSAX, YTO MOJKET OBITH CBSI3aHO C MCIIOJb30BAHUEM ITUIUPOBAHHOTO
GeHs3WHa B KAUeCTBE TOILUINBA JIJIT TPAHCIIOPTHBIX CPECTB JI0 TOTO, KaK 9TO
GBIIO 3aTIPEIEeHO.

BJIATOAAPHOCTU
Pa6ota BbinosnHsiack npu dpuHancopoil mogaepxkke PODU, npoekr
Ne 19-35-60011.
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MeTtoanyeckue Mo IX0/1bl K U3y4YEeHHUIO PaIHOYTiepoia
SKHAKOCIUHTIWISIHHOHHBIM METO[OM

3.b. Cep:xanoBa, A.M. PaumkanoBa

Ouinan «HCTUTYT paHAnOHHON GE30MACHOCTH U 9KOJOTHI>
PI'TI HATIL PK, r. Kypuatos

Kmouesoie c106a: HcuoKoCUuHmMUIIAUUOHHBLIL MEMOO, NOusA, pacuoyziepoo,
CemunanamuncKkutl ucnvimameivHvlil NoJUZOH

Papuoyraepon (*C) — m0ATOKUBYIIMET U30TOI € TIEPUOJIOM TTOJIypac-
naga 5730 jier. B 0pupoaHbIX YCIOBUAX OH 00pasyeTcs: B BEPXHUX CJIOSX
aTMocdeps! TT0/l BO3/EHCTBIEM KOCMUYECKOTO U3JIydeHus. Paguoyriaepos
TEXHOT€HHOTO TPOMCXOXKIEHUS MOCTynaeT B aTMocdepy TIPU HUCIBITA-
HUSIX SIIEPHOTO Opykust («60MOOBBII yriiepo/») U mpu paboTe sepHBIX
PEaKTopoOB, KaK IPOMBINIEHHBIX, TaK TPAHCIIOPTHBIX U HCCJIEI0BATEIh-
ckux (Komocos u sip., 2018). [Tocse nocrymniieHus B OKPY>KaoOILyiO0 CPeLy,
“C BXOIUT B COCTAB TOJBMKHBIX XUMHUYECKUX COEIMHEHWN, TAKUX KaK
1CO, (70-95%), “CO (25-30%) u yraesogopozos (0-25%). Kpome Toro,
OH TIOTIA/IACT B TIPUPOHYIO CPEY € KUAKUMHU cOpocaMu B Bujie KapOHOHATOB
U MOHOB yroJibHoii kucaorsl (Yeboruna, 2007).

Ha ceropusiumanii iens pobiema nccaeoBanus noseaenust “C B okpy-
JKarollell cpesie B paiioHax pasMelleHust MPeANPUsATUI s1ePHOTO-TOIIUB-
Horo mukJa (AATI]) u B MmecTax mpoBe/ieHUs SI/IEPHBIX UCITBITAHWH U3yYeHa
HegocTaTouHo. V3yuenue yposust konteHTpaiuu “C ¢ 1es1pio ocyiiecTsiie-
HUST PAJIMAIMOHHOTO KOHTPOJIS U PAJIN0IKOTIOTUYECKOTO MOHUTOPUHTA 10
HacTosIero BpeMenn B Kazaxcrane He mpoBoauiick. Paguoyriepos siBJis-
ercst CBOeoOPa3HBIM MapKEPOM TEXHOTEHHOTO 3arpsisuenust. OH crocobeH
HAKaIIUBATBCS U OCTABATHCS I0JITOE BPeMsl B OMOTHYECKUX W abroTHYe-
CKUX KOMITOHEHTAX 9KOCHCTEM, YTO TTO3BOJISIET MPOBOIUTH PETPOCIIEKTUB-
HbII U TEKYIIUN aHaJN3 COCTOSTHUST OKpyskatotieii cpezbl (KamamHukoBa
u 1p., 2016). [IpoBenenne KOHTPOJIs 3a cofiep:kaneM “C B 1ouBe sIBJISIETCS
HAYYHO U IIPAKTHYeCKH 0O00CHOBAHHBIM, TAK KaK CYIECTBYET OITACHOCTH €T0
MUTPAIIH TT0 GUOJOTHYECKOH TIenouKe. B Ha3eMHBIX MUIIEBBIX TEMOYKAX,
MIPUBOJISIINX K TOCTYIIEHUIO PAIUOHYKIMIOB B OPTAaHI3M YeIOBeKa, 0d-
Ba sIBJIsieTCsl HanboJiee eMKVM W MHEPIIMOHHBIM 3BeHOM. Paspyriaroriee
BO3JICHCTBIE PAAUOYTIEPO/Ia HA KIBbBIE OPTaHU3MBbI OITPE/ICIISICTCST €ro O1o-
JIOTHYECKVM CPOJICTBOM K TKaHSIM XKUBOTro opranusma (MuxaitioB u ap.,
2003). IIpuBeseHHbIe COOOPAKEHUsI TIOJIOKEHbI B OCHOBY MCCJIeI0OBAHMIL
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cozep:kanus “C B nouse Ha Tepputopun CeMHUITATaTHHCKOTO UCITBITATE b=
Horo nosurona (CUII).

MATEPUAJ 1 METO/IbI

Onpenenenne kouterTpaiuii *C ¢ MOMOIIBIO CUCTEMBI JIJIsI TIPOKAJIH-
BaHUA 1 030JeHust pob Pyrolyser-6 Trio (puc. 1) morpeGoBajio cosmanmst
METOINYECKUX TTO/IX0/IOB, TAPAHTUPYIONINX MOJyYeHNE JOCTOBEPHBIX /aH-
HbIX. [loaToMy 0HOIT 13 TIepBOOUEPETHBIX 3371 SIBJISIIIOCH MCIIOJIb30BAHIE
CepTHGUIMPOBAHHBIX CTAHAAPTOB JJISI KOHTPOJIS KavyecTBa Pe3yJIbTaTOB
WCCJIEIOBAHNI ¥ TIPOU3BOAMTEIBHOCTU MPOIEAYPHI Cokuranus. /i moj-
TOTOBKU MPOO — TPOKATUBAHUS W O30JICHUS, UCTIOIb30BATH aBTOMATH3H-
posanHas cucreMa Pyrolyser-6 Trio, crienmanbHo paspaboTanHas i a¢h-
dexruroro nzsiedenust *H, 1C, a takke Apyrux JeTyqnx PaJAUOHYKIIUI0B
13 PA3IUIHBIX MaTPUIl (TI0YBA, TOHHBIE OTJIOKEHVI, TUIIEeBbIe TTPOIYKTHI,
6roTa, 6EeTOH U PYTUE CTPOUTETBHBIE MATEPUAIIBI, METAJIIIBI U OHOTTPOOHT).
Taxum 06pa3oM, OTEHKY TOYHOCTH PaHOYTIECPOIHOTO aHAIHM3a MPOBOIH-
JIV TIpU U3MEHEHUHU TPEX OCHOBHBIX COCTABJIAIONINX aHAIN3A, KOTOPBIE MO-
I'yT OKa3aTh HanbGOJIbIIMIT 9 (HEKT Ha KOHEYHBII Pe3yIbTaT — 9TO MaTpUIA
o6pasita, TeMIepaTypHbIil PEKUM U KOJIUIECTBO TTOaBaeMoTo abcopbeHTa.
Y4éT 1 KOHTPOJb JAHHBIX TTAPAMETPOB IaPAHTHUPYET MOJyYeHIEe BBICOKO-
KaueCTBEHHBIX ¥ BOCTPOU3BOIMMBIX P00 /TSI AKUAKOCIIMH THILISITIHOHHOTO
MeTOo/1a aHAIN3A.

_ <

Pucynox 1. Cucmema dis npoxarusanust u o3oienust npod Pyrolyser-6 Trio.

Bera-criektpoMeTprueckne uaMepeHnst KoHnentpanuu “C mpoBoau-
Jiu Ha ocHoBe arrectoBaHHoil Metonuku (ISO 13162, 2011). Oupeneie-
HUe yaeabHON aktuBHOCTH “C B MOJyYeHHBIX 00pA3Iax OCYIECTBISIOCH
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3.b. Cepmanrosa, A.M. Paumxarosa
C MCIOJIb30BaHUEM BBICOKOUYBCTBUTEJIBHOIO ajbda-6era pagroMerpa
SL-300 (puc. 2). Ha HauyajbHOM 9Talle BBITOJHIIN KaJUOPOBKY pajnoMe-
Tpa 10 3hOEKTUBHOCTH € UCIIOJIb30BAHKEM KaJIUOPOBOYHBIX CTaHIAPTOB
“C ¢upmbr PerkinElmer ¢ nocrpoenunem KpuBOH TallleHHs, KOTOpPast
XOPOTIIO COTJIACYETCS € 3aBOJICKOM.

Pucynox 2. Anvpa-6ema paduomemp SL-300.

Paspaborantbie MeToAUuYeCKre TprueMbl uccienoBanust “C B MOYBeH-
HBIX 3KOCHCTEMAaxX arpoOMPOBaHBI HA MOYBAX TEXHUYECKUX ILJIOIIAJOK
«OmnpiTHOTO TIOJIAY> (pHUC. 3). DTO TEpBas UCHbITATEJbHAA IIONA/KA HA
CIII, TeppuTOpuUst KOTOPOTO MPEACTABIISIET COOON PABHUHY JIUAMETPOM T10-
psaaka 20 kM u moianbio okosio 300 kM2, OKPYKEHHYIO ¢ TPEX CTOPOH He-
BbicOKUME XosiMamu. Ha eé reppuropu B nepuoj ¢ 1949 mo 1962 rr. 66110
nposezieno 116 samepupix ucnbitannii (86 Bo3aymHbiXx 1 30 Ha3eMHDIX).
B kauecTBe y4acTKOB MCCJ€0BaHWIT BHIOPAHBI OCHOBHBIE TEXHUYECKIE
mronaaky «OnbrtHoro nosst» — I1-1, I1-2) T1-3, T1-5, T1-7. Ha Texuuyeckux
miomaakax [1-1, T1-3, T1-5 mpoBoanan HaseMHBbIE siIEPHBIE WCTIHITAHUS,
a na II-2, TI-7 — ruaposiiepHbie U TUAPOJIUHAMUYECKUE IKCIIEPUMEHTBI,
B [TPOIIECCE KOTOPBIX TPAKTUYECKH OTCYTCTBOBAJIO 3HAUUMOE SI7IEPHOE 9HEP-
roBoiesienre (CeMUTTaaTUHCKUM UCTTBITATeIbHBIHN 110uroH, 2017).

PE3YJIBTATBI 1 OBCY/KIAEHUNE
BaskHBIM MOMEHTOM TpH pazpaboOTKe METOIMUECKOTO MOAXO0/[a UCCIIE/0-
Banus “C gBJISI7IOCH BbISIBJIEHNE OCHOBHBIX (DAKTOPOB, BJIMSIONIUX HA pa-
noyTiaepoaHbiil ananus. Hanboubiuit ahhekT Ha KOHEUHBIH Pe3yJbTaT
MOTYT OKa3aTh IMOJJIOXKKA, TEMIEPATYPHBII PEKUM U 00HEM XUMUYECKOTO
yaoButesst (abcopbenTa). B kadecTBe MOITOKEK ObLIM BHIOPAHBI MECOK
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v GuabTp. J1Jist OlleHKHM BO3MOXKHOTO BJUSTHUSI TEMIIEPATYPHOTO (haKTOPa Ha
xuMudeckuii Borxoz C, aKcrepuMeHTbI TPOBOAMIIN TIpu TeMiepaType 600
°C 1 900 °C ¢ npomo/mkuTeIbHOCTRIO aHamn3a 4 u 6 yacos. VccaemoBamm
00BEMBI TTOaBAEMOTO XUMHUYecKoro yiaosuress — 10, 15, 20 mir.

Pucynox 3. Texnuueckue niouwadku na «Onvimmom noies.

Amnamuz kupkux 006pasioB mokazan d(PQHEKTUBHOCTh HCIOJb30Ba-
HUS HNOAIOKeK B Buie ¢Guiabrpa u mecka (tabaumima). IIporpaMmoii s
MPOKAJIMBAHUS ¥ 030JICHUS KUAKUX 00pasios Ha Pyrolyser-6 Trio mpen-
Joskena akcrpeccuas mporpamma «Normal» (T = 600 °C) ¢ npogossku-
TEJBHOCTBIO aHaN3a 4 yaca. [[po6bl TI0YB € BLICOKUM COJIEPsKaHUEeM OpPTaHH-
Y4ECKOTO BEIIeCTBA PEKOMEHIOBAHO MCCJIEI0BaTh 110 porpamme «Graphite»
(T =900°C), koTopas 06ecIIeunBaET MOJHOE KOJINYECTBEHHOE BOCCTAHOBJIE-
nue “C 13 uccaeayemoro obpasia.
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3.b. Cepmanrosa, A.M. Paumxarosa

Tabauna. BiustHue teMiiepaTypbl U BUjia IOJJIOKKK Ha XUMUYECKUi Bbixoz “C

IIporpamma «Normals» IIporpamma «Graphite»
(T=600"°C) (T=900"°C)
N ! Bua v : v :
" {MO/UIOKKH; AICTDHAT 4 vireckuii | AACTDHAT 4 \nirwe ekt
: { aKTUBHOCTb o AKTUBHOCTD o
uC, Bi/xr BBIXO, % uC, B BBIXOI, %
1 IeCOK 3050+460 89 3490+520 91
2 TIECOK 3100+470 90 3170+480 93
3 IECOK 3120470 91 3140470 100
4 | burntp 3300+500 92 3210+480 92
5 | dunbtp 3370+510 96 3170+480 94
6 | dumnTp 3150%470 98 3300+500 96

Tax:ke B Xojie 9KCIIEPUMEHTAIBHBIX PAGOT yCTAHOBJIEHO, YTO ONTHMAJIb-
Hblii 00béM xumudeckoro yaosureiss CARBO-SORB®E B 6ap6oTakHbix
yCTPOiicTBaX 0JEKEH cocTaBsiTh 20 Mit (puc. 4). DTOT 00BEM IOCTATOUEH JIJIst
yIepKaHUsI YIJIEKUCJIOTO ras3a, 00PasOBAHHOTO B TIPOIECCE CKUTAHUS MPOOBDL.

=
E

w" | |

= 20 ma | B |
g tsun |
]

=]

w

z oowaa | T

=

w

-

Oy 20 40 60 80 100

XuMHYeCKHI BIXod, %

Pucynox 4. Xumuueckuii soixod " C ¢ sasucumocmu om oboéma abcopbenma.

Takum 06pasoM, METOAMYECKHE MOAXO/bI, paspaboTaHHble U anpoOu-
pOBaHHbIE Ha HATYpHBIX oOpasiax Mmous ¢ Iuromaaku «OIbITHOE MoJje»,
MOKA3aJIi 3HAYUMOCTD TIPOBOJIMMbBIX uccienoBanuii. [lo pesysbratam skc-
MEPUMEHTOB (PUC. 5) Ha UCCIeAyeMON TIIOIAKe OMPeeeHbl TIOBBITIEH-
ubie kouteHTpanun 14C, nocruraronine 2500 bk /kr. Bosee Toro, BoisiBiIeH
HepaBHOMEPHBIH XapakTep pacrpenesnrenns: “C B mouBax: pagnoaKTUBHOE
3arpsisHEHNE MECTHOCTH TIPUYPOYEHO HETIOCPE/ICTBEHHO K MeCTaM IMpoBe-

155



Okonorusi: paKThl, TUIOTE3bI, MOJE/N

JEHUsT UCTIBITAHUH — STIUTIEHTPAM U AMTUIIEHTPATBHBIM 30HaM. Heobxommmo
MPOIJIKEeHNe paboT 0 M3YYEHUIO BEPTUKATBHOTO pactpeaenaetus “C mo
OYBEHHOMY MTPOGUIIIO U TOTOJIHEHUIO Oa3bl JAHHBIX 10 PAHOYTIIEPOIHO-
MY MOHUTOPHUHTY UCCJIEyeMON TepPUTOPUH.

£900°C
E600°C

HUccaenoBare/ibcKHe YUYACTKH

0 500 1000 1500 2000 2500 3000

Vaenbnas akruBHoctb 4C, Br/Kr

Pucynox 5. Pacnpedenenue "' C 6 nousax mexnuueckux niousadox «Onwimmozo noiss.

3AKJ/IIOYEHUNE
PaspaboTaHHbIIl MeTOAMYECKUI TOAX0/ OyIeT B JajbHEHIIeM MCIoJIb-
30BaH JIJIs1 TIPOBEIEHUST KOMILIEKCHBIX MCCeoBannil pacupeaesenust “C
B II0YBE, PACTUTEIBHOCTH 1 BOAHBIX 0OBEKTAX, UTO TIO3BOJIUT BbISIBUTH 110-
TEHIMAJIbHbIe UICTOYHUKHU PAJMOAKTUBHOCTU U TIPOCJEUTh AUHAMUKY Pa-
JIMOAKTUBHOTO 3arpPsI3HEHUA OKPY KafoIleil cpeibl BO BpeMEHM.
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CeMunaaTUHCKUN WCIIBITaTebHBIN TTOAUTOH. COBpeMEHHOE COCTOSHUE.
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Koaneknusa peakux BuaoB poja Iris L. borannyecko-
ro caga-ucturyta JIBO PAH

H.B. Croaerosa!, JI.H. Muponosa?

T DTAOY BO [anbreBocTounblil heepasibhblii yHUBEpCUTET, T. Biaau-
BOCTOK

2> OI'BYH Borannyeckuii cag-uHcTuTyT JJaIbHEBOCTOYHOTO OT/IEIEHHUS
Poccuiickoii akagemun Hayk, r. Biragusoctok

Knroueevie croea: Iris, pedxue 6udot, unmpooyxuus

Corsmacio Crpareruu GOTaHMYECKUX CaJ0B 1[0 OXPaHe PacTeHUN
(1994 1.) ¢ ycunerreM aHTPOTOTEHHBIX M3MEHEHWH TPUPOAHON (BJIOpHI,
OYEBUJIHO, YTO COXPAHSTH BUJIBI B IPUPO/IE KaK €CTECTBEHHO Pa3BUBAIOIIITE-
Cs1 TIOMYJISIIIUY 3aTPyAHITENbHO. PacTeHus1, oOpeueHHbIe Ha YHUUTOKEHIE,
B TAKUX CJIyYasX JOJKHBI ObITh COXPAaHEHbBI BHE €CTECTBEHHBIX MECT 0OUTA-
Hust. Biiarogapst HAKOIJIEHHOMY OIIBITY KYJIbTYPbI pacTeHuil, GoTaHuIecKue
calibl ABJSIOTCS Harboree MOAXOAAIUME YIPEsKACHUSIMU [JIsl COXPAHEHUSsT
peaxux u ncyesaomux BuoB ( Bunrtepromrep, 1983).

Ienp nccenoBanmii KOJITEKIIMN PEAKNX BUJIOB UPHUCA — U3YUYEeHUE MX
OMOJIOINYECKIX 0COOECHHOCTEN IIPY BBEEHUN B KYJIbTYPY B YCIOBUIX MYC-
COHHOTrO KJnMara tora [Ipumopbsi.

B kosnexiiuu boranudeckoro caga-uncruryra /[BO PAH npeacranie-
HBbI 8 BU/IOB MpHUCa SIBJSIONINECS PEIKUMU, BKIOUeHHbIe B KpacHble KHUTH
KaK TOCY/ITaPCTBEHHOTO, TaK U PETMOHATHHOTO YPOBHS € BBICOKUM CTATyCOM
PENKOCTH.

Iris domestica Goldblatt et Mabb.(=Belamcanda chinensis), I. ventricosa
Pall, I. vorobievii N.S. Pavlova skmiouenst 8 Kpacubie kauru IIpumopckoro
kpast (2008) u Poccuiickoit @eneparun (2008) kak BUIbI, HAXOSIIHECS
10J] Yrpo30ii McYe3HOBeHMs. B yCIOBUSIX KyJbTYPbI 3aBSI3bIBAIOT CEMEHA,
HO TIOJIepsKaHIe 9TUX BUIOB OCYILECTBIISIETCS 3a CUET TI0CeBa CEMSIH 1 00-
PasIoB U3 IIPUPOJIHI.

L dichotoma (Pall.) L.W. Lenz (=Pardanthopsis dihotoma) Brioden
B Kpacnyio xkuury Amypcekoii obaactu (2020) kak peakuil BUJ Ha ceBe-
PO-BOCTOYHOM IIPejiesie PacpoCcTpaneHus. B ycioBusaX KyabTypbl 3aBsI3bi-
BaeT CEMEHa, HO KaK CYXOJIIOOWMBBII BUJI HEOJTOBEYEH U BO30OHOBJIEHUE
OCYIIECTBJISIIOT 32 CYET MOCeBa COOPAHHBIX CEMSIH,
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H.B. Cmonemosa, /1. H. Muponosa

Iris ensata Thunb. Bxiouen B Kpacuyto kaury Poccuiickoii Denepariyin
(2008) kax peakuil Bui. ITOT BUJ CIOCOOEH K €CTECTBEHHOMY BEreTaTHB-
HOMY BO30OHOBJICHUIO U CAMOIIOIIEP/KAHIIO IIPU IIOMOIIIN CAMOCEBA.

Iris oxypetala Bunge Briouen B Kpachyto kuury ITpuMopckoro xpast
(2008) kax ysg3BUMBII BUJI. 3aBSI3bIBAET CEMEHA, HO TTO/IZIEPKUBAIOT 32 CYET
00pasIioB U3 IPUPOJIbI.

Iris laevigata Fisch et Mey BkiroueH B Kpactyto kuury IIpumopckoro
Kpast KaK BHJI C HU3KOH CTeIeHbIo prcka. [Ipu BeIpammuBaHuy B BOJHOI cpe-
Jle eKero/THO 3aBsI3bIBAET CEMEHa.

Iris notha M. Bieb. Bxiitouen B Kpachyto kaury Poccuiickoii Denepariyin
KaK BUJI COKPAIAIONINI YNCIEHHOCTh. B yCIOBUSAX KyJIbTYPHI 1[BETET, HO
CeMSTH He 3aBS3bIBaeT.

[Tepenocst pacTenust n3 ecTeCTBEHHBIX MECT TPOU3PACTAHUS B YCIOBUS
KYJIbTYPbI, KIMEEM BO3MOKHOCTb, C OZIHOM CTOPOHBI, HoJjiee YIiIyOJIeHHO 13-
y4arh 0COOEHHOCTH PA3BUTHA 1 PasMHOMKEHUS BI/Q, a ¢ APYrod — CpaBHU-
BaTh MX C Pa3BUTHEM 0C00€Ei B IIPUPOIHBIX YCIOBHSIX.
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159



CokpainreHue Iomaieit rOpHbIX TYHAP Ha Pa3HbIX THIIAX
rpanuil jeca (1. Janpuuii Taranaii, HII «Taranaii» )

M.B. TepentbeBa

WucruryT sxosoruu pacrernii v skuBotHbix ¥ pO PAH, r. Ekarepunoypr

Knioueevie crosa: zoprvie mynopol, 6epxuss epanuua jecd,
usmenenue kaumama, FOxcnoiil Ypan

ImobanbHoe n3MeHeHne KInMaTa, oTMederHoe B X X B., BAusieT Ha (io-
py u pacrureabrocts (Elmendorf et all., 2012). Haubosiee HarsisgaHo aTH
U3MEHEHUs MPOSIBJISIOTCS. B 9KCTPEMAJIbHBIX YCIOBUSIX 30HAJIBHBIX U IOP-
HbIX TyHAP. B XX B. 3aduKkcupoBaHO MHTEHCHBHOE CMEIeHNe TPAHMUIL JIpe-
BocToeB Ha 30—60 M 110 BbIcOTE HAJl YP. M. B Teuenue nocyueaHnx 60—80 ner
(Moucees u 1p., 2016).

C.T. MusrossiM (1962) B cpennte XX B, HauaThl PaGOTHI 110 U3YIEHIIO
KJIUMATOTEHHON IMHAMWKH BEPXHEH TPAHUIIBI Jieca B TIpefiesiaX ¥ paibCKOn
ropHoii cTpanbl. COrylacHO JTAaHHBIM MeTeOoCTaHIuu <« TaraHaii», B MEePUOJ
¢ 1961 mo 1988 rr., OTMEUEHO yBeIMYeHNe PA3HUIIBI MEKIY MUHUMATBHBIMI
1 MaKCUMAaJIbHBIMU TeMIIEpaTypaMu B XOJIOJHOE BPeMsl TO/la, U yBeJude-
HIe KOJITYeCTBA OCAIKOB 3a TOJL (B GOJIbINEl Mepe B XOTOHOE BPEMST TO/IA).
B pesyabrare C. T. I1IusatoBbiM ObIT OTMEUEH MHTEHCUBHBII POCT JIEPEBbEB Ha
r. Jampauii Taranaii ¢ 1970 r. mo 1995 r. 1 k 1995 1. BepxHsis TpaHuUIA Jieca
nocruria BeicoTbl 1070—-1090 m nan yp. m. (Iusitos u ap., 2001). B nacro-
sniee Bpemst e€ ypoenb nocturaet 1096 m nazx yp. m. (I'ypekas u nip., 2018).

s r. Janpuuit Taranait (I'ypckas u ap., 2018) BbizesieHO HECKOJIBKO
TUIIOB BEPXHUX TpaHul] jJeca (puc. 1) B 3aBUCUMOCTH OT UX JIUMUTUPYIOITIE-
ro (akTopa: TepMHUeCKUe, KypyMHbBIE, BETPOBBIE U CHETOBBIE. /lyig TepMu-
YeCKUX TPAHUI] Jieca eJIMHCTBEHHBIM JTUMUTUPYIOMUM (DAKTOPOM SIBJISACTCS
TeMIIepaTypa, Apyrue YCIOBHsI TPOU3PACTAHUS IEPEBHEB OUEHD OJIATOIPHU-
atable. 11 KypyMHBIX TPAHUI[ XapaKTepHa KPyTU3HA CKJIOHA cBbItre 30°
u craboe pasBUTHE MMOYBbI, JUMHTUPYOIINM (HDaKTOPOM SIBJISIETCST GOJIBIIIOE
KOJITYECTBO KPYITHOTO 0GJOMOYHOTO MaTeprajia TOPHBIX TIOPOJT. ITO TIPeod-
JIAZIATOIWUH TUTI TpaHUTIl Ha BepinuHe T. [lanpunii Taranaii.

JlJ11 BEeTPOBBIX T'DAHUIl XapaKTePHO IPOM3PACTAHUE [ePEBbEB HA TI0-
JIOTOM, HE3AIUIIEHHOM CKJOHE. [JIaBHBIM JMMUTUDPYIOUMM (GaKTOPOM
SIBJISIIOTCST 105KHBbIE BeTpa. /lJIsi CHEroBbIX IpaHUIl XapaKTepeH COKpAIleH-
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HBII BereTallMOHHBIN 11epUO/], MEHBIIUN YPOBEHDL OCBEHIEHHOCTH, I1€peyB-
JIsKHEHHOCTD cyberpara. [JIaBHbL JUMUTUPYOMUI (haKTOP — CKOILIEHNE
cuera. [To garabiv M.A. T'ypckoit u e€ KoJuter, Mpo/IBMKEHNE IePEBbEB Ha
KypPYMHOH TpaHuiie HanboJiee MeIJIEHHOE, TIOCKOJIbKY TPeGyeT paspyIieHus
KaMHell 1 00pa3oBaHus J0CTaTOYHOro ypoBHs moussl (I'ypckas u ap., 2018).

Pucynox 1. Pacnpedenenue sxosozuveckux munog 6epxueil epanuypl jeca Ha 2. Jlain-
nui Tazanaii, coznacno xapmo-cxeme, npusedenioi 6 pabome M.A. Iypcxroii (2018).
1 — crezosas epanuya, 2 — mepmuueckas epanuua, 3 — 6empoeasi
epanuya, 4 — kypymuas epanuya. Cmpeaxka — mecmo nposedenust padom.

MATEPUAJI 1 METO/IbI

Haiue uccnegosanue ObLI0 IPOBeAEHO Ha TeppuTopun . Janbanii Tara-
Haii (IOzxmbiit Ypas, HIT «Taranaii», koopaunarst 55.38 N, 59.90 E). Pac-
tuteabHOCTh T. [lanbnuit Taranaii popmupyer ropHo-yecHoit nosc, nepe-
XOJIHYIO T10JI0Cy (9KOTOH) U TOPHO-TYH/APOBBIN T0sic. ['opHO-secHolt nosic
MPENCTaBICH 0KHO-TACKHBIMU JIECAMU, COCTOSIIMMK TTPEUMYIIECTBEHHO
u3 Picea obovata Ledeb.

IKOTOH TPECTABJIEH €JIOBBIMU PEIKOTIECHIMH U CPEeHETPABHBIMU JIy-
raMu ¢ KypTUHaMu MOkskeBenbHrKa (Cranokosud, 1973). Ml npuHnMaem
TI0/T 9KOTOHOM 3aPOCJIN MOKKEBEJIbHIKA 1 IPYTUX HI3KOPOCJBIX KyCTapHH-
KOB, CPEJIHETPABHbBIE JIyTa ¢ KYPTUHAMU MOKKEBEJTBHIKA U OT/IETHHO CTO-
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Okonorusi: paKThl, TUIOTE3bI, MOJE/N
AmUME 0co6siMu eJieil. TOpHO-TYHIPOBBIIA MOSIC TIPEACTABIEH B OCHOBHOM
KYCTapHUYKOBO-JTUIIAITHUKOBON TOPHOH TYH/IPOIA, B KOTOPOU TPaBsIHO-KY-
CTapHUYKOBBII sIpyc mpencrasied Vaccinium uliginosum L., Emphetrum
hermaphroditum Hagerup, Juncus trifidus L. n Festuca igoschiniae Tzvelev.
B 1990 r. uepes Bepuuny r. Jlanpauii Taranaii [1.A. MouceeBbiM GbL 3a-
JIoskeH reobotanndeckuii npoduis (puc. 2). B 2020 1., B npegenax reobora-
nuyeckoro npoduasa 1990 r., GbL1 3a10/KeH COOCTBEHHBIN Te000TaHMIeCKUI
npoduib. belia mocrapieHa 3aj1a4a OIEHUTh U3MEHEHUS, TPON30IIe/ e
3a 30 Jiet (¢ 1990 o 2020 rr.).

h Ew AR

Lok A . ST o SR AN e v
Pucynox 2. Pacnonosxcerue 2eobomanuueckozo npoguiisi

na 2. laronuil Tazanail

[Tpoduib 2020 1. TPOXOAUT OT TEPMUIECKON /IO KYPYMHOI TPAaHUIIbI JIeca,
repecekast BEPXHIOI YacTh TOPHO-JIECHOTO TI0SICA, 9KOTOH U TOPHO-TYH/IPOBBII
nosic. B mpeaenax npoduis 6bu1o onucano 34 mionanky. Tiomaakn uMern
pasmep 20x20 M. BHyTpH momaaku ObUIM ONMUCAHbI PACTHTEIbHBIE COOOIIE-
CTBa B UX €CTECTBEHHBIX rpaHuIax. Ha Kaxioil momnanke s ApeBecHoro,
KYCTaPHUKOBOTO M TPaBSIHO-KYCTAPHUYKOBOTO SIPYCOB COCTABJISLITA CITHUCOK
BH/IOB, OIPEJIETISITIA BBICOTY SIPYCOB, OTMEYaJIN TIPOEKTUBHOE MOKPBITHE BHU-
10B. Buosast npuHaziie;kHoCTh pacTeHuil moaTBep:kaena B Lepbapuu Myses
NoPuwX ¥YpO PAH (SVER). B xoze kamepanbHoii paboThl GbLIN CO3LAHBI
0600menHbIe KapThl reoboTanmdeckux npoduneir 1990 u 2020 rr. ¢ BoIgEIE-
HUEM Ha HUX PaCTUTETBHOCTU TOPHO-JIECHOTO TI0siCa, 9KOTOHA U TOPHO-TYH-
nposoro nogca. [Tofcuér mromanei, 3aHNMaeMbIX PACTUTETHHOCTHIO KasK/[0TO
FOPHOTO 11051¢a, ObLI IIPOM3BEIEH HA OCHOBE UMEIOHINXCS COOCTBEHHDBIX U3Me-
penuii ¢ rcrnosbzoBatueM porpammbl Adobe Photoshop CC Bbimyck 19.1.6.

PE3YJIbTATbBI 1 OBCYK/IEHUE
Ha o6o6menrom reo6oranndeckom mnpoduie 1990 r. (puc. 3A) orme-
4eHo TpeobiaaHe TOPHO-TYHAPOBBIX coobIecTB. [opHO-TecHO Tosic
B nipesiesniax ripoduist 1990 r. orcyrerByet. Ha cxeme pacturensroctu 1990 r.
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9KOTOH OTMeYEH KaK CO CTOPOHBI TEPMUYECKOI TPAHUIIBI JIeca, TaK 1 CO CTO-
POHBI KyPYMHON IpaHuiibl Jeca. PacTuTebHOCTh HKOTOHA TIpeobiiaiaia co
CTOPOHBI TepMUuYecKolt rpanutibt jieca. B 2020 r. (puc. 3b) ormeueno mpo-
HUKHOBEHUE JIPEBECHON PaCTUTETHHOCTH ¢ 06pasoBaHueM cOOOIIECTB TOp-
HO-JIECHOTO I105ICA B 9KOTOHE B YCJIOBUSIX TEPMUYECKOI TPAHUIIBI JI€Ca, TIPH
HTOM MIPOUCXOUT Pa3APOOIEHIE IKOTOHHON TOMOCHI, 4 TAKIKE COKPaIeHUe
IJTOIA/IA TOPHBIX TYH/P 32 CUET IMPOABUKEHUs Jieca 1 9KoToHa BBepX. Co
CTOPOHBI KYPYMHOU I'DAaHUIIBI Jieca TaKKe OTMEYEHO pacliupeHue TIIoIa-
Teit 9KOTOHHBIX COOOTITECTB.

Pucynox 3. O6o6wennas kapma zeobomanuueckozo npoguis
1990 2. (A) u 2020 2. (b).

ITpoaBskeHye COOOIECTB TOPHO-JIECHOTO MOSICA B YCJIOBUSIX KYPYMHON
TPaHUIIBI Jieca B HACTOSIIUI MOMEHT He oTMedeHo (puc. 3B). Habmonae-
Mbl€ PA3JIM4YUsi B COOTHOIIEHUN ILJIONIAJIell PACTUTENIbHOCTU TOPHO-JIECHO-
TO T0sica — 9KOTOHA — TOPHO-TYHAPOBOTO TOSICA B 3aMAHON M BOCTOUYHOMN
qacT re000TaHNIECKOTO MPOGUIIST 00YCIOBIEHO PA3HBIMU TUTIAMU IPAHUI]
seca. [Tosmoca KypyMHUKOB, Pacrioio;KeHHAs B 3aITa{HON 9acTh TTPOGhUIs,
MPENSTCTBYET MPOABUKEHITIO BEPXHEH IPAHUIIBI Jieca.

[Tmomaap KaskmIoro U3 cpaBHIUBaeMbIxX mpodueit 1.35 ra. Ilnomans, 3a-
HUMaeMasi paCTUTEIbHOCTHIO TOPHO-JIECHOTO TT0sIca, TPOHUKIIEH 3a TToCIe/-
Hue 30 Jier B npesneibl mpoduis, coctasuia 0.13 ra (tabsmia, puc. 3), 4to
MIPUBEJIO K COKPAIEHUIO TIIOMIA/ I TOpHOI TYH/pHI ¢ 1.12 ta 10 0.96 ra.

B 6oubInieii creneny n3MeHeHUs MII0IMA/1 TOPHOI TYHAPbI OTMEYEHbI CO
cTOPOHBI TepMudeckoii rpaHuiipr (¢ 0.52 10 0.41 ra). st mromaan ropHoit
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Okonorusi: paKThl, TUIOTE3bI, MOJE/N
TYH/IPbl HE3HAYMTEJbHOE COKPAlleHHE OTMEYEHO CO CTOPOHBI KYypYyMHOI
rpanuipl jeca. Co CTOPOHBI KyPYMHOI TPaHUIIbI Jileca OTMeYeHO yBeJnye-

Hue nomaan akotona (¢ 0.04 1o 0.09 ra).

Tabsmma. Tlnormap (ra) pacTUTEIBHOCTH TOPHO-TYHIPOBOTO MOSICA, SKOTOHA U
TOPHO-JIECHOTO TI0SICA CO CTOPOHBI TEPMUIECKON U KYPYMHOIT Tpanwuil jieca B 1990 T.

n 2020 .
Uccaenyemsie nosica | TTJI 1990 r. { KTJI 1990 r. ; TTJI 2020 r. ; KI'JI 2020 1.
TopHO-TyHAPOBLIiT TTOSIC 0.52 0.60 0.41 0.55
IKOTOH 0.19 0.04 0.17 0.09
Topno-necnoii mosic - - 0.13 -
O6as miom@ab 1.35 1.35

[Ipumeuanue. TTJI — repmuueckas rpanuia geca, KI'JI — kypymnas rpanuia Jjreca.

C.T. usros ¢ koswteramu (2001) mpejmosiaranm, 4To MOJHOE 3apacTa-
Hue BepiuHbl T. Jlanbauit Taranait mpousoiier k 2040—2050 rr. OaHako,
HaJInuMe KypyMHOM IPaHUIbl 3aMeIIsieT AaHHblil mpoiiecc. Mbl mpe/osia-
raeM, 4TO TOJHOe 3apacTaHue BepminHbl T. [Jlanbunii Taranaii, B ycioBu-
SIX COBPEMEHHOI KJIMMATHYECKOH OOCTAaHOBKHU, MTPOM30UIET 3HAUNTEIHHO
ros/ee.

BbIBO/IbI

1. C 1990 no 2020 rr. nnomaan ropHbix TYH/AP Ha T. Jlaspanii Taranaii co-
kparuich Ha 0.16 ra.

2. HawuGousblue usMeHeHUs: B PaCTUTENbHOM IOKpoBe Ha TI. Janbauii Ta-
raHail OTMEeYeHbI CO CTOPOHBI TEPMUYECKOI TPAHUIIBI JIeCa.

3. IIpoxBuiKeHue APEBECHOI PACTUTEILHOCTH IPUBOAUT K PasApoOIeHITO
9KOTOHA U COKPAIIEHUIO TIIIOIIA el TOPHBIX TYHIP.

4. Co cTOPOHBI KypPyMHOI IPAHUIIbI Jieca OTMEYEeHO TOJBKO paciirpeHie
PacTUTENbHBIX COOOIIECTB 9KOTOHA.
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Okonorusi: paKThl, TUIOTE3bI, MOJE/N
CrpoeHnue KOpHeii OCOK M3 MeCTOOOUTaHHH C Pa3HOM
CTeleHbIO YBJIA’KHEHUS U Pa3HbIX 9KOMOpd

J.E. TykoBa

Ypanbckuii penepasbHbIil yHUBEPCUTET UM. TiepBoro [Ipesunenta
Poccuu B.H. Enbuuna, r. Ekarepunbypr

Kurouesvie crosa: Carex L., noziowiarouiue Kopnu, Kopresvie 60J10CKU,
SKSanp.MCZ, AHAMOMUS KOPHA, IKOJI0ZUUECKUE 2PYNTbl

Pox Carex L., Bryrouatonuii 6oJiee IBYX ThIC. BUIOB, OTMEYEH BHICOKMM
BUIOBBIM GoratcTBOM B ObopeanbHoil 30He CeBepHoro mosyimapust (Martin-
Bravo et al, 2019). ¥ ocok usyueHO pasHooOpasue MPUCITOCOOIECHUI
K mouseHHoMmy nutanuio (Beceakud u ap., 2014; Konoplenko et al., 2017;
Hoffmann, 2019), koTopoe, TeM He MeHee, He yAal0Ch HAIEKHO CBs3aTh
C YPOBHEM yBIakHeHUs: MecToobuTanuii (Becenxun u ap., 2014).

Ileap paGoThl — M3Y4YUTh CTPOEHME KOPHEHl OCOK U3 MecTOOOMTaHMii
C PA3HOII CTENIEHBIO YBJIAKHEHUS U Y OCOK PA3HbIX 9KOMOP® 110 OTHOTITEHHTO
K YBJIQKHEHUIO.

MATEPUAJI 1 METO/IbI

C6op pacreHuii BMecTe ¢ KOPHEBBIME CHCTEMAMU ITPOBOIUIIN HA TEPPHU-
topuu T. EkarepurOypr u B ero okpectoctsix B 2018—2020 rr. B mepuos
nBerenus ocok. Beero uccnenosano 23 suga: Carex acuta L., C. aquatilis
Wahlenb., C. arnellii Christ ex Scheutz, C. atherodes Spreng., C. brunnescens
(Pers.) Poir., C. canescens L., C. digitata L., C. echinata Murray, C. elongata
L., C. leporina L., C. loliacea L., C. montana L., C. nigra (L.) Reichard,
C. pallescens L., C. pediformis C.A.Mey., C. pilosa Scop., C. praecox Schreb.,
C. pseudocyperus L., C. supina Willd. ex Wahlenb., C. utriculata Boott,
C. vaginata Tausch, C. vesicaria L., C. vulpina L.

MectoobuTanus ObLIM OOBEAUHEHBI B YETHIPE IPYIIIbL, 00pasys rpa-
JIMEHT TI0 YMEHBIIEHUIO YBAAKHEHMS: BOJOEM — JIYT — JIEC — CYXOii CKIIOH.
IKOJIOTHYECKUE TPYTITIBI BU/IOB BbIJIEJEHDI 10 CTENEHU YBIAKHEHUS CPE/IBL:
rurpodutsl, Me30puThl, kcepomezodutsl (OBecHOB u /ip., 2007).

[Tpoanamusuposano ot 2 10 11 ocobeil kaxkoro Buga. VcIoab3oBaHbl
CTaHIapTHBIE METOJbI CTPYKTYPHOU OOTaHUKH. PermcTpUpOBAJII YUCIO
HOPSIIKOB BETBJICHNST KOPHEBOI CHCTEMBI; THIT KOPHEBBIX BOJIOCKOB; JIIHHY
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TUIIMYHBIX KOPHEBBIX BOJIOCKOB; IMAMETP CPe3a; AUaMeTP CTeJIbl; TOJNIINHY
HapPEeHXMMbI; YHCJIO CI0EB KJIETOK B [TAPEHXUME; YHCJIO CJI0EB KJIETOK B 9K30-
JepMe; TOJIHY KOPbI. Pa3imiuust IPU3HAKOB Y OCOK U3 Pa3HbIX MECTOOOH-
TaHWH M pasHbIxX rpymim oreHuBaim ¢ nomoibio ANOVA (F) u Henapame-
tpuuecknx kpurepues Kpackera—Yomnuca (H) u [Tupcona (x?).

PE3YJIBTATBI M1 OBCY/K/IEHUWE
Yucmo mopsAKOB BETBIEHUS 3HAUMMO PA3JIMYATIOCh Y OCOK U3 MECTOO-
OGuTtaHUll ¢ pasHoOil creneHblo yBIaxkHeHus (puc. 1A), HO He pasIMyaIOCh
Yy OCOK pasHbIX aKkoJsiornueckux rpymm (puc. 1b). Kak mpasuiio, yBenude-
HUE Pa3BETBJIECHHOCTH — 3TO OTBET KOPHEBOW CHCTEMBI Ha Je(UITUT BJIATH,
CIIocoOCTBY IO MOBbINIEHIO 3 HEKTUBHOCTH TToMCKa Bojbl (YCcMaHOB
u ap., 1986).

A H=2337,P<00l B H=5.66; P=0.06
5 5

(=5 o]

24 24

= o

Q =

= 2

a3 o3

= =
2 2

Bomoem Jlyr Jlec Cyxoiickion  T'urpodutel Mesodutsl Kcepomezodpurst
Mecroobutanus, N = 132 I'pynmsr, N =23

Puc. 1. Qucno nopsiokos eemeienus KOpretl i 0COK U3 MeCmoooumanui
¢ pasuoil cmenenvio yeraxcuenust (A) u y 6u008 0COK PAZHBIX IKOIOZUUECKUX ZDYNN
(b). Keadpam — meduana; npsamoyzonvHuK — HUNCHUE U 6EPXHIUE KEAPMUILU; PA3-
max — munumym u maxcumym. H — xpumepuii Kpacxena-Yornuca,
P — yposenv snauumocmu.

BerpedaeMocTh BBITTYKJIBIX KOPHEBBIX BOJIOCKOB ObljIa BBIIIE Y OCOK U3
OTHOCHUTEJNBHO CBIPBIX MecTooOuTaHuii (¢ Geperos, BOZOEMOB, JIYTOB) IO
cpaBuenuio ¢ cyxumu ckionamu (2 = 4.22; P = 0.04). Kak mpasusio, Bbi-
MYKJIble KOPHEBBIE BOJOCKU PA3BUBAIOTCS MPU U30BITOYHOM YBJIAKHEHUH
(Konoplenko et al., 2017).

JlTiHa TUITMYHBIX KOPHEBBIX BOJOCKOB CHIZKATIACH OT BJAAKHBIX MECTOO-
OGUTAHUI K CYXMM, C MAKCUMaJIbHBIM 3HAUECHUEM Y JIYTOBBIX 0COK (puc. 2A).
Cxokast, HO CTaTUCTUYECKU He3HAUMMasl, 3aKOHOMEPHOCTD TIPOCJIEKUBAET-
CsI B 9KOJIOTUYECKUX rpyTiax ocok (puc. 2b). Xopormio pazButsie TUTTMYHbBIE
KOpPHEBbIE BOJIOCKK 00BIUHO BCTPEUEHbI Y PACTEHMIA CYXUX MECTOOOMTaHM i
(Padilla et al., 2013).
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Puc. 2. Cpednue oruna xopnesoix 6onockos (A, B) u duamemp cpesa
(B, I') y 0cok u3 mecmoobumanuii ¢ pasnoi Cmenenvio YyeaancHenus u 6udos
0COK PA3HBLX IK0I02UUeCKUX epynn. Pasmax — dosepumenvrviil unmepeal.
F — xpumepuii Quwepa, P — yposenv 3nauumocmu.

[lnameTp KOpHel y OCOK B PALY BOAOEM—JIyT—JIeC—CYXOU CKJIOH YMCHb-
mascs (puc. 2B). [Toxoxast, HO He3HaYMMasl, TEHJEHIIUSI OTMeUYeHa y BU-
NI0B aKoJorndeckux rpymi (puc. 2I). YMeHbllieHre JuaMeTpa BasKHO IS
CHUZKEHUST MeTabOIMIECKUX 3aTPAT HA POCT KOPHSI B IMTOUCKAX MCTOYHUKOB
saaru (Wang et al., 2016).

KommgecTBO c/10€B 5K30/1ePMBI 3HAYMMO PA3TIYATOCh Y OCOK 13 MECTO-
obuTaHUil ¢ pasHOIli CTeNeHblo yBaakHeHusT (puc. 3A), HO He y PA3HBIX 9KO-
mopd (puc. 3b).

Hasnuuue ax3o01epMbl UMeeT 3HAYEHHE /11 OKOJIOBOHBIX U BOJHBIX pac-
tennit (Lambers et al., 2018).
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Puc. 3. Qucio cnoe 3x300epmvL Y 0COK U3 MECMOOOUMAHULL C PASHOU CIMENENHvIO Y6-
naxenenus: (A) u 610dos ocox pasnoix axorozuueckux zpynn (b). Keadpam — meduana;
NPSAMOY20NOHUK — HUNCHUE U EPXHUE KEAPMUILU; PASMAX — MUHUMYM U MAKCUMYM.
H — xpumepuii Kpacxena-Yonnuca, P — yposenv snavumocmu.
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VBJIQXKHEHUS, U Yy OCOK Pa3HbIX 9KOJOTMYCCKUX T'PYTIL. Y CTAHOBJICHA BBI-
paskeHHAd MI3MEHUYUBOCTH HEKOTOPBIX TPU3HAKOB, 3aKOHOMEPHO MTPOSBIISIO-
1124Cs B 9KOJIOTHYECKOM I'pajiienTe CHUKeHUs yBJaxuenus. PesyibraTo,
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OnoHTONOTNYECKUE XapaKTePUCTHKH
Craseomys rufocanus 13 roJI0OIE€HOBbBIX OTIOKEHUIT
neuep Jansnero Bocroka

A.O. Ycoibiesa

WucrutyT sxosioruu pacrernii v ;kuBotHbix ¥ pO PAH, r. Ekarepunoypr

Knrouesvie crosa: zonouen, larviuii Bocmok, kpacho-cepas noiéexd, 000m-
MoJI0ZUUeCKUe XAPAKMEPUCTUKU, MADOHOMUS

Kpacno-cepas nonéska (Craseomys rufocanus Sundevall, 1846) — Tu-
[YHbL 00MTaTe b TAEKHOI 30HbI, TECHO CBA3AH C JIECHBIMU COOOIIECTBA-
MU Pa3HOTO THUIIA, U MOXKET MUCITOJTh30BAaThCS B KAUeCTBE MaPKEPHOTO BUA
B TTaJle0aKoJIornueckux nccaenopannsax (bopoann, 1988; Kocrenxo, 2000).
C. rufocanus nMeer BOCTOYHOA3MATCKOE IIPOMCXOK/IEHIE, YTO [TOKA3aHO Ha
ocHoBaHuM uoreHeTnyeckux Aanubix (Abramson et al., 2012). Haxouku
aToro Bujia Ha /lampHeM BocToke mM3BecTHBI, IO KpaliHel Mepe, ¢ TO3/1He-
TO TJIEHCTOTIEHA, a B HACTOSIINN MOMEHT KPacHO-cepas MOJEBKA SIBISETCS
MHOTOYHCJIEHHBIM BUIOM Ha aToi Tepputopun (Cumonos, 2017). OcHoB-
HBbIM MCTOYHUKOM MH(MOPMAIMK 110 UCTOPUU (POPMUPOBAHUSA OUOTHI YeT-
BepTUYHOTO Ttepuo/ia Ha JlampHem BocToke SBJISIOTCS PhIXJIbIe OTIOXKEHNS
Tetep.

Hens nHamrero uccieoBaHus — COMOCTaBJIEHUE PE3YyJIbTATOB aHAIU3A
OJOHTOJIOTNYecKUX XapakTepuctuk C. rufocanus 3 rojoleHOBbIX OTJIOKe-
Huii 1Byx nerep lanbuero BocTtoka.

MATEPUAJ 1 METO/IbI

Wccnenosanbl mednbie 3yonl C. rufocanus w3 OTI0KeHWIT ABYX Helep,
pactionioxkeHHbIX Ha CuxoTa-Asnne: nemmepa Terioxunckas (n = 2667 m1)
u nemepa Measesxuii Kbk (n = 2495 m1). B 060ux MeCTOHAXOKIEHUAX
KpacHO-cepast oJIEBKa OblIa JOMUHUPYIOIIAM BHIOM 0 CPAaBHEHUIO C IPY-
TUMU T10 BCEH TOJIIIE OTIOKEHUTA.

Ha ocHoBanuM HaHHBIX 10 U3YYEHHUIO OJOHTOJOTMYECKHX XapaKTepH-
CTUK JIaHHOE MCCJeoBaHue ObLIO MPOBEAEHO B ABYX HANPABJIEHUSX: BbI-
siBJIeHne 0cobeHHOoCcTel Ta(OHOMUYECKONW CTPYKTYPbI IEllep W aHaju3
BHYTPUBHUIOBOI N3MEHYNBOCTH KPACHO-CEPHIX MTOJIEBOK BO BPEMEHU U IIPO-
CTPaHCTBE.

171



Okonorusi: paKThl, TUIOTE3bI, MOJE/N

B pamkax TaOHOMHYECKOTO aHAIN3a JJIS OIEHKH CTEIeHU IepeoT-
JIOKEHHOCTH MaTepuasa OblIH BBIIEIEHBI 5 TPYII MPOKPANIEHHOCTH Tep-
BbIX HIDKHUX MOJISIPOB M IPOBENIEH aHAJIN3 COOTHOIIEHUST ATUX TPyTIL. /1751
OIEHKH BO3PACTHOI CTPYKTYPbI OBLI IPOBE/IEH aHAIN3 COOTHOIIEHUS OHTO-
reHeTuYecKux craanii mo meroay M.A. @omunbix (2011).

JUJIs1 OTeHKY BHYTPUBUI0BON M3MEHUYNBOCTHU GBI TIPOAHATU3UPOBAHBI
pasMepHble XapakTepuctuk ml: guuHa u mupuna. lug orenku Mmopdo-
JIOTUYECKON M3MEHUYMBOCTH MOJISPOB, HCIOJIB30BAICS PAHKUPOBAHHBIN
MopdoTunudeckuii moaxo, paspaboranusiii E.A. Mapkosoii (2013). Cra-
THCTHYIECKYT0 06pabOTKY MaHHBIX mpoBoann B mporpamve STATISTICA
8.0. Koapdunmenr xoppessiinn CrupMmMeHa HCIIOJIb30BAINA JIJIsT OLEHKH
B3aMMOCBSI3U TJIyOUHBI 3aJleraHisl W TPYIIIbI poKpatieHHocTH. CpaBHU-
TeJIbHBII aHAIN3 TPYIIIT TPOBOIIN C MCIIOJIb30BaHNeM KpuTepus Kpacke-
sa-Yommica (H) n mHOrodakTopHOTO AANICTIepCuOHHOTO aHanu3a (F).

PE3YJIbTATBI U OBCYK/IEHUE

B pesysibraTe anannsa COOTHOIIEHS TPYIIIT IPOKPaiieHHocT! m1 B OT-
JIOXKEHUSX Tielepbl TeTIOXUHCKAs Ha MPeIbIAYIEM JTalle MCCIeT0BAHI
OBbLIO BBISIBJIEHO, YTO BO BCEX CJIOSIX BCTPEUEHBI MOJISIPBI BCEX TPYIIIT MIPO-
KpaIleHHOCTH, OJHAKO OT BEPXHUX CJI0eB K OoJjiee TiayOOKUM HabJroaann
ymenblierue Koamdectsa 6ebix (RS = —0.90; p < 0.05) u yBesuuenue Ko-
audectBa TeMubIX (RS = 0.42; p = 0.02) m1 (YconbiieBa, Domunnix, 2019).
Pororast iesireIbHOCTD OOUTaTE el Melephl MOTJIa IPUBECTH K [IEPEMETITH-
BaHUIO KOCTHBIX OCTATKOB Ha pasHoil TryOuHe oriokeHwil. [Tpeanomoxu-
TEJHHO, «6eTbIey» MOJISIPBI OTHOCSITCST K TOJIOTIEHOBBIM OTJIOKEHUSIM, a TEM-
HBIE ¥ YepHBIE — K MO3[HEIIEHICTOIEHOBBIM, YTO COBIIAJIAET C JAHHBIMU I10
pesyJbTataM u3ydeHus hayHbl KPYIMHBIX MJIEKOTUTAIONIIM Tietepsl TeTio-
xuHckas (lacunun, 2013).

B nemepe Menseskuit Kibik n3yueHHblii MaTepras IPOUCXOIUI U3 Tie-
peMelraHHbIX U He repeMeniantbix croes (1o gantabiM Omelko et al., 2020).
CylilecTBEHHbBIX PA3JIMYHIl B pACIIPEeIEHII MOJISIPOB PA3HBIX TPYIIIL IIPO-
KPAIeHHOCTH U3 PA3HBIX TOPU30HTOB MePEMEIIeHHBIX U He MTepeMeIanHbIX
CJI0OEB He BBIABJIEHO. BbIsBIEeHO yMeHblIeHue Kosmdectsa Oenbix (RS =
—0.89; p < 0.05) u yBeanuenue kosmyectsa TeMubix (RS = 0.35; p < 0.05)
MOJISIPOB C TIyOUHOI OTJIOKEHUIA.

B pesysbprare ananmmsa COOTHONIEHWSI OHTOT€HETHYECKUX cTaamii ml
B OTJIOXKEHUSIX TIetepbl TeTioXmHCcKast GBITO BBISIBIECHO MX CXOIHOE pacipe-
JeJIeHre BO BCEX U3YUYEHHBIX Mypdhax — GOIBITHHCTBO PUXOAUTCS Ha 4-10
1 5-10 OHTOTeHeTHYecKyIo cTaanio u Ha 8-1o u 9-10 (H(4, N = 208) = 3.74;
p < 0.05) (Ycombuesa, @omunbix, 2019). AHaM3 COOTHOIIEHUST OHTOTE-
netrdyeckux rpyi m1 us nemepsr Measesxuit Kibik, mokasas, 4To Bo Bcex
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TOPU30HTAX 3HAUYMTEJNBHO Npeodiagaer 4-a BospactHas cramus (H (21,
N = 1506) = 23.95; p < 0.05). Mossipbl Ha BceX OCTaJbHBIX CTAAUSAX, XOTb
U B MEHBIIIEM KOJIITYECTBE, HO BCTPEUEHBI BO BCEX M3YYEHHBIX TOPU30HTAX.

[l iicesieioBaHusT BHYTPUBUAOBON MOP(OJIOrMYECKON N3MEHYNBOCTH
KPACHO-CEPBIX M0JIEBOK OBLIH MTPOAHATIU3MPOBAHBI PA3MEPHDIE XapaKTEePH-
CTUKU MOJISIPOB. B pesyibTare aHamm3a BBIABICHA BO3PACTHAS M3MCHUU-
BOCTD: JJIMHA W MHUPUHA M1 yBEIMYUBAIOTCSA C BO3PACTOM JKMBOTHOTO KaK
B nemepe Tertoxuuckas (F (6, N = 78) = 15.43-89.89; p < 0.01), taxk u B
memepe Measexuit Kk (F (6, N = 357) =74.16-391.86; p < 0.01).

[Tokazano, uto B TeTIOXMHCKOII TTetriepe MOJISTPBI N3 PAa3HBIX TOPU30HTOB
He UMeFOT pasanduii mo ganHe u mupnte Kopoaku (F (9, N = 69) = 0.45-
1.05; p = 0.4-0.9). B to Bpems kak B merepe Measexuit Kibik, pasmudust
pasMepHbIx xapakTepucTuk 6 sHaunMbl (F (13, N = 357) = 2.35-2.83;
p = 0.005-0.006). BoisBierbl pasindusi pa3MEPHbBIX XapaKTEPUCTUK MOJIsI-
poB 13 Tpex mepuoaos rojouera (AMS “C garuposanue nmo Omelko et al.,
2020) /lnmHa MOJSPOB Y MOJIOJBIX JKUBOTHBIX YMEHBIIAETCSI OT PAHHETO
rosioriera k cpeauemy (F = 7.26; p < 0.05) 1 He U3MeHsIETCST OT CPETHETO —
k no3zauemy (F =4 64; p > 0 05), ummpuna MOISIPOB HE3HAYMMO YMeHbIIIa-
eTcst oT pannero rosionena x cpexuemy (F = 0.6; p > 0.05) u 3naunmo — ot
cpemrero roJornena K mosaHemy (F = 4.96; p < 0.05).

[Ipu cpaBHEHNN ITAHHBIX IO PAa3MEPHBIM XapaKTePUCTHKAM U3 IBYX U3Y-
YaeMbIX IelIep 0Ka3anioch, 4To m1 u3 TeTioXuHCKOi meliepbl COMOCTaBUMbI
T0 JITMHE C MOJISIPAMHU U3 OTJIOKEHUI MTO3THETo ToIoTeHa mermepbl Mense-
kit Kaeik n menbire (Ha 9-11 cTaanum), 4eM B cpeTHEM U paHHEM TOJIoTICHE.
[Mupuna m1 C.rufocanus us nemmepsl TeTIOXUHCKast MEHbIIIE, YeM B IFOJIOLE-
HOBBIX OTJIOKeHUSIX reniepbl Measeskuit Kbk (puc. 1).
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Puc. 1. Cpednue snauenus u 0oeepumenvivlil UHMepea NoKasamenetl Onunvl u
wupunot m1 kpacro-cepwix noiesok us neuwepor Medsecuti Kok u newepor Temio-

xunckas 6 pasmuoie nepuodot zorouena (M=SD).
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B pamkax mccnenoBanus BHYTPUBUIOBON UBMEHYMBOCTH KPACHO-CEPBIX
HOJIEBOK OB MPOAHATM3UPOBAaHbI MOP(MOTUITHYECKAE XapaKTEPUCTUKH,
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B KOTOPBIX PACCMATPUBAIN KOJITYECTBO AEHTIHHOBBIX TPI3M 1 MX BXOJISIITIX
yrioB. IloBslenne panra ciokHocTH MopdoTuna Ha 1 mpomcxoauT mpu
(hopMUPOBAHNY JEHTHUHOBOI IIPU3MBI I COOTBETCTBYIOIIETO €11 BEIXOSIIIETO
yria. [l ananu3a BHyTPUBH/IOBOM U3BMEHUYNBOCTH KPACHO-CEPHIX MOJIEBOK
MCIOJIb30BaJIach ApoOHas IiKajia BbieaeHns MopdoTumnos ¢ marom 0.25.
[Tpu cpaBHeHUU MAHHBIX IO TOKA3aTeJSIM PAHTa CJAOXKHOCTU MOJISIPOB
U3 IByX U3y4YAeMbIX IIelllep BBISIBIEHO, YTO MOJISIPBI U3 Telepbl T eTioXH-
ckast MopdoTurIuecku GoJiee TPOCThIE, [0 CPABHEHHIO ¢ MOJISIPAME U3 TO-
JIOTIEHOBBIX OTJI0KeHUN memepbl Measesxknit Knpik (F (3.1151) = 3.175;
p <0.05) (puc. 2).
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Puc. 2. Cpednue snauenust u dosepumenvHvlil UHMePEal NOKA3aAmeneti CAIOHCHOCMU
m1 kpacno-cepoix nonesox us newepvl Meosexcuit Knoik u newepot Temioxuickas 6
pasnvie nepuodvt 2oaouena (M £ SD).

SAKIIOYEHUNE

BoisiBsieHO, uTO TIEepBbIe HIGKHIE MOJISIPBI C. rufocanis w3 pasHbIX TPYTII
IIPOKPAIIIEHHOCTH BCTPEYAIOTCSI BO BCEX OTJIOKEHUSIX KaK B meriepe TeTio-
XMHCKasg, Tak U B nemepe Measexuii Kbk, IT0 MOKET OOBACHATHCS
[POIECCAaMU MEPEOTIORKEHUST W HapylleHus: caoe (Haburomaan B 0benx
nemiepax), a TakKe JesTeJIbHOCThI0 obuTaresieil nemiepsl (B memepe TeTio-
XUHCKasT). V3aMeHeHue J10J1 MOJISIPOB M3 PA3HbIX IPYIIIT ITPOKPAIIEHHOCTH
OT BEPXHUX K HarboJiee TyOOKUM CIOSIM IIPOMCXOAUT 3a CIET YMEHbIIEHUST
KosmuecTBa OeJIbIX U yBeJIMYeHUs] KOJTYecTBa TEMHbBIX m 1.

174



A.O. Yeonvyesa

[Mokasawo, uyto oHTOreHeTndeckue cragnu m1 C. rufocanus pacmpesese-
HBI [10-Pa3HOMY B U3yYEHHBIX MecToHaxox/ieHusX. B nemepe TeTioxunckas
GOJIBIIMHCTBO MOJIIPOB BCTPeUYeHO Ha 4-1i, 5-i 1 Ha 8-, 9-if oHTOreHeTHYe-
ckux cranusx. B memepe Mensexnii Kbk mpeo6ianaior MOISphl Ha 4-ii
CTa/IMH, B TO BPeMS KaK OCTaJIbHbIE BCTPEUEHBI B MEHbBIIIEM KOJIMYECTBE. ITO
MOKET OBITH CBSI3aHO € PA3HBIM ITpUIMHAMU (HOPMUPOBAHUS Ta(hOIEHO30B
B 9TUX MECTOHAXOXK/ICHUSIX.

BroisiBsiena TeHAEHIMSA K YBEJWYEHUIO JIMHEHHBIX PAa3MEPOB W PaHTa
cnosxroctu m1 C. rufocanus ¢ yesnderreM riryOUHBI OTJIOKEHUI B TIETIe-
pe Measesknii Kbk, Mossipel 13 OTJI0KeHUT 1merniepbl TeTIoXmHCKas co-
MOCTAaBUMBI ¢ M1 U3 IMO3/IHETOJIOTIEHOBBIX OTIOKEHIH TIerepbl MeaBeskimit
Kbl 110 i/IMHe, HO MEHBIIe M0 MIMPUHE U XapaKTepuayTcs: GoJiee mpo-
creiMu MopdoTunamu. TToydeHHbie pe3yabTaThl MOTYT OODBACHITLCS KakK
Pas3HbIMM YCJIOBUAMU HA IPOTSKEHUH TOJIOIEHA, TaK U CBUETEIbCTBOBATD
B HOJJIEPKKY JAHHBIX O HAJTMYWU CJIOKHOW BHYTPHUBUIIOBOW CTPYKTYPBI
KpacHo-cepoii mosésku Ha fore [lanbaero BocTtoxa.
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Pachycrocuta brevirostris (Carnivora, Hyaenidae)
u3 panHero 1mieiicronena Kpeima (memepa TaBpuaa)

I.P. Xautemupos!, /I.0. l'umpanos?, A.B. Jlaspos?

! Ypanbckuii hegepanbibiii yuusepcuter uM. iepsoro IIpesuzgenta Poc-
cuu B.H. Enpiinna, Exkarepunoypr

2 MlacrutyT akooruu pacrernii u ;kuBotHbiXx ¥ pO PAH, ExatepunOypr

3 [TameonTomornaeckuit nuctuTyT UM. A.A. Bopucsika PAH, Mocksa

Knrouesvie crosa: Pachycrocuta brevirostris, Kpown, pannuil nieicmouen

TuranTckast KopotkoMopasi tuena Pachycrocuta brevirostris (Gervais,
1850) Gbla BaskHOU YacThio (hayH paHHETO M CPeHero Teiictorerna Es-
pasuu. Eé nogassienne B EBporie B Hayase paHHero mJelicToIieHa, Ha3bIBa-
emoe B maseodaynucruke «Pachycrocuta events, SBisieTcst HHATKATOPOM
nepecTpoiiku (payH KpymHbIX MJekomuTaiomux Ttoro Bpemenu (Croitor,
Popescu, 2011).

P. brevirostris 110 pa3mepy Tejia PEBOCXO/IIIA BCEX COBPEMEHHBIX U HC-
KOTIaeMbIX r'ieH. BoJibIoil pa3Mep B COUETAHUN C MACCUBHBIMY M KPETTKUMU
3ybaMu Jlesiasiv UX XUIHUKAMH, 100bIYa KOTOPBIX BKJIIOUAIA KaK MEJIKUX,
TaK ¥ KPYMHBIX KONBITHBIX. TaKuM 00pa3oM, OHU 3aHUMAJIA 0COOYI0 HUIILY
B coobmecrBax xuniarkos (Turner, Anton, 1996). VIx KpynHbiil pasmep,
Cpel KOHCYMEHTOB BTOPOTO MOPSIKA, ONPEAEIIST UX JUUPYIONYIO POJTh
B IIMIIEBBIX UPAMUIAX, 10400H0 coBpemennoil Crocuta crocuta (Erxleben,
1777) B 6uonenozax AQpuxu.

ITeap paborsl: u3yunTh ocobeHHocTH Owomoruu  Pachycrocuta
brevirostris Ha npuMepe KOCTHBIX OCTATKOB HTOTO BUJA W3 IEIIEPbI
Taspuna.

JUIst TOCTVKEH ST 9TOM T[eJTH OBITN TOCTABIEHBI CIICYIOTINE 3a1aUH:

1. Ha ocroBe 01y6JIMKOBAHHBIX JIAHHBIX MTOJYYUTH TIPECTABIEHIE O Te0-
rpadudeckoM pactipoctpanenun P. brevirostris;

2. [latb MOpP(}OJIOrnYecKyio XapaKTePUCTUKY KOCTHBIM HAXOIKAM THEHbBI
u3 nerniepbl TaBpuaa;

3. Ha ocnoBe MopdhoMeTpruUecKNX JAHHBIX PACCUNUTATh MACCy U BBICOTY

TeJa TUEHDI;

4. Tlpoectu cpaBHeHMEe MOPMOIOrHUeCKUX 0cOOeHHOCTEN P. brevirostris
u3 nertepsl TaBpuma ¢ P. brevirostris n3 Ipyrux MeCTOHAXOKICHUIA.
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MATEPUAJIBI U METO/1bI

Jannbie o pacrpocrpanenuu P. brevirostris B3sTbl W3 JIATEPATYP-
Hbix wucrounukoB (bapeimmaukos, Bepemarnn, 1996; Koskamkymosa,
1981; Cotaukosa, 1989; Kurten, 1972; Liu et al., 2021; Marciszak et al.,
2021; Werdelin, 1999). B namiem uccienoBainy ObLIM M3y4YeHbI OCTATKI
P. brevirostris us niemepst Taspuna (Kpbsim). Beero usyueno 33 3yba u ogHa
GepeHHast KOCTDh. Bce KOCTHBIE OCTATKY HAWJIEHBI B OJHOM KOCTEHOCHOM
cioe, Bogpacrom 1.8—1.5 mum. ser (mo3puuii Bunadpank, MNQ 18-19)
(JTonatu u 1p., 2019; Buciaobokosa u zp., 2020). KocTHblil MaTepua xpa-
Hutcs B MHCTUTYTE 9KOTOTUM pacTeHuil u KuBoTHBIX YpO PAH (ko
Ne 727) n B Ilaneourosnornyeckom uncruryre um. A. A. Bopucsaxa PAH
(xosur. Ne 5644). Jlsist usMepeHust pa3MepoB MCITOJIb30BAIN 9JIEKTPOHHBIH
mTanreHIupKyab ¢ 1menoi gesenus 0.01 mwm. [Ipm xapakrepucruxe pas-
MepoB 3y0OB KCIHOJIb30BAJIU METOJ IIOCTPOEHUS ABYMEPHBIX IPa(UKOB.
[l cpaBHUTEIBHOIO aHaJIM3a MCIOJIb30BAIN JaHHbIE O pasMepax 3yOoB
U3 CJAeLyIONMX MecToHaxoxaeHuit: Venta Micena B Mcnanuu, Sainzelles
Bo panimu, Untermassfeld B Tepmanuu, Gombaszog B CioBaxuu,
Manastirec B Maxegonuu (Turner, Anton, 1996), Stranska skala 8 Yexumu
(Kurten, 1972), Longdan, Longgu, Gigantophitecus cave u Zhoukoudian
B Kurae (Liu et al., 2021).

Jl1s1 BBIUMCIICHUST MAcchl U BBICOTBI TeJia MCHOJb30BAIN CIEAYIONIIE
dopmysr: log, (macca tema) = 2.72log, (nmmma m1) — 2.03; log, (Macca
tema) = 2.92log, (nmina Genpennoit koctn) — 5.27; log, (Macca Tema) =
2.86log, ,(nmma Genpennoit koctn) — 5.15 (Palmqvist et al., 2011); Bricora
tesa = 3.14x(amHa 6expennoii koctn) — 12.96 (Harcourt, 1974).

PE3VYJIBTATBI 1 OBCYKAEHUNE

Ha ocHoBe JmmrepaTypHBIX JaHHBIX YCTAHOBJEHO, 4TO P. brevirostris
oburana B EBpasun or Ilupeneiickoro mn-osa 1o o. SIBa. Camble ceBepHble
Haxoaku — B BexukoOpuranun u 3abaiikaabe. BoJIbIIMHCTBO MECTOHAXOMK-
nenuit P. brevirostris naxopurcs 8 Espore u Kurae. B Espoire Haxouku co-
cpenotouensl Ha fore KoutnHeHTa (Vcmanus, Opanrus, Vtamus, pemnmst).
Bosblirast vacTh U3 HUX JAaTUPOBAHA PAHHUM TLIeiicTOleHOM. P. brevirostris
Takke 0OMTaIa U B PaHHEM ILIeiicTolieHe AQpUKN.

Mopdomnoruueckue nanubie. P3 ruenbt us TaBpujibl uMeeT GOJIbIIIE Pas-
MePbI OTHOCUTETBHO P. brevirostris n3 Apyrux MeCTOHAXOXKIECHII PaHHETO
u cpeiHero 1elicrorena Espasun, B Toxke Bpems P4 nMeeT 0THOCUTENILHO
Meskre pazmepsl (pucyHok). B mopdosiorun P4 MoKHO BBIIETUTH MEHB-
HIMH pa3Mep MapacTUiIs 1o CPAaBHEHUIO € MAPAKOHOM, YTO CYUTAETCS apXa-
nunbiv npusHakoM (Liu et al., 2021). HuskHue npemMosiaper p3 1 p4 Takke
HUMEIOT pasMepbl TUIIMYHBIE it P. brevirostris, KpoMe OHOTO 9K3eMILIsIpa
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P3, KOTOPBIN IO pa3MepaM IPeBbINIAeT Bce ocTanbHble (prucyHoK). Ha p2
U p3, OTCYTCTBYIOT IepeHie 106aBouHble GYTOPKH, UTO SIBJISIETCS TIPOIPec-
cuBHbIM npusHakoM (Sotnikova et al., 2002). HuskHuii XumHndeckuii 3y6
m1 u3 nemepbl TaBpuga MMeeT OTHOCUTEIBHO HeGoJIblIe pasMepbl. [Ipu
aToM 1o jiyiuHe m1 rpesbitiaer p4 (puc.), YTO CYNTAETCS APXAaUIHBIM TTPU-
sHakoM (Sotnikova et al., 2002). Ha rasonuzse ogHoro us mi npucyrcrByer
2 Gyrpa, OfMH M3 KOTOPHIX MOKET SIBJIATHCS METaKOHUAOM, UYTO COOTBET-
crByer npumMuTuBHOMY coctosHuto (Liu et al., 2021). Touro uaeHTHGUIH-
posatb Oyrphl B 3aHell yacTu npoTokoHuga m1 y P. brevirostris 10cTaTOuHO
3aTPYAHKUTENbHO, 3TO TPEOYET AONOJHUTEIbHBIE KCCIEA0BAHMIL, B TOM YKC-
Jie MOJIOYHBIX 3y0OOB.
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@ -Taepupa
Pucynox. Ipaguru sasucumocmu onunvt om wupunot P3, P4, p3 um1 P. brevirostris
us newepot Taspuovl u Opyzux mecmonaxoxcdenuil Eepasuu.

CpenHsas BeIUKMCIeHHass Macca Tena P. brevirostris us Taspusl cocra-
Busta 80 Kr. ITo 4yTh MeHblle, ueM Macca P. brevirostris us Untermassfeld
(T'epmanus), BerarcjieHHas TeM Ke MeToIoM, ona coctanusier 88 kr (Turner,
Anton 1996). Onpezenennas HaMmu BbicoTa Tesia u3 TaBpubl coctasuia 90
cM. Pekoncrpyuposannas Bbicota tesa P. brevirostrs us Zhoukoudian (Ku-
Tail) cocrasisiaa 86—97 cm (Liu et al., 2021).
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Haxonku P. brevirostris cocpenorodenivl B EBporie n Kurae. Ha teppuro-
pun Mexxy HuMu Haxozku penku. [lemepa TaBpuna siBigerca camoii Boc-
TOYHOI TOUKOI HaX0/10K 3TOr0 BU/a B EBporie. Borumnciennble Macca u poct
Tesla KPhIMCKOI P. brevirostris CX0Ku ¢ MOKa3aTesIMU APYTUX €BPa3UIICKIX
P. brevirostris.

Uccnenosanne mopdosoruu P. brevirostris uz KpsiMa BasKHO 15T TIOHU-
MaHug MOP(OJOTUIECKON M3MEHYMBOCTU BU/IA HA BCEM TIPOTSIKEHUM €r0O
OTPOMHOTO apeasa. bBosbimme pasmeps! IPEMOJIIPOB YKA3BIBAIOT HA IIPO-
I'PECCUBHBIN XapaKkTep WX U3MEHEHWH Y KPBIMCKUX THeH. [Ipu aTom Mmopdo-
gorust m1 ocraercs apxanmunoil. CoyeTaHne apXandHbIX U TIPOTPECCUBHBIX
ABOJIIOIIMOHHBIX NTPU3HAKOB y P. brevirostris u3 mnemniepsl TaBpuma MoxKeT
YKa3blBaTh Ha €€ IIPOMEXKYTOYHOE IIOJIOKEHUE MEXK/ly paHHeH U 1o31Hel
(hopmaMu KOPOTKOMOP/ION THEHBI.
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OlieHKa BIMSHUS T'YMUHOBbIX IIPENapaToB Ha MPOIECCHI
MHKPOOHOJIOTHYECKOI peMeIuaiuu
He(pTe3arpsA3HEHHBIX BOIHBIX CPEJl

A.C. Yepaaxkona, C.B. I'aibuenko, H.B. Capaiikuna

Psasanckuii rocymapcrBennbiil yausepceureT numenn C.A. Ecenuna, 1. Psasanb

Knrouesvie crosa: buopemeduanus, sazpsismenue 600ol Hedmenpooykmamid,
2YMUNOBBIE NPenapamol

CoBpEMEHHBIN 3Tl Pa3BUTHS OOIIECTBA OXaPAKTEPU30BAH MOCTOSTHHO
pactymumu 06bEMaMU MPOU3BOCTBA U UCIIOIBb30BAHMS HE(DTENPOILYKTOB
B PA3JIMYHBIX OTPACIAX XO3SUCTBEHHOI /IS TEIbHOCTH YesioBeka. Jlantbie
IPOIIECCHI MIPUBOAAT K 3arpsi3HEHUI0 HedTSHBIMU YIJIEBOAOPOIAME BCEX
KOMIIOHEHTOB OKPY’KAIOII[eil CPe/ibl, B TOM YUCJIE U IIPUPOIHBIX BO/L.

[lns BoccTraHoByIeHNS HedTe3arps3HEHHBIX BOJI B HACTOLIIEE BpPEMS
MPUMEHSTIOT Pas3JHyHbIe CIIOCOOBL MeXaHUYECKHe, (PUBUKO-XMMUYECKIE,
XUMHUYecKue U Jp. Bce OHM MMEOT Kak MPEerMYIIeCTBa, TaK U HEIOCTATKH,
CBsI3aHHBIE, B OCHOBHOM, C X BBICOKOM CTOMMOCTBIO M PUCKAMU BTOPUYHO-
O 3aTPsI3HEHMS] KOMITOHEHTOB OKPYSKAIOIIEl CPEe/Ibl.

Cpean TIepevyrciIeHHbIX croco60B BOCCTAHOBIEHNs HedTe3arpsa3HéH-
HBIX cpejl Hanbosee mpUeMIeMbIMHE, 3(h(HEKTUBHBIME, SKOJOTHIECKH He30-
MACHBIMU W 9KOHOMUYECKHU BBITOHBIMU ABJISIIOTCST GUOJIOTIHYECKIE METO/IBI,
a UMEHHO WCIOJIb30BaHue GUOIECTPYKTOPOB — MUKPOOHONOIHYECKUX pe-
MeUaTOPOB, 1/ KOTOPBIX HedTEYTIeBOAOPOIbI CAYIKAT IIUTATENBHON Cpe-
noit (Brown et al., 2017). Ho 3ayacTyio akTHBHOCTb BHOCUMBIX MHKPOOPTa-
HU3MOB OTPAHUYMBAIOT TaKUe (PaKTOPbI, KAK BICOKIE YPOBHU 3arPsI3HEHNUS,
HU3KOe CojlepsKaHue 3JIeMEeHTOB MUTaHus 1 T.JI. B 3Toil cBsA3M Bo3HMKaeT
HEOOXOUMOCTD HAYYHOTO MOUCKA CHOCOOOB CTUMYJISIIIUU JIESITETbHOCTH
HeTeOKUCIdIoneil MUKpo(Iopsl 1pu  OropeMeauanuy  3arpsa3HéHHbIX
Boz. [To HatreMy MHEHUIO, B IAaHHOM acTIeKTe BeCbMa TePCTIEKTUBHBI TyMU-
HOBBIE BelllecTBA W IMperapaThl Ha UX OCHOBe. Bo-TiepBhIX, TyMUHOBbIC Be-
1ecTBa 00JI1aIAI0T BHIPAKEHHBIMI TIOBEPXHOCTHO-aKTHBHBIMI CBOHCTBAMH,
BO-BTOPBIX, OHU MOTYT BBICTYIIATh NCTOYHUKOM 3JIEMEHTOB MUHEPATBHOTO
MUTAHNS MUKPOOPTAHU3MOB U, B-TPEThUX, — TIOJIOKUTEIBHO BIUSIOT HA BCE
CBOIICTBA OUHMIIAEMBIX CPE/I, CO3/[aBast «OJIarompUsITHbIE» YCIOBUS JIJIsI pa-
6oter Mukpoopranusmos (Lipczynska-Kochany, 2018).
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B aT0ll cBA3M, medbl0 HAIIUX WUCCICOBAHUI SABJISIACh KCIEPUMEH-

TaJIbHAsI OlleHKa BJIMAHUA T'YMHHOBBIX IIpenapaToB Ha IPOIeCChl MUKPO-

GUOTIOTMYECKOT PEMEIMAIINK BOAHBIX CPEJl, 3aTPS3HEHHBIX Pa3INYHBIMU
HedTEPOLYKTaMU.

MATEPUAJ 1 METO/IbI

OO6BHEKTOM HCCIIEOBAHUS CJYKIIU TPOMBINLICHHBIE TYMUHOBbIE TIpe-
HapaThl, MOJYIEHHbIE U3 PA3TIMIHOTO CBIPbS U IO PA3JIUIHBIM TEXHOJIOTHSIM.
A umenHo mperapar «9KOPOCT», MOJYIEHHBIN METOIOM THIPOIUHAMUIE-
cKoit KaBuTanuu u3 Topda, u npenapatst « buorymyc» u «ymu», mosyden-
HbIE METO/IOM IIEJIOYHOM 9KCTPAKITUH U3 KOMIIOCTA ¥ YTJISI COOTBETCTBEHHO.
[TpeameToM ucCIe0BaHUS BBICTYTIAI HarnboJjiee pacipocTpaHeHHbIE He-
(TenpoAyKThI-3arPASHUTENN BOAHOM cpeibl — Oensun A-95, nusenbHoe
TOILJIMBO ¥ Ma3yT.

VcenenoBanust GbLIN TIPOBEIEHBI B YCIOBUAX JaOOPATOPHBIX SKCIIEPH-
MEHTOB, CYTh KOTOPBIX 3aKJIOYaTach B MCKYCCTBEHHOM MOJEJIMPOBAHUU
POIECCOB OMOPEMEUAIIMN BOAHBIX CPE/I, 3arPsSI3HEHHBIX PA3JIMIHBIMU He-
(TernpoyKTaMu, TIPH COBMECTHOM HCHOJIb30BAHUN MUKPOOHOLECTPYKTO-
POB ¥ TyMHUHOBBIX TIPEIIAPATOB.

B kauectBe ncrounuka Hedreokucagoneit MUKpohIOpbl TPUMEHSIIH
MUKpOOHOIECTPYKTOP «JlecTpoitny. KOHTposieM CIIyKuu 3arpsisHEHHBIE
HedTenpoaykTaMu U o6paboTaHHBIe MUKpoOUONpenaparoM o0Opasisl 6e3
BHECEHUST TYMUHOBBIX TIPEIapaToB. KpurepusiMu omeHKy BBICTYIIAIN: CTe-
MeHb Pa3pyIIeHus IIEHKN HeTEPOAYKTOB Ha BOAHOMN TOBEPXHOCTH; U3-
MeHeHHe KOHI[eHTpanuy HedTelpoayKToB B Bojie. [loBTopHOCTH BapnaHTOB
B 9KCIIEPUMEHTE — YeThIPEXKPATHASI.

Ha mepBom stame wmccriemoBanuii Gblsla MPOBEAEHA OICHKA CTENEHU
JIMCIIEPIUPOBAHUS TIEHKU HEPTENPOAYKTOB HA BOIHOW [TOBEPXHOCTH TIPU
COBMECTHOM WCIOJIb30BAHUU TYMHHOBBIX U MUKPOOHOTIpenapaTos. B oc-
HOBY OblLIa MOJIOKeHa METOAMKa, pazpaborannas B HUW Buonorun npu
WpkyTrckom rocynapctBeHHoM yHUBepcurete mpodeccopom /[.1. Ctomom
¢ coasropamu (2005) u moaudunrposantas Hamu. Tak, g 06paboOTKM 10-
JIYYeHHBIX JAHHBIX, PACYETA [JIMHBI TOBEPXHOCTU Kallesib He(DTEMPOLYKTOB
HCTIOJIb30BAIAN HAMCAHHYIO HAMHU KOMITHIOTEPHAS TPOTPaMMa, KOTOPast
[O3BOJISIET MPOBECTH OUHAPHU3AINI0 HU(MPOBBIX H300PAKEHUN IUHAMIE-
KU TIPOIECCOB OUOMECTPYKIINU TIJIEHKH HeDTEPOAYKTOB B SKCIIEPUMEHTE
U TTPOM3BECTH aBTOMATH3NPOBAHHBII PACUET IJINHBI YAEIBHON MTOBEPXHO-
CTH Karesib HeTEeNPOAYKTOB MPH Pa3pyIIeHUH UX IJIEHKU Ha OT/eJbHbIE
DJIEMEHTBI.

Ha crnenyiomiem arare ucciefoBaHUIl MTPOBEIEHBI HKCIIEPUMEHTHI 110
OlLleHKe M3MEHEeHMsI KOHIEHTPAIUU HePTelPOAyKTOB B 3arpsi3HEHHBIX BO-
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MaxX MPU COBMECTHOM HCIOJIb30BAHUN MUKPOOHOAECTPYKTOPOB M TYMUHO-
BBIX TIPEIapaToB. 3arps3HeHIe BOIHO CPeIbl MOIETUPOBAJIH ITyTeM BHeCe-
Hus HedTenpoLyKToB B Bojy B kKoamdectse 10 v/ 1 20 v/ B mosyuennbie
TakuM 06Pa3oOM BapUAHTHI BHOCUJIM GUOIIPEnapar U ryMUHOBBIE Mperapa-
ThI. KoHTpOosieM ciryskuin o6pasiibl 6e3 BHECEHUsI TYMUHOBBIX IIPENapaToB.
Cpok aKkcrosunuu 06pasios coctaBua 4 mecsia. Onpesenenne KOHIEH-
Tpaiuu HedTEMPOAYKTOB B 3arpsI3HEHHBIX BOJAX OCYIIECTBIISIN METOIOM
UHGPPAKPACHOH CIIEKTPOGMOTOMETPUN B AKKPEIUTOBAHHON MCIBITATEIBHOMN
snabopaTopuu.

PE3YJIbTATBI M1 OBCYK/IEHUE

[Tosrydennbie B X0/ 9KCIIEPUMEHTA Pe3YJIbTaThl BAPHUPOBATN B 3aBU-
CHMOCTH OT THIIa BHOCHMMOTO HedTenpoaykra. Hanbosee BEIpaKeHHO CBOU
MIOBEPXHOCTHO-AKTUBHbIE CBOWCTBA TYMUHOBBIE ITPENIAPATHl MPOSIBUIU 110
OTHOIIECHUIO K GEH3MHY.

Y cTaHOBIIEHO, YTO TIPUMEHEHUE TYMIHOBBIX TIPENapaToB HHTEHCUDUITH-
PYET IPOIECCHI AUCTIEPIUPOBAH S IIJIEHKK OEH3UHA U TIO3BOJISAET BSHAYUTELHO
YBEJIMYUTD OOIILYIO JJIMHY TPAHUIL Kallesib He(hTEePOIYKTa, U, COOTBETCTBEH-
HO, TOBBICUTD €70 JIOCTYITHOCTB JIJist Guopemernatopos. [ pudem HanboJiee Bbi-
paskeHHbIH ahDeKT OKazbIBaeT mpenapaT «IKOPOCTs, MOJYIeHHBI 13 Topda.

Ha BapmaHTax ompITa ¢ MOJIETTHHBIM 3arps3HeHUEM BOIHOW CPeIbl -
3€JIbHBIM TOIIJTUBOM aKTUBHOTO MPOTEKAHUS MPOIECCOB AMCIIEPTUPOBAHUS
IJIeHKH HedTempoaykTa He oTMedeHo. Ho Ha BapmaHTax ¢ MCIIOJIb30BaHM-
eM IYMHHOBBIX TIPENapaToB BU3YaJbHO HAOIIOMAIN aKTUBHBIA POCT KOJIO-
HUI HeTEOKNCIIAIONe MIKPOMJIOPHI, BBULY Y€r0o K KOHITY 9KCIIepUMEHTa
TUIEHKA JIN3€TbHOTO TOTIBA ObLIA TIOYTH MOJTHOCTIO YTUIN3UPOBAHA.

Ha cremyioniem aTare nccieoBanuil OleHBAIN BAUSHUE TYMUHOBBIX
[peraparoB Ha POTecchl OuoaecTpyKIun Hedrenpoaykros. [Tomyuentbie
PEe3YJIbTAThI TIO3BOJIMIIN YCTAHOBUTD, YTO WHTEHCUBHOCTD ITPOIECCOB OHO-
NEeCTPYKIIUY PA3JINYHBIX He(DTENPOMLYKTOB B BOLHON Cpejie IIPU COBMECTHOM
BHECEHWMU I'YMUHOBBIX 1 MUKPOOUOJIOTMIECKUX [IPEITAPATOB 3aBUCHUT KaK OT
CBONCTB HEMOCPEACTBEHHO CaMUX He(TEmPOAyKTOB, TaK U OT XapaKTepu-
CTUK BHOCUMBIX TYMUHOBBIX ITPETapaToB (pucC. ).

BorsiBsieHo, yTO Ha BCeX BapHaHTax JKCIEPUMEHTA C JAM3ETHHBIM TO-
MTHBOM TIPOTIECC OMOpEMENMAINN TIPOTEKANT JTOCTATOYHO aKTHBHO. Tak,
K KOHITY 9KCTIEPUMEHTA Ha KOHTPOJBHBIX 00pasiax ObiIo YTHIH3HPOBAHO
6osee 70% szarpssuuress. [Ipun 9TOM 0TMEYEHO HEKOTOPOE CTUMYJTHPOBA-
HUE [IesITeIbHOCTH PEMENATOPOB TIPU BHECEHUU T'YMHHOBBIX ITPENapaToB.
MakcumanbHbIN TOJOKUTENbHBIN 3deKT okazbiBasi mpernapat «['ymus,
HCIIOJIb30BAaHKME KOTOPOTO CIIOCOOCTBOBAJIO YBEJINYEHUIO CTENeHn Groje-
CTPYKIIMU JN3EILHOTO TOTLIMBA B BOAHOI cpejie Hosiee uem Ha 10%.
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100

920

KA10 3A10 rai KA20 3420 razo Km10 am10 rm1o Km20 aM20 rM20
BapuaHT akcnepumeHTa

CTeneHb fecTpyKuuu HedTenpoayKTa, %
N W B o o N
o o o o o o

-
o

Puc. Cpedusisi cmenens 6uodecmpyruuu nepmenpooykmos 8 IKCnepumMenme.
K/[10 — ducmunnuposannas 6oda + dusenvioe monaueo 10 2/a + <lecmpoiins
(koumponv), K/[20 — ducmunnuposannas 6oda + duseavioe monauco 20 2/n +

«/lecmpoiiny (konmponv), /110 — ducmurnuposannas 6oda + dusenvioe moniuo
10 2/n + </lecmpoiins> + 0.01% p-p «Ikopocms, /120 —ducmurnuposannas 6oda +
dusenvroe monauso 20 ¢2/n + <«/lecmpoiins + 0.01% p-p «Ixopocms, I7[10 — du-
cmunnuposanias 6ooa + duseavioe monauo 10 z2/n + </lecmpoiins + 0.01% p-p
«Lymus, I7120 — ducmunnuposannas soda + dusenvruoe monauso 20 2/a + </le-
cmpoiiny + 0.01% p-p «Lymus, KM10 — ducmuniuposannas éoda + mazym 10 2/n
+ «/lecmpotins (koumponv), KM20 — ducmuniuposannas soda + masym 20 2/

+ «/lecmpotins (koumponv), IM10 — ducmunnuposannas 6oda + masym 10 z/n +
«/lecmpoiiny + 0.01% p-p «Ixopocms, IM20 — ducmuniuposannas 6oda + mazym
20 2/n + </lecmpoiins + 0.01% p-p <Ixopocms, TM10 — ducmuanuposarnas 6oda
+ mazym 10 ¢/n + «/lecmpoiins + 0.01% p-p «Tymus, IM20 — ducmunnuposannas
600da + masym 20 ¢/n + «/lecmpoiins + 0.01% p-p <[ymu».

ITpu 3arpsi3HeHUN BOJ Ma3yTOM IPOIECCH €T0 GMOpeMeTnaIii, Ha-
TIPOTHUB, TIPOTEKAIN KpaiiHe MeJIEHHO U CTeTleHbh OUOIeCTPYKIINT HedTe-
MPOAYKTa HAa KOHTPOJIbHBIX BAPHAHTAX IKCIIEPUMEHTA He TPeBbIaia 25%.
Ho BHeceHMe ryMUHOBBIX MPENapaToB CIOCOOCTBOBANO 3HAUUTEIbHOMY
YBEJINYEHUIO aKTUBHOCTH PEMEAMATOPOB U HOBBINIEHUIO 3(D(hEKTUBHOCTH
Guoytnnusanuu 3arpsasuntens 6omnee yem Ha 50%. Hanbosee BbipaskeH-
HBIM pe3yJIbTaT OTMEYEH IIPU BHECEHUU Tpernapata «I'yMu», mosyuyeHHoro
U3 yriis.

SAKJIIOYEHUE
B xome mpoBefieHHBIX MCCIEIOBAHUN BBISABICHO MPOSBJIECHUE TYMUHO-
BBIMH TIperapaTaMU TMOBEPXHOCTHO-aKTUBHBIX CBOMCTB IO OTHOIIEHUIO
K HEKOTOPBIM HE(PTEIPOAYKTaM, UTO CITIOCOOCTBYET UX WHTEHCUBHOMY JIUC-
MEePTUPOBAHIIO B BOJHOW Ccpejie B mpoliecce GruopeMeTnalinm.,
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B orHomenny ctuMyasiinu GHOAeCTPYKIIUN HE(DTEMPOAYKTOB JTIETKUX
u cpeauux ¢ppakuuii (6eH3MH U AU3eIbHOE TOIUINBO) B BOAHOIL cpese Goiiee
2 GeKTUBHBI TYMUHOBBIE TIPETIApaThl, OJay4YeHHbIe U3 Topda. Ha mporiec-
chbl GUOYTHIIM3AIUY HeDTENPOAYKTOB TAKENbIX (hpakiuii (MasyT) B BOJIE
MaKCUMAaJIbHBIN TIOJIOKUTENbHBINA 9(P(hEKT OKA3BIBAIOT IIPENaparhl, Bbie-
JICHHBIE U3 YTJIS.

[TosydyenHbie pe3yabTaThl YKa3bIBAIOT HA BO3MOKHOCTH COBMECTHOTO
WCIIOJIb30BaHMs HeTeOKUCIAIoNel MUKPO(hIOphl U TYMUHOBBIX Iperia-
PaToB B IEJISIX OHOPEMENAIINY BOJHBIX CPEJl, 3arPSA3HEHHDBIX PA3INIHBIMU
HedTEnpoayKTaMu.
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IIpo61eMbI MOJIEKY ISIPHO-TEHETHYE CKOi
uaentudpukanuu BugoB Phlojodicarpus (Apiaceae)

A.I. Yukyposa', O.E. Baayiickux?, /I.M. Illaapun?

! ChIKTBIBKAPCKUIT TOCYIAPCTBEHHBIN yHuBepcuTeT M. [Iutnpuma
Copoknna, CbIKTBIBKAP
2 MucruryT 6uonorun MUIL Komu HITL YpO PAH, CoikrbiBKap

Knrouesvie cnosa: Phlojodicarpus, IHK-wmpuxxoduposanue, ITS, trnH-psbA

B poue Phlojodicarpus svinenstor tpu Buga — P. villosus (Turcz. exFisch.
& C.A. Mey.) Ledeb., P. sibiricus (Fisch. ex Spreng.) Koso-Pol. u P. komarovii
Gorovoj, mpouspacraoliie MperuMyInecTBeHHo B Poccun u nmerotie 06-
mue obsactu pacupocrpanenus (ITumenos, Ocrpoymosa, 2012). Ilepe-
yrcjennbie Buabl Phlojodicarpus cioxubl B onpenenenvn. Tak, y P. villosus
OTJINYUTEIbHBIM BUIOBBIM MPU3HAKOM SIBJISIETCS OTYIIEHUE HAa 30HTHUKAX,
30HTUYKAX ¥ JIHCTOYKAX 00epToK, a y P. komarovii muctouku 06epTouex
TaK JK€ MOKPBITHI BOJOCKAMMU, HO PEIKUMHU U MITKUME, HEKOTOpbIie KJIo-
yeBble MOP(hOJIOTUYECKHE MTPU3HAKU (HAPUMED, OIYIIEHIE) MOTYT OBITh
OUYeHb U3MEHUYMBBIMU ¥ He TO3BOJISIIOT YBEPEHHO PasrPaHUUMBATh BUJIbI
Phlojodicarpus, ocobeHHO B MeCTax TIEPEKPHIBAHUS X apeaioB.

Buust Phlojodicarpus nipakTiyecKd He M3YUYEHBI C TOYKU 3PEHUST MO-
JeKkyIspHOi cucteMatuku. COTTACHO MOJIEKYJISIPHBIM KJIACCH(DUKAIISM
no ITS1/1TS2 pon Phlojodicarpus (npeacraBieHHbIl B paboTax BUIOM
P. popovii Sipliv. — cunonum P. sibiricus var. baicalensis Serg.) 6ausox
K takcoHaM Ferulopsis, Seseli, Libanotis tpu6sl Selineae (Downie et al., 2010;
Banasiak et al., 2013). CBezenust 0 HyKJIEOTHIHBIX IIOCJ€A0BATEIBHOCTIX
IV APYTHUX mpejcraButenieil popa Phlojodicarpus n 1o npyrum Mapkepam
B reHeTHYeCKUX Ga3ax JAHHBIX HaMU He OOHAPY KEHBI.

ITeap pabGoThl: TONyUYeHHE TIOCIEA0BATENLHOCTEN (hparMeHTa XJIOpo-
mwiactaoit JIHK trnH—psbA u BHYTPEHHETO TPAHCKPUOUPYEMOTO crielicepa
anepuoit JTHK ITS1/1TS2 pna sunos P. villosus u P. sibiricus, n o1ieHKe ux
MEKBH/IOBOTO MOJTMMOPdu3Ma.

MATEPUAJI 1 METO/IbI
Marepuanom caysxuin repbaphbie o6pasitbtl P. villosus us Pecriybinkn
Komu (SYKO-PV-17614, coopsr A.H. Jlaspenxo, 3.T. Ve, H.IT. Cepau-
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ToBa, 2.08.1990 1., CeBepnbiit ¥Ypad, r. AubiBoHAEpCaxan) 1 Maraganckoi
061 (SYKO-PV-17613, c6opsr A.Il. Xoxpsakosa, 18.07.1973, Koabimckoe
Haropwe) u P. sibiricus us 3abaiikanbckoro kpas (SYKO-PV-17634, c6o-
pot B. Cykauesa, I'. [Torasckoit, 19.07.1911, okp. r. Hepuunck; SYKO-
PV-17633, c6oper I. Crykosa, 25.06.1907, oxp. r. Ywura).Illocienosa-
TeJNbHOCTD JUIst P. popovii 3aumctBoBaHa u3 GenBank (Ne AF008604.1,
AF009083.1).

Totamphyio /IHK Bbiiesissi 13 BBICYIIIEHHBIX JTUCTHEB C TOMOIIBIO Ha-
6opa «DNeasy Plant Mini Kit» (Qiagen, Germany), B COOTBETCTBUU C UH-
cTpykimamu npousBoanuTesis. [losmvepasnayio nennyio peakmmio (I1IP)
(bparmenToB mpoBoaMIr B 50 MK cMecH, copepskamnieit 10 Mxa ScreenMix
(Esporen, Poccust), 10 Mk kaskporo npaiimepa (0.3 mxM) (Esporen, Poc-
cus), 18 mxa ddH20 (Ambion, CIITA) u 2 mxa JTHK-marpuigst (1/100 Hr).
[Mocneposarenproct dparmenta trnH-psbA ammnduimposassl ¢ uc-
nosbsoBanueM npaiimepos trnH2 u psbAF (Tate, Simpson, 2003), ¢par-
menTa ITS 2 ¢ ucnonbsosanuem npaiimepos 1TS5 u ITS4 (Baldwin, 1995).
TepMmolukInpoBamie BKIIOYAIO IIPEIBAPUTEIBHYIO IEHATYPAIINIO B Tede-
Hue IsATH MUHYT 11pu Temiepatype 95 °C u nasee 35 IUKIOB, BKIIOYATOIIIX:
nenatypaiuio B Tederue 60 ¢ mpu Temmneparype 95 °C, oTKuUr mnpaiiMepoB
B reuene 30 ¢ npu remmneparype 60 °C (musg trnH-psbA) 1 55 °C (s ITS2)
u anonranuio B teuenue 40 ¢ mpu temreparype 72 °C, ¢ OKOHUATEIBHOI
AJIOHTAIEN B Tedenue 5 MunyT ipu temmeparype 72 °C. Boienenne JJHK,
ITIIP v cekBeHUpPOBaHKE MPOBOIMIN C HCIOJb30BaHHEM OOOPYAOBAHUS
IIKIT «Mosekynsiprast Guosorust» Mucturyra 6nosornn @UIT Komu HIJ
¥YpO PAH, r. Ceixteiskap. MHOKECTBEHHOE BIDABHUBAHNE HYKJIEOTHIHBIX
MOCJIe/I0BATEILHOCTEH MTPOBOAMIN ¢ TiprMenenneM anroputma Clustal W
B nporpamme Mega X (Thompson et al., 1994; Kumar et al., 2018).

PE3YJIBTATBI 1 OBCYXIAEHUE

Marpuiia fJaHHBIX /IS HYyKJI€OTUAHON TocienoBarebHocTu trnH—psbA
Bruiovyasa — 189—198 nap nyksieoTusios, /s nociaeposareabuoctu 1TS1/
ITS2 — 406 map HYKJIEOTUIOB.

ITpu cpaBreHnn mocaenoBaTeabaocTell trnH—psbA obpasios P. villosus
us pecryoimku Komu (Ceseprbiii ¥Ypar) u Maraganckoit 061, (Kosbim-
CKOe Haropbe) oOHaPYysKeHO IecTh BapuadeabHbIX mosuiuil. [Ipu cpaBHe-
HUU T10cae0BaTebHocTu P. sibiricus ns 3abaiikanbckoro kpas ¢ P. villosus
¢ CesepHoro Ypayia oOHapysKEHO TakyKe IIeCTh BapuadebHbIX MMO3UIIN,
a c P. villosus ¢ KoJibIMCKOT0O Haropbs nsth BapuabenbHblii mosuimii. B Tpéx
MO3UIIMSX BBISIBJICHBI (7nH —psbA OHOHYKICOTHIHbIE IETEINH, a IMEHHO
B nosuiuy 85 a1 obpasua P. villosus ¢ Ceseproro Ypaia, B nosuiuu 154
st P. sibiricus n B nostoxkernu 164 piist o6pasios P. villosus ¢ Ceseproro
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Vpana u Koasimckoro Haropbst (1abu. 1). M3 tabiuibr 1 Takske BUAHO, 4TO
ob6paser P. villosus ¢ Ceseptoro Ypaina u obpasels P. sibiricus B cpaBHEHUH
¢ obpastom P. villosus ¢ KombIMCKOTO Haropbst 06a MMEIOT WHCEPIIUIO B T10-
noxennn 155—163, oramyaoiryiocs MexIy coOOi UMb OZHUM HYKJIEO-
tugoMm B io3uiiuu 155 (T/C). B nenom npu cpaBHEHUH TTOCTIE€I0BATETHHO-
creii trnH—psbA obpasios P. villosus ¢ Ceeproro Ypaia u KosbiMcKoro
Haropbs, a Takyke obpasia P. sibiricus ¢ 3abaiikaabCKOro Kpas, yCTaHOBJIEHO
HAJTMYMe He TOJBKO MEXBU/IOBOTO, HO M BHYTPUBHUZIOBOTO MOTMMOPGhU3Ma
JTAHHON TTOCIEeI0BATETHHOCTH.

Tabsma 1. [TomMopdHble HYKIEOTHAHBIE TIO3UIHK IS y4acTKOB trnH—psbA
st P. villosus w P. sibiricus

Peruon trnH-psbA
54 81 85 103 154 155-163 164 165
% % = % 2 = %
Obpasen/I1 = 5§18 | § £ = £
pazen/Ilosn-: & £ S e = 2 = I~
. 2 ¥ 85 %  §E E gE: %
B peruoue 3 S g8 § g8 8 igE8 3
-] -] > Qo -] > L = > -]
o ) EEi9 RS = o
2 z o 2 3 o 2
: 2 E % 2
= & o = =) @) =
P. villosus
SYKO- .
pv-17614,pe- . C 1 6 1 - 0 T oo T o - C
cirybaka Komu
P. villosus
SYKO-
PV-17613 Marat ¢+ 1 ¢ 0 G o T o - - A
JaHcKast 00J1aCTh
P. sibiricus
SYKO-PV- - %
17634, 3a6aii- 1 C . ¢ 1 ¢ 1 G * A oA
KaJTbCKUH Kpai

[Mpumeuanue. * — TCTTTAATA, ** — CCTTTAATA

CpaBHUTENBHBIN aHATN3 HYKJIEOTUIHBIX TlocjaegoBareabuocteit [TS1/
ITS2, nmonyyennsix Hamu s obpasuos P. villosus ¢ CesepHoro ¥Ypana
1 KoJtbiMcKOTO Haropbst, IByX 06pasios P. sibiricus ¢ 3abaiikaabeKkoro kpas,
a taxke 6muskoro Buga P. popovii, B3sitoro u3 GenBank, mo3Bosins Bbisti-
BUTH HECKOJIBKO BapuabesbHbix to3utuil. O6pasiist P. villosus otimyatorcest
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ot P. popovii n P. sibiricus 3amenamu B monoxeruu 110 T/A u B mosoxe-
Huu 389 C/A (tabu. 2). [Tokasano, uro B nocienosareabroctu ITS1/ITS2
y obpasia P. villosus ¢ KoabIMCKOr0 HATOPbsi MPUCYTCTBYET TMATH THOPH/I-
HBIX [THKOB, [0 CPABHEHUIO C OJHUM THKOM y obpasiia ¢ CeBepHoro Ypa-
Jla. DTO MOKET yKa3biBaTh Ha rnpucyTtcTBue B renome p/IHK pasnoro mpo-
HUCXOK/IeHus, a He onnoro u3 poaureneit (MareiikoBuu u np., 2020). Tax
kak P. popovii (P. sibiricus var. baicalensis) stistercst nogBumom P. sibiricus,
MIOCJIEI0BATEHHOCTH JAHHBIX 00PA3I0B CXOKU, U OHU HECKOJIBKO OTJINYa-
H0TCst OT TIocieioBaTebaocTelt P. villosus.

Tabauna 2. [TonumopdHble HYKJIeOTH/IHbIE TIO3UIUK At yyacTkoB ITS1/2
st P. villosus wn P. sibiricus

Peruon ITS1+ITS2/
Ilo3uius B pernone
OGpasen S R N TR

o iz iminsi®io
gidivigiaimwis
Al o B B~ B I
P. villosus SYKO-PV-17614, Pecriy6sika Komu CiT:H:C:G:iC:G
P. villosus SYKO-PV-17613, Maraganckasobmacts | Y i T Hi{ Y iR C iR
P. sibiricus, SYKO-PV-17634, 3abaiikamvckmiikpaiti C i A i Ci CiGi A A
P. sibiricus, SYKO-PV-17633, 3abaiikambckuii kpaiii C: A1 CiC!GiA:A
P. popovii AF008604.1, AF009083.1 CiA{C:CiGiAA

SAKITIOYEHUNE

B pesysbrare paGoThl MOTyYeHBI HYKJICOTHIHDBIE MTOCAEIOBATEIBHOCTI
trnH—psbA nna nByx ob6pasuos P. villosus n ogroro obpasua P. sibiricus,
a Takxke nocyenosarenbroctu ITS1/I1TS2 pna nyx obpasuos P. villosus
u 1ByX 00pasuos P. sibiricus. B pesy/ibraTe cpaBHEHUS [OCIEA0BATENbHO-
creil trmnH—psbA supos P. villosus w P. sibiricus ynanoch oOHapysKUTh Kak
MEKBHJIOBOH, TaK M BBICOKUI BHYTPUBHUIOBON TOJUMOP(MOU3M, BbIPAXKAIO-
HIUICS B HAJUYUU TOYEUHBIX 3aMeH, OMHOHYKJIEOTUHBIX JeIelUil U MH-
cepuuii. [Tosmmmopdusm nocienosarenbuocteit ITS1/1TS2 nposisisiercs
B MPUCYTCTBUU JIBYX 3aMeH Y 00pasiioB P. villosus 1o cpaBaeHmio ¢ 06pasiia-
mu P. sibiricus u P. popovii. BoisiBiieHHbII TOTMMOPHOU3M TTOCIEI0BATETHHO-
creii P. villosus onpasabiBaeT GoJiee IPUCTAIBHOE U3yYeHHE TAKCOHOB POJIA
Phlojodicarpus ¢ ncrionb3oBaHueM MOJIEKYJISIPHO-TEHETIHUECKUX METOOB.

BJIATOAAPHOCTU
PaGora BbinosnHena npu ¢dpuHancopoil noagepxkke PODU u Ilpasu-
tesberBa Peciybimku Komu (tipoext Ne 20-44-110011) B pamkax rocyzap-
crBentoro 3aganus Mucruryra 6uonorun UL Komu HIT YpO PAH.
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IIpeaBapurebHbIE 0COOEHHOCTH 3UMOBKH
BO/isiHOM HOuHMIBI, Myotis daubentonii
B IITOJIbHSX JIEHMHIPaACKO# 00JacTH

E.A. IllexoBckuii

Havuonanonoui uccredosamenvcruil yrusepcumem UTMO, 2. Canxm-Iemepdype

Kmioueswvie crosa: 600simas HouHumad, SUM0OBKA, YCL0BUSL, MUKDOKIUMAN,
wWmMoabHU

BoisiBienne  crienuuiecknx TPEATIOUTEHUI  ONpe/IeJIEHHbIX BU/IOB
PYKOKPBLIBIX, OCTAIOMIMXCS HA 3UMOBKY B INTOJBHAX, 00JIaJaloUX Pas-
JIMYHBIMU YCJIOBUSIMM TEMIIEPATYPbl W BJIA)KHOCTH, BbI3BIBAET WHTEPEC
y MHOTHX HCCIeoBaTesiell, a ToJaydeHHbIe JaHHble TIO3BOJISIOT JIydIie To-
HATH [PEANOYTEHUST K 3MMOBOYHBIM MECTOOOMTAHUAM Y JIETYUUX MbIIIEi
(Yamun, 1965, 1978; Ilonos, Kosanes, 2010; Kovalyov, 2017; Ilacuxosa,
2018; benkun u np., 2019; [lexosckuii, Kycrukona, 2020). Muorne u3 Hux
3anecenbl B KpacHble kauru pasiuunbix cyonextoB Poccutickoit Denepa-
LUK, ¥ U3yYEHHE HTOTO BOIPOCA IO3BOJIUT PaspaboTaTh MEPOIPUATHUS 110
VIIYUIIEHUEO COCTOSTHUSI 3MMOBOUYHBIX MECTOOOMTAHWIl JIJIST PYKOKPBIIBIX
U IaTh IIPUPOI0OXPAHHbIE PEKOMEHIAIINHU 110 TIO/IEPKAHNIO U COXPAHEHUIO
(bayHbI PYKOKPBIJIBIX BO BpPeMsl TIEPUO/Ia 3UMOBOK, KOT/IA JIETYYUE MbIIIH
HaurboJiee yA3BUMBI. B ¢BsI31 ¢ TeM, 4TO KOJIMYECTBO 3UMOBOK OIPAaHIMYEHHO,
[OJIy4eHHbIe JaHHble OYAyT UIpaTh BaKHYIO POJIb IIPU MOATOTOBKE PEKO-
MeHIAII.

B kauecTBe MOJIEIBHOTO 00BbEKTa ObLI BHIOPAH BUJ — BOJASTHAST HOUHMU-
ua, Myotis daubentonii (Kuhl, 1817). JlanHblii B MHOIOYKMCJIEH M Y4acTO
BCTpeYaeTcs: Kak o Beeil Teppuropun JIEeHUHIpagcKoi 001, Tak U B yep-
te r. Canxr-Ilerepbypr (Kosazes, Ilexosckuii, 2014; Ilexosckuii, 2015),
a TaksKe Ha BCeX 3MMOBKaX B IITOJIbHAX JIEHMHIPaiCKOi 00J1acTH.

ITeap paboThI — OIEHKA COCTOSTHUE U OCOOEHHOCTH YCJIOBHIT 3UMOBKU
IPYTITUPOBKY BOJSTHBIX HOUHUIL B Tieprojt ¢ ocenn 2020 mo Becusr 2021 1.
B mToIbHAX JlenuHrpaackoil 061 B kauecTBe 3amay ObLIM 1OCTABJIEHbBI
YUET YUCIEHHOCTH 0c0obeil TaHHOTO BH/IA B KayKI0 U3 IITOJIEH, TPOBEICHIE
aHa/IM3a COOTHOIICHMS K APYTUM 3UMYIOLIMM BULAM 1 U3y4eHIe 0COOCHHO-
cTell 3MMOBKHU BHYTPU HITOJIEH.
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MATEPUAJIBI U METO/1bI

Wccenenosanne ObIIO MPOBEIEHO Ha 3MMOBKAaX BO BCEX M3BECTHBIX 3a-
OPOILEHHBIX ITOJIbHAX JIEHUHIPaACKOH 061acTH, OBIBIIMX BHIPAabOTKAX 110
nobblue KBapleBoro necka, ¢ ocern 2020 mo secHy 2021 r. B xozme pabor
6bLn uccsenoBaibl kKomiiekebl Cabiauacknx, Craposagoxkckux, bopiies-
ckux, Pebposckux u Koprosekux mrosien. ObcegoBatie mTojeH ObLIo
IIPOM3BEIEHO OJHOKPATHO B TIEPUOJI NPOBEIEHUsT uccienoBanus. Jlan-
HyI0O paboTy MPOBOAWINA B PaMKax €KeroJHOTO0 MOHUTOPHMHIA YHCJIEHHO-
CTU PYKOKPBLIBIX Ha 3UMOBKaX B IITOJbHAX JIeHUHIpaucKkoii 061, Pabora
MIPOBO/IMJIACH KOMIIAKTHOM TPYIIION C TIPUBJIEYEHUEM BOJIOHTEPOB. Jliist
OPMEHTUPOBAHUSI BHYTPH MOA3EMHbBIX JaOUPUHTOB MCIOJIb30BAIN KaPThI,
cocrasaennbie JICIT B 2000-x rr. Yuér ocobeii npoBoauicss GECKOHTAKT-
HBIM CIIOCOGOM — METOJOM BU3YaJIbHOIO OIPeeJeHUsT BHYTPH KasKA0U U3
IITOJIEH, YTOOBI CHU3UTHh (GakTOp GECIOKOHCTBA AU CIISIIUX JKUBOTHBIX.
Bce Bujibl leTyuux MbIIIei, OCTAONUXCs Ha 3MMOBKY, XOPOIIO UAeHTHdhU-
IUPYIOTCS 110 BHEITHUM ITPU3HAKaM. BHYTpU MITOJIEH TIPOBOIUITICH 3aMEPbI
BBICOT OT CIISIIIETO 3BEPbKa JIO 1M0JIa ¥ OT MOTOJIKA JI0 TI0JIA B ATOM K€ MecTe
IIPY TIOMOIITH TIITUMETPOBOI PYJIETKH 1 JIa3ePHOTO JlasibHoMepa «Instrumax
sniper 30». JlaHHbIe 3aMePbI TPOBOIMIIN C IIEJTHIO TIOHUMAHUS TIPEITOYTEHUST
BbIOOpPA BBICOTHI JJIsI 3MMOBKKM BHYTPU IITOJIEH. B Xoze moJieBbix paboT
(DUKCHPOBAIU XapakTep 3UMOBKHM 0COOEH — OJAMHOYHBIN MU TPYIIIOBOM,
U MECTOPACIIOJIOKEHUST — OTKPBITO HA CTEHKAX WJIM B PA3JIMUHBIX MUKPO-
VKPBITUSIX (TPEIUHBI, TIEJIH, TIOJIOYKH, OTCJ0EHUs 1 T.11.). V3mMepeHust Mu-
KPOKJIMMaTa — TeMIIepPaTypbl U BJIaKHOCTH — OBLIN [TPOBEIEHBI C UCIIOJIb-
soBanueM tepmorurpomerpa « TKA-IIKM». 3amepbl MUKPOKIUMATa ObLIN
IIPOBEJIEHBI 110 TPAUEHTY OT BXOJIA K JIAJbHUM 4yacTsaM InToJsieH. Komuye-
CTBO 3aM€POB BapbupoBasio oT 5 10 20 B 3aBUCUMOCTH OT KOH(MUTYpaIlun
mrosieH. HanGosiee mHTEpECHBIE HAXOAKN (DUKCUPOBAIUCH Ha (hoToarmapar
JUISL lasibHel el HHTepIpeTaliy B X0/[e KaMepaJbHbIX PaboT.

PE3YJIBTATDLI 1 OBCYXIEHUNE

B xoze uccaegoBanust ObL10 00HApYsKeHO 552 000U BOJSHOM HOUHUIIBL.
Ownu 6b11u BeTpeueHsl B 15 13 18 o6esretoBanubix mrrosie. Hanbosibiiee Ko-
JITYECTBO 0c00€El BOJISTHON HOYHUI[BI OBLIO BCTPeUeHO B KoMmIuiekce Crapo-
JIAJIOKCKUX IITOJIEH, a uMeHHO B Taneukunoii nemiepe — 380. Haunbosbiiee
IIpeBa/IMpOBaHNE B YNCJIEHHOCTH BOAAHDBIX HOUHUIL CPEAN IPYTUX BUIOB OT-
MedeHno B Kopriosckoii u PeOpOBCKUX IHTOJIBHAX, I/Ie OHU COCTABJSIOT TPU
YETBEPTU OT OOIIEH YUCTIEHHOCTH 3UMYIONIX 0COO€EH B IAHHBIX IITOIbHSIX.
B CabiuHCKUX MITOJbHSX MPOIEHT BOASHBIX HOUYHUIL COCTABJISIET TOJBKO
6.6% ot 0061ero yncia oOHapyKEHHBIX 3BEPHKOB. B 9THX MITOJNbHAX IIpe-
obsaaet gpyroii Bu — HouHuia Harrepepa, Myotis nattereri (Kuhl, 1817)

(puc. 1).
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Puc. 1. Coomuowernue uucaennocmu 600aHblx HOUHUY, K 00Uel YUCICHHOCU 3UMYI0-
WUX PYKOKPBLILIX 8 WMOTbHE 8 KANCOOU 2pYnne wmoe 6 nepuoo 3umMOBKU
20202021 ze. llImonvnu: 1 — Cmapoaadoxcckue; 2 — Pebposcrue;

3 — Bopuwesckue; 4 — Kopnoscras; 5 — Cabaunckue.

Kpome aroro, 66110 3apUKCUPOBAHO, YTO BOASHBIE HOUHUIIBI 3UMYIOT
0060CO6JIEHHO APYT OT APYra, IPeAHoYrTas IPOBOJUTH 3UMOBKY OJMHOY-
HO U OTKPBITO Ha MMOBEPXHOCTH CTEH 1 MOoToIKa. Menee 10% Bcex BOASTHBIX
HOYHUIL UCITOJIB3YIO TPEIUHBI, TIOJIOUKH, [IEJH, OTCJIOEHIS ITOPO/Ibl B Kade-
crBe yoeskui B epuo 3uMoBku. OHU He 00PasyoT MaCCOBBIX CKOIIEHUI
MW TPYIII /10 HECKOJbKMX JIeCSTKOB KaK TIPYZOBble HOYHHILL, Myotis
dasycneme (Boie, 1825), Hounutsr bpanara, Myotis brandtii (Eversmann,
1845) nmu nounuiel Hatrepepa, Myotis nattereri (Kuhl, 1817) 8 Crapo-
ganoxckux 1 CabIMHCKUX IITOJNBHIX COOTBETCTBEHHO. JIWIIb M3peaKa
B HITOJIbHAX, I'/I€ BCTPEUAIOTCA JJaHHBIEC BU/bI, BOJAHDBIEC HOUYHUWIIbI CHOCO6HbI
06pa3oBbIBAaTh IPYIIIIbI, T/IE OJ[HA-IBE 0COOU BOJASTHON HOUHUIIBI TPYIIITUPY-
I0TCA C APYTUMU U3 BBIMIETIEPEUYNCIICHHBIX BUIOB.

ITo pesysbraram y4éTa YUCJIEHHOCTH PYKOKPBLIBIX HA 3MMOBKAX OBLIO
obHapysxkerno, 4yto 69.2% Bcex 3UMYIONMX 0COOEH BOASHON HOUHUIIBI
B ITO/bHSX JleHuHrpaackoi obsacTu 3adukcupoBanbl B KoMiiekce Cra-
POJIAZIOKCKUX TIITOJIEH, YTO cocTaBsteT 10.4% OT BceX 3MMYIOIINX B IIITOJb-
HSIX 0c00€e PYKOKPBLIBIX pernona (puc. 2).

I/ICCJICI[yeMbIﬁ BU/T HOUYHUIL ITPEATIOYNTACT BbI6I/IpaTb 3MUMOBOYHbIC Me€-
CTa BHYTPHU IITOJIEH Ha YIaJIEHUN OT BXO/I0B, II€ OTCYTCTBYIOT BO3ylITHbIC
notoku. Ocobu 1aHHOTO Bujia ObLIM OOHAPYIKEHBI [IPU 3HAYECHUSIX TEMITE-
parypst ot 3.6 10 10.9 °C u Biaaxuoctu 66.7—100% (Tabuuia). ¥YcaoBus
MUKPOKJIMMAaTa HITOJIEH ITOBBITIAIOTCA IMTPU IPOJABUKEHNN B I'JIy6I/IHy XOO0B.

[IpoTssk€HHOCTD MTOJIEH BapbhbupoOBajia Kak OT TPYIIIBI MTOJEH, TakK
U BHYTPU Kaxk10ii n3 Hux. CabJuHCKME MITOJAbHA UMEIOT AJUHY 0T 17 M

194



E.A. lllexosckuii

(JTuces wopa 1) mo 6500 m (JleBoGepeskHas) ¢ pasBETBJIEHHOI CeThIO
tyaHesieil. Ctaposazokckue MTOJAbHU BapbupyIoT oT CTaporaokcKkoit
— 410 m g0 Taneukunoit — 5500 M ¢ TTOA3EMHBIM 03€POM, U3MEHSIOIUM
CBOM Pa3Mepbl B 3aBUCHUMOCTHU OT BpeMeHU rojia. bojiee Mesikue mToJb-
HU UMEIOT cieaytomue pasmepsl: Pebposckue — ot 240 no 507 M, Bop-
mesckue — ot 390 1o 420 M, Kopnosckas — 400 m (Kovalyov, 2017).
BbicoThl BapbUPYIOT OT OJHOU MITOJBHU K APYTOil BBUIY UX €CTECTBEH-
HOTO Pa3pylIeHUs] W JesTeJbHOCTH TYPUCTOB, KOTOPbIE OTKAIBIBAIOT,
PACIIUPAIOT UM 3aKJIabIBAIOT IIPOXOAbL. BBICOTHI MOTYT KOJIE6aThCS OT
50 10 905 cm.

Puc. 2. Coommnowenue uucieHHocmu 800SHbIX HOUHUY, K 00UeT YUCICHHOCTIU 3UMY -
10UUX PYKOKPBLILIX Jlenurnzpadckoil obaacmu 6 Kaxcooi zpynne wmoaen 6 nepuoo
sumoeku 20202021 zz. IlTmonvnu: 1 — Cmaponadosxccrue; 2 — Pebposckue,

3 — Bopwesckue, 4 — Kopnoscras, 5 — Cabaunckue;

6 — obwas uucienHocmo.

Tabsuna. XapakreprcTuKa yCIOBUN 3MMOBKY BOASIHON HOUHUIIBI B IITOJIBHSIX
JleHuHrpazcKoi 06J1.

IITobHK {  Temmeparypa,°C | Baaxuoctb, %
Cabummnickne 42-9.1 67-100
Crapomanoxckue 6.0-10.9 74—100
Pe6posckue 4.0-9.2 67—-100
Bopmesckie | 36-98 84-100
Koprosekast 6.9-8.8 74-100
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Yo KacaeTcst BHICOT, Ha KOTOPBIX OBLIH 3a(hUKCHPOBAHBI CTISITITIE BOISI-
Hble HOYHUIBI, TO GOJIBIITAst 4acTh — 84 % 0OHAPYKEHHBIX 0cO6eil TPOBONIA
3UMOBKY Ha BbicoTax 6Gosiee 150 cM. B GOJIbIIMHCTBE TaHHBIX CTyYaeB BbI-
coTa 0OGHaPY KEHUS OTPAHUYNBAIACH BBICOTOH TTOTOJIKA, TOATOMY OOJIBIIHH-
CTBO HAXOJI0K OBLIO CIETAHO HA MOTOJKE. MaKcHMabHAs BbICOTA 3UMOBKH
IPYIOBOI HOYHUIBI OTMEYEHA B OJHOM U3 3aJI0B MITOJNbHU «[oTHueckas»,
OTHOCSTIENCST K BOPIIEBCKUM TITONBHSIM, U COCTABJIsIET 584 ¢M OT 1moJa u3
B0O3MOXKHBIX 905 cM. Mutnmanbuas BhICOTa 3MMOBKH 87 CM 13 BO3MOKHbBIX
100 c¢m Obuta 3adukcupoBaHa B ITONbHE «YKeMUuysKHAsI», OTHOCSTIEHCS
k CabHCKUM 1ToibHAM. [Tpy 5TOM JaHHBIN BU/] IPEIIOUNTAET 3UMOBAThH
Ha OTJAJICHUHU OT BXOZIOB B IEIEPHI B OTJIUYHE OT HOJIee X000y CTONIMBBIX
BUJIOB, TaKUX Kak Oypeiil yiuas, Plecotus auritus (Linnaeus, 1758) u cesep-
HBII KoskaHOK, Eptesicus nilssonii (Keyserling, Blasius, 1839).

[Tpoanan3upoBaB YHCIEHHOCTh BOJSIHBIX HOYHUI[ K OOIIEH YHCIeH-
HOCTH PYKOKPBLIBIX HA 3MMOBKAX, MOJKHO TOBOPHUTb O 3HAYUTETHHOI POJIN
OTJ/IEJIBHBIX IPYIII ITOJIEH JIJIsT SMMOBKY laHHOTO BUa. K Takoii rpyre ot-
nocsitest CTapoJia/lo;KCKUe MITOJMbHU, TIe TIPOBOUT 3UMOBKY UX OOJIBIIASI
9gacTh. B 9THX MITOABHIX 3aDUKCHPOBAHDI CAMble BBICOKHE TEMIIEPATYPHI —
1o 10.9 °C.

B 6osIbIINHCTBE CJIyYaeB BOJSHBIE HOUHUIIBI TIPEAIIOUYUTAIOT 3UMOBATD
OJIMHOYHO, XOTST OBLIIO BBISIBJIEHO, YTO OHU 0OPA3YIOT IPYIIIIBI C APYTUMHU BH-
JIaMU, MacCOBO MpeobIaatolinMI Ha 3MMOBKax. [1006HbIE TPYTIITHPOBKH
OBLIN OTMEYEHBI B MITOJIBHSX, TJI€ HA 3UMOBKY OCTaBAJIUCh BCE U3BECTHBIE
3UMYIOIIHE BUBI B TIpejeaax JIeHHHrpaackoi 061,

Boicora, Ha KOTOPOIT OBLTH OGHAPYIKEHBI CIISITIIE 3BEPHKH, BAPHUPOBATA
B 3aBUCHMOCTHU OT BBICOTHI IITPEKOB ¥ 3aJI0B, & TAKXKe OT MHTEHCUBHOCTHU
TIOCETIEHYsST MITOJIEH TYPUCTaMK T.K. B HaUOOJIee YacThIX MECTaX IMPOXO-
[ia JIroJieil JieTydue MBIIIM OTCYTCTBOBAIU. [les0 B TOM, UTO TIpU IIPOXOjie
[ITPEKOB TTOCETUTENHN YACTO COMBAIOT HU3KO BUCSIIUX HA CTEHAX U IIOTOJI-
Ke CILIINX 3BePbKOB. Takske BbICOTA 3UMOBKU JIETYYUX MBIl 3aBUCUT
OT UX HEIOCTYIHOCTU IS XUITHUKOB. JIMChI, KyHbU, KPBICBI YaCTO HaBe-
JIBIBAIOTCSI B IITOJIBHU B TOUCKaX mponuTanisi. O6 3TOM CBUIETENbCTBYIOT
oOHApYy KEHHBIE MHOTOUNCJIEHHBIE CJIE/bI ITUX KIUBOTHBIX W OOTJIOaHHbBIE
TPYIIBI PYKOKPBIIBIX, HA UTO TaKXkKe YKa3bIBAIOT HEKOTOpbie aBTOPbI (Yu-
crakoB, Huxymmn, 2010). IloMmumo sToro B MecTtax CTOSHOK TYPHUCTOB
M3-32 1IyMa, Pa3Be/leHUsI KOCTPOB JIETyuyre MBI TOKE OTCYTCTBOBAJIM.

BbIBO/IbI
Yucsio suMyoliux ocobeil BOAAHON HOUHUIBI, Myotis daubentonii co-
craBiisier 15% OT Bcex PyKOKPBIIBIX, KOTOPBIE UCIONb3YIOT B KAUeCTBE 3M-
MOBKM pasjiuHble MToAbHU JleHuHrpagackoil 061, M3 nux wHanbosbias
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YUCIEHHOCTD BOJSIHBIX HOYHUIL OOHapysKeHa B TaHEUKMHON Mernepe KoM-
mrekca CTaposialosKCKUX LITOJIEH, Te IPOBOAAT 3MMOBKY 380 ocobeil.

Bopnsuble HOYHUIIBI BCTPEYEHbI BHYTPU ILITOJIEH B TeMIIEPATyPHOM Jl1a-
nasone ot 3.6 70 10.9 °C u Bnasxxnoctu ot 66.710 100%.

3UMOBKY OOJBITMHCTBO TIPEACTABUTENEH MAHHOTO BUAA MPEATOYNTA-
10T TIPOBOJIUTH OIMHOYHO, WHOT/IA 00pa3yst KOMILIEKCHBIE TPYIIIBI C Py-
I'MMU MaCcCOBBIMU 3UMYIOIIMMU BUJIaMU— IIPYOBbIMU HOYHUIIAMU, Myotis
dasycneme (Boie, 1825), Hoununiamu Bpanura, Myotis brandtii (Eversmann,
1845) u Hoununamu Hatrepepa, Myotis nattereri. BojabuHcTBO 0cobeii
IIpe/IIIoYnTaeT 3MMOBAaTh OTKPBITO HA CTEHAX U IIOTOJIKE, UCIIONIb3YS B pell-
KuX carydasx (Meree 10% HaX0/10K) pa3JInIHble MUKPOYKPBITHSI.

55.6% BCeX BOASIHBIX HOYHUI[ TPEANOYUTAIOT TIPOBOJUTH 3UMOB-
Ky Ha BbicoTax oT 150 no 199 c¢M or mousa, rae oHU ObLIM HEJOCTYIIHBI
st XUIHUKOB. OcTalbHble 0COOM 3UMYIONTUX BOJSHBIX HOYHUIL OBITH
BCTpeuYeHbl Kak Ha Oosiee HU3KUX BbicoTax — oT 0 10 149 cm — 15.8%, Tax
u 60stee BoicokuX — o1 200 10 905 cm — 28.6%. T1aBHYIO POJIb B 9TOM HMIpa-
Jla BBICOTA TITPEKA — TIPY MOBBINEHUN BBICOTHI MTPOXO0Ja 0COOM BOJSHOM
HOYHWUI[BI 3aHMaITH GoJiee BBICOKOE pacrosoxkerre. Hanbosbimas qrcien-
HOCTH 0c06€i JAHHOTO BHU/a OTMEUEHA B YAATEHHBIX 3aJ1aX, MEHBIIIE BCETO
[IOCEHIAEMBIX JIIOIbMU.
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T'enernueckast uaeHTH(UKAIMS
pezakoro Buja poaa Rhododendron

I.P. IOnycoBa, M. A. Iloxe:xaeBa

Hucmumym sxonozuu pacmenuii u scusommvix YpO PAH 2. Examepunoype

Knrouesvie crosa: Rhododendron adamsii, Rhododendron parvifolium,
TabCD, trnH-psbA, xn/THK

Rhododendron adamsii Rehd. — BbICOKOTOPHBINI KyCTapHUK, KPacHO-
KHUDKHBIA BUJI, mpouspacTamonii B Bocrounoit Cubupu u Ha laabHem
Bocroke (Asexcanaposa, 1975). CrenndudHoOCTb YCIOBUI Mpou3pacTa-
Hug (GakyspraTuBHAS KaJTblledWINs ), MEJJIEHHBIN POCT, a TaKyKe HEKOH-
TPOJIMPYEMBIii cHOp B KauecTBe MUIIEBOTO U JIEKAPCTBEHHOTO ChIPbsT — BCE
ATO YIPOKAET CYNIECTBOBAHUIO HEKOTOPHIX TOMYyJaAIil Buma. OcobeHHO
BBICOKasT aHTPOIIOTEHHAST HATPY3Ka OTMeUYeHa B IPUOAKaIbCKUX pailoHaX,
rjie 00bEMBI 3aTOTOBOK BO3POCJIU B KOMMEPUYECKHX 1eJisiX. B ToM jke pernone
npouspacraer Mopdosorndeckn 6iuskuii Bug Rhododendron parvifolium
Adams, He uconb3yeMbIil B KauecTBe ChIpbst. B maHHOIT paboTe MbI TIpe/-
cTaBJisgeM pe3yJibTaThl 110 Hoxbopy Bupocnerubudeckoro st R. adamsii
TeHETUYECKOTO MapKepa.

MATEPUAJ U METO/IbI

B kavectBe MapkepoB OBLIIM TIPOTECTUPOBAHBI HEKOAUPYIOIIHE PETH-
onbl xJjioporutacthoil JIHK, koropble paHee MCIIONb30BAIUCH st Oap-
konurra (Soininen et al., 2009) u usyuyenus pomonenapoHos (Jiang et al,
2016). B ananus BKJIOYeHbl 00pasiibl TpexX MOMyJIAluii R. adamsii us mpu-
Gaiikanbckoro pernona (Bypsarus, Cagu, Apiman). A TakxkKe IIOILYJIsLUS
R. parvifolium w3 Bypsitun. Beero 36 o6pasuos. JITHK Bbiessiim o craH-
JapTHOMY TIPOTOKOJTY /it pactutenbubix Tkaneir (CTAB-meron) (Devey
et al., 1996). [T amrinduKaiuu UCIOJIb30BAIK TTaPhl YHUBEPCATbHBIX
MpaiiMepoB K MEKTEHHBIM ClieficepaM U UHTPpoHaM: 3 hparMeHTa u3 pe-
ruoHa Mexay redamu trnT—trmF o Tabepnery — TabAB, TabCD, TabEF
(Taberlet et al.,, 1991), trnK-matK (Johnson, Soltis, 1995), psbC—trnS
(Demesure, Sodzi, Petit, 1995), trnF—trnVr (Dumolin-Lapegue, Pemonge,
Petit, 1997), trnG—trnS, psbA—trnH — HA (Hamilton, 1999). lia npsi-
MOTO CEKBEHUPOBaHMUs Ha TeHeTyeckoM aHaausaTope ABI 3130 (Applied

199



Okonorusi: paKThl, TUIOTE3bI, MOJE/N

Biosystems, USA) 6bL11 0TOOpasbl 06pasiibl cO CTaOMIbHON aMILI(pIKa-
1eil. BoipaBHuUBaHue MOJYYEHHBIX HYKJIEOTUIHBIX [TOCIE/0BATENbHOCTEN
nposoauin BpyuHyio B iporpamMme BioEdit (Hall, 1999). ®dunorenernue-
CKOE JIEPEBO /17151 BceX 06PasIioB MOCTPOEHO € MCI0Ib30BaHueM (6aiiecOBCKO-
ro anaiausa B nporpamme MrBayes v. 3.1.2 (Ronquist, Huelsenbeck, 2003)
Ha ocHoBe Moziesin Hykjaeotunbix 3amed GTR + G + 1. B kauectBe BHell-
Hell rpynbl 6T ucnosb3osan obpasert Rhododendron camtschaticum Pall.

PE3YJIBTATBI M1 OBCYK/IEHUE

AHaJIN3 HYKJIEOTUIHBIX MTOCJIE0BATEIBHOCTEN BBISIBUJ TPU MYTAI[UU BO
dparmenre TabAB, nse B TabEF, onny B SG, uerbipe B FV, nisith B TabCD,
cemb B HA. Ocrasbhbie pparmeHTsl ObLin HensMeHurnBbiMU. Hanbosiee nu-
dbopmaTusabIME OKazaiuch TabCD u HA. [linna oGbefuHEHHON TOC/Ie/10-
BaTEJIbHOCTH 110 ABYM (hparMeHTaM coctasuiia 755 map ocuosanuii (TabCD
1-387; trnH-psbA 388 -755). Ha dusorenernyeckom apese (PUCYHOK) 00-
pasiibl Pa3HBIX BUJIOB CIPYIITUPOBAHBI B COOTBETCTBUU C TAKCOHOMUYECKOI
IPUHAIEKHOCTBIO ¢ BBICOKOW CTaTHCTHYeCKOi mnopmepxkkoin (PPvalue
1.00). O6a mapkepa xuoporiactioii JIHK — TabCD u HA mosxHO peko-

MEH/I0BaTh /18 BUA0BOI unentuduranun R. adamsii.
[

R. camtschaticum (1)

!— " R. parvifolium Buratia (12)

R. adamsii Buratia (9)

091 R adamsii Sayan (6)

R. adamsii Arshan (4)

0.09

Puc. Dunozenemuueckoe 0epeso usyuenvix 6bl60pox, NOCMpoenHoe 6aeco8CKUM
memoodom. B kauecmee énewnetl epynnuvl ucnonvsosan oopasey, Rhododendron
camtschaticum. B cxobxax yxasamno xoauuecmso ocobeil 8 svblboprKe.

BJIIATOJAPHOCTU
Pa6ora (c60p 06pasiioB) BHITIOJHEHA B PAMKAX FOCYapCTBEHHOTO 3a/1a-
Hus VHcTuTtyTa axosioruu pacrenuii u skuBoTHBIX Y pO PAH, nposenenne
MOJIEKYJISIPHO-TEHETHYECKOTO aHaan3a mojaep:kano rpantom PODOIU Ne

20-04-00417.
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