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Buonornyeckne MHBasyuM, CIPOBOLMPOBAHHbIE [IeATE/IBHOCTBIO YeIOBEKA, BBI3BIBAIOT Mac-
ITaOHble M3MEHEHNS B paclpefe/leHnyl OPTaHN3MOB, OFHUM U3 IOCTeACTBUII KOTOPBIX sB-
nsgeTcst GMoTIYecKas rOMOTeHM3alyA, BBIABICHHAS B TOJ WM VMHOJ CTEIleHY JIA PasHbIX
Onortnyeckux rpymi. [Toka He TaKk MHOTO MCCI€fOBAHUI, OLEHMBAIOIINX MacIITabbl 9TOrO
SIBJIEHVST ISl KPYIHBIX Tepputopuit. [Ijst obmacreit cpennert monoce!l EBpornerickoit Poccun
IPOAHAIM3NPOBAHbl M3MEHEHUA TaKCOHOMUYECKOTO M (PYHKIMOHATBHOTO pasHOOOpasusa
PerMoHaIbHBIX (/IOp C y4eTOM HATYpPalTM30BaBIINXCA B HUX Yy)KePOJTHBIX BIJ0B. [l o1jeH-
KI TAKCOHOMIYECKOTO ¥ (PYHKIIVOHAIBHOTO pasinyus Gpop MCIOIb30BAH NHIEKC CXOACTBA
Bpess — Kepruca. B kauecTBe Mepbl roMoreHnsarym/ayddepeHmanmuy UCIoIb30BaHa pas-
HOCTb MHJIEKCOB CXOJ[CTBA, PACCYMTAHHDIX /LA PETMOHAIBHBIX GJIOp C y4acTMeM HaTypa-
JIM30BaBIIVXCS BUIOB U TONbKO 1A abopureHHbIX. OyHKIMOHaIbHOE pasHOOOpasue ¢op
OLICHEHO 110 IPUHAIeKHOCTY BUIOB K IPYIIIIaM XI3HEHHBIX (popM 110 MoaydUIMpOBaHHO
knaccuduxanun V. T. Cepebpskosa. HarypanusosaBiumecss BUAbI YBeINYMBAIOT TAKCOHO-
MI4eCcKOe pasHOOOpasye U pasandis pernoHanbHbIX GIOp, 4TO MOXKXHO 00BACHUTD Andde-
PEHIMPOBAHHOM HaTypanusalueil B 3aBUCUMOCTH OT Kanmara. Juddepenunpyromuit a¢-
ekt cmabeer ¢ yBeNnuueHUeM pacCTOSHMA MeXAY (ropamy. YcuIeHne TaKCOHOMUYECKOTO
pasmrunA GIop conpoBoXAaeTcs QYHKIMOHATBHON TOMOIeHM3alel, KoTopas 3aKI0da-
eTCsA B yBe/IMYEHNN 0TIl OfHOJIeTHUX/IBY/IETHUX U NePeBAHUCTBIX PACTEHNIT ¥ CHYDKEHUN
TOMM TPABAHMUCTBIX MHOTONIETHNKOB. VI3MeHeHUA TAKCOHOMIYECKOTO ¥ QYHKIIVIOHATBHOTO
CXOJICTBA B3aVIMOCBS3aHBI, HO IPOTEKAIOT C Pa3HON CKOPOCTDIO B pe3y/IbTaTe pasInyus Be-
mymux GakTopoB, OOBACHAIINX U3MEHEHUA 9TUX KaTeropuil. TakCOHOMMYeCKoe pasHo-
obpasiue B 6osblIeli cTereH), 4eM (QYHKIMOHATbHOE, OIpefe/ieTcs KIMMAaTOM, TOIa Kak
COOTHOIIICHNE XXJ3HEHHBIX (POPM B CTPYKType (Iop B OCHOBHOM CBA3aHO C pa3HOOOpasyeM
mecroobutanuit. Cpepu rpynm 61oMop¢d HaubOONbIINIT TOMOreHU3UpYomii 3¢ deKT oKa-
3bIBAIOT OJIHOJIETHIE/[[BYNIETHNE BUJBI, U YBEIMYEHNE X HOMU CIOCOOCTBYET HE TONIBKO
(bYHKLMOHANTBHO, HO ¥ TAKCOHOMIYECKOJ TOMOTeHU3ALINIL.

Kniouesvte cnosa: pacTeHns, 4y>KepogHbIe BUJIbL, HATypaIu3alis, TAKCOHOMIYeckoe 1 QyHK-
LMIOHaJIbHOE pasHOOOpasnue, roMorenusanysa/uddepeHunanusa Gpaopsl, 6MoMopdbl pacTe-
Huit, EBponerickasa Poccus.
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1. BBegenne

Omoxa aHTPOIIOLIeHA XapaKTepU3yeTCsl 3aMeTHBIMIU M3MEHEHNSIMY B pacIIpefie/leHnu
OpraHusMoB Ha 3emsie 1 B pasHOOOpasuy MpupogHsIx coobuiecTs. He mocnenssist ponb
B 3TUX IPOL[eccaX IPUHAJIEKNUT 4y)KePOTHBIM BU/IaM, IPUCYTCTBUE 1 PACIIPOCTPAHEHNE
KOTOPBIX B I€/IOM YBeJIM4IMBAET pasHOOOpasite, HO CO BpeMeHeM MOYKeT IPUBECTH K YBe-
JIMYEHNI0 CXOACTBA MexXAy 6mortamm (Sax and Gaines, 2003). Ycunenue nogo6us 61ot
B pe3y/IbTaTe pacceneHns Yy>KepOHBIX BIJOB Ha3bIBAIOT OMOTUYECKOI TOMOTeHI3aleil
(McKinney and Lockwood, 1999). [oMorenusanms 3ak/o4aercs B 3aMeHe MeCTHBIX OMOT
HeabOpUTeHHBIMI BUaMIi BCTIE[CTBIIE PACIIMPEHMSI X APeasioB 1 COKPALIEHNsI apeanoB
" BBIMUPaHUSA a0OPUTEHHBIX BUIOB, B OCHOBHOM penkux win supemMnvubix (Olden and
Poff, 2003). 151 pasHbIX IPYII OPraHM3MOB OTMEYEHO, YTO B PETMOHAIBHOM MaclITa-
6e pUCYTCTBME Iy>KEPOFHBIX BIJOB MOXKET CIIOCOOCTBOBATh TOMOT€HM3ALN OMOT, 4TO
BBIABJIEHO /14 6ecrio3BoHoYHbIX (Burman et al., 2012; Shaw et al., 2010) 1 T03BOHOYHBIX
>xuBoTHbIX (Winter et al., 2010), psi6 (Rahel, 2000; Clavero and Garcia-Berthou, 2006;
Leprieur et al., 2008), amdpuobnit u perntvmit (Smith, 2006), ntur (Lockwood et al., 2000;
Clergeau et al., 2006; La Sorte and McKinney, 2007), Bbiciuux pactenniit (Qian and Rick-
lefs, 2006; La Sorte et al., 2007; Winter et al., 2009; 2010). OgHako 4y>KepOfHbIe BUBI MO-
TYT TaK>Ke OKa3bIBaTh MHOV 9¢)(eKT Ha IPOCTPAHCTBEHHOE PasHOOOpasue 1 yMeHbIIATD
CXOJICTBO 6MOT — siB/IeHMe, HasbiBaeMoe OnoTideckon auddepennnanyeii (Olden and
Poff, 2003; Qian and Ricklefs, 2006; Winter et al., 2010; Morozova, 2018).

Boifensor HeCKOMbKO acrekToB romorenusanuu/muddepennmanym (Olden et
al., 2004; Baiser and Lockwood, 2011): TakcCOHOMMYeCKIIT, TeHETUYECKMIT ¥ PYHKIINO-
HasbHbI. [TocmeqHmit xapakrepusyeT n3MeHeHne GYHKIMOHAIBHOTO pasHOOOpasus Ha
IPOCTPAHCTBEHHOM TPajINeHTe, WIN CTPYKTYpPHBIe pasanyus coobiects/61oT. Obeit
Mepoit pyHKIMOHATBHOTO PasHOO0Pasysi MOXKET CUUTATHCS KOMMIECTBO PYHKIVIOHATIb-
HBIX TUIIOB (TPYIII BUJIOB) U KX COOTHOLIEH)E B COOOIIECTBE VTN COBOKYITHOCTI BUJJOB
(Petchey and Gaston, 2006). VIsmeHeHueM QYHKIMOHAIBHOTO pasHOOOpasus, a UMeH-
HO (QYHKUUOHATLHOT 20MO2eHU3aA YT, HA3bIBAIOT YCUIEHNE CXOACTBA 610T/co001IecTB
B pe3y/bTaTe yBeMMIeHNsI B HUX YMC/IA BUJOB C OAMHAKOBBIMIM 9KOCUCTEMHBIMI (PyHK-
v (Olden et al., 2004). ITpuMeHNUTEBHO K perOHaIbHBIM 0MI0TaM MOXKHO TOBOPUTD
00 M3MeHEeHNN B COOTHOLIEHNM PA3/INYHBIX IPYIII BUJOB B CTPYKTYpe OMOTBL

OleHKe TaKCOHOMMYECKMX CXOACTBA MIM PA3IN4Mil B MCCIETOBAHUAX YHeEIACT-
cs1 HanboIblilee BHUMAHMe, TOTZjA KaK CTPYKTYPHbIE M3MEHEHVsI OMOT aHaIM3UPYIOTCS
pexe, 0COOeHHO Mano paboT, B KOTOPBIX PaCCMOTPEHO M3MeHeHMe (YHKIMOHAIbHO-
ro pasHoobpasmsi B pesynbrare MHBa3mil. XOTs HEOOXOAMMO OTMETUTH, YTO MHTEpPeC
K (PyHKIIOHA/IBHOMY pa3Ho00pasnuio B nociefgHee Bpems pacreT (Schmera et al., 2009;
Clavel et al., 2011; Ibarra and Martin, 2015; Su et al., 2015; Bacunesny, 2016; Kopa6nes
u CMMpPHOB, 2017), HOCKOJIBKY OHO TECHO CBA3aHO C TEOPMEN YCTONUMBOCTI COOOIECTB.
I[To muenuio Ix. Onpena (J.Olden) u coaBropos (Olden et al., 2004), yrpara ¢pyHKIMO-
HaJIbHOJ CAaMOOBITHOCTU Yy COBOKYIIHOCTM BUJIOB WV COOOIIECTBA MOXKET CMHXPOHM-
3MpOBATh PeaKkIMy BUOB HA BHEILIHME BO3MENCTBNS 1, COOTBETCTBEHHO, YMEHbIIATD
COIIPOTUBJICHVE VIV YCTOMYMBOCTb OMOTHI K M3MEHEHMAM OKpYy>Katoleii cpenbl. Hemo-
OlleHKa (PYHKI[MOHAJIBHOTO PasHOOOpa3nsi MOXKET HMPUBECTY K HELOIMOHMMAHWIO TOTO,
KaK (QYHKIVIOHMPYIOT 9KOCUCTEMBI U KaK YCTPOEHBI OMOTBL, ¥ B UTOTe K Hea(ppeKTUBHOII
npupopooxpanHoil crparernu (Baiser and Lockwood, 2011). Heobxopmumo Takxe ydu-
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TBIBATb TOT (DAKT, YTO M3MEHEHN S TAKCOHOMUYECKOTO ¥ QYHKLMOHATBHOTO pasHooOpa-
3Us He BCerfia HalpsMyo cBsizaHbl Apyr ¢ apyrom (Ernst et al., 2006; Schweiger et al.,
2007; Flynn et al., 2009), 1 BOIIpoc cOOTHOILIEHM ST TAKCOHOMIYECKOIT 11 PYHKLIMOHATBHOI
romoreHusaruu/ouddepeHnnay He MMeeT OfHO3HAYHOTO OTBETA.

Poccuiickue yccenoBarey pesynibTaThl BO3MEICTBIS Yy>KePOSHBIX BUJOB Ha pas-
HOOOpasue 6MOTHI TPALUIIMOHHO PACCMATPUBAIOT TONBKO KaK yBeIMYeHIe TAKCOHOMM-
YeCKOTO CXO[CTBa MEXAy pernoHamMu. B oTedecTBeHHOI muTeparype st 0603HaYeHUs
9TOTO pe3y/IbTaTa UCIONb3YIOT TEPMIH «YHUPUKALYS 6MOTBI», HO 6€3 CTATUCTUYECKOTO
MIOAITBEPK/IEHUA (ITanacenko, 2003; Marbliies u ITpenosckmit, 2009; Tumxos, 2016).
VcknoueHne cocTaBisieT paHee NpPOBeleHHOe HaMu uccinenoBanue (Morozova, 2018)
0 OLleHKe TaKCOHOMMYECKOJI roMorennsaun/muddepeHunanuy psaga pernoHanbHbIX
¢dmop Esponertickoit Poccuu (EP). Lenn manHO paboOTHl — OLIEHUTD IOCTEACTBUS Ha-
Typanusanuy 4y>KepogHbIX BUIOB PacTeHMII Ha IpuMepe obacTeit cperHeit monocsl EP
C TOYKM 3peHMsl (PyHKIMOHAIBHOTO pasHOOOpasus: a) BBIABUTH, KaK HATypaaM3aLus
BUZIOB MOXKET BIMATD Ha CTPYKTYPY ¢r1op, 6) paccMOTPETh COOTHOLIEHNE TAKCOHOMIYE-
CKOI1 ¥ GYHKIMOHAIBHOI roMoreHusanyn/ g deperunanyn.

2. Marepuasnbl 1 METOJbI

[ cpaBHeHMsI Pa3HOOOPasys U CTPYKTYpPbI (JIOp HAMM MCIIONb30BAHBI JaHHbIE 110
COCYAMCTBIM pacTeHusM 13 obmacreii cpepgueii monocsl EBponerickoit Poccym: Bragymup-
cKoit, Boponexxckoit, VMiBaHoBcKoI1, Kamyskckoii, Kypckoii, JIunenxoii, Mockosckoit, Ps-
3aHckoit, [Tensenckoii, Tam6oBckoit, TBepckoit, Tynbckoit n Peciyonuku Mopposun. O6-
JIACTY BBIOPAHBI B COOTBETCTBYM CO CTENIEHBIO VX M3YYEHHOCTH U IIPU HAIMYUY JOCTYII-
HOV MH(pOPMALM 110 COCTAaBY KaK Yy KePOJHbIX, TaK 1 aOOPUTeHHBIX BUIOB PaCTeHMII,
cM. (AnexcanzipoBa u fip., 1996; Baciokos, 2004; IpuropbeBckas u zip., 2004; Kasakosa,
2004; Horos, 2005; 2009; ITonysiHoB, 2005; Bopucosa, 2007; lllepemerbeBa u p., 2008; Cy-
XOpyKoB, 2010; Pemernukosa u ap., 2010; Cunaesa, 2010; Maiiopos u ap., 2012; Ceperus,
2012; XopyH u Kasakosa, 2013; Maescknii, 2014; Starodubtseva et al., 2014; Kapnyxuna
u fip., 2016; Kaszakosa u Illlepbaxos, 2017) u p. IIpu cocTaBneHnu BUJOBBIX CIIUCKOB I10-
MJMO IIepEeYVCIEHHBIX OCHOBHBIX IyOIMKaLMil yITeHbI U O0jee NO3OHME CBEfEHMs IO
HaXOfIKaM OT/Ie/IbHBIX BUJIOB B YKa3aHHBIX 0071acTsX. Bce cBefieHMs 110 HAXOKAM y>Ke-
POZHBIX BUJOB cOOpaHbI B 06a3y faHHbIX (Ne roc. peructpaunnu 2011620495) (Mopososa,
2002; Morozova and Borisov, 2010). VHBa31oOHHbIe CTafiuy Yy)KePOAHBIX BUIOB OL|€HEHBI
C TIOMOLIIBI0 KIaccuUKaLNM, YIUTHIBAIOLIEN pasIyHble 6apbepbl, KOTOPBIE IIPEOoIIe-
BAIOT BUJbI IIPK MONAlaHNy Ha HOBYI0 Teppuropuio (Richardson et al., 2000; Blackburn
etal, 2011). Crenys ykasaHHOJ Knaccu@UKaLuy, HaTypanu30BaBIIecs BULBI 00pasyioT
caMOIIOfiiep>KuBaolyecs (B Te4eHMe HeCKOIbKIX SKU3HEHHBIX IIMK/IOB) IOMyIALun 6e3
IpsIMOTO BMelIaTenbcTBa Yenmoseka (Richardson et al., 2000; bapanosa u fp., 2018). B kxa-
YecTBe MacCHBa HAaTypa/lM30BaBIINMXCA BUNOB YUTEHbI BCe MIONAafIaBIIIMe TI0f] 3TO OIpefe-
JIeHVIe BBl Ha TEPPUTOPUM KOHKPETHOI 00/1aCTy, BK/II0Yasl MHBAa3MIOHHBIE.

Bupipl, KOTOpBIE SBJISA/INCD YY>KePOIHBIMY B OHOIT U3 4acTelt 06/1acTy, a abopureH-
HBIMU B JPYIMX €€ YacTsaX, T. H. amopUThl KaKoi-1160 dacTu 00/1acTy, paccMaTpyuBa-
JIUCD KaK abOpUTeHHbIe /IS JAaHHOI 00/1acTy. BU/IBI € pasHOII CTelleHbI0 HAaTypaltnu3arun
B PasHbIX 00/AaCTSAX YYUTHIBAIUCh TONBKO IJI T€X PETMOHOB, IJie OHU HATypann3oBa-
JUCh. B CBA3M ¢ HEOIMHAKOBOII CTETIEHBIO M3y4eHHOCTH (IIOP MCCIeyeMbIX 06/1acTeit He
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BKJIIOYEHBI B aHa/IN3 MUKPOBUBI ponoB Alchemilla, Taraxacum, Ranunculus, Euphrasia,
Hieracium, a Takxxe rubpumorenHsie Bujs! puamok u pos. Haxonku Bumos Parthenocissus
OTHeceHbI K P inserta; HeKOTOpble BUBI PAaCCMOTPEHBI B IIMPOKOM cMbIcie: Eragrostis
pilosa (Maesckuii, 2014), Erigeron annuus (Maitopos u np., 2012), Helianthus tuberosus
(Maesckmiz, 2014).

B kauecTBe 4y>KepOLHBIX BUJIOB YUYTEHBI He TOIBKO HEOQUTDI, HO 1 apXeo(UThl —
BIZIbL, KOTOPbIe OBIIN 3aHECEHbI Ha TEPPUTOPUIO PETVOHOB cpefHelt monocel EP 1o koH-
na XVI B., HECMOTps Ha TO YTO He BCE€ PerMoOHa/IbHbIE MICCIeJ0BATeIN Y€TKO BbIJE/IAI0T
3Ty rpyIy. BeigeneHne apxeouTOB MPOBEEHO C YIETOM MHEHNIT aBTOPOB PErMOHATIb-
HBIX (p710p, KpUTEpUEB 10 000CHOBAHMIO JAHHO IPYIIIBI ¥ 0000IIeHII0 TaHHBIX II0 ap-
Xe000TaHNYECKIM HAXOKaM.

DyHKIMOHANIPHOE pa3HOOOpasue GIop OlleHEHO Ha OCHOBE IPUHAMIEKHOCTI BU-
IOB K >XM3HeHHBbIM ¢opmam. JKusHeHHble PopMBI KnaccubuUMpoOBaHbl M0 MOFUU-
nuposanHoit cucreme V.T. CepebpsikoBa (XKmbuteB n gmp., 2017), Bbigeneno 11 rpynmn
6roMopd: OfHONMETHUKY/ABYETHUKY, TPAaBSIHNUCTbIE MHOTOIETHYIE MOHOKAPIIMKH, 110-
JIMKApIVKY, BeTeTaTUBHbIE OHOJIETHVUKY, BOZHbIE OJIHO/ICTHUKN/IBY/I€THUKY, BOJJHbIE
TPaBSHMCTble MHOTOJIETHVKY, BOJHbIE BereTaTVBHbIE OHONETHMKI, IONYAPEBECHBIE,
KYCTapHUYKM, KYCTAPHUKM, AepeBbs. OTAeNbHO IpOBefjeHa OlleHKa MPefiCTaBIeHHOCTI
0000111eHHBIX TpynIl 61oMOpd Ha3eMHBIX BULOB B TAKCOHOMMUYIECKOI TOMOTeHU3aIum/
nnddepeniyanyuy. IIpoaHanusupoBaHbl 000OIIeHHbIE TPYIIbI OFHONETHUKOB/IABY-
JIETHUKOB, TPABSHUCTBIX MHOTOJIETHMKOB, Ky/ja BOLIIM 1 BereTaTXBHbIE OFHOJIETHUKI,
VI TPYIIIIBIL I€PEBSHICTBIX PACTeHMII (lepeBbeB, KYCTAPHUKOB, KYyCTAPHUYKOB).

B xauecTBe METPUKM TAaKCOHOMMUYECKOTO ¥ (HYHKIMOHATBHOTO pasHOOOpasus uc-
moMb30BaH mHfeKC cxoncTBa bpes — Kepruca (BC) (Baiser and Lockwood, 2011). Ero
IIPeAIIOYTEHVe CBSI3aHO C TeM, YTO OLjeHKa (PYHKLMOHATBHOTO Pa3HOO0Pa3yisi IpoBefie-
Ha JIJIS1 KOMMYIeCTBEHHBIX, a He OMHapHbIX BemmuuH. [Ipu pacuetre BC Ha ocHOBe 610-
MOp® YMCIO BULOB KXKHOM 13 GYHKIMOHAIBHBIX IPYII CTAHAAPTU3UPOBAHO C yIETOM
obuiero uncna BusoB Bo ¢iope. Takconommueckas (HT) mwnn ¢ynkiuonanbhas (HF)
romoreHusanus/guddepeHalus OLeHeHbI IT0 PasHOCTH MHJeKCcoB cxofcTBa BC, pac-
CUMTAHHBIX [JI PETMOHAIBHBIX (JIOP C y4acTueM HaTypaan30BaBUINXCs BULOB (BCiy)
U TOIBKO Jyist abopureHHbIX BunoB (BCy): HT, HF = BCyy — BCyp,. IlonoxxnrtenbHoe 3Ha-
JeHMe yKa3bIBaeT Ha YBeINdIeHIe CXOACTBA, V/IY TOMOT€HI3alINI0, @ OTPULIATe/IbHOE CBI-
merenbcTByeT 0 nuddepennmanym. [lonyyennsie sHauenus Bemaud HT u HF pasouts
Ha yHTepBanbl (o 0.01 wim MeHee), M MX aHA/IU3 MIPOBENEH C MOMOILIBIO IMCTOTPAMM
pacipefeneHys YaCTOT MHTEPBAJIOB B KaXKZOVI TPYIIIIe BUJIOB.

B kadecTBe paccTOSHMA MEXAY 00/IacTSAMU B3ATO PACCTOSIHVE MEXIY eOMeTpU-
YeCKUMIM LieHTpaMy KOHTYpOB o0JacTeil, M3MepeHHOe II0 KapTe B Iporpamme Map-
Info 10.0. Pacuer koadduumentos cxoxncrea bpess — KepTuca nposenen B mporpamme
Past 3.19, orjenka cpaBHeHNA cpegHMx 3HadeHnit BC (c moMombio Kputepyus YUIKoKco-
Ha), IPOL[EHTHOTO COOTHOLIEHN >KM3HEHHBIX (hopM BoO dmopax (1o Kputepuio YUIKoK-
coHa) 1 yacrot pactpegenenns HT u HF — B mporpamme Statistica 8.0.

3. PesynbTarbl

Ab6opureHHast ppakiys pacCCMOTPEHHBIX PETVIOHANBHBIX (QIOp cofiep>XnT 1643 Bupa,
a yyxeponHas — 1582 Bujia, BK/II04as cry4yaliHble 4y>kepofHble Bubl. Cpenu yyXepof-
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Puc. 1. VIamenenne nngexcos romorenusanyy (HT u HF) [is peroHanbHbIX ¢rop
B 3aBMCYMOCTH OT PacCTOsHMA MeXAy obmactamu. 3asucumoctt HT n HF ot paccTosHuA
3Ha4nMblI 110 Kpureputo Ouiepa F (F(HT) = 39.752, p < 0.00001; F(HF) = 7.24, p < 0.01).

HBIX 373 BUMIa U3 I0XKHBIX 0O/TACTell 3aHOCATCS B CEBEPHBIE PETMOHBI, COOTBETCTBEHHO
B CeBEPHBIX 00/IaCTAX OHM PACcCMATPUBAIUCD KaK Uy>KepPOZIHBIE, a B I0XKHBIX — KakK a0o-
pureHHble. Uy>kepOJHBIX BUJOB B MICCTIEIOBAHHBIX 00/IACTSAX C apeaaMy, IeKallMu 3a
IpefenaMi yKa3aHHbBIX Tepputopuit — 1209. B ucceoBaHHBIX pernoHax XoTs Obl B Ofi-
HOJI 13 0671acTell HaTypanu30Bamnich 678 4y>xepofHbIX BUIOB. ITo o6macTsaM ux 4ncio
Bappupyet ot 163 o 371, 4ro coctassger or 11.4% mo 17.9 % ot Bcelt ¢ropsl KaXKmoit
00671acTy, BKIIOYAs CTyqaiiHble 4y)KepogHble BUAbL [0 BpeMeHN 3aHOCa Cpeay HaTypan-
30BaBIINXCS BUIOB BbIle/IeHbI 96 apxeodnTos (14.2 % OT HaTypaIM30BaBLIMXCS BULOB,
6.1% — ot Bceit uy>xeponHoit ¢popsl), 582 HeodpuTa (85.8 %, 36.8 % COOTBETCTBEHHO).

KoadduuuenTs cxopcrsa nugekca BC pia ¢rop, paccuntaHHble Ha OCHOBe abo-
PUTEHHBIX BUJIOB, BapbupyioT ot 0.583 o 0.905 (cpennee 0.801 + 0.072). Koadppuumen-
TBI CXOfICTBA /ISl HATypanu3oBaBIuxcs ¢ppakuuii ¢prop Hivke n cocrasysaior oT 0.40 go
0.75 (cpenuee 0.60 £ 0.076). Hanbonee 6usku reorpaduueckut psjoM pacronoKeHHbIe
¢opslL. I/ HaTypamM30BaBIINXCS Yy>KepOSHBIX BIJOB KapTHHA aHA/IOTMYHAasA: Ko Pu-
uyeHTsl KoppenAanuu Cnupmena nnpekca BC ¢ paccrosHmeM paBHbI —0.553 1 —0.556 co-
oTBeTCTBeHHO (p < 0.0001).

Mupexc Takconomuyeckoii romorenusanuu (HT) Bappupyet ot —0.068 no 0.0278,
YTO yKasblBaeT M Ha yMeHbIIEHMe, U Ha yBeJIMYeHNe CXOACTBA (Iop B pesy/bTare
HaTypanmmMsanuy 4yXepopHbix BuoB. Ho, kak mokasaHno Ha rpaduke (cm. puc. 1), oc-
HOBHOI1 9 eKT 0T ZoOaB/IeHNA HATypaIM30BaBIINXCA YY>KePOIHBIX BULOB K (ropam
cpenneit nonocsl EP — nuddepenimpyrommiit, HOCKOAbKY 60MbIINHCTBO 3HaYeHnit HT
menblre 0. Tompko y 26 % map ¢op HabmofaeTcss rOMOreHM3alus, TOTa Kak At 74 %
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Puc. 2. lonu 06001eHHBIX TPy 6110MOpd B COCTaBe PerMOHAMbHBIX (HIOP
EP (1o aHHBIM aBTOPOB). IpyIINa TpaBsAHMCTBIX MHOTOIETHMKOB BK/TIOYaeT MHO-
TOJIeTHUE MOHOKAPIIMKY, MOMMKAPIVKM JM BereTaTUMBHbIE OFHOJIETHMUKY; IPYIIIa
IePeBSIHUCTBIX — AePeBbsi, KYCTAPHUKI U KYCTapHUIKIL. Paconoxenne obmacreit
Ha IIMPOTHOM IpajiMieHTe:

1 — Bopouexckas, 2 — Kypckas, 3 — TamboBckas, 4 — Jlumenkas, 5 —
Iensenckasd, 6 — Tynbckasa, 7 — Kamyxckasa, 8 — Pasanckas, 9 — Pecny6}1m<a
Mopnosusa, 10 — Mockosckas, 11 — Bmagmmmpckas, 12 — lBaHoBckas, 13 —

Teepckas. YepHas 3anuBka — aGOpUreHHbIe BU/bI, IITPUXOBKA — BCE BUIBI C y4acTHEM
HaTypa/lM30BaBIINXCA Yy>KEPOIHBIX.

pasmuus Mexay GpropamMy yBeTn4nBarTCs. ITO MPOTUBOPEUUT O0IIepacIpOCTpaHeH-
HOMY Cpe[yl OTeUeCTBEeHHBIX CCefoBarTeneil MHeHUIo 06 yHuukanuu dmops! (ITaHa-
CeHKo, 2003; Tumkos, 2016) BcnencTBIe OMOTUYECKUX MHBASKIL.

DyHKLMOHANTBHOE pPa3HOOOpasye OLeHEHO IO COOTHOLIeHuIo 11 rpynn 6momopd
B pernoHajbHbIX (priopax. TpaBsiHMCTbIE TPyIIIBI 6M0MOP], KpOMe TPaBsHUCTBIX MHOTO-
JIETHUX IOJMKAPIUKOB, UMEIOT XOPOILO BbIpayKEHHbIE TPEH/bl MU3MEHEHNUs Ha MINPOT-
HOM I'pajiyieHTe: oI/ OfHOJIeTHUKOB/IBY/IETHMKOB I TPaBAHUCTBIX MOHOKaPIIMKOB BO3-
PacTaT ¢ ymMeHbLIeHneM mmpoThl (ry = -0.90, p = 0.00004 u ry, = -0.92, p = 0.00001),
a JIO7M BEreTaTMBHBIX OJHONETHUKOB M BOJIHBIX pacTeHmii ymenbmarrcs (ry = 0.88,
p = 0.00006 n ry = 0.92, p = 0.00007). [l ApeBecHBIX BUIOB, KaK [/ BCEX, TaK U 1A
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Puc. 3. CooTHomeHne Mexay rakconommuueckoit (HT) u ¢ynkimonanbroit (HF) romore-
Hysanyamu/guddepeHnnanAMI U1 pernoHanbHbIX Grop EP B pesynbTaTe HaTypanusanun
Yy>KepPOJHBIX BUIOB. [PyIIIbI IOp B 3aBUCUMOCTY OT PACCTOSHUSA MEXAY 00/1acTAMM:

1 — nanbornee 61u3Ko pacronoxeHHble Gopsl (HIOPbI 06IACTEIl, TPAHNYAIYX APYT C APYTOM
WM PACHONOKeHHBIX B OJHONM IIPUPOJHON 30He); 2 — Hambonmee Jameko OTCToAIe (ropsbl;
3 — npoune ¢mopsr. Pasmruns HT n HF mexpay rpynmamm 3HauuMbl o kputepuio Puimepa F
(F(HT) = 39.890, p < 0.0001; F(HF) = 15.346, p = 0.0003).

OTJE/IbHBIX prHH, KpoMe KYCTapHI/I‘IKOB, a TaK>Ke /11 Ha3€MHbBIX TPAaBAHMCTbBIX MHOI'O-
JIETHUX MOJIMKAPIMKOB MMPOTHBIE TPEHABI He BhIpakeHsl. 0751 KyCTapHUIKOB YMeHb-
IIAeTCA C yMEeHbIIeHNeM MupoTHI (ryp = 0.84, p = 0.00032). O60061IeHHbIE CIIEKTPHI KU3-
HeHHbIX (opM (puc. 2) 61M3KM 1A BCeX aHA/IM3UPYeMBIX PETMOHOB. B abopureHHbIX
¢drmopax npeo6nafaoT TPaBsIHUCTbIe MHOTONIETHUKY, UX JOJIA cocTaBisieT 67-72%. On-
HOJICTHVKY/IBY/IETHUKY 3aHIMAIOT BTOPOE MECTO B IIPOLIeHTOM OoTHOomeHun (15-23 %),
a lepeBsAHUCTbIe 611oMOpdBI — TpeTbe (9-12 %).

Job6aBenre HaTypanM30BaBIINXCA YY)XEPOSHBIX BUJIOB HE CHIBHO MEHSET CIIeK-
TPBI >KU3HEHHBIX (POPM: UMCIO TPYII 6MOMOpd OCTaeTCsl MpeXXHNUM, Ipeobrafarole
TUIIBI 6MOMOP} Ha3eMHBIX BUJOB COXPAHAIOT CBOY ITO3VIINY, XOTS HEMHOTO MEHSIOTCS
VX BeMMYMHBI (CM. puC. 2). YBeIMUYMBAETCS JOJA OFHONETHVKOB/IBY/IETHUKOB (o 19-
26 %) u gpeBecHBbIX pacTeHuit (o 12-15%), a Ko/ TPaBAHUCTBIX MHOTO/IETHUX BUJIOB
yMeHbLIaeTcs (60-66 %); Bce pasmyyuus 3HAUMMBI 110 KpUTEpUI0 YUIKOKcoHa (p < 0.01).
OpnHako 9TU M3MeHeH)s He BIMAIT Ha OTMEYeHHBIE BbIIIIe TPEHIbL, M BCE BbIABICHHbIE
3aBJMCYMOCTH OT LIMPOTBI COXPAHSIOTCS. VI3MEHeHVsI COOTHOLIEHSI B IPYIIIIaxX HOMTyApe-
BECHBIX U I'UIPO(UTOB MAjIO 3HAYVMBIL.
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Vupexc pynkunonanpHoit romorenusauny (HF) pernoHanbHbIX Gop MEHAETCA OT
-0.022 no 0.0282, Ho 60nmbuIMHCTBO 3HaYeHnit HF 6onbire Hyns (cM. Tabmuny). Crego-
BaTeIbHO, (PYHKIVOHATbHAA TOMOTeHM3AINA NTpeob/IafaeT Ipy H00aB/IeHNN HaTypa-
30BaBIINXCS YY>KEPOJHBIX BUJIOB, XOTs M3MeHeHIe (QyHKIMOHAIbHOTO pasHOOOpasus
B IIeJIOM HIDKe, 4eM TaKcoHommdeckoro. [lna HT KoppenAunsa ¢ pacCTOSHUEM MEXJY
ob6mactsaMu Boiie, yeM s HE

Bemanunt HT n HF mono>xuTenbHO cKoppenypoBaHsl (ry, = 0.539, p < 0.0001), n
B 1L[eJIOM yCUJIeHJe TAKCOHOMMIYECKOTO CXOJICTBA COIPOBOXKAAETCS YBEMIEHIEM CXOJI-
cTBa (QyHKIMOHaMbHOTO. OHAKO HAOMIOaeMble COOTHOIIEHNSA IOKa3bIBAIOT, YTO VH-
nexcel HT m HF MOTYT MMeTb pasHYI0 HAIIPaBI€HHOCTDb, X (YHKIMOHA/IbHAS TOMOTe-
Husanys Grop MoXKeT COIIPOBOXKAATHCS TAKCOHOMIYECKOit judepenunanuei (puc. 3).
Eciu ycueHne TakCOHOMMYECKOTO CXOCTBA BBLBICHO B OCHOBHOM MEXAy Hamboree
yianeHHbIMM GIOpaMy, TO 3aBUCUMOCTb HF OT pacCcTOSHMA 3HaYNMTENbHO crmabee (cM.
Tabnuiy), ¥ pyHKIMOHAIbHAA TOMOT€HM3AIVA OTMeYeHa KaK /I O/IM3KO0 PacIIoNoXKeH-
HBIX (/I0p, TaK U JATIEKO OTCTOSIINX.

4. O6¢cyxaeHne

Henb3s ckasars, 4T0 6MOTIYIeCKass TOMOTEHM3AIVST — 9TO HOBBII peHOMeH. Xopo-
III0 M3BECTHO, YTO B UCTOPUM OMOT HEOZHOKPATHO MPOMCXOAUIO UX MepeMellnBaHIe,
COIIPOBOX/IaeMO€e MUTPALIVAMY BUJIOB Y HeM30eXHBIM yBenuueHueM cxoncrsa (Olden,
2006). Ho B HacTosIee BpeMs B CBSI3U C IIMPOKUM PacIpOCTpaHeHNEeM OMOTUYeCKUX
VHBa3Mii, CIIPOBOLIVPOBAHHBIX aHTPOIIOTEHHBIM BO3JEICTBMEM, 9TO SIBIEHNE IPUOO-
perno rno6anbHbil xapakrep (McKinney, 2005). foMmorenusans BbLAB/IeHA )i Pa3HbIX
6MOTIYeCKYX IPYIII ¥ Pa3HBIX MAaCIITa0OB: OT KPYIHBIX pernoHoB (Schwartz et al., 2006;
Lambdon et al., 2008; Winter et al., 2009; 2010) no pasmepa coobmects (McKinney, 2004;
Rooney et al., 2004; Smart et al., 2006; Tobias and Monika, 2012; Trentanovi et al., 2013).
OnHako 3¢ ¢deKT M3MeHeHNsA TAKCOHOMUYECKOTO pa3HO00pa3us B pesy/braTe MHBA3MIL
He BCerfia OLleHMBAeTCsl Kak roMoreHusupyommit. Ilpu ananuse pasHooOpasus pacre-
HUIT B MeJIKOM MacIITabe MOoTy4eHbl pe3y/IbTaThl, IOATBepKaomye auddepeHnnanimio,
a He TOMOTeHM3anuio Gropsl BCIEACTBYE OMOTUYECKMX MHBA3Nil, HarpuMep, mis Llen-
tpanbHoit EBpons! (Kithn and Klotz, 2006; Lososova et al., 2012) u CeBepHoit AMepukn
(Qian and Ricklefs, 2006; Qian et al., 2008). B npoBeneHHOM HaMy paHee UCCIEOBAHNMN
mnsa 11 pernonanbHbix ¢op EP (Morozova, 2018), BKIIOUYeHMe HAaTypaaM30BaBIINXCS
Yy>KepPOJHBIX BUJIOB TAK>Ke YBEIUYNMIO TAKCOHOMMYECKOe paszimune ¢Grop, OlleHeHHOe
Mo pasHoctu KoadouumeHToB cxoncTBa JKakkapa. CMeHa METPUKI U HEKOTOPOE pac-
HIVPeHIe TePPUTOPUY MCCIeOBAHNMS He OBINSIO Ha CHlellaHHbI BBIBOA. [lo6aBeHne
HaTypaIM30BaBILVXCS Iy>KePOHBIX BIJJOB K PETMOHAIBHBIM ()JIOPaM B I1e/IOM YBeINYM-
BaeT MX TaKCOHOMMYecKyo auddepennyanmio (cM. puc. 1 u Tabmuiy), a He TOMOTeH-
3anuio. Hanbosnee BeposATHOe 00BACHEHNE 3aK/TI0YACTCA B TOM, YTO 001Iiee BUI0BOe 60-
raTcTBO (I0op NpU JOOABICHNI YYXKEPOJHBIX BUJIOB PAacTeT ObICTpee, YeM YMCII0 00X
BIZOB BO GI0pax, COOTBETCTBEHHO KO3 GUIIMEHTDI CXOCTBA CTAHOBSITCS MEHbIIIe B pe-
3y/IbTaTe y4acTUsl 3HAYNMTEIBHOTO YJC/IAa BULOB B KaX/0il (piope 1 HeOOIbIIOTO Yucia
OOLIVX BUJOB B HAaTypann3oBaBUIMXCA ¢(pakiysax. [JuddepeHIMpoBaHHbII XapaKTep
HaTypann3auyy MOXXHO OOBSICHUTD HECKO/IBKVMY IIPUYMHAMM. Bo-IiepBBIX, HATypau-
3a1Msl BULOB BO MHOTOM 3aBUCUT OT KaumaTudecknx daxtopos (Thuiller et al., 2005;
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Tabnuya. IlapaMeTpbl U3MEHEHNA TAKCOHOMUYECKOTO U (PYHKIVIOHATBHOTO Pa3HOO0pasisa
pernonanbHpIx ¢prop EP (1o faHHBIM aBTOPOB)

Ynero Koppenanusa
3navenne H map C PacCTOSIHNEM MEXIY
PasnooGpasue oGmacramm
ypOBeHb
MaKCHMYM | MUHVIMYM | cpenHee + oumbka | >0 | <0 I'ep swasmmocty (p)
HT 0.0278 -0.068 |-0.01028 £0.01774| 20 | 78 0.444 0.00004
HF 0.0282 -0.022 0.00247 £ 0.00980 | 47 | 31 0.297 0.00835

Lambdon et al., 2008), Tak 4TO B pa3HbIX KIMMaTHYECKUX YCIOBUIX BUABI OYAYT UMETD
PpasHblT MHBAa3MOHHBIN cTaTyc (Morozova, 2018). Bo-BTOpBIX, MHOIMM BMIaM pacTeHMi
HeoOXO[VIMO 3HAYNTETbHOE BpeMs ISl 3aKPeIUICHNS 1 HaTypan3aliuy, COOTBETCTBEH-
HO yBe/4eH1e GIOPUCTNYECKOTO CXOACTBA MEX/]Y PETMIOHAMM 3aBUCUT OT BPEeMEeHM I10-
siBieHus BusioB B pernoHe (Lososovad et al., 2012).

Harypanusosasiunecs: 4y>kepofjHble BUIbI He TOIBKO MEHAIOT BUOBOE OOraTCcTBO
¢rop, HO U cooTHOIIeHNsT (PYHKIVMOHAIBHBIX TUIIOB BO (IOpax, MpefcTaBIeHHbIX 6110-
MopdaMm pacTeHuil, OfHAKO U3MeHeHVs (PYHKIMOHAIBHOTO pa3HOOOpasus pernoHab-
Hbix ¢nop EP ropasno crnabee, uem TakcoHOMm4eckoro. OfHO 13 BO3SMOXKHBIX 00bsICHEHUIT
Pas3HOII CTeIleHN M3MEHEeHVS TAKCOHOMIYECKOTO 1 (PYHKI[IOHATIbHOTO pa3sHOOOpasns 3a-
KJII09aeTCsl B TOM, 4T0 MHAeKchl HT v HF MOTYT 3aBUCeTb OT pa3HBIX BefyIiuX GaKTopoB,
leTepMUHVPYIOIVIX ST Be/IMIMHBL. TakcOHOMMYecKoe pasHooOpasue B OOJIblIIelt CTele-
HI, 4eM (YHKIVOHAIbHOE, ONPeNe/AeTCsl KIMMATOM, TOIla KaK COOTHOLICHE JKV3HEH-
HBIX (OPM B CTPYKType (Iop B OCHOBHOM CBfI3aHO C Pa3HOOOpasueM MeCTOOOUTaHMI
(OKwmbineB u fip., 2017) 1 UX COCTOSIHMEM, T.€. HaPYyIIeHHOCTbI0 Teppuropun. ObegHeHne
(YHKIMOHAIBHOTO pasHOOOpasys B CBA3M C HAPYLIEHHOCTBIO TEPPUTOPUM BBLIBICHO
Ut MHOTUX 6motnyeckux rpymir. CBsidb QYHKIMOHAIBHOTO pasHOOOpasusi ¢ HapylIeH-
HOCTBIO JIaHAA(TOB OTMedeHa A1 coobitects nTul, OpaHIym, HOCKOIbKY HapyIleHUs
Cpefibl CIIOCOOCTBYIOT BBITECHEHNUIO Y3KO CIIelMa/IM3MPOBAHHBIX BUJIOB U 3aKPEIUICHNUIO
BUJIOB, IMEIOIIVIX IIVPOKYIO 9Komorndeckyio ammmryay (Devictor et al., 2008). VinTencn-
(uKanys 3eMIeNI0Nb30BaHsl, IPOAHAIM3YPOBAHHAs HA 3HAYMTEIbBHOM IIPOCTPAHCTBEH-
HOM rpaanente B CeBepHOII AMeplyKe, BbI3Bajla pe3Koe CHIDKeHME (YHKI[MOHATIbHOTO
PasHo00pasus y ITHUILL M MIEKOINTAIONUINX U B 3HAYMTETbHO MEHbIIIEl CTeIIeHN Y pacTe-
Huit (Flynn et al., 2009). ITo MHeHMIO aBTOPOB LIUTUPYEMOII CTaTby, IOC/IEHEe CKOpee
BCEro CBSI3aHO C TeM, YTO /IS PaCTeHMII OBUIN MCCIEOBAHbI He COOOIIECTBA CEbCKOXO-
3/ICTBEHHBIX 3eMeJIb, a IIPIJIeTA0IIVIe K HUM II0JTyeCTeCTBeHHbIe MeCTOOOUTAHMA.

VismeHeHMe pasHOOOpasmsi cpemm rpymn 6moMopd He OAMHAKOBBI: Oojiee BCero
yBeIMYMBACTCA BUJOBOE OOTaTCTBO OHONETHUKOB/IBYIETHUKOB, U BUMIBI 9TON OMO-
MOp®BI B HauOOJIbIIEI CTEIIeH) CIIOCOOCTBYIOT YCUICHNIO CXOACTBA (prIop, T.e. UX ro-
MOTeHM3alNM, IO CPABHEHMIO C TPABSHUCTBIMU MHOTOTETHUKAMMU U IEPEBSHUCTHIMU
Bupiamu (puc. 4). Cpeayt BULOB, KOTOPbIe HATYpPa/lIN30BaINCh B OOIBUIMHCTBE 0OIacTeit
(B 10 u 6onee), mpeobmafaloT OTHONETHUKN — 57 %, HepEBSHUCTbIE BULBI COCTABISIIOT
18 %, a TpaBAHMCTbIE MHOTONIETHUKM — 25 %. VI3 OflHONEeTHMKOB BO BCEX MCC/IelOBAHHBIX
00/IacTAX IpefICTaB/IeHbl TaKue pacIpoCTpaHeHHble BUABL KakK Bidens frondosa, Conyza
canadensis, psg BUpRoB p. Amaranthus, Lepidium densiflorum, HekoTOpble apxeoduThl
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Puc. 4. BctpeyaeMocTb MHAEKCOB roMorenusanyy HT, pacCYMTaHHBIX C Y4€TOM Pa3HBIX IPyII O1o-
Mopd:

A — OffHO/ETHUKI/ABY/IETHNKY, B — TpaBsSHUCTbIE MHOTOTIETHNKY, B — epeBsHICTBIE BU/BI (II0 JAHHBIM
aBTOpoB). UepHsle npsimoyronpuuku — HT > 0, ceppie — HT < 0. Pacnpenenenne HT mo KmaccaM 3Ha9MMO
pasmiyaeTcs AL BCeX Iap Ipymi 61oMopd 1Mo KpUTepuio YUIKokcoHa (p < 0.001).

(Descurainia sophia, Setaria pumila, S.viridis, Sonchus asper, S. oleraceus u np.). B oTnu-
qye OT OffHOJIETHUX BUJIOB, TPABSHICTbIE MHOTOIETHUKM 1 OCOOEHHO JIpeBeCHbIE dyKe-
ponHble BuAbl ycumBaioT auddepennnanmio ¢rop. B kavectse nmpumepa auddepen-
LPOBAHHOI HATypaM3aliy CPEefy ePEBsSHNUCTBIX BUJOB MOXHO IpuBectu Amorpha
fruticosa, Elaeagnus angustifolius, Morus alba, koTopble HaTypaa130BaIICh B OCHOBHOM
B IOKHBIX 00/IACTAX, a CPe/iM TPaBSHUCTBIX MHOTONIeTHUKOB — Calystegia inflata, Petasites
hybridus, Symphytum asperum ¢ IpeAIOYTUTE/IBHOI HATypaIu3aleil B CpefHelt monoce
EP. AHa/10ru4HbIiT BBIBOJ, [0 YYaCTUIO PasHBIX Ipym 61oMopd B romorenusanmu/mud-
bepenumanuy monydeH npu anamuse ¢opst mratoB CeBepHoit Amepukn (Qian and
Guo, 2010). ITpenmyIecTBa MajIo/Ie THUX BULOB [0 CPABHEHNIO C MHOTOJIETHUMI MO>KHO
OOBACHUTD TeM, YTO IIepBbIe IETKO aJANTUPYIOTCS K PA3HBIM 9KOMOTMYECKUM YCIOBU-
AM M MOTYT PacCelATbCA B KIMMATUYECKN Pas/IMYHBIX PerroHax 6/1arofaps KOpOTKOMY
JKM3HEHHOMY LIMIK/TY, BBICOKMM CKOPOCTY POCTA Vi CEMEHHOI IPOLYKTUBHOCTH.
CooTHolIleHMe TAKCOHOMIYECKOTO 1 (PYHKIMOHATBHOTO PAa3sHOOOpasns MOXKET 3a-
BUCeTb OT MaciuTaba uccnegoBanmit. Tak, B IOKa/IbHOM MacIuTabe yBe/IyeHne CXOfCTBa
COCTaBa IOVIMEHHBIX JIECOB B Pe3y/IbTaTe Pas/INYHbIX IPOLIECCOB (BHEAPEHMS IyXKepo-
HBIX BU/IOB, VI3MEHEHMsI BOJHOTO PEXIMa) COIPOBOXKAANOCH QYHKI[MOHATBHOI TOMO-
reHysanyei ux crpykrypsl (Brice et al., 2017). ITonoxxurenpHass 3aBUCUMOCTD MEXAY
(YHKIMOHA/IBHBIM U TAKCOHOMMYECKMM OOTaTCTBOM BBISIB/IEHA I COOOIIECTB IITHI]
B HapylIeHHbIX /iecax AHp Ha fore Ynm (Ibarra and Martin, 2015). B pernonanpHoM Mac-
mrabe, no yreepxaernio C. Bumnexe (S. Villéger) n coaropos (Villéger et al., 2014), ne-
CMOTPSI Ha BBIAB/IEHHYIO 3aBUCUMOCTb MexXy HT u HF, usMeHeHue GpyHKIMOHAIBHOTO
pasHOOOpasus Heb3s OTC/IEXKMBATD 10 U3MEHEHNUI0 TAKCOHOMIUYECKOTO pasHoOoOpasus,
IIOCKO/IbKY He Bcerzia 06a mpoljecca UMEIT OAMHAKOBYIO HaIpaBlIeHHOCTD. [Ipu nsyde-
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HUM pa3HOo6pasnsA pe16 A 40 % pedHbIx 6acceltHoB 3amagHoi [TaneapkTuky Oblta OT-
MedeHa TaKCOHOMMYecKas guddepeHmanys, Ho o GyHKIMOHAIbHBIM IPYIIIaM CXOfI-
cTBO yBemmuusanoch. HecoorBercreue Bemmunn HT u HF o6Hapy»XeHO [JIA Hace/leHns
pbi6 B 03epax Kuras Ha iaro FOupHanb (Su et al., 2015), 4TO MOCTYXI/IO TOBOJOM Ji/Is
aHAJIOTMYHOTO BbIBOZIa. HecMOTpsA Ha cylecTByIOLe IPOTUBOPEUNs, OYEBIJHO, YTO
u3MeHeHVe PYHKIMOHAIBHOTO pa3HOOOpasysa MOXKeT OBITh XOPOIINM MHAMKATOPOM He
TONBKO PYHKLUMOHMPOBaHUA ¥ cTabunbHoCcTH 9KocucteM (Villéger et al., 2014), Ho u co-
CTOSIHMA OMOT pasHOro macuraba. B cBA3K ¢ 9TMM HeOOXOAMMSBI JajIbHeIIINe UCCIIe-
[IOBAHMVA /I IIPOBEPKY NOTEHIMANTbHBIX 9P PeKTOB PyHKI[MOHATbHOI TOMOT€HM3 AL/
nuddepeHIay B pasIMYHbIX MacIITa0ax.

5. 3aknaroueHue

B pernmonanbHOM MacuiTabe yHupUKauus 6MOTHI, KaK OHO U3 IPeAIIoaraeMbIX
MIOC/IETICTBUIL pacceneH sl Yy>KePOSHBIX BUOB, He SIB/IsIeTCs HeM30eKHBIM GakToM O610-
JIOTMYeCKMX MHBA3MIi, aHAJIOTMYHAasl TOUKA 3peHNs BbICKadaHa B psjie pabot (La Sorte et
al., 2007; Qian and Guo, 2010). O4eBUAHO TaK)Ke, YTO HEOOXOLMMO UCIIO/Ib30BaHME KO-
JINYeCTBEHHBIX IIOJIXOMIOB /Is O0/lee B3BEIICHHO OLIEHKM 9TOro siB/eHus. IloMumo aTo-
0, B&YKHO pasnnyaTh pasHble aClIeKThl roMoreHusanyy/aruddepeHnuanmm 1 oeHnuBaThb
He TOJIbKO M3MeHEeHMsI BUIOBOTO CXOACTBA/Pas3numsi, HO M COOTHOLIEHMsI IPYIII BIJIOB
B COCTaBe M CTPYKType 61oT. IIpucyTcTBUE HAaTypann30BaBLINXCS BULOB PACTEHNIT BO
¢nopax cpenneit monocel EP B 11e/10M yBenn4mBaeT TaKCOHOMIYECKOE pa3HOOOpasue pe-
TMOHAIBHBIX GIOp U yCUIMBaeT UX pasmnuus 6narogaps guddepeHIpoBaHHOI HaTy-
panM3anny B 3aBUCHMOCTI OT KIMMATU4YeCKNX ycmoBuit. OfHAKO ycIeH e TaKCOHOMM -
4eCKoro pasmnuus Grop conpoBoxaeTcs GyHKIMOHAIbHON TOMOTeHY3alel, KOTopast
C y4eToM rpymn 6uoMopd BUIOB 3aK/ITI0YAETCS B YBEIMYEHUN JOJIel OTHONETHUX/ ABY-
JIETHUX U JIePeBSIHUCTBIX PACTEHUI ¥ CHUYKEHUY JONMU TPABSHUCTBIX MHOTOJIETHUKOB.
B memom oba mporecca — M3MeHeHUe TAKCOHOMUYECKOTO 1 (YHKIMOHAIBHOTO CXOJI-
CTBa — B3aJMOCBSI3aHbl, HO «IIPOTEKAIOT C Pa3HOil CKOPOCTbIO». Yncio BuioB Bo Grio-
pax pacTeT ObICTpee, YeM YBEIMYMBAECTCS YUC/IO OOIIMX BUJIOB VN IPOUCXOMAT U3Me-
HEeHMUsI B COOTHOIIEHUM (QYHKIVOHATBHBIX TUIIOB B CTPYKType ¢op. B pernonansuom
MacurTabe HabmogaeMble usMeHeHVs] HF MOXHO OOBSICHUTD CU/IBHOJ aHTPOIIOI€HHOII
HapyIIeHHOCTbIO Tepputopun EP 1 Hatypanusaiueit 4y>kepOSHbIX BULOB 10 HAPYILIEH-
HBIM MeCTOOOUTaHMAM. B 3TOM c/1ydae Ham6obIINIT TOMOTeHU3UPYIOLNIT 9P PeKT oKa-
3bIBAIOT OJJHO/IETHIE/IBY/I€THYIE BU/IBI, Y YBEIMYEHNE VX O/ CIIOCOOCTBYET He TOIbKO
(YHKIMOHA/IBHOI, HO ¥ TAKCOHOMIYECKOII TOMOT€HI3aLI M.
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Biological invasions triggered by human activity cause large-scale changes in the distribution
of organisms, one of the consequences of which is biotic homogenization, revealed in varying
ratios for different biotic groups. So far, there are not so many studies assessing the extent of
this phenomenon for large areas. For the regions of the middle part of European Russia (ER),
changes in the taxonomic and functional diversity of regional flora were analyzed, taking into
account naturalized alien species. The Bray-Curtis index was used to quantify the changes
in both taxonomic and functional dissimilarity in flora. As a measure of homogenization/
differentiation, we used the difference in similarity indices calculated for regional floras with
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the participation of naturalized species and only for indigenous ones. The functional diversity
of flora is assessed by the type of species belonging to groups of life forms. Naturalized species
increase the taxonomic diversity and differences of regional floras, which can be explained
by differentiated naturalization depending on the climate. The differentiating effect weakens
with increasing distance between the regions. However, an increase in the taxonomic differ-
ence of flora is accompanied by functional homogenization, which consists in increasing the
proportions of annual/biennial and woody species and reducing the proportion of herbaceous
perennials. Changes in taxonomic and functional similarities are interrelated, but proceed at
different rates as a result of differences in the leading factors explaining the changes in these
categories. Taxonomic diversity is determined by climate to a greater extent than functional
diversity, while the ratio of life forms in the structure of flora is mainly associated with the di-
versity of habitats. Among the groups of biomorphs, annual/biennial species have the greatest
homogenizing effect, and an increase in their share contributes not only to functional, but also
to taxonomic homogenization.

Keywords: plants, alien species, naturalization, taxonomic and functional diversity, homogeni-
zation/differentiation of flora, life forms, European Russia.
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