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buonorndeckne MHBasUM, COPOBOLMPOBAHHBIE JIeATEIbHOCTBIO YeTI0BEKa, BBI3BIBAIOT Mac-
mTabHble M3MEHeHNUA B pacIpefie/leHNy OpraHu3MOB, OGHIUM 13 MOCTeICTBII KOTOPBIX IB-
JAeTCsl GMOTUYeCcKas TOMOTEHU3AlNsA, BBLABICHHASA B TOIL JUIM MHOI CTEHeHU JIA PasHbIX
6uoryeckux rpymi. [Toka He Tak MHOTO MCC/IeOBaHNUIL, OLEHMBAIOINX MacIITabbl 3TOTO
SIBJIEHUA JyIs1 KPYIHBIX Tepputopuit. [y obmacreit cpengHert nonocsl EBponerickoit Poccun
[POAHAIM3UPOBAHBI M3MEHEHIsI TaKCOHOMMYECKOTO M (pyHKIMOHAIBHOTO PasHOOOpasus
pernoHaIbHAIX (IO C YIeTOM HATYPaTN30BaBLINXCA B HUX Uy)KEPORHBIX BUAOB. [/ O1leH-
KJ TAKCOHOMUYECKOTO U (PYHKIVIOHAIBHOTO pas/inynst Gpop UCIOIb30BAH UH/EKC CXOCTBA
Bpes — Kepruca. B xauectBe Mepbl romoreHusanui/auddepeHimanyy Ucronb3oBata pas-
HOCTb MHJICKCOB CXOJICTBA, PACCYMTAHHBIX /I PETMOHAIBHBIX (JIOP C y4acTyeM HaTypa-
JIM30BABIIVXCA BUIOB U TONBKO JyiA abopureHHbIX. OyHKIMOHAIbHOE pasHOoOoOpasue Gop
OLIEHEHO II0 IIPMHAIeKHOCTH BUIOB K IPYIIIIaM KM3HEHHBIX POPM 110 MOAM(UIIMPOBAHHOM
kmaccudukanym V.T. CepebpsikoBa. HatypanusoBasuiiecss BUABI YBEINYNBAIOT TAKCOHO-
MIYeCcKoe pasHooOpasue 1 pasandns pernoHaabHbIX GI0p, YTO MOXKHO 00DbACHUTD Audde-
PEHLMPOBAHHOI HaTypalusaLueil B 3aBUCUMOCTY OT KinMaTa. [Juddepeniupyrommit a¢-
ekt cmabeeT ¢ yBeMYeHNEM PacCTOAHMA MeXAY GropaMu. YcuIeHre TaKCOHOMUYECKOTo
pasmruuA Qrop cOnpoBOXaeTcA HYHKLIMOHANIBHOM TOMOreHM3aleli, KOTopas 3aK/oda-
eTcsl B yBe/IMYEHNN JOJIeli OfHOJIe THUX/IBY/IETHUX U JePeBAHUCTBIX PACTEHUIT VI CHIDKEHVN
[IONY TPABSHUCTBIX MHOTOJIETHUKOB. VI3MEHEHNUs] TAKCOHOMIYIECKOTO 1 (PYHKI[IOHATIbHOTO
CXOJICTBA B3aMIMOCBS3aHBI, HO IPOTEKAIOT C PasHOJ CKOPOCTBIO B pe3y/IbTaTe pasiudis Be-
Aymux GakTopoB, OOBACHAINIINX M3MEHEHNU 9TUX KaTeropuit. TakCOHOMMYeCKOe pasHoO-
obpasye B 6oIblIIell CTeleHN, YeM (YHKIMOHAIbHOE, OIpefe/ieTca KIMMAaTOM, TOIja Kak
COOTHOIIIEHNE )KU3HEHHBIX (POPM B CTPYKType G/Iop B OCHOBHOM CBsI3aHO C pa3HOOOpasueM
Mecrooburtanmit. Cpegy rpymnn 61oMopd HambOMbLUINIT TOMOTEHU3UPYOWNIT 9P PeKT OKa-
3bIBAIOT OfJHOJIETHME/[IBYNIETHUE BUJBI, M yBeMYeHME MX JOMU CIIOCOOCTBYeT He TONbKO
(YHKLIMOHATBHOIL, HO U TAKCOHOMUYECKOJ TOMOT€HU3ALINIL.

Kniouesvie cnosa: pactenns, 4y>KepOogHbIe BUMbL, HATYpalIu3aLus, TAKCOHOMIYecKoe 1 QyHK-
IYIOHAJIbHOE pasHoOoOpasne, roMoreHusanusa/ b depeHnmanua Gaopsl, 6oMopdbl pacTe-
Huii, EBponerickaa Poccns.

" Pa6oTa BBINONHEHA B paMKaX TOCYAApCTBEHHOTO 3ajanus VIHcturyTa reorpadgum PAH no Teme
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1. BBemenue

Omoxa aHTPOIIOLIeHA XapaKTePU3yeTCsl 3aMETHBIMI M3MEHEHVISIMU B pacIpefie/ieHnn
OpraHyM3MoB Ha 3eMJie I B Pa3HOOOpasuy IpUPOAHbIX coobuiecT. He mocnequss ponp
B 9TUX IPOLeccax IMPUHAIEXNT Yy)KEPOZHBIM BU/aM, IPUCYTCTBIUE U PACIIPOCTPAHEHNe
KOTOPBIX B II€JIOM YBeIMYMBAET pasHOOOpasie, HO CO BpeMeHeM MOXKeT IIPUBECTH K yBe-
NMYEHNIO CXOAcTBa MexXay 6moramu (Sax and Gaines, 2003). Yeunenue nopobust 61oT
B pe3y/IbTaTe pacce/eHNs Yy>KepOJHbIX BIJ0B Ha3bIBAIOT OMOTUYECKOI TOMOTeH3a1 el
(McKinney and Lockwood, 1999). Tomorenusanus 3ak/04aeTcs B 3aMeHe MECTHBIX OMOT
HeabOpUTEeHHBIMU BUIAMI BCIEACTBIE PACIIMPEHNSI MX apeanoB U COKPAIEeHNs apeanoB
U BBIMUpaHVs aDOPUTEHHBIX BUIOB, B OCHOBHOM pefkMx wan aHpgeMuyaHblx (Olden and
Poft, 2003). I pas3HBIX IPyNI OPraHU3MOB OTMEYEHO, YTO B PerMOHa/IBHOM MacCIITa-
Oe MpUCyTCTBUE UY)KEPOSHBIX BIOB MOKET CIIOCOOCTBOBATH TOMOTEHM3ALNH OOT, 4TO
BBIABJIEHO 1A Oecrto3BoHouYHbIX (Burman et al., 2012; Shaw et al., 2010) 1 MO3BOHOYHBIX
xxuBotHbIX (Winter et al., 2010), poi6 (Rahel, 2000; Clavero and Garcia-Berthou, 2006;
Leprieur et al., 2008), ampu6buit u penrtunuit (Smith, 2006), nrur (Lockwood et al., 20005
Clergeau et al., 2006; La Sorte and McKinney, 2007), Bbiciuux pactennit (Qian and Rick-
lefs, 2006; La Sorte et al., 2007; Winter et al., 2009; 2010). OgHako 4y>kepOiHbIe BIIbI MO-
TYT TaK)Ke OKa3bIBaTh MHOV 9(peKT Ha IPOCTPaHCTBEHHOE PasHOOOpasyue 1 yMEHbIATD
CXO[ICTBO OMOT — siB/IeHMe, Ha3biBaeMoe OuoTndeckor anuddepennnarnmeit (Olden and
Poft, 2003; Qian and Ricklefs, 2006; Winter et al., 2010; Morozova, 2018).

BbIfieNSIIOT HECKONbKO acmekToB romoreHmsanmn/muddepennnanun (Olden et
al., 2004; Baiser and Lockwood, 2011): TakcoHOMMYeCKMII, TeHETUYECKMIT ¥ QYHKLIMO-
Ha/IbHBIIA. [TocmenHmit XxapakTepusyeT n3MeHeHNe GYHKINOHAIBHOTO pa3HOOOpasus Ha
IPOCTPAaHCTBEHHOM I'PajiieHTe, VU CTPYKTYpHBIe pasmudusi coobuects/6moT. OO61weit
Mepolt pYHKIMOHAIBHOTO Pa3HOOOPasNsi MOXKET CUUTATbCS KOMNIeCTBO PYHKI[MOHATIb-
HBIX TUIIOB (TPYIII BU/IOB) U KX COOTHOLIIEHNE B COOOIeCTBE MIN COBOKYITHOCTY BU/OB
(Petchey and Gaston, 2006). Vi3meHeHueM (yHKIOHATBHOTO pa3HOOOpasus, a MMeH-
HO (PYHKUUOHANLHOU 20MO2eHU3AYUell, Ha3bIBAIOT YCUIEHUE CXOACTBA 610T/CO00IecTB
B pe3y/IbTaTe YBeIMYeHNs B HUX YNC/IA BUJOB C OAMHAKOBBIMU 9KOCUCTEMHBIMI (PyHK-
vy (Olden et al., 2004). IIpuMeHNUTEIBHO K peryOHaIbHBIM 0MI0TaM MOYKHO TOBOPUTD
00 M3MeHEeHNM B COOTHOLIEHNM Pa3/IMYHBIX IPYIIII BIUJIOB B CTPYKType OMOTBL.

O1eHKe TaKCOHOMMYECKMX CXOACTBA WIM PA3NIUYMil B MCCIIEHOBAHNAX YHE/sIeT-
cs1 HanOoJIblilee BHUMAHMe, TOTA KaK CTPYKTYPHBbIe M3MEHEHMsI OMOT aHaIM3UPYIOTCS
pexe, 0COOEHHO Majio paboT, B KOTOPBIX PaCCMOTPEHO M3MeHeHNUe (QYHKIMOHATbHO-
ro pasHooOpasus B pesyibrare MHBasuil. XoTs HEOOXOAMMO OTMETUTb, YTO MHTEpec
K (yHKIMOHATBHOMY pasHO0Opasuio B IOCefHee BpeMs pacteT (Schmera et al., 2009;
Clavel et al., 2011; Ibarra and Martin, 2015; Su et al., 2015; Bacunesuy, 2016; Kopabnes
u CMUPHOB, 2017), ITOCKOJIBKY OHO TECHO CBSI3aHO C TeOPYell YCTONIMBOCTI COOOLIECTB.
ITo muenuto [Ix. Onpgena (J. Olden) u coaBropos (Olden et al., 2004), yrpara ¢pynkiuo-
HaJIbHOI CAaMOOBITHOCTHM y COBOKYITHOCTY BUJIOB W/ COOOIECTBA MOXKET CHHXPOHM-
3/pOBAaTh peaklMy BUIOB HAa BHEIIHME BO3IEICTBUS 1M, COOTBETCTBEHHO, YMEHbILIATD
COIIPOTUBJIEHE VIV YCTOMYMBOCTD OMOTHI K M3MEHEHMsIM OKpy>Karoleit cpenbl. Hemo-
OLIeHKa (PYHKI[MOHAJIBHOTO PasHOOOpasyus MOXKET IPUBECTM K HEJOIOHVMAHMIO TOTO,
KaK QYHKIVIOHMPYIOT 9KOCUCTEMBI ¥ KaK YCTPOEHbI OMOTHL, ¥ B UTOre K HeapPeKTNBHOI
npupogooxpanHoit crpaterun (Baiser and Lockwood, 2011). Heob6xopumo Takxe y4n-
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TBIBATb TOT (DAKT, YTO M3MEHEHMsI TAKCOHOMMUYECKOTO 1 PYHKIMOHAJIBHOTO Pa3HOOOpa-
3151 He BCerfa Hanpsamylo cBssaHsl apyr ¢ gpyroM (Ernst et al., 2006; Schweiger et al.,
2007; Flynn et al., 2009), 1 BOIpoc COOTHOIIEHMSI TAKCOHOMIYECKOI 1 (PYHKI[MOHATBHO
romorenusanuy/guddepeHnmanyy He ¥MeeT OFHO3HAYHOTO OTBETA.

Poccuiickue nccenoBaten pe3ynbTaTbl BO3EICTBYs Yy>KepOIHBIX BUOB Ha pas-
HOOOpasue 6MOTHI TPAJUIIVIOHHO PAaCCMAaTPUBAIOT TOIBKO KaK yBelMUIeHNe TaKCOHOMM-
4eCKOTO CXOJCTBA MEXJy perMoHaMI. B oTeyecTBeHHOIT MuTeparype i 0003HaUYeHMs
3TOTO pe3y/IbTaTa UCIONB3YIOT TEPMIUH «YHUPUKALVS OMOTHI», HO 6€3 CTaTUCTIUYECKOTO
noptBepxenns (ITanacenko, 2003; Manpie u ITpenosckuit, 2009; Turkos, 2016).
VicknioueHue cocTaBisieT paHee NPOBeleHHOe Hamy uccinefoBanne (Morozova, 2018)
0 OIleHKEe TAKCOHOMMYECKOI romMorennsanum/uddepeHnnanum psijga permoHanbHbIX
¢dnop Espomneiickoit Poccun (EP). Llenn ganHOI paboThl — OLIEHUTD ITOCTENCTBYS Ha-
Typa/IM3aLy 9y>KepOHBIX BUJIOB pacTeHNIT Ha IpuMepe ob/acTel cpenHeit monocel EP
C TOYKM 3peHMs QYHKIMOHAIPHOTO Pa3HOOOpasus: a) BBIABUTH, KaK HaTypammsalys
BUJIOB MOXKET BJIMATD Ha CTPYKTYPY GJ1op; 6) paccMOTPeTh COOTHOIIEHVEe TAKCOHOMMYe-
CKOJI U PYHKIMOHAIbHOI roMoreHusanun/guddepeHanmn.

2. MaTepuasbl ¥ METOJbI

[ns cpaBHeHMsI pasHOOOPA3Ns U CTPYKTYPHI GIOp HaMU MUCIIONIb30BAHBI JaHHBIE 10
COCYAUCTBIM pacTeHusM 13 obracreit cpenHeii monocel EBporneiickoit Poccyn: Bragumup-
ckoit, Boponexckoii, ViBanosckoit, Kamyxckoit, Kypckoii, JInnenkoii, Mockosckoii, Ps-
3aHcKoi1, [Tensenckoit, Tam6osckoii, Tepckoit, Tynbckoit u Pecy6mky Mopposun. O6-
JIaCTU BBIOPAHBI B COOTBETCTBMM CO CTEIIEHBIO UX U3YIeHHOCTH Y IIPY HATUIMK JOCTYII-
HOIT MHPOPMALIUY II0 COCTABY KaK Uy>KepPOJHBIX, TaK M aDOPUT€HHBIX BUIOB PACTEHNUIL,
cM. (Anmexcangposa u fp., 1996; Baciokos, 2004; Ipuropbesckas u gp., 2004; Kasakosa,
2004; Horos, 2005; 2009; ITonysaHoB, 2005; bopucosa, 2007; Illepemetsesa 1 ap., 2008; Cy-
XOpYKOB, 2010; PemretHukosa u ap., 2010; Cunaesa, 2010; Maitopos u fip., 2012; Ceperus,
2012; Xopyn u Kasaxosa, 2013; Maesckuit, 2014; Starodubtseva et al., 2014; Kapnyxuna
u ip., 2016; Kaszaxosa u lllep6akos, 2017) u ap. Ilpu cocTaBneHnn BULOBBIX CINCKOB IIO-
MJMO IIepeuNC/IeHHBIX OCHOBHBIX ITyOIMKAIMil yYTeHbl ¥ Oojiee MO3/jHIe CBEfIeHNs T10
HaxoJKaM OTHe/IbHBIX BUIOB B YKa3aHHbIX 00/macTsax. Bce cBefeHNs 0 HaX0OOKaM dysKe-
POJHBIX BUIOB coOpaHbl B 6a3y gaHHBIX (Ne roc. perucrpanyu 2011620495) (Mopososa,
2002; Morozova and Borisov, 2010). /{HBasuoHHbIe CTaguM Yy>KePOSHBIX BULOB OLlCHEHBI
C MOMOIIBI0 KTAacCU(UKALNY, YIUTHIBAIOIEll pa3IudHble 6apbepbl, KOTOpbIe Ipeooe-
BAIOT BUABI IIPM TIONAfjaHNM Ha HOBYI0 Tepputopuio (Richardson et al., 2000; Blackburn
etal., 2011). Cnexys ykasaHHOI K1accuuKalmy, HaTypaan30BaBIINecs BUBI 00pa3yioT
caMoIIOffiep>KMBatolIyecs (B TeueHMe HeCKOMbKIX JKM3HEHHBIX LIVIK/IOB) IOMY/ILK 6e3
npsiMoro BMerarenbctBa yenoBeka (Richardson et al., 2000; Bapanosa u ap., 2018). B xa-
YecTBe MacCUBa HATYpaln30BaBUINXCA BUIOB yYTEHBI BCe MOMA/IaBIIINe II0f, 9TO OIpesie-
NIeH1ie BUMIbI Ha TEPPUTOPUN KOHKPETHON 06/1aCTH, BKITIOYask MHBA3MOHHBIE.

Bupbl, KOTOpBIE ABMSIUCH Yy>KEPOLHBIMI B OJHON 13 YacTeil 061acTy 1 abopureH-
HBIMI B JPYTUX €€ YacTsX, T. H. anouTbl KaKoil-mubo 4acTy o6/1acTu, paccMaTpuBa-
JIMCh KaK abOpUTreHHble /I JaHHOU o0macTu. Bujpl ¢ pasHoOll CTeleHbI0 HATYpaIu3aun
B PasHBIX 00/IACTAX YYUTBIBANUCH TOJIBKO /IS TeX PErMOHOB, I7ie OHU HATypannsoBa-
NKCh. B CBA3Y C HEOMHAKOBOJI CTEIIEHBIO U3YIeHHOCTI QIOP UCCIeRyeMbIX 00IacTeit He
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BK/IIOUEHBI B aHA/IN3 MUKPOBUABI poos Alchemilla, Taraxacum, Ranunculus, Euphrasia,
Hieracium, a Tak)Xe rubpuporeHHsle BUAsI puanok u pos. Haxonku Bupgos Parthenocissus
OTHeCeHbI K P.inserta; HeKOTOpble BUJIBI PACCMOTPEHbBI B HIMPOKOM cMbicne: Eragrostis
pilosa (Maesckmit, 2014), Erigeron annuus (Maitopos u gp., 2012), Helianthus tuberosus
(Maeckmiz, 2014).

B xavecTBe 4y>KepOJHBIX BUIOB YUTEHBI He TOIBKO HEO(UTHI, HO U apXeoPUTH —
BUJIbI, KOTOPbIe OBIIN 3aHECEHBI HA TEPPUTOPUIO PETMOHOB CpefHeit Tomocsl EP 10 KoH-
1ja XVI B., HeCMOTpA Ha TO YTO He BCe peTMOHANIbHbIE MCCTIETOBATENN YeTKO BBI/IENIAI0T
3Ty TpyImy. BeijieneHne apxeopnuToB IPOBENEHO C YYETOM MHEHIIT aBTOPOB PETMOHATIb-
HBIX QJIOp, KPUTEPYEB 10 0OOCHOBAHMIO JAHHO IPYIIIBI 1 0000IEeHNIO JaHHBIX 110 ap-
Xe000TaHNMYECKUM HAXOKAM.

dyHkIMOHANTBPHOE pasHOOOpasye (Iop OlleHeHO Ha OCHOBE IPUHAIEKHOCTY BU-
IOB K >Ku3HEeHHbIM ¢opmaM. KusHeHHble GopMBbl KIaccupuuMpoBaHbl IO MOAUU-
nuposanHoit cucteme VI.T. CepebpsikoBa (OKmbiteB u fp., 2017), Beigeneno 11 rpynn
6momMopd: OfHOMETHUKN//IBY/IETHUKY, TPABSHUCTbIe MHOTO/IETHYE MOHOKAPIIMKH, IIO-
JIVKapIIMKY, BereTaTMBHbIE OHOJIETHMKY, BOZHbIE ONHONICTHVKN/BYIETHUKM, BOJIHbIE
TPaBSHMCTble MHOTOJICTHVIKY, BOJZHbIC BereTaTUBHbIE OJHOICTHMKM, IONY[peBECHLIE,
KYCTapHWYKM, KYCTAapHUKMY, AepeBba. OTAenbHO IpoBefieHa OlleHKa IIPeiCTaBIeHHOCTH
000011IeHHBIX IPyNI 6110MOp} Ha3eMHBIX BUIOB B TAKCOHOMUYECKOI TOMOTeHM3ALN/
muddepennmanym. [TpoaHanusupoBaHbl 0000IIeHHbIE TPYIMIIBI OFHONETHUKOB/IBY-
JIETHVUKOB, TPaBSHUCTBIX MHOTOJICTHMKOB, KY/ja BOILUIN M BereTaTUBHbIE OJHOICTHVKI,
VI TPYIIIBI BEePEBSHUCTBIX PacTeHNUII (lepeBbeB, KYCTAaPHUKOB, KYCTAPHUYKOB).

B kxavecTBe MeTPUKM TaKCOHOMUYECKOTO U (PYHKIIVIOHATBHOTO Pa3HOOOpasus uc-
HO/Mb30BaH MHfeKC cxoncTBa bpes — Kepruca (BC) (Baiser and Lockwood, 2011). Ero
IpeIoYTe e CBA3aHO C TeM, YTO OlleHKa (PyHKI[MOHATBHOTO pasHOOOpasus IpoBefe-
Ha J/Is1 KOMMYeCTBEHHBIX, a He OMHapHbIX BennurH. [Ipn pacuere BC Ha ocHOBe 6um0-
MOp@ 4MCIIO BULOB KXKIO0IL U3 (PYHKIVOHATBHBIX IPYIIII CTAHAAPTU3NPOBAHO C YIETOM
obiero uncna BunoB Bo ¢ope. Takconomuueckass (HT) wnu ¢yuxkuyuonansuas (HF)
romoreHusausa/qudbepeHnmaIusa oleHeHbl 0 Pa3HOCTH UHEKCOB cxofcTBa BC, pac-
CUNTAHHBIX [UIs PETMOHAIBHBIX (IOp ¢ yyacTueM Harypann3oBaBLUIMXCs BULOB (BCiy)
" TOBKO 15t abopurenusix BuoB (BCyp): HT, HF = BCyy — BCyp,. IlonoxxntenbHoe 3Ha-
YeHNe YKa3bIBaeT Ha yBe/IM4eHNe CXO/ICTBA, NIV TOMOTeHM3AINIO, @ OTPUIIaTe/IbHOE CBU-
JETENBCTBYET O muddepentmarymn. ITonyuyennsle 3Hauenns BenuunH HT u HF pas6ute
Ha mHTepBassbl (o 0.01 way MeHee), M UX aHaIU3 IPOBENEH C MOMOLIBIO TUCTOIPAMM
pacpefesieHNs YacTOT MHTEPBAJIOB B KaXK/I0¥1 I'PyIIIIe BUJOB.

B kauecTBe paccTOSAHMs MEXIY OOMacTAMM B3SATO PACCTOSHME MEX[Y TeOMeTpu-
YeCKMMIU L[eHTpaMMi KOHTYPOB 00JIacTell, M3MepeHHOe 10 KapTe B Iporpamme Map-
Info 10.0. Pacuer koaddunnenton cxoncrsa bpess — KepTuca nposesen B mporpamme
Past 3.19, oljenka cpaBHeHMs cpegHuX 3HadyeHnit BC (¢ TOMOIbI0 KpUTEPHs YUIIKOKCO-
Ha), IPOLIEHTHOTO COOTHOLIEHSI )KM3HEHHBIX GOopM BO ¢ropax (10 KpUTEPUI0 YUIIKOK-
coHa) u yactot pacupenenenus HT n HF — B nmporpamme Statistica 8.0.

3. Pesynbrarbl

AbopurenHas ¢ppakLysa paCCMOTPEHHBIX PerMOHAIbHBIX (r1op coiep>xuT 1643 Bupa,
a uyy>xepopHas — 1582 Bufia, BK/IIOYas C/IydaiiHble qy>KepofHble BUABL. Cpenu 4yXepo-
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Puc. 1. VIamenenne nnpexkcos romorennsauuu (HT u HF) s pernoHanbHbIX (rop
B 3aBMCMMOCTH OT PacCTOSHMA MeXAy obmactsimu. 3aBucumoctt HT u HF oT paccTostHus
3Ha4MMbl 10 Kputepuio Puutepa F (F(HT) = 39.752, p < 0.00001; F(HF) = 7.24, p < 0.01).

HBIX 373 BUfa 13 I0XKHBIX 0OTACTell 3aHOCATCS B CEBEPHBIE PETMOHBI, COOTBETCTBEHHO
B CEeBEPHBIX 00/1aCTsAX OHM PACCMATPUBAIICh KaK Uy>KepPOLHBIE, a B IOXKHBIX — Kak abo-
purenHble. Uy>epOogHbIX BUIOB B MCC/IEOBAHHBIX 00/IACTSAX C apeaaMuy, JIXKAIINMY 32
IpefeaMi yKa3aHHbIX Tepputopuit — 1209. B mcceoBaHHBIX perioHax XoTs Obl B Ofi-
HOIT 13 06/1acTell HaTypajnu3oBaINich 678 4yKepogHbIX B1AoB. [Io o6macTaM nx 4ncio
Bapbupyer oT 163 go 371, uro cocrasiser oT 11.4 1o 17.9 % oT Bceit Gpropbl Kaxoit 06-
JIaCTH, BKIIOYAs CIydaliHble Yy>KepofHble BUAbL. 1o BpeMeHM 3aHOCA cpefy HaTypasu-
30BaBIIMXCS BUJJOB BbIeNeHbI 96 apxeoduToB (14.2 % oT HaTypann3oBaBIIUXCS BULOB,
6.1 % — ot Bcell 4y>kepopiHOII ¢1opbl), 582 Heodura (85.8, 36.8 % COOTBETCTBEHHO).

Koadbdunuentst cxomcrsa nupekca BC mist ¢mop, paccyuTaHHble HA OCHOBE a60-
PUTeHHBIX BUJOB, BappupywoT oT 0.583 1o 0.905 (cpennee 0.801 + 0.072). Koapdummen-
TBI CXO[CTBA JyIs HATypaIn30BaBIIMXCs Pppakuuii Gpiop Hivke 1 cocTasysior ot 0.40 o
0.75 (cpenuee 0.60 * 0.076). Haubonee 61u3ku reorpadudeckn psgoM pacrionoKkeHHble
¢ropsl. [ HaTypann30BaBIIMXCS Yy KePOHBIX BUJIOB KapTHHA aHAJIOTMYHAas: K09 -
1umeHTbl KoppenAanuy CrnupmeHa nnpekca BC ¢ paccrosnueM paBHbl -0.553 1 —0.556 co-
OTBeTCTBEHHO (p < 0.0001).

Mupexc TakcoHoMM4eckoit romorenusanyy (HT) Bapbupyet ot -0.068 o 0.0278,
YTO YKasblBaeT J Ha YMEHBIIEHMe, I Ha YBeIMYEHME CXOLCTBa (IOp B pesy/ibrare
HaTypaIM3aluy 9yKepogHbIX BuioB. Ho, kak mokasaHo Ha rpaguxe (cM. puc. 1), oc-
HOBHOIT 9¢pdekT oT HobaBIeHNsT HATYPAIM30BABIINXCS YY>KEPORHBIX BULOB K (ropam
cpenneit monocsl EP — nuddepennupyrommii, HOCKOIbKY 60NbIINHCTBO 3HaYeHnit HT
Mmenbiue 0. Tonbko y 26 % nap ¢nop HaOJIofaeTCa TOMOTE€HM3aLMsA, TOTa Kak g 74 %
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Puc. 2. Jonu 060611eHHBIX TPYII 61OMOp} B COCTaBe PETrMOHANBHBIX GIIOp
EP (o maHHBIM aBTOpPOB). [pymIa TpaBAHMCTBIX MHOTOJIETHUKOB BK/IIOYaeT MHO-
TO/IeTHME MOHOKAPIMKM, NOMMKAPIMKY 1M BeTeTaTUBHBIE OFHONETHUKM; TPYIIa
IepeBAHUCTBIX — JiePeBbs, KyCTAPHUKM U KYCTapHIYKH. Pacrionoxenne obnacreit
Ha IIPOTHOM IPafueHTe:

1 — Boponexckas, 2 — Kypckasa, 3 — Tamb6oBckasd, 4 — Jlumenkas, 5 —
Ilensenckas, 6 — Tymbckas, 7 — Kamyxckas, 8 — Psasanckas, 9 — Pecrmy6nuka
Mopposusa, 10 — MockoBckas, 11 — Bmagummpckas, 12 — lBaHoBckas, 13 —

TBepcxaH. ‘{epHaH 3a/IMBKa — a60pI/II‘€HHbI€ BIDI, ITPMXOBKA — BCE BIU/bI C yIaCTNEM
HaTypaln30BaBLIINXCA Ty KEPOTHDIX.

pasmuurs Mexxay ¢hropamMy yBeIMUMNBAIOTCA. ITO IPOTUBOPEUNT 00LIepacIIpOCTPaHEH-
HOMY CpeJiyl OTe4eCTBEeHHBIX UCCIIefloBaTesell MHeHMIo 06 yHudukanym ¢nops (ITana-
ceHKo, 2003; Tumkos, 2016) BcraegcTBue OMOTUYECKUX VHBA3UIA.

DyHKIMOHAIPHOE Pa3HOOOpasye OLleHEHO 110 COOTHOIIeHuio 11 rpymmn 6rnomopd
B pernoHanbHbIX Gopax. TpaBsHUCTbIe TPYIIBI 61OMOPd, KpOMe TPaBSHUCTHIX MHOTO-
JIETHUX TONVKAPINKOB, IMEIOT XOPOIIO BBIPAXKEHHBIE TPEHIBl M3MEHEHNs Ha IINPOT-
HOM Tpafi¥eHTe: JO/IU OlHONIE THUKOB/IBY/IETHUKOB 1 TPaBAHMCTBIX MOHOKAPIINKOB BO3-
pacTanT ¢ yMeHblIeHneM mupoTsl (ry = —0.90, p = 0.00004 u ry, = -0.92, p = 0.00001),
a JIo7M BEreTaTVMBHBIX OJHONETHMKOB M BOJHBIX pacTeHuil ymeHpmaworcs (ry = 0.88,
p = 0.00006 u ry = 0.92, p = 0.00007). [Ins ApeBecHBIX BUNOB, KaK M/ BCeX, TaK M [
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Puc. 3. CooTHoueH1e MexXay Takconomudeckoit (HT) u pyukumonansHoi (HF) romore-
Husarysamu/ guddepeHnnanysiMu [is pernoHanbHbIX ¢iop EP B pesynbraTe HaTypanmsannu
4y)KePOFHBIX BIAOB. [pymnisl ¢priop B 3aBUCHMOCTH OT PACCTOSHUS MEX/Y 00/IaCTAMIL:

1 — Hanbornee 61m3Ko pacronoxxeHHble Gropsl (Hropbl 06IACTEl, IPAHNYAIINX APYT C APYTOM
JWIN PAaCHOJIOKEHHBIX B ONHON IPMPOJHOI 30He); 2 — Hambojee Hameko OTCTosIne (ropsi;
3 — mpounte ¢nopsl. Pasmuuna HT n HF Mexpy rpylmaMmu 3HauuMMBl 10 Kputepuio ®umepa F
(F(HT) = 39.890, p < 0.0001; F(HF) = 15.346, p = 0.0003).

OT/Ie/IbHBIX IPYIII, KpPOMe KyCTapPHIYKOB, a TAK)XKe [/ Ha3eMHBIX TPaBsSHMICTBIX MHOTO-
JIETHVIX MTOJIVKAPIIVIKOB IIVPOTHBIE TPEH/bI He BEIPa>KeHBI. [10/Is1 KYCTapHUYKOB YMEHb-
IITaeTCsA C yMeHblIeHNeM MUPOTHI (ry = 0.84, p = 0.00032). O60611eHHbIe CIEKTPbI JKI3-
HeHHbIX (opM (puc. 2) OnU3KM I BCeX aHAMU3UPYEMBIX PETrMOHOB. B abopureHHbIX
¢drmopax nmpeob1aga0T TPaBSIHUCTBIE MHOTOIETHUKH, UX JOJA COCTaBysieT 67-72%. Op-
HOJIETHMKI/IBY/IETHYKYI 3aHVMIMAIOT BTOpPOE MeCTO B IIPOLIeHTOM OTHoIeHuu (15-23 %),
a lepeBAHUCTBIe 6oMOpdbI — TpeThbe (9-12 %).

JobaBneHne HaTypanM30BaBLINXCS YYXKEPOJHBIX BUIOB HE CUJIBHO MEHSET CIIeK-
TPBI >KU3HEHHBIX (POpM: UMC/IO TPy 6MOMOPd OCTaeTcs IPeXHNM, IpeodrIajjarolye
TUIIBI 61OMOpP(} HAa3eMHBIX BUJIOB COXPAHSIIOT CBOY ITO3UIINM, XOTSI HEMHOTO MEHSIOTCS
UIX BeJIMYMHBL (CM. puC. 2). YBeIM4uMBaeTcs GO/ OFHOTIETHUKOB/IBY/IETHUKOB (o 19—
26 %) u mpeBecHbIX pactenuit (o 12-15%), a [0/ TPaBSIHUCTHIX MHOTOJIETHUX BUJIOB
yMenb1aercs (60-66 %); Bce pasindus 3HAYMMBI 110 KPUTEPUI0 YWIKOKCOHa (p < 0.01).
OpHako 9TM M3MEHEeHMsI He B/IUAIOT Ha OTMEYEHHbIE BbIIIe TPEH/IbI, M BCE BBLABICHHbIE
3aBUCUMOCTH OT IIMPOTBI COXPAHSAIOTCA. VI3MeHeHMsI COOTHOIIeHNA B IPYIIIIAX IOTyApe-
BECHBIX Y TUAPOPUTOB MajIo 3HAYVMBL.
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upexc pyHkumoHaabHoi roMorennsanuu (HF) pernoHanbHbIX GIOp MEHSIETCS OT
-0.022 mo 0.0282, Ho 60npIIMHCTBO 3HaYeHuit HF 6onplie Hyns (cM. Tabmuiy). Creno-
BaTe/IbHO, (PYHKIVOHA/IbHAsi TOMOTeHM3aIVs ITpeob/IafiaeT Ipy fo0aBIeHNN HATypan-
30BaBIINXCS Yy>KEPORHBIX BUJOB, XOTs M3MeHeHVe (QYHKIMOHAIBHOTO pasHooOpasus
B IIeJIOM HIDKe, 4eM TakcoHoMudeckoro. s HT xoppensuns ¢ pacCTOAHUEM MEXLY
ob6acTaMu Bhile, yeM st HE,

Bemmuunpt HT u HF nonoxxuTenbHo cKoppenuposansl (ry, = 0.539, p < 0.0001), n
B LIJIOM yCWJIEHVE TaKCOHOMIYECKOTO CXOACTBA COIIPOBOXKAAETCS YBENMIEHUEM CXOJ-
ctBa QyHKUMOHAMIbHOrO. OHAKO Hab/IIOaeMble COOTHOIIECHVS IIOKa3bIBAIOT, YTO MH-
mexcsl HT v HF MOTYT MMeTb pasHyIO HaIPaBlIeHHOCTb, ¥ (QYHKLMOHA/IbHAsI TOMOTe-
HU3aus GI0p MOXKET COMTPOBOXKIATHCS TAKCOHOMIYECKOIT muddepennnarueit (puc. 3).
Ecnu ycuneHne TakCOHOMMYECKOTO CXOICTBA BbBISIBIEHO B OCHOBHOM MeXAy Hamboree
yAaneHHbIMU QIOpaMy, TO 3aBUCUMOCTb HF OT pacCcTOSHNS 3HAYUTEIbHO crabee (CM.
Tabnuuy), 1 GyHKIMOHAIbHAs TOMOTEHM3aLMsl OTMeYeHa KakK Ji/ist 67M3KO0 PacIiooyKeH-
HBIX QJIOP, TaK U [/IsI JaTIEKO OTCTOSIIUX.

4. O6¢cyxaenne

Henp3s ckas3arp, 4T0 6MOTHYeCKAsI TOMOTE€HM3AISI — 3TO HOBBII PpeHoMeH. X0opo-
II0 M3BECTHO, YTO B UCTOPUY OMOT HEOJHOKPATHO IPOVCXOIWIO VX IepeMellyBaHle,
COIIPOBOX/JaeMOe MUTPALVISIMU BUJIOB U Hem3OeXXHBbIM yBemndeHreM cxoficTsa (Olden,
2006). Ho B HacTosi1ee BpeMsi B CBSI3M C LIMPOKUM PACIPOCTPaHEHMEM OMOTUYECKIX
MHBA3MIl, CIPOBOLMPOBAHHBIX AHTPOIIOT€HHBIM BO3JIENICTBMEM, ITO SIBIIEHME MPUOO-
perno rno6anpHbit xapakrep (McKinney, 2005). Tomorenusanyst BbIsiB/IeHa /IS PasHBIX
OMOTMYECKVX TPYIIII ¥ Pa3HBIX MAacIITa00B: OT KPYIHBIX pernoHoB (Schwartz et al., 2006;
Lambdon et al., 2008; Winter et al., 2009; 2010) zo pasmepa coobmmects (McKinney, 2004;
Rooney et al., 2004; Smart et al., 2006; Tobias and Monika, 2012; Trentanovi et al., 2013).
OpHaxo 3¢ deKT U3MeHeHNs] TAKCOHOMIYECKOTO PasHO0Opasysl B pe3y/ibTaTe MHBA3UI
He BCerjla OLIEHMBAeTCs KaK romoreHusupytomuii. [Ipu aHamse pasHooOpasus pacre-
HIIT B METIKOM MacIuTabe MOo/y4eHbl pe3y/IbTaThl, MOATBepKaatoiine aruddepernnanmio,
a He TOMOTeHM3aII0 QIOPbl BCIEACTBUE OMOTHYECKUX MHBA3UIL, Hampumep nys Len-
tpanbroit EBpons (Kithn and Klotz, 2006; Lososova et al., 2012) u CeBepHoit AMepuku
(Qian and Ricklefs, 2006; Qian et al., 2008). B mpoBeeHHOM HaMu paHee UCCTIEFOBAHMN
s 11 pernonanpubix gnop EP (Morozova, 2018), BK/IOYeHMe HATypaau30BaBIINXCS
4y>KepPOZIHBIX BUIOB TAKXKe YBEIUYMIO TAKCOHOMMYECKOe pasimune GIop, OlleHeHHOe
10 pasHoCTy K03 duuyenTos cxopcTa sKakkapa. CMeHa METPUKM M HEKOTOPOe pac-
HIMpeHNe TEPPUTOPUN UCCTIENOBAHNUS He MTOBJIVSIIO Ha CAe/aHHbIT BbIBOA. [lob6aBneHme
HaTypalM30BaBIINXCS 9y>KePOSHBIX BIJIOB K PETMOHAIBHBIM (/IOpaM B 1Ie/IOM YBeINIM-
BaeT VX TAKCOHOMMYecKylo auddepenunanmio (cM. puc. 1 u Tabnuiy), a He FOMOTeHN-
sanuio. Hanbornee BeposiTHOe 06bsICHEHNME 3aK/TIOYAETCSI B TOM, YTO 001ijee BULOBOE 60-
raTcTBO (IOp Ipy HOOAB/ICHUN Yy)KePOSHbIX BUJOB pacTeT ObICTpee, 4eM YIC/I0 00X
BITIOB BO 10pax, COOTBETCTBEHHO K03 (PMIIMEeHTHI CXOCTBA CTAHOBSITCSI MEHDIIIE B pe-
3y/IbTaTe Y4acTysA 3HAYMTETbHOTO YMC/IA BUJOB B KOKIO0I (riope 1 HeOOIbLIOro 4nciIa
001X BUIOB B HaTypamu3oBaBUIMXcsA pakuysax. OuddepeHnpoBaHHbI XapaKTep
HATYypaIM3aLy MOXXHO OOBACHUTD HECKOIbKUMIY NIPUYMHAMU. Bo-IIepBbIX, HaTypan-
3a1ysi BUZOB BO MHOTOM 3aBMUCUT OT KimnmaTtudeckux daxropos (Thuiller et al., 2005;
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Tabnuya. ITapaMeTpbl M3MEHEHIA TAKCOHOMUYECKOTO I (PYHKIMOHATTBHOTO PasHOO0pasus
pernonanpusix ¢rop EP (10 faHHBIM aBTOPOB)

Yuero Koppenauusa
3Hauenue H nap C PacCTOsIHMEM MEX[Y
PasHoo6pasue obmacTaAMM
YpOBeHb
+
MaKCHMYM | MUHUMYM | cpefiHee + ommbka | >0 | <0 Isp saammocty (p)
HT 0.0278 -0.068 | -0.01028 +0.01774| 20 | 58 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 pasHBIX KIMMAaTUIECKNX YCIOBUAX BUBI OYAYT UMEThb
PasHbLIl MHBa3MOHHBI cTaryc (Morozova, 2018). Bo-BTOpBIX, MHOIMM BMIaM pacTeHMIT
HeoOXOAVIMO 3HaYNTeTbHOE BpeMs /I 3aKpeIUIeHVS I HaTypaIn3alyn, COOTBETCTBEH-
HO yBe/n4eHye GIOpUCTUIECKOTO CXOCTBA MEX/Y PEIMIOHAMI 3aBUCUT OT BPEMEHH I10-
sBneHns BuoB B pernone (Lososova et al., 2012).

HarypanusoBaBiunecs: 4y>kepOofjHble BBl He TOIBKO MEHSIOT BUIOBOE OOraTCTBO
¢rop, HO ¥ COOTHOIIEHNA (PYHKIMOHATBHBIX TUIIOB BO (IOpax, IpefcTaBIeHHbIX O10-
Mopdamy pacTeHmit, OfHAKO M3MeHeHMsI PyHKIMOHATIBHOTO pasHOOOpasysi pernoHasb-
HbIX ¢r1op EP ropaspo cnabee, uem rakcoHoMmdeckoro. OfHO 13 BO3MOXKHBIX 00'bsCHEHMIT
PasHOII CTeIleH) VI3MEeHEHN A TAKCOHOMIYECKOTo ¥ (YHKIVIOHATIBHOTO pasHoo0pasus 3a-
K/IIOYaeTCsl B TOM, 4TO MH/eKcbl HT v HF MOryT 3aBMCeTb OT PasHbIX BeAYIVX (paKTOpOB,
HeTepMUHVPYIOLINX 9T BeIMYMHBL. TaKCOHOMMYECKOe pasHooOpasue B OOJIbIIelT CTelle-
HI1, 4eM (YHKI[MOHA/IbHOE, OIpefie/seTCs KMMATOM, TOIla KaK COOTHOIIeHNe XKI3HeH-
HBIX (POpM B CTPYKTYpe (JIOp B OCHOBHOM CBSI3aHO C pa3HOOOpasyeM MeCTOOOMTaHMil
(KwmbneB u fip., 2017) 1 ¥X COCTOSIHMEM, T. €. HAPYLIEHHOCTbIO Teppuropun. ObenHeHe
(GYHKIMOHATIBHOTO pasHOOOpasusi B CBSA3K C HAPYIIEHHOCTBIO TEPPUTOPUM BbISIBIEHO
U1 MHOTUX 6M0THYecKyX rpyni. CBA3b (QyHKIMOHAIBHOIO pa3HOOOpasys C HapyLIeH-
HOCTBIO TaHAmadTOB 0TMedeHa /st coobiecTs mTuly OPpaHIyi, TOCKONbKY HapyIIeHNs
Cpefibl CIIOCOOCTBYIOT BBITECHEHUIO Y3KO CIIEI[VIaIN3MPOBAHHBIX BUJOB U 3aKPEIUICHVIO
BUJIOB, MIMEIOIVIX IIVPOKYIO 9KO/Iorm4eckyro aMmnntyny (Devictor et al., 2008). VinTeHcn-
dbuKanys 3eMIen0Nb30BaHNs, TPOAHATM3UPOBAaHHAsL Ha 3HAYUTENBHOM NIPOCTPAHCTBEH-
HoM rpapyente B CeBepHOil AMepluKe, BbI3Ba/la pe3Koe CHIDKeHUe (PyHKLMOHAIbHOTO
pasHO00pa3ns y NTHUIL U MIEKOIMUTAIONINX Y B 3HAYNTE/IbHO MEHBIIIell CTEIIeHN y pacTe-
Huit (Flynn et al., 2009). ITo MHeHUIO aBTOPOB LUTMPYEMOJI CTAaTbl, IOCIIEHEe CKOpee
BCEro CBS3AHO C TeM, YTO [JIs1 PACTEHUIT ObIIN MCCTeOBAHbI He COOOIECTBA CETbCKOXO-
3SI/ICTBEHHBIX 3eMeJlb, a IPUJIEralolyie K HUM II0/TyeCTeCTBeHHbIe MeCTOOOUTaHNA.

V3sMmeHeHMe pasHOOOpasusA cpeiu rpymn 6moMopd He OMHAKOBBL: Oojiee BCero
yBe/IMYNBAETCS BUJOBOE GOTaTCTBO OIHONETHUKOB/[ABY/IETHUKOB, M BUABI 3TOI OMO-
MOpdbl B HaNOO/bIIell CTEIEHN CIIOCOOCTBYIOT YCUIEHUIO CXOfICTBA (p/Iop, T.e. UX To-
MOTEHV3alVM, IO CPAaBHEHMIO C TPABSIHVCTBIMU MHOTOTETHUKAMMU U HEPEBIHUCTBIMMU
Bupiamu (puc. 4). Cpegyt BULOB, KOTOpbIe HATypa/lnu30BaINCh B OOJIBIIMHCTBE 061acTeit
(B 10 u 6oree), mpeoOIANAIOT OTHOMETHUKY — 57 %, ME€PEBAHNUCTbIE BUIBI COCTABIISIOT
18 %, a TpaBAHUCTBIE MHOTO/IETHUKN — 25 %. VI3 OBHONIETHUKOB BO BCEX MCC/IEOBAHHBIX
0071acTAX MpefCcTaBIeHbl TaKye PaclpoCTpaHeHHble BUIbI Kak Bidens frondosa, Conyza
canadensis, psp, BunoB p. Amaranthus, Lepidium densiflorum, HexoTOpble apXeopuTsI
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Puc. 4. BcrpeyaeMocTb MHIEKCOB romMorennsaryy HT, pacCUMTaHHBIX C y4€TOM PasHBIX Ipynn 6mo-
Mop:

A — ofHONMETHUKI/BY/IETHUKI, b — TpaBsHUCTbIe MHOTO/IETHUKY, B — epeBsHMCTbIe BUADI (110 JaHHBIM
aBTOpoB). UepHble npsaMoyronbHnku — HT > 0, ceppie — HT < 0. Pacnpenenenne HT 1o KmaccaM 3Ha41MMO
pasmmyaeTcs A Beex map IpyImn 61oMopd mo Kputepuio Yunkokcosa (p < 0.001).

(Descurainia sophia, Setaria pumila, S.viridis, Sonchus asper, S. oleraceus u gp.). B otnu-
4e OT OJHOJIETHMX BUJIOB, TPABSHUCTbIE MHOTOJIETHVKY ¥ OCOOEHHO JipeBeCHbIE Ty>Ke-
pozHble BUAbI ycunusaioT guddepennyanuio ¢nop. B kasectse npumepa guddepen-
IIPOBAHHOI HATypa/lu3alyun Cpefy JepeBsHUCTBIX BUIOB MOXKHO npuBecTu Amorpha
fruticosa, Elaeagnus angustifolius, Morus alba, xoTopble HaTypan30BaIICh B OCHOBHOM
B I0)KHBIX 00/1aCTSIX, @ Cpefiy TPaBAHUCTBIX MHOTONIeTHUKOB — Calystegia inflata, Petasites
hybridus, Symphytum asperum ¢ IpefIOYTUTEIBHOI HATypaIU3alell B CpeHell IoIoce
EP. AHa/10TMYHBII BBIBOJ, IT0 YYACTHUIO Pa3HBIX IPYII 6uoMopd B roMoreHmsaryn/mud-
depennyanuy nonydeH npu ananuse ¢roper mratoB CeBeproit Amepuku (Qian and
Guo, 2010). I[TpeumyecTBa MajIONIe THUX BUJOB 10 CPAaBHEHIO C MHOTOJIETHUMIY MOYKHO
OOBACHUTD TeM, YTO IIepBbIe JIETKO aJaNTUPYIOTCA K PA3HBIM 9KOMOTMYECKUM YCIOBH-
SM VM MOTYT PacCe/IATbhCs B KIMMATUYECK) Pa3/IMIHbIX PerMoHax 6/1arofaps KOpOTKOMY
KVI3HEHHOMY LMK, BBICOKMM CKOPOCTH POCTa U CEMEHHOJ IPOXYKTUBHOCTIA.
CoOTHOIIIeHNe TAKCOHOMIYECKOTO 1 (PYHKIIVOHATILHOTO PasHOOOpasus MOXeT 3a-
BICETb OT MaciuTaba uccnegoBanmii. Tak, B TOKaJIbHOM MacIuTabe yBeIueHne CXOfCTBa
COCTaBa IOVIMEHHBIX JIECOB B Pe3y/IbTaTe PA3INYHBIX IIPOLeCcCOB (BHEPEHMs Ty>KepOJi-
HBIX BUJIOB, MI3MEHEHNA BOJHOTO PEXIMa) COIMPOBOXKAAIOCh (GYHKIMOHAIBHOM TOMO-
reHusanyen ux crpykrypst (Brice et al., 2017). IlonoxurenbHas 3aBUCUMOCTb MEX/Y
(GYHKIVMOHAIBPHBIM U TAKCOHOMMYECKVMM OOraTCTBOM BBIAB/IEHA J/IA COOOIIECTB ITHI]
B HapyLIeHHBIX ecax AHj Ha fore Yummu (Ibarra and Martin, 2015). B pernonanbHoM Mac-
wrabe, mo yreepxxaenuto C. Bumnesxe (S. Villéger) u coaBropos (Villéger et al., 2014), He-
CMOTPA Ha BBIAB/ICHHYIO 3aBUCMMOCTb Mexy HT u HF, usMeHeHVe QyHKIMOHATLHOTO
PasHO0OpasNs HeMb3s OTCIKNBATD 110 U3MEHEHNI0 TAKCOHOMIYECKOTO pasHoobpasus,
IIOCKOJIBKY He Bcerga 06a mpoliecca MMeIOT OfIHAKOBYIO HallpaBIeHHOCTh. I1pu n3yye-
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HUM pasHooOpasus pui6 st 40 % peunbix 6acceliHoB 3amafHou [TameapKTuky 6bl1a OT-
MedYeHa TaKCOHOMm4eckas AuddepeHImanys, Ho o GyHKIVOHAIBHBIM IPYIIIaM CXOJ-
cTBO yBennuuBanocb. HecoorserctBue BermunH HT n HF o6Hapy»XeHO [/Is HaCe/IeHNUs
pb16 B o3epax Kuras na mnaro FOHpHaHB (Su et al., 2015), 4TO TOCTY>KUIO ITOBOLOM IS
QHAIOTMYHOTO BbIBOfla. HecMOTps Ha CyIecTBYIOLVe IPOTUBOPEYNs], OYeBUIHO, YTO
M3MeHeHNe GpyHKIMOHAIBHOTO PasHOOOpasns MOXeT ObITh XOPOIINM UHAMKATOPOM He
TONIBKO PYHKIMOHMPOBaHMS U cTabunbHOCTY 9KocucTeM (Villéger et al., 2014), Ho 1 co-
CTOsIHMA OMOT pasHOro Maciutaba. B cBssu ¢ 9TuM HeOOXOAMMBI Ja/IbHENIINe MCCIIe-
JOBAHVA U1 IPOBEPKM MOTEHIIMATbHBIX 3¢ (eKTOB PYHKIMOHAIBHOI TOMOTeHI3aLnu/
muddepeHmanyy B pasnMIHbIX MacIiTabax.

5. 3aknroueHue

B pernonanbHoM Macuitabe yHUUKALusa 6MOTBI, KaK OfHO 13 IPeIIoIaraeMbIx
IIOCTIefICTBUI pacceeHNsl 4yKePOJHbIX BIJIOB, He SBJIsAeTC HeM30eXKHBIM (paKkToM Ouo-
JIOTMYeCKVX MHBA3Wil, aHA/IOTMYHAs TOUKA 3peHMs BbICKasaHa B psje pabot (La Sorte et
al., 2007; Qian and Guo, 2010). O4eBUAHO TaK>Ke, YTO HEOOXOAMMO MCIIOIb30BAHME KO-
NIM4eCTBEHHBIX [OAXO/0B /I 60JIee B3BEIICHHOII OLEHKN 3TOTO sB/IeHMsA. [ToM1Mo 3T0-
rO Ba)KHO pas/InyaTh pasHble aCleKTbl TOMOreHm3anyn/fudgepeHIanym 1 OLeHnBaTh
He TOJIbKO M3MEHeHMA BUJIOBOTO CXOCTBA/pasInuns, HO I COOTHOLIEHNA TPYIII BUJOB
B COCTaBe I CTPYKType 6moT. IIpucyTcTBMe HaTypannu3oBaBIINXCs BULOB PaCTEHNUIT BO
dropax cpenneit monoce EP B 1je710M yBenmn4mBaeT TaAKCOHOMIYECKOE pasHOOOpasue pe-
TMOHA/IBHBIX QJIOpP U YCUIMBART UX pasnnuns Onaropaps guddepeHpoBaHHOI HATY-
pajmsanuy B 3aBUCUMOCTH OT KIMMAaTU4eCKUX ycaoBuit. OfHAKO yCuleH e TAKCOHOMM-
4eCcKoro pasnnuus ¢Grop conpoBox/jaeTcs QyHKIVOHATbHOI TOMOTeHU3allelt, KOTopas
C y4eToM rpymi 61oMopd BUJOB 3aK/II0YAETCS B YBEIMYEHUN JOJIell OXHONETHIUX/ ABY-
JIETHUX U JIePEBSHUCTBIX PACTEHUI U CHYDKEHUM JOMM TPABSHMUCTBIX MHOTOJIETHUKOB.
B nenom oba mporecca — M3MeHeHNe TaKCOHOMUYECKOTO M (YHKIIMOHAIBHOTO CXOJi-
CTBa — B3aMOCBSI3aHBI, HO «IIPOTEKAIOT C Pa3HOI CKOPOCThIo». Yucmo BumoB Bo ¢iro-
pax pacreT ObICTpee, YeM yBeIMIMBACTCS YMCIO OOLINX BUJOB VIM IIPOUCXONAT U3Me-
HeHVSI B COOTHOLIeHNM (PYHKI[MOHAIBHBIX TUIIOB B CTPYKType ¢yiop. B pernonanbHom
Macuitabe Habmonaemble nsMeHeHnss HF MOXHO OOBSCHUTD CHIBHON aHTPOIIOTeHHOI
HapylLIeHHOCTbI0 Tepputopun EP 1 HaTypanuaaryei 4y>kepofHbIX BUIOB 10 HAapyILIeH-
HBIM MeCTOOOUTaHMAM. B aTOM crydae Han6o/bInit roMoreHn3upyromuit apdexT oxa-
3bIBAIOT OffHOJICTHYIE/ ABY/IETHIE BUJIBI, Y YBe/IMYEHE X O/ CIIOCOOCTBYET He TOIbKO
(bYHKI[MOHA/IBHOIA, HO ¥ TAKCOHOMMUYECKOI TOMOTeHM3ALIVIN.
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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.

References

Aleksandrova, K. 1., Kazakova, M. V., Novikov, V.S., Rzhevuskaya, N. A. and Tikhomirov, V.N. (1996). Flora
of the Lipetsk Region. Moscow: Argus Publ. (In Russian)

Baiser, B. and Lockwood, J. L. (2011). The relationship between functional and taxonomic homogenization.
Global Ecology and Biogeography, 20 (1), 134-144. https://doi.org/10.1111/j.1466-8238.2010.00583.x

Baranova, O.G., Shcherbakov, A.V,, Senator, S.A., Panasenko, N.N., Sagalaev, V.A. and Saksonov, S.V.
(2018). The main terms and concepts used in the study of alien and synanthropic flora. Phytodoversity
of Eastern Europe, X1I (4), 4-22. https://doi.org/10.24411/2072-8816-2018-10031 (In Russian)

Blackburn, T.M., Pysek, P, Bacher, S., Carlton, J.T., Duncan, R.P, Jaro$ik, V., Wilson, J.R.U. and
Richardson, D.M. (2011). A proposed unified framework for biological invasions. Trends in Ecology
and Evolution, 26, 333-339. https://doi.org/10.1016/j.tree.2011.03.023

Borisova, E.A. (2007). Adventive Plants in Flora of the Ivanovo Region. Ivanovo: Ivanovo State University
Press. (In Russian)

Brice, M.-H., Pellerin, S. and Poulin, M. (2017). Does urbanization lead to taxonomic and functional
homogenization in riparian forests? Diversity and Distributions, 23, 828-840. https://doi.org/10.1111/
ddi.12565

Burman, S.G., Aronson, R. B. and van Woesik, R. (2012). Biotic homogenization of coral assemblages along
the Florida reef tract. Marine Ecology Progress Series, 467, 89-96. https://doi.org/10.3354/meps09950

Clavel, J., Julliard, R. and Devictor, V. (2011). Worldwide decline of specialist species: toward a global
functional homogenization? Frontiers in Ecology and the Environment, 9 (4), 222-228. https://doi.
org/10.1890/080216

Clavero, M. and Garcia-Berthou, E. (2006). Homogenization dynamics and introduction routes of
invasive freshwater fish in the Iberian Peninsula. Ecological Applications, 16, 2313-2324. https://doi.
0rg/10.1890/1051-0761(2006)016

Clergeau, P, Croci, S., Jokimaki, J., Kaisanlahti-Jokimdki, M.-L. and Dinetti, M. (2006). Avifauna
homogenisation by urbanisation: analysis at different European latitudes. Biological Conservation,
127 (3), 336-344. https://doi.org/10.1016/j.biocon.2005.06.035

Devictor, V., Julliard, R., Clavel, J., Jiguet, E,, Lee, A. and Couvet, D. (2008). Functional biotic homogenization
of bird communities in disturbed landscapes. Global Ecology and Biogeography, 17, 252-261. https://
doi.org/10.1111/j.1466-8238.2007.00364.x

Ernst, R., Linsenmair, K. E. and Rédel, M. O. (2006). Diversity erosion beyond the species level: dramatic
loss of functional diversity after selective logging in two tropical amphibian communities. Biological
Conservation, 133, 143-155. https://doi.org/10.1016/j.biocon.2006.05.028

Flynn, D.FE B., Gogol-Prokurat, M., Nogeire, T., Molinari, N., Trautman Richers, B., Lin, B. B., Simpson, N.,
Mayfield, M. M. and DeClerck, E (2009). Loss of functional diversity under land use intensification
across multiple taxa. Ecology Letters, 12, 22-33. https://doi.org/10.1111/j.1461-0248.2008.01255.x

Becmuux CIT6T'Y. Hayxu o 3emne. 2020. T. 65. Buin. 2 299



Grigorevskaya, A. Ya., Starodubtseva, E. A., Khlyzova, N. Yu., Agafonov, V. A. and Tishkov, A. A. (2004). Ad-
ventive flora of Voronezh Region: historical, biogeographical, ecological Aspects. Voronezh: Voronezh
State University. (In Russian)

Ibarra, J.T. and Martin, K. (2015). Biotic homogenization: Loss of avian functional richness and habitat
specialists in disturbed Andean temperate forests. Biological Conservation, 191, 418-427. https://doi.
org/10.1016/j.biocon.2015.11.008

Karpukhina, E.A., Alekseev, Yu. E., Zhmylev, P.Yu. and Lazareva, G.A. (2016). Flora of the Dubna City.
Dubna: Dubna State University Press. (In Russian)

Kazakova, M. V. (2004). Flora of the Ryazan Region. Ryazan: Russkoe slovo Publ. (In Russian)

Kazakova, M. V. and Shcherbakov, A.V. (2017). Floristic knowledge of municipal districts of the Ryazan
Region. In: M. V.Kazakova, ed., Trudy Riazanskogo otdeleniia Russkogo botanicheskogo obshchestva.
Vyp. 4. Floristicheskie issledovaniia, Ryazan: Ryazan State University, 65-83. (In Russian)

Khorun, L.V. and Kazakova, M. V. (2013). Floristic structure and naturalization of alien plant species of
the Ryazan region’s flora. Bulletin of Udmurt University. Series Biology. Earth Sciences, (2), 43-47. (In
Russian)

Korablev, A.P. and Smirnov, V.E. (2017). Plant Functional Diversity and Plant Life Forms. In: Biodiversity:
approaches of study and conservation, Proceedings of International Scientific Conference dedicated to
100th anniversary of the Department of Botany, Tver, Russia, 172-176. (In Russian)

Kiihn, I. and Klotz, S. (2006). Urbanization and homogenization — Comparing the floras of urban and
rural areas in Germany. Biological Conservation, 127 (3), 292-300. https://doi.org/10.1016/j.bio-
con.2005.06.033

La Sorte, F. A. and McKinney, M.L. (2007). Compositional changes over space and time along an occur-
rence-abundance continuum: anthropogenic homogenization of the North American avifauna. Jour-
nal of Biogeography, 34, 2159-2167. https://doi.org/10.1111/j.1365-2699.2007.01761 .x

La Sorte, F. A., McKinney, M. L. and Pysek, P. (2007). Compositional similarity among urban floras within
and across continents: biogeographical consequences of human-mediated biotic interchange. Global
Change Biology, 13, 913-921. https://doi.org/10.1111/j.1365-2486.2007.01329.x

Lambdon, P.W.,, Pysek, P, Basnou, C., Hejda, M., Arianoutsou, M., Essl, E, Jaros$ik, V., Pergl, J., Winter, M.,
Anastasiu, P., Andriopoulos, P.,, Bazos, I, Brundu, G., Celesti-Grapow, L., Chassot, P, Delipetrou, P,
Josefsson, M., Kark, S., Klotz, S., Kokkoris, Y., Kiihn, I., Marchante, H., Perglova, I., Pino, J., Vila, M.,
Zikos, A., Roy, D. and Hulme, P.E. (2008). Alien flora of Europe: species diversity, temporal trends,
geographical patterns and research needs. Preslia, 80, 101-149.

Leprieur, E, Beauchard, O., Hugueny, B., Grenouillet, G. and Brosse, S. (2008). Null model of biotic homog-
enization: a test with the European freshwater fish fauna. Diversity and Distributions, 14, 291-300.
https://doi.org/10.1111/j.1472-4642.2007.00409.x

Lockwood, J. L., Brooks, T. M. and McKinney, M. L. (2000). Taxonomic homogenization of global avifauna.
Animal Conservation, 3 (1), 27-35. https://doi.org/10.1111/j.1469-1795.2000.tb00084.x

Lososova, Z., Chytry, M., Tichy, L., Danihelka, J., Fajmon, K., Hajek, O., Kintrovd, K., Lanikova, D., Otypk-
ové, Z. and Rehotek, V. (2012). Biotic homogenization of Central European urban floras depends on
residence time of alien species and habitat types. Biological Conservation, 145, 179-184. https://doi.
org/10.1016/j.biocon.2011.11.003

Maevskii, P.E. (2014). Flora of the Middle Belt of Russia’s European Part. Moscow: KMK Scientific Press Ltd.
(In Russian)

Maiorov, S.R., Bochkin, V.D., Nasimovich, Yu. A. and Shcherbakov, A. V. (2012). Adventive Plants in Flora of
Moscow City and the Moscow Region. Moscow: KMK Scientific Press Ltd. (In Russian)

Malyshev, Yu. S. and Prelovsky, V. A. (2009). Alien species of mammals in reserves and national parks of
Eastern Sibiria. Baikal’skii zoologicheskii zhurnal, (2), 88-97. (In Russian)

McKinney, M. L. (2004). Measuring floristic homogenization by non-native plants in North America. Global
Ecology and Biogeography, 13 (1), 47-53. https://doi.org/10.1111/j.1466-882X.2004.00059.x

McKinney, M. L. (2005). New Pangea: Homogenizing the Future Biosphere. Proceeding of the California
Academy of sciences, 56 (11), 119-129.

McKinney, M. L. and Lockwood, J. L. (1999). Biotic homogenization: a few winners replacing many losers in
the next mass extinction. Trends in Ecology and Evolution, 14 (11), 450-453. https://doi.org/10.1016/
S0169-5347(99)01679-1

300 Becmnux CII6I'Y. Hayxu o 3emne. 2020. T. 65. Bun. 2



Morozova, O.V. (2002). Database on alien plant species. In: Yu. Yu. Dgebuadze, S.S. Izhevsky, ed., Materialy
soveshchaniia po ekologicheskoi bezopasnosti Rossii. Moscow: IUCN Publ., 83-94. (In Russian)

Morozova, O.V. (2018). Naturalized Alien Species in the Floras of the Middle Part of European Russia:
Homogenization or Differentiation? Russian Journal of Biological Invasions, 9 (4), 366-373. https://doi.
org/10.1134/52075111718040094

Morozova, O.V. and Borisov, M. M. (2010). Web-oriented geoinformation system on alien plant species
of European Russia. Russian Journal of Biological Invasions, 1 (3), 194-199. https://doi.org/10.1134/
$2075111710030094

Notov, A. A. (2005). Materials to the Flora of the Tver Region. P. 1: Higher Plants. Tver: Tver State University.
(In Russian)

Notov, A.A. (2009). Adventive Component of Tver Regional Flora: Dynamics of Composition and Structure.
Tver: Tver State University. (In Russian)

Olden, ]. D. (2006). Biotic homogenization: a new research agenda for conservation biogeography. Journal of
Biogeography, 33, 2027-2039. https://doi.org/10.1111/j.1365-2699.2006.01572.x

Olden, J.D. and Poft, N.L. (2003). Toward a mechanistic understanding and prediction of biotic homogeni-
zation. The American Naturalist, 162 (4), 442-460. https://doi.org/10.1086/378212

Olden, J. D., Poff, N.L., Douglas, M. R., Douglas, M. E. and Fausch, K. D. (2004). Ecological and evolutionary
consequences of biotic homogenization. Trends in Ecology and Evolution, 19 (1), 18-24. https://doi.
org/10.1016/j.tree.2003.09.010

Panasenko, N.N. (2003). Flora of vascular plants of Bryansk town. Botanicheskii Zhurnal, 88 (7), 45-52. (In
Russian)

Petchey, O.L. and Gaston, K.]J. (2006). Functional diversity: back to basics and looking forward. Ecology
Letters, 9, 741-758. https://doi.org/10.1111/j.1461-0248.2006.00924 x

Poluianov, A.V. (2005). Flora of the Kursk Region. Kursk: Kursk State University Publ. (In Russian)

Qian, H. and Guo, Q. (2010). Linking biotic homogenization to habitat type, invasiveness and growth form
of naturalized alien plants in North America. Diversity and Distributions, 16, 119-125. https://doi.
org/10.1111/j.1472-4642.2009.00627 x

Qian, H., McKinney, M. L. and Kiihn, I. (2008). Effects of introduced species on floristic similarity: Compar-
ing two US states. Basic and Applied Ecology, 9, 617-625. https://doi.org/10.1016/j.baae.2007.11.004

Qian, H. and Ricklefs, R.E. (2006). The role of exotic species in homogenizing the North American flora.
Ecology Letters, 9, 1293-1298. https://doi.org/10.1111/j.1461-0248.2006.00982.x

Rahel, EJ. (2000). Homogenization of fish faunas across the United States. Science, 288, 854-856. https://doi.
org/10.1126/science.288.5467.854

Reshetnikova, N. M., Maiorov, S.R., Krylov, A.V., Voronkina, N.V., Popchenko, M.1. and Shmytov, A.A.
(2010). Kaluga flora: An annotated checklist of plant species of the Kaluga Region. Moscow: KMK Sci-
entific Press Ltd. (In Russian)

Richardson, D.M., Pysek, P., Rejmanek, M., Barbour, M. G., Panetta, F.D. and West, C.]J. (2000). Natural-
ization and invasion of alien plants: concepts and definitions. Diversity and Distributions, 6, 93-107.
https://doi.org/10.1046/j.1472-4642.2000.00083.x

Rooney, T. P, Wiegmann, S. M., Rogers, D. A. and Waller, D. M. (2004). Biotic impoverishment and homog-
enization in unfragmented forest understory communities. Conservation Biology, 18, 787-98. https://
doi.org/10.1111/j.1523-1739.2004.00515.x

Sax, D.F. and Gaines, S.D. (2003). Species diversity: from global decreases to local increases. Trends in Ecol-
ogy and Evolution, 18 (11), 561-566. https://doi.org/10.1016/S0169-5347(03)00224-6

Schmera, D., Er6s, T. and Podani, J. (2009). A measure for assessing functional diversity in ecological com-
munities. Aquatic Ecology, 43, 157-167. https://doi.org/10.1007/s10452-007-9152-9

Schwartz, M. W,, Thorne, J.H. and Viers, ]. H. (2006). Biotic homogenization of the California flora in ur-
ban and urbanizing regions. Biological Conservation, 127 (3), 282-291. https://doi.org/10.1016/j.bio-
con.2005.05.01

Schweiger, O., Musche, M., Bailey, D., Billeter, R., Diekatter, T., Hendrickx, E, Herzog, E, Liira, J., Mael-
fait, J.-P,, Speelmans, M. and Dziock, E (2007). Functional richness of local hoverfly communities
(Diptera, Syrphidae) in response to land use across temperate Europe. Oikos, 116, 461-472. https://doi.
org/10.1111/§.2007.0030-1299.15372.x

Seregin, A.P. (2012). Flora of Vladimir Oblast, Russia: checklist and atlas. Tula: Grif i K Publ. (In Russian)

Becmuux CIT6T'Y. Hayxu o 3emne. 2020. T. 65. Buin. 2 301



Shaw, ].D., Spear, D., Greve, M. and Chown, S.L. (2010). Taxonomic homogenization and differentiation
across Southern Ocean Islands differ among insects and vascular plants. Journal of Biogeography, 37,
217-228. https://doi.org/10.1111/j.1365-2699.2009.02204.x

Sheremeteva, I.S., Khorun, L. V. and Shcherbakov, A. V. (2008). Synopsis of the flora of vascular plants in the
Tula Region. Moscow: Moscow Botanical Garden Press; Tula: Grif i K Publ. (In Russian)

Silaeva, T.B. (ed.) (2010). Vascular plants of the Republic of Mordovia (check-list of the flora). Saransk: Mor-
dovia State University Press. (In Russian)

Smart, S. M., Thompson, K., Marrs, R.H., Le Duc, M. G., Maskel, L. and Firbank, L. G. (2006). Biotic homog-
enization and changes in species diversity across human-modified ecosystems. Proceedings of the Royal
Society B, 273, 2659-2665. https://doi.org/10.1098/rspb.2006.3630

Smith, K. (2006). Patterns of nonindigenous herpetofaunal richness and biotic homogenization among
Florida counties. Biological Conservation, 127, 327-335. https://doi.org/10.1016/j.biocon.2005.04.026

Starodubtseva, E.A., Morozova, O.V. and Grigorjevskaja, A.]. (2014). Materials for the Black Book of
Voronezh Oblast. Russian Journal of Biological Invasions, 5 (3), 206-216. https://doi.org/10.1134/
$2075111714030114

Su, G., Xu, J., Akasaka, M., Molinos, J. G. and Matsuzaki, S.S. (2015). Human impacts on functional and
taxonomic homogenization of plateau fish assemblages in Yunnan, China. Global Ecology and Conser-
vation, 4, 470-478. https://dx.doi.org/10.1016/j.gecco.2015.09.002

Sukhorukov, A.P. (ed.) The identification manual of vascular plants of the Tambov Region. (2010). Tula: Grif
i K Publ. (In Russian)

Thuiller, W,, Richardson, D. M., Pysek, P.,, Midgley, G.E, Hughes, G. O. and Rouget, M. (2005). Niche-based
modelling as a tool for predicting the risk of alien plant invasions at a global scale. Global Change Biol-
ogy, 11, 2234-2250. https://doi.org/10.1111/j.1365-2486.2005.001018.x

Tishkov, A. A. (2016). Biogeography of anthropocene of Northern Eurasia: a methodology for assessing
the actual biodiversity. Archives of Zoological Museum of Lomonosov State University, 54, 405-440. (In
Russian)

Tobias, N. and Monika, W. (2012). Does taxonomic homogenization imply functional homogenization
in temperate forest herb layer communities? Plant Ecology, 213, 431-443. https://doi.org/10.1007/
$11258-011-9990-3

Trentanovi, G., von der Lippe, M., Sitzia, T., Ziechmann, U., Kowarik, I. and Cierjacks, A. (2013). Biotic
homogenization at the community scale: disentangling the roles of urbanization and plant invasion.
Diversity and Distributions, 19, 738-748. https://doi.org/10.1111/ddi.12028

Vasilevich, V.1. (2016). Functional diversity in plant communities. Botanicheskii Zhurnal, 101 (7), 776-795.
https://doi.org/10.1134/S0006813616070024 (In Russian)

Vasiukov, V.M. (2004). Plants of the Penza Region. Penza: Penza State University Publ. (In Russian)

Villéger, S., Grenouillet, G. and Brosse, S. (2014). Functional homogenization exceeds taxonomic homoge-
nization among European fish assemblages. Global Ecology and Biogeography, 23, 1450-1460. https://
doi.org/10.1111/geb.12226

Winter, M., Kiihn, L, La Sorte, E. A., Schweiger, O., Nentwig, W. and Klotz, S. (2010). The role of non-native
plants and vertebrates in defining patterns of compositional dissimilarity within and across continents.
Global Ecology and Biogeography, 19 (3), 1-11. https://doi.org/10.1111/j.1466-8238.2010.00520.x

Winter, M., Schweiger, O., Klotz, S., Nentwig, W., Andriopoulos, P., Arianoutsou, M., Basnou, C., Deli-
petrou, P, Didziulis, V., Hejda, M., Hulme, P.E., Lambdon, P.W,, Pergl, J., Pysek, P., Roy, D.B. and
Kiihn, I. (2009). Plant extinctions and introductions lead to phylogenetic and taxonomic homogeni-
zation of the European flora. PNAS, 106 (51), 21721-21725. https://doi.org/10.1073/pnas.0907088106

Zhmylev, P. Yu., Alekseev, Yu. E. and Morozova, O.V. (2017). Biomorphological diversity of plants in the Mos-
cow Region. Dubna: Dubna State University Press. (In Russian)

Received: June 5, 2019
Accepted: February 10, 2020
Contact information:
Olga V. Morozova — olvasmor@mail.ru

Pavel Yu. Zhmylev — zhmylev@gmail.com

302 Becmnux CII6I'Y. Hayxu o 3emne. 2020. T. 65. Bun. 2


mailto:olvasmor@mail.ru

