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Hncemumym sxonoeuu pacmenuil u scueomuwvix YpO PAH, . Exkamepunbype, Poccus

CocTaB M YHCJIEHHOCTb aIBEHTHBHBIX
U HHBA3UBHBIX KYCTAPHUKOB U /iepeBbeB
nojJiecka B jeconapkax r. Ekarepun0ypra

Pabora BEIIIONHEHA B paMKaX TOCYJapCTBEHHOTO 3aanust IHCTHTYTa SKOJIOTHI
pactenuii ¥ xuBOTHBIX Ypo PAH npu nognepxke KommiekcHol nporpaMMsl
VYpO PAH (npoexrsr 15-12-4-32 u 18-4-4-24) u PODU (16-54-00105).

TIpoananuzuposansvl cocmae u UYUCIEHHOCHb AOBEHMUGHBIX, 6 MOM Uucie
UHBA3UBHBIX, KYCMAPHUKOE U Oepesbed nodiecka 6 Jneconaprkax Examepunbypea.
B yemuvipex npocmpancmeenno pazobuyennbix Maccugax cOCHOBbIX 1€CO8 GbINOTHEHO
103 onucanus coobujecms Oepeebed NOONECKA U KYCMAPHUKOE 6 Oe3nUCIHOM
COCMOsIHUU HA KPY208bIX Niowaokax niowaovio 400 M. Bcezo 3apeaucmpuposano
16 6udos depesves u 30 6u00é Kycmapuukos. Hucio 3apecucmpuposanHublx U008
A0BEHMUBHBIX PACMEHUL NPEGLIUIACM HUCTO 3apecUCMPUPOBAHHLIX ADOPULEHHBIX
61006 — 25 u 21 6ud coomeemcmeenro. [loumu éce adgenmusHbie 8UObL 8 TECONAPKAX
60300H061510MCs. Tlo 0bwemy uucny ocobeil npeobnadarom abopucentvie 8UObl, HO
aoseHmueHvle U 0COOEHHO UHBA3UGHLLE GUObI JyYUUEe NPEeOCMABNeHbl CPeou MEIKUX
ocobell. 6 unsazueHvix 6udoe (Acer negundo, Amelanchier spicata, Berberis vulgaris,
Cotoneaster lucidus, Malus baccata u Padus virginiana) cocmaensrom 72% KpynHwix
ocobeti, 87% menkux ocobetl adsenmugHuix 61008 u 27% ceti uucienHocnmu nooaieckd.
Haubonee esvipasicena 6 Hacmosiwjee 6peMs U, 6€pOAmMHO, OyOem 6vblpadceHa 6
Onudicatiwem 6yoyugem skcnarncus 6 ieconapku Acer negundo u Malus baccata,; maxoice
oyoem ysenuuusamvcs oounue Cotoneaster lucidus u Amelanchier spicata.

KuaroueBble cioBa: oOpesechvle pacmeHus;, ypoanuzayus, 20poOcKue Jecd;
buonocuyeckue uHBA3UU.

BBenenune

Bernencteue GompImx TuTommanei HapyIICHHBIX 3€MENb, PasHOOOpasus Imy-
Tell KOMMYHHKAIHUi, OONBIINX 00BEMOB IPY30IIEPEBO30K U ICICHAIPABICHHOM
UHTPOAYKIIH TOPOJIA YacTO SIBISIOTCS MECTaMH IMPOHUKHOBEHIS, 3aKpPEIUICHHS
U HATypaJIU3allii 9y>KePOIHBIX pacTeHuil. PacturensHbiit Mup ropogos Poccun
HCCIIeyeTCs IPEHMYIIIECTBEHHO B HAaIllpaBICHNH H3ydeHus ¢iop. Bo ¢mopax ro-
ponoB Poccun dyxepo/HbIe (aBEHTHBHBIC) BUIBI COCTABIISAIOT B cpenHeM 27%
[1]. Tparchopmarust Gprop HeypOAHU3UPOBAHHBIX TEPPUTOPHIA, HAIIPUMED 3aII0-
BE/IHUKOB, 3aKOHOMEPHO HIJKE: JIOJIS 4y)KEPOIHBIX BHJOB B HUX JOCTHIaeT MaK-
cumyM 22%, coctaisis B cpenseM 8,5% [2].
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@®akTOpHI PaCTUTENHHBIX WHBA3HHU, BIMSIHUE HA PACTIPOCTPAHCHUE a/IBEHTHB-
HBIX M WHBA3WBHBIX PACTECHHI (PparMEeHTALNH, KPACBBIX U SKOTOHHBIX 3P (EeKTOB
W3yYajy B HeypOaHW3UPOBaHHBIX paiioHax [3—5]. Ho 3akOHOMEpHOCTH IPOCTpaH-
CTBEHHOT'O PacIpOCTPaHEHUs UyXKEPOIHBIX PACTCHUIN HCCIEA0BaIN U Ha ypOa-
HU3UPOBAHHBIX TEPPUTOPUIX, (PPAarMEHTHPOBAHHBIX, MCITBITHIBAIOIINX BINSHIC
PEKpeaIMoOHHBIX BO3AEHCTBUN U pa3HbIX (opM 3arps3HeHus [6-9], B ToM uucie
B ExarepunOypre [10]. OcoOeHHO MHTEpPECHBI B OTHOIICHWH M3yYCHHUS PaCcTH-
TENBHBIX HHBA3Hi JIECOMAPKU — AaHTPOIIOTCHHO HAPYIIICHHBIC, KBa3UHATYPaIbHbIC
cO00IIIeCTBa, IIEPEXOAHBIEC OT €CTECTBEHHBIX MECTOOOUTAHHUH K aHTPOTIOT CHHEIM.
Hacrosimas pabota — 4acTh KOMIIEKCHOTO ITPOEKTA M0 U3yUCHUIO TOPOJICKUX JIe-
comapkoB I. EkarepunOypra u kpaeBbix 3¢dekroB B Hux [11-13].

Llenp: aHanu3 cocraBa M 3aKOHOMEPHOCTEH pacmpeniesieHHus UYUCICHHOCTU
a/IBEHTHUBHBIX, TIPEXKIIC BCETO WHBA3WBHBIX KYCTAPHHUKOB M JICPEBHEB IOIIECKA
B Jecomnapkax I. ExarepunOypra ¢ mpoBepkoi AByx rumore3. 1. B ymecomapkax
r. ExarepunOypra cpenu aIBeHTHBHBIX BUIOB KYCTApHHUKOB U IEPEBHEB MOAJIECKA
HaMOOJbIIAs YUCICHHOCTh XapaKTepHa Ui BHIIOB, HMEIOIINX CTAaTyC MHBA3UB-
HeIX 111 Cpennero Ypana: Acer negundo L., Malus baccata (L.) Borkh., Ame-
lanchier spicata (Lam.) C. Koch, Cotoneaster lucidus Schlecht. 2. Ocobennoctu
pa3MepHOU W TPOCTPAHCTBEHHON CTPYKTYPhI NONYISIUU Acer negundo, Malus
baccata, Amelanchier spicata, Cotoneaster lucidus cBUIETeIbCTBYIOT 00 UX aK-
THUBHOM PaclpOCTpPaHEHHH B Jieconapkax . ExarepunOypra B HacTosIee Bpemsl.
[NepBas runoTe3a HaIIpaBlieHa Ha CTPOTYI0 BepH(UIMKALINIO CJIeIaHHBIX K HACTO-
simeMy BpeMeHu 00001eHuit [ 10, 14] 00 HHBa3WMBHOM cTaTyce aJBEHTHBHBIX pac-
TeHuit Ha CpenHeM Ypaie. Bropas runoTesa HarpasjieHa Ha TOUHYIO XapaKTepH-
CTHKY JTalla HaTypalln3alii — 3aKpeIICHHE, OCBOCHHUE JIOKATBHBIX YIaCTKOB MITH
[IMPOKAsT KCTIAHCHS — MOJICTIbHBIX BUOB HHBA3HBHBIX JICPEBHEB U KyCTAPHUKOB.

MarepuaJjbl 1 METOAUKH HCCIeTOBAHMUI

Paiion u ywactku. ExarepuHOypr — KpymHBIH NPOMBIIUICHHBIH M agMu-
HucTparuBHBIA 1eHTp Ha Cpemnem Ypane ¢ HaceneHuem [,5 MIIH dYenmoBeK
(56°59'00"N 60°35'00"E); ropozckue jieca U JIeCONapKH 3aHUMAIOT OYTH TPETh
(15,3 TeIC. Ta) ero miomany [13]. CormtacHO G0TaHUKO-TeorpauIecKoMy paro-
HupoBaHUI0 CBEpIOBCKOI 00nacTu I. EkaTepHHOYpr pacmonokKeH B I03KHOTaeK-
HOW IMOJ130He OOpealbHO-JIECHON 30HBI. B pacTHTENBHBIX COOOMIECTBAX OKpyTa
peo0IalaloT COCHOBBIC C JIMCTBCHHUIICH, TPaBsIHbIE, TPaBSIHO-KyCTaPHUYKOBBIE
W 3€JICHOMOINIHbBIC Jieca [15] Ha JepHOBO-TIOI30JUCTHIX MOYBAX W Oypo3eMax.
Teppuropus roposia CUIBHO 3arpsi3HEHa U3-3a OONBIIOTO YHCIIA TPOMBIIUIEHHBIX
TIPEANPUSITUN 1 BBICOKOW TUIOTHOCTH aBTOTPAHCIIOPTHOM cetu [16, 17].

HccnenoBanus nposeneHs! B seconapke «HOro-3amagHblil», cocTosmeM U3
YEThIpeX IPOCTPAHCTBEHHO Ppa3/eNIEHHbIX JECHBIX MAacCHBOB ILIOWIaAbi0 40—
150 ra (56°47'54"N, 60°32"22"E). MaccuBsl pa3/ieneHbl aBTOJOPOraMHU WU ITy-
CTBIPSIMU € pa3pbiBamu Mexay cteHamu jeca 100-200 m. CocHOBBIE IPeBOCTON
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Jeconapka €CTeCTBEHHOTO MTPOMCXOXKICHHS. Bo3pacT gepeBbeB 0CHOBHOTO TIOKO-
nenust 90—120 net. YyacTku mon0upanuch Tak, YTo0bl Ha HUX HE OBLIIO CBEXKHX,
MacCIITa0HBIX U / WU IIeJICHAPABICHHBIX aHTPOIIOTCHHBIX HAPYIICHUH TTOYBEH-
HOTO TIOKpOBa (AOPOT M PACKOIOB) U APEBOCTOsI (IOXKAPOB U PyOOK). YUacTKu
OT IIEHTpa Topoja yaalieHbl Ha 5,2—6,7 KM, OT ONVKaWIIUX PaifOHOB KHJIOW 3a-
cTpoiiku — Ha 0,2—1,2 KM, OT TpaHuIl JeCHbIX MaccuBOB — Ha 0—-250 M. [TouBsl Ha
YYacTKax CpeiHe- M CITadOKaMEHUCTHIC THUIHYHBIC U OTIO/I30JICHHBIC OypO3eMEl,
Cc(OPMUPOBAHHBIC B YCIOBUSAX XOPOILETO JPCHAXKA; OCHOBHBIC HAIIPABICHUS UX
TpaHC(OPMAIUHU TI0]] BIMSHUEM YpOaHHW3aINH — TIONIICTaYNBAHAC BEPXHHUX TO-
puzontoB Ha 0,2-0,5 ea. pH no cpaBHeHUO ¢ (HOHOBBIMU MTOYBAMH, HAKOTUICHUE
0OMEHHBIX OCHOBAaHHH, yBETMUCHNE HACHIIICHUST OOMEHHOTO KOMILTEKCA KaJIbITH-
eM 1 oborarieHue moaBMKHbIMU popmamu azota [18].

Y4eTHble MIOIAAKH. YUCTHl KyCTAPHUKOB U AEPEBLEB MOAJICCKA BEHITIONHE-
HBI KaK 4acTh KOMIUIEKCHOTO OOCJIEIOBaHUS HKOCUCTEM TOpOACKHX JiecoB. Co-
CTOSIHHE TIOYB, IPEBOCTOS, TOIJIECKAa W HAITOYBEHHOTO ITOKPOBA PETHCTPHPOBA-
JIM HA KPYTOBBIX YUETHBIX MIomankax paguycom 11,28 m (rurormams — 400 m?).
B nienTpe kaxao# miomniaaku Obuto gaepeBo Pinus sylvestris L., a B cpeHeM Ha
Kax10# momasnke — 12,5 (¢ pasmaxom ot 3 10 23) nepeBbeB cocHbl [12]. Brioop
YYacTKOB U IDIOIIAI0K, X pa3MeTKa KpPacKOH Ha JIEPEeBBAX U IPEaBAPHTENbHAS
XapaKTEePUCTHKA IUIOMIAJ0K M JPEBOCTOCB HA HUX BBIOJHEHBI B HUIOHE—HIONIEC
2015 . B TpaBsHO-KyCTapHUYKOBOM SIpyc€ OOCIIEIOBAHHBIX YYaCTKOB JIECOB B
OCHOBHOM JOMHUHHUPYIOT Aegopodium podagraria L. n Urtica dioica L.; Taxxe
OYCHb OOMIILHBI KyCTAPHHKH, B IMEPBYIO ouepenb Rubus idacus L., ¢ TOKpBITHEM
30-60%. Ha HEeKoTOpBIX IIOIIAAKAX COXPAaHUIOCh JOMHHUPOBAHHE BUIOB HC-
XOIIHBIX BEHHHMKOBO-YepHHYHBIX coobmiectB — Calamagrostis arundinacea (L.)
Roth u Vaccinium myrtillus L.

Y4eThl KYCTAPHUKOB U iepeBbeB MOAJIeCKa BHITIONHEHEI B (peBpane—mapre
2016 r. Ha 103 momankax. O6mas wiomans yuera — 4,1 ra. YUuThIBaIu KUBbIE
0co0u JepeBbEB U KYCTAPHUKOB, KOTOPBIE OBUIN BEIIIE TOJIIIUHBI CHEKHOTO TI0-
KpoBa, T.¢. BhiIe 40-50 cm. Kputepuem Hamuuust ocoOu Ha y4eTHOH mioImaaxe
OBLTO TIONaTaHue OCHOBAHMUS CTBOJIA JIEpeBa WM KyCTapHUKA B KPYT paJnycoM
11,28 M. PaccrosiHust M3Mepsuid JTa3epHBIM JalbHOMEPOM. VICXOmHBIC OICHKH
YHUCIICHHOCTH — YUCII0 ocodeit Ha 400 M2,

TepmuH «0coOb» Hajee UCIONB30BaH JUI KPAaTKOTO 0003HAYEHMSI CUETHBIX
€IMHMII, KOTOPBIMH Y A€PEBHEB OBIIO OAHOCTBOIBHOE JIEPEBO M MHOTOCTBOJIb-
HBIN KYyCT, €CIIU CTBOJN pa3BeTBIsUICA. CUETHOW eIMHUIICH y KYCTaPHUKOB OBLI
MHOTOCTBOJIBHBIA KYCT HJIH ITOOET, €CIM CTBOJIMK OBLT OfuH. [lepeBhst U KycTap-
HUKHU YYUTBIBAJIH, PETUCTPHPYS UX Pa3MEPHYIO KaTETOPUIO: KPYMHBIC (@) WK
Menkue (b) ocobu. Kpurepuii oTHECEHHS AEpEBhEB M KyCTAPHUKOB K KPYITHBIM
0c00sIM — uameTp cTBosia Oombie 1 ¢M Ha BbicoTe 1,3 M. Y KyCTapHHKOB B Ka-
TETOPHUIO KPYIHBIX OTHECIH BCE MHOTOCTBOJBHBIE KyCTHL. MHOTOCTBOJIBHBIM
CUUTATHM KYCT C KOMIIAKTHBIM CKOIUICHHEM CTBOJIUKOB, PACCTOSHHE MEXIY OC-
HOBaHHSIMH KOTOPBIX 10 TIOBEPXHOCTH TIOYBBI OBLIO MEHBIIE TIOJIOBUHBI BEICOTHI
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CTBOJIMKOB (IIPH HEOOXOAMMOCTH JUIS TPOBEPKH TOTO KPUTEPUSI CHEXKHBIH T10-
KPOB PacKarblBaIl A0 MOBEPXHOCTH MOYBBI).

Oo0paboTka pe3yabTaToB HccienoBanus. 3Hauenns nuaekca llleanona pac-
CUUTBHIBAJIM C UCHONB30BaHUEM Jorapudma ¢ ocHoBanueM 2 [19]. Kpussie pas-
PEeXKEHUS CTPOWIIH C HCIIONIb30BaHNEM Mporpammbl EstimateS [20] mpu 3aianHOM
yucie nepectaHoBok, pasHoM 100. IIpu cpaBHEHUM o€l MCHONb30BAIN KpPH-
Tepuit xu-kBaapar (y?) mist tabmui 2x2 (dF = 1). B KOppemsIMOHHOM aHaIH3e
UCTONB30BaIN K03(dureHT koppessiuuu [Tupcona (7). PacueTsl BBIMONTHEHHI B
StatSoft STATISTICA 8.0.

Pe3yJ]])TaTl)l HccjaeaJ0BaHuA

Buabl KycTapHHKOB U IepeBbeB moajiecka. Beero 3apeructpuposano 46 Bu-
JIOB IPEBECHBIX pacTeHuii: 16 BUIOB JepeBbeB moiecka u 30 BHIOB KyCTapHU-
koB. Cpei HUX TipejicTaBiieHbl abopureHHbie (21) u agBeHTUBHBIE (25) BUIBL.

AOopurenHsblie aepeBbs (6 BUn0B): Alnus incana (L.) Moench, Betula pendula
Roth, B. pubescens Ehrh., Populus tremula L., Salix caprea L., Tilia cordata Mill.
AnsentusHble JepeBbs (10 BunoB): Acer negundo, A. platanoides L., Fraxinus
pennsylvanica Marsh., Malus baccata, M. domestica Borkh., Padus maackii
(Rupr.) Kom., Populus x sibirica G. Krylov et Grigoriev ex A. Skvortsov, Pyrus
ussuriensis Maxim., Quercus robur L., Ulmus laevis Pall.

AOopurennsle kyctapHuku (15 BunoB): Chamaecytisus ruthenicus (Fisch.
ex Woloszcz.) Klaskova, Cotoneaster melanocarpus Fisch. ex Blytt, Crataegus
sanguinea Pall., Lonicera pallasii Ledeb., L. xylosteum L., Padus avium Mill.,
Ribes nigrum L., Rosa acicularis Lindl., R. majalis Herrm., Rubus idaeus L.,
Salix myrsinifolia Salisb., Sambucus sibirica Nakai, Sorbus aucuparia L., Swi-
da alba (L.) Opiz, Viburnum opulus L. AnBeHTUBHBIC KycTapHUKHU (15 BHIIOB):
Acer ginnala Maxim., Amelanchier spicata, Aronia mitschurinii A. Skvorts. et
Maitul., Berberis vulgaris L., Cotoneaster lucidus, Euonymus europaeus L.,
Grossularia uva-crispa (L.) Mill., Lonicera tatarica L., Padus virginiana (L.)
Mill., Physocarpus opulifolius (L.) Maxim., Ribes aureum Pursh, R. rubrum L.,
Sorbaria sorbifolia (L.) A. Br., Syringa josikaea Jacq. fil. ex Reichenb., S. vil-
losa Vahl.

Obee pazHooOpasue Bo Beex 103 onucanusx, oueHnBaemoe nHaexcom Llen-
HOHA, HECKOJIbKO BBIIIE JUIT BCEX COBMECTHO PAacCMAaTPUBAEMBIX aJIBEHTUBHBIX
BHUJIOB (MeJKue ocobu — 2,27; kpynHsle — 2,89; o0e kareropuu — 2,61) mo cpas-
HEHHUIO CO BCEMH a0OpHUreHHbIME (Meskue ocodu — 2,19; kpymnHble — 2,43; 00e
kareropuut — 2,46). O MOBBIIIEHHOM BHJIOBOM OOTaTCTBE a/JIBEHTUBHBIX BHUJIOB,
0 CPaBHEHUIO ¢ a0OPUTEHHBIMH, CBUJICTEIBCTBYET M aHAIIN3 KPUBBIX pa3peke-
Hus (puc. 1, a). BunoBoe 60rarcTBO aOOpUTEHHBIX BUIOB BBISBIISIETCS JOCTATOY-
HO OBICTPO, H TIOCJIEe 00CIICIOBAHMS TIPUMEPHO TIOJIOBUHBI IIJIOMIAJIOK TIepecTaeT
npupacTats. Yucno oOHAPYKUBAEMBIX UY)KEPOJHBIX BHIOB, HAIPOTHUB, C YBE-
JIMYCHUEM YHCiIa 00CIIeMyeMbIX IUIomaaei HapactaeT Oosee tuiaBHo. Cyns 1mo
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(hopMe KpUBOH paspexeHus sl OOIIero Yrcia BUIO0B JISPEBbEB M KYCTAPHUKOB
nojyiecka (puc. 1, b), o0muii BUIOBOM COCTAB BBISBIEH OTHOCUTENILHO MOJHO.
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Puc. 1. Kpussie pazpexenns (+ 95%-Hblii 10BepUTENbHBIN HHTEpBaN): | — abopureHHbIe

BUIBI; 2 — aJIBEHTUBHBIC BUJIBL; @ — OOIIIEe YHCIIO BUIOB; b — 1epeBbs M KyCTapPHUKH MOJIECKA
[Fig.1. Rarefaction curves (+ 95% confidence interval): 1 - Native species; 2 - Alien species;
a - Total number of species; b - Understory trees and shrubs]

W3 25 anBeHTUBHBIX BUIOB 8 MPEIUIOKESHO CUNTATh MHBAa3UBHBIMHU 7151 Cpeji-
Hero Ypaia, 3aCITy>KABaIOIIMMHU BKITFOYCHHUS B peruoHaibHbIi blak-rer [10]. Tpu
Buaa (Acer negundo, Amelanchier spicata, Malus baccata) OTHOCATCS K TpyIIe
I akTHBHO BHENPSIONINXCS B €CTECTBEHHBIE COOOIIECTBA BIUIOB-TPAHC(HOPMEPOB.
Cotoneaster lucidus otHocurcs k rpynne 1I, Sorbaria sorbifolia, Berberis vul-
garis — x rpynne [II, Bkirrouaromeil BUIbl, HATYPAIU3YIONIMECS B HAPYLIEHHBIX
Mectoobutanusix. Lonicera tatarica v Padus virginiana oTHeCeHbI K MOTEHIU-
aIbHO MHBa3WBHBIM Jiisi CpeqHero Ypana (rpymma V). [1ate BumoB u3 tux 8
(Acer negundo, Amelanchier spicata, Cotoneaster lucidus, Lonicera tatarica u
Sorbaria sorbifolia) yxa3pIBaloTCs KaKk WHBA3WBHBIC W TOTCHIIMAIHHO WHBA3UB-
Hble B «HepHoil kaure ¢uopsl Cpeaneit Poccuny [21].

Jlariee xak WHBa3WBHBIC MBI aHAIM3UPOBAIH 6 BUJIOB: Acer negundo, Amel-
anchier spicata, Berberis vulgaris, Cotoneaster lucidus, Malus baccata v Padus
virginiana.

YuceHHOCTh a00pPUTeHHBIX M ABEeHTUBHBIX BUAOB. [Ipu aHanuse umc-
JICHHOCTH JIPEBECHBIX PACTCHUH HE YUHUThIBaIU Rubus idaeus v Sorbaria sorbifo-
lia, TaK Kax U1 HUX [IOACYET LICHOOMOHTOB Ha momazake 400 M?> — HeaeKBaTHBII
cnocob xapakrepuctuku odmmms. I1pu nojgcuere ocodelt He auddepeHmrpoBaIm
pasubie Buabl Betula, Salix u Cotoneaster. Bce ocodu Cotoneaster OTHOCUIN K
a/IBEHTHBHBIM KyCTapHUKaM, Tak Kak Cofoneaster melanocarpus BCTpeUeH eIu-
HUYHO.

Cpenu KpymHBIX 0cO0ei mpeoOinagaroT 0ObIYHbIC A0OPUTCHHBIC JCPEBbS U
KycTapHukH (puc. 2). IlepBble Tpu paHra 3aHuUMAaroT Sorbus aucuparia, Padus
avium u Lonicera xylosteum. ATBeHTUBHBIC BHIBI CPEIN KPYIHBIX 0co0ei nme-



Cocmas u YucieHHOCHb A08CHMUBHBIX U UHBA3UGHBIX KycmapHUKoe6 107

1T 4-it (Malus baccata), 6-ii (Cotoneaster lucidus), 7-i (Amelanchier spicata),
10-i1 (Ribes rubrum) u 12—13-it (Acer negundo n Ulmus laevis) panru. AGopu-
TeHHBIC BHJIBI TAKXKE MPEOOIaaloT Cpein MEJIKUX ocobei: 1-it (Padus avium),
3-it (Sorbus aucuparia) v 5-it (Populus tremula) panru. Ho B kKaTeropuu MeIKux
oco0ell aJBeHTHBHbBIC BUJIbI IIPEJICTABICHBI JIydllle, YeM Cpeld KpyrHbiX. Hau-
Oonee akTUBHO BO300HOBIAIOTCS Malus baccata (2-it panr), Acer negundo (4-i
panr) u Cotoneaster lucidus (6-i paHr).
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Puc. 2. YncneHHOCTb AepeBbEB U KyCTapHUKOB MOJJIECKA: @ — KPYIIHbIE; b — MEIIKUE;
1 — abopurenHsle; 2 — aiBeHTHBHbIC. [IpeacTaBieHbl BUIbI, HOPMUPYIOIIHE
95% 4dncneHHoCTH KaXJ0i pa3zMepHOit KaTeropuu
[Fig. 2. The number of understory trees and shrubs: a - Large individuals; b - Small individuals;
I - Native species; 2 - Alien species. The species forming 95% of each size category are presented]

U cpenu kpymHBIX, ¥ Cpeid MEJIKUX 0coOel mpeodiagaroT 0coou abOpUreHHBIX
BuaoB (puc. 3): 75 m 61% cOOTBECTBEHHO. 3aciyKHBAIOT OOCYKACHUS IBa
CBSI3aHHBIX COOTHOIICHHS. BO-NEpBBIX, CTEMEeHb MpeodiamaHus aOOpUTCHHBIX
BHZOB HAJ aIBCHTUBHBIMH OOJbBIIC B KAaTCTOPUH KPYIHBIX OCOOEH, deM B
KaTeropuu MEIKUX. Bo-BTOPBIX, Y a00OpUTEHHBIX BHIOB MEIKHX 0COOCH MEHBIIIE,
4YeM KpPYIHBIX, & y aJBEHTHBHBIX, HA00OPOT, MEIKHUX OcoOed Ooiblne, yem
KPYIHBIX. Pa3inine COOTHOIICHHS «MEJIKHE / KPYIHbIE 0COOM» y abOpHUIeHHBIX
1 aJIBCHTUBHBIX BHIOB BBICOKO 3HAUMMO: y> = 217,24; p < 0,0001.
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Puc. 3. CymmapHast 4HCIEHHOCTh 0c00ei pa3HBIX pa3sMEPHBIX KaTeropHid
a0OpHUIeHHBIX U aJIBEHTUBHBIX BUJIOB: d — KPYIIHBIE; b — MEJKHe
[Fig. 3. The total number of individuals of native and alien species belonging
to different size categories: a - Large individuals; b - Small individuals]

Takum 00pazoM, MO CyMMapHOW YUCICHHOCTH B TOPOJICKHUX JiecaX mpeodna-
JafoT a0OpUTEeHHBIE BUIBL, HO aJIBEHTHBHBIC BO30OHOBISIOTCS ycmenHee. B pe-
3yJIbTaTe mpeodnaganne a0OpUreHHbIX PACTCHUI HA/l aIBEHTHBHBIMHU BBIPAXKEHO
OYEHBb KOHTPACTHO CPEIH KPYIHBIX 0co0el, HO cirabee cpe MEeTKUX.

YuceHHOCTh WHBA3MBHBIX BUAOB. [lonmaBisiomiee OONBIIMHCTBO 0COOEH
a/IBEHTUBHBIX JIEPEBBHEB U KyCTAPHUKOB OTHOCHUTCS K 6 BHIaM, HHBa3HUBHBIM IS
Cpennero Ypana. CymmapHo ocobu Acer negundo, Amelanchier spicata, Ber-
beris vulgaris, Cotoneaster lucidus, Malus baccata u Padus virginiana —sto 72%
KpYIHBIX U 87% MeNKux ocoOeli a[BEHTUBHBIX BUIOB. J]0JIs1 HHBA3UBHBIX BHIOB
3HAYMTENIbHA U B MTOJTecKe B 11esioM: 18% KpymHBIX U 34% MEIKUX 0COOCH.

VY WHBa3UBHBIX BHUJIOB OCOOCHHO BBIPAKEHO IpPEOOIaTaHue MEJIKHX OCO-
Oefl Hax KPYMHBIMH. DTO 3aKIIOYEHHE HAISKHO MPH aHAIN3E COOTHOLICHUS
«MEJKHE / KPYITHBIE» KaK MEXy TPYIIaMi HHBA3UBHBIX H MPOYUX aIBEHTUBHBIX
(nennBasuBHBIX) BuAoB (x> = 81,58; p < 0,0001), Tak u MeX Iy rpymaMu HHBa-
3MBHBIX U BCEX MPOYMX (COBMECTHO HCMHBA3WUBHBIX a[BEHTUBHBIX U a0OpUTCH-
HBIX) BUIOB (> = 232,25; p <0,0001).

PasHple WHBa3WUBHBIC BHIBI TAKKE HE TOMOICHHBI [0 COOTHOIICHHUIO
«MeNKHe / KpymHble 0co0m». B mopsimke yBemHMUCHHS YnCiia 3apeTUCTPHPOBAH-
HBIX KPYITHBIX 0CO0€W OHM 00pasytoT pa: Berberis vulgaris < Padus virginiana <
Acer negundo < Amelanchier spicata < Cotoneaster lucidus < Malus baccata.
AHAJIOTUYHBIN pAJ A MEJIKUX ocoOelt: Padus virginiana < Berberis vulgaris <
Amelanchier spicata < Cotoneaster lucidus < Acer negundo < Malus baccata.
Psiiet Xopoiio coBmaaaroT: yeM 00Jbliie KPYITHBIX 0C00ei KaKoro-ndo BUIa, TeM
6ompire Menkux. OCHOBHOE pa3Uuue CBSI3aHO C TO3UIHAME Acer negundo: cpe-
JIM KPYIHBIX 0COOCH OH TOJBKO YETBEPTHIN [0 YUCICHHOCTH, & CPEIH METKHX —
BTOPOH.
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B mermoMm ycnentHo paccenminch B ieconapkax u Handoiee OOMIBHBI YeThIpe
WHBA3UBHBIX BUna: Amelanchier spicata (4% Bcex 3aperucCTpUPOBAHHBIX KPYII-
HBIX 0cobeit u 2% menknx); Cotoneaster lucidus (cooTBeTcTBeHHO 5 11 4%); Acer
negundo (2 u 9%); Malus baccata (7 n 18%). UuciaeHHOCTh 0coOeit APYrUX WH-
Ba3WBHBIX BUIOB MeHbIIE 0,5% B 00eMX pasMEpHBIX KaTETOPHSIX.

Ces3b Mesk1y o0M/IHeM pacTeHUil pa3sMepHbIX Kareropmii. OOmas 3ako-
HOMEPHOCTB NPOCTPAHCTBEHHOTO Pa3MEIICHHS U a0OpUTCHHBIX, W MHBA3HBHBIX
BUJIOB — BBIPOKCHHAS [TOJIOXKHUTEIIbHAS CBSI3b MEKIY YHCIIOM KPYITHBIX M MEJIKUX
0co0eil Ha YUeTHBIX IDIOMAAKax (Tabmuma). ITa o0Ias 3aBUCUMOCTh CHITbHEE BbI-
paXKeHa y YEThIPEX CaMbIX OOMIIBHBIX MHBA3UBHBIX PACTCHUI ([IMATa30H 3HAUCHUIT
7ot +0,44 o +0,79), Mo cpaBHEHHIO C YETHIPHEMS CaMbIMH OOMIIBHBIMH a0OpHTCH-
HBIMHU JIEPEBbSIMU U KyCTapHUKaMU (Anana3oH 3HadeHui » ot +0,11 1o +0,38).

CBs3b (r) Me:K1y YMCIEHHOCTHIO HA YYETHBIX MJI0IIAKAX KPYIMHBIX U MEJIKUX
oco0eil 0CHOBHBIX A00PUTeHHBIX U MHBAa3UBHBIX BUAOB (1 = 103)
[The relationship () between the numbers of large individuals and small individuals
of major native and invasive species on round plots (z = 103)]

Bup [Species] | r | p
AbopureHHbie [Native]
Sorbus aucuparia +0,26 0,0078
Padus avium +0,38 <0,0001
Lonicera xylosteum +0,28 0,0044
Salix caprea +0,11 0,2678
MuBa3uBHbIE [Invasive]
Malus baccata +0,65 <0,0001
Cotoneaster lucidus +0,44 <0,0001
Amelanchier spicata +0,79 <0,0001
Acer negundo +0,49 <0,0001

IIpumeuanue. p — ypoBeHb 3HAUMMOCTH.
[Note. p — Significance level].

O6cy:xneHue pe3yabTaToOB UCCJIAETOBAHUS

Bricokoe obumme moamecka B neconapkax I. ExarepunOypra u BEICOKOE yda-
CTHE B HEM YYXEPOJHBIX M HMHBA3HUBHBIX PACTEHHH KOHCTATHPOBAJIOCH paHee
[23-26]. Bcero mis ExarepunOypra ykaspiBaetcs 107 BHIOB ApeBecHBIX [27],
a BO BCeX JieconapKax ropoja, IiIomaab KOTopbix Oonee 15 Teic. ra, — 84 Buaa
[23, 24, 27-29]. YuuThiBas, 4TO HAIIe WUCCIICJOBAHHE OTPAHUYCHO HEOOIBIINM
JIMara3oHOM COOOIIECTB, CTENEHb BBISBICHUS BUIOBOIO COCTaBa KyCTaPHUKOB U
JiepeBbeB Mojutecka (46 BUIOB) Ha 00cie10BaHHBIX 4,1 ra MOXKHO CYUTATH YIIOB-
JETBOPUTEIbHON. OHAKO Cy/As IO HAKIIOHAM TMPaBbIX YacTell KPUBBIX pa3pexe-
HUS JUTS aJJBCHTHUBHBIX BHIOB H JUIs OOIIEro Yuciia BHIOB, IPH HApaIlHBaHUH
yyclia ONMMCAHUK B JIeCOMapKaX MOXKHO OXUJAaTh OOHAPY>KEHHsI elle KaKoro-To
YHCIIa HOBBIX BHJOB, IIPEKAE BCETO aIBEHTUBHBIX. Pasnuuane GpopMm KpUBBIX pa3-
pexeHust st abOPUTEHHBIX U aIBEHTUBHBIX BUJIOB OTPaXaeT BHICOKYIO YHCIICH-
HOCTb M PETYIIIPHOE pa3MeleHe B 00CIeJOBaHHBIX Jiecax 0co0ei abOpUTEHHBIX
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BHIOB W MEHBIIYIO YHUCICHHOCTh W KOHTarHO3HOC WM CIyYaifHOe pa3MeIlIeHIe
a/IBEHTHUBHBIX.

OO1mee OorarcTBo HalJICHHBIX A0OPUTEHHBIX W aJIBCHTUBHBIX JICPEBHCB H KY-
CTapHHUKOB Ha 00CIICIOBAHHBIX yYaCTKaX COMOCTABUMO, U YyTh 00JI€€ TIOJIOBHHBI
(54%) 3aperucTpupoBaHHBIX BUIOB — Uy>KEPOAHBIE. DTO 03HAYAET, YTO MOATICCOK
neconapkoB ExarepunOypra CHIbHO TpaHC()OPMHPOBAH IO BUIOBOMY COCTa-
BY. BONBIIMHCTBO a/IBEHTUBHBIX JIPEBECHBIX HCIIONB3YIOTCS B o3esneHennn [30]
U BbIcakeHbI B Jecomnapkax B 1970-1980-x rr. [23, 24]. [Tocaaku — 0CHOBHOM
ITyTh MIPOHUKHOBEHUSI aIBEHTUBHBIX M B TOM YHCIIC MHBA3UBHBIX BHJIOB B JIECO-
napku. [Ipennonarate HempeaHAMEPSHHBINA 3aHOC U3 CaJ0B MOXKHO B OTHOIIIC-
aun Grossularia uva-crispa n Ribes rubrum. Hapsigy ¢ TeM, 9TO WHBa3HBHEIC
MIPOIIECCHI MPUBEIN K CHILHOMY W3MECHEHHIO COCTaBa BHUJIOB, MOJJICCOK TAKKe
CWJIBHO TPaHC(HOPMHUPOBAH H TT0 OOWIIHIO 0COOEH, YTO MOYKHO HHTEPIIPETUPOBATh
KaK [IEHOTUYECKYI0 TpaHc(opmanuio. 27% Bcex ocolei B HAIIMX ydeTax Mpes-
CTaBJICHBI aIBEHTUBHBIMH BUaMu. O 3HAUUTEILHOM 0-pa3HO00Pa3NH aIBCHTHB-
HBIX PACTCHUI CBHJCTEIBCTBYIOT IMOBBIIICHHBIC, 10 CPABHEHUIO C a0OPUTCHHbI-
MU, 3HaueHHs HHAeKca llleHHoHa, CyMMUPYIOIIEro OIeHKH OOraTcTBa BUIOB H
UX YHUCICHHOCTH.

OTHOCHUTENFHO CTETEeHH TpaHC(OpPMAIIUH BHIOBOTO COCTaBA HAIIH JaHHEBIC
He abCOIOTHO HOBBI M MOATBEPXKAAIOT paHee caelaHHble oneHku [23, 24]. Ho
KOJIMYIECTBEHHAS XapaKTEPHUCTHKA IICHOTUIECKOH TpaHC(HOPMAINHN TTOTeCKa TS
neconapkoB ExarepunOypra mosydeHa BrepBbie. B mpeinecTByomux padorax
TpaHchopMay MEHOTHIESCKUX XapaKTEPUCTHK (0OMIIMe, COMKHYTOCTh, BO300-
HOBJICHHC) OMHUCHIBAIUCH TOJBKO KaueCTBEHHO. CTEreHb IEHOTHYCCKOW TPaHC-
(opMarn mojiecka B peaJbHOCTH, BEPOSTHO, HECKOJIBKO MEHBINE MPUBEICH-
HBIX BBIIIE OIICHOK, MOCKOJIBKY MPH MOJCYETE YHCIIa 0COOeH Ha IO IKaX MBI
HE YYHTHIBAIU 1o0eru Rubus idaeus. Mexly TeM MaJIiHA B JieCONapKax OYCHb
obunbHa. OHa BeTpeueHa Ha 100 yyerHbIX ruiomankax u3 103, a cpennss s
BCEX IUIOIMAI0K IIOTHOCTE €€ MOmyJsiiuy — 12 mo6eros Ha 2,5 M? (yY€ThI BBIITOJ-
HEeHBI Ha Kaxao# riomajke B 10 kBaaparax 0,5%0,5 m). UaTepecHo, 4TO cpeaun
a/IBEHTUBHBIX U WHBA3WBHBIX PACTCHUH €CTh BU, ONMM3KHH K R. idaeus 10 CTPYyK-
Type 1mo0eroBoii cuctemsl, — Sorbaria sorbifolia. OH BCTpedeH Ha OPSIIOK PEXE,
yeM R. idaeus (oTMedeH Bcero Ha 3 turomaakax u3 103), HO oOpasyeTr rycrhie,
MPAaKTHYCCKU MOHOBHUJIOBBIC 3aPOCIH ILIOMIABIO OT IECSTKOB JI0 MEPBBIX COTCH
KBaJpaTHBIX METPOB C MTOKPBITHEM, OMu3kuM K 100%.

[To HamuM oIleHKaM, MOYTH Y BCEX aOOPHUICHHBIX U aJIBEHTUBHBIX BUIOB B
Jeconapkax MMEIOTCS MEJKHE O0COOH, SBIIOMINECS PEe3yabTaToM BO300HOBIIE-
Husi. He BcTpeueHo MeNKuX, T.e. MOJIOABIX 0CO0EH TOJIBKO Y IBYX aOOpPHUIeHHBIX
(Chamaecytisus ruthenicus w Lonicera pallasii) v y 1ByX aJBeHTUBHBIX (Pyrus
ussuriensis  Quercus robur) BUJ0B, TIPEICTABICHHBIX B ydeTaxX Bcero 1-2 oco-
OsiMu. Takum 00pa3oM, IO HAIIUM HAOIIOICHUSM, TIOABIISIONICEe OOJIBITHHCTBO
a/IBEHTHBHBIX BUJIOB IIPEO/I0NIEIN FeHEPAaTUBHBIM Oapbep [22] 1 crtocoOHBI BO300-
HOBJISITHCSI B TOPOAICKUX Jiecax ExaTeprHOypra BHE MECT CIEIHATBHOTO KYJIBTH-
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BrpoBaHus. [I0CKOIBKY ajke B KaueCTBE MEITKUX 0COOCH MBI YIHTHIBAIN 0COOH,
KOTOpPbIC OBLTH BBIIIE BBICOTHI CHEXKHOTO TIOKPOBA, ATO OBUIH PACTEHUSI, KOTOPBIC
YK€ TIPEOIONIeNTH BBICOTY IoJIoTa TpaB. TakuMm 00pa3oM, B KaKOH-TO Mepe Halu-
yre 0co0eil TaHHOH KaTeropuH — 3TO CBHCTEIBLCTBO MPEOJOICHUS BUIOM Clic-
IyIOIIEro 0aphepa — MeHOTHYECKOro. [IprcyTcTBIE B yueTax KPyIHBIX 0co0eil B
HAIIIEM CJTy4ae He SBIIETCS OJJHO3HAYHBIM WHIUKATOPOM KaKOro-1n0o 3Tara Ha-
TypaJH3aliy U3-32 TOTO, YTO HENb3sl HCKIIOYUTh BEPOITHOCTH MCKYCCTBEHHOTO
MIPOMCXOXKICHHST YACTH 0COOCH Ty>KEPOIHBIX BHOB B JIECOMApPKaX.

WnTepriperaiiss COOTHOMICHUST «MENKUE / KPYIMHBIE 0COOM» KaK OCHOBAHMUS
JUTSL TIPOTHO3a COCTaBa MOJJIecka B Oy/IyIlieM He abCOMIOTHA M3-32 OHTOTCHETHYC-
CKHUX W TIOMYJISIIIMOHHBIX 0COOEHHOCTEH pa3HbIX BUIOB. TeM He MeHee 000CHOBa-
HO MPE/IIOI0KEHHE, YTO MEJIKHE 0COOM — ATO B TOH HIIM HHOM CTEIICHH, Pe3yJIbTaT
B0300HOBINeHHs. CIieoBaTeIbHO, MOXKHO TI0JIararh, 4To B OyaylieM B cooOIie-
cTBax Oy/JeT yBEIMYMBATHCS POJIb TEX BUIOB, Y KOTOPBIX MHOTO MEIKUX 0COOCH,
T.€. O0MIIbHOE BO30OHOBIICHHUE. M3 3TO# TpyIIIBl HANOOJIBIIHI HHTEPEC MPEICTaB-
JISI0T UHBa3UBHbIE. Acer negundo n Malus baccata neMOHCTPUPYIOT BBICOKYIO
YHCIEHHOCTh KPYMHBIX M MENKUX ocobeil. OHH, cIeIoBaTebHO, OIPaBIBIBAIOT
cTatyc BUAOB | rpymibsl MHBa3UBHBIX pacTeHuid. CIenyroumi mo 3HAYUMOCTH
WHBA3UBHBIN BHJI B JIECOTIApPKaxX B HACTOSIINI MOMEHT 1, BEPOSITHO, B OyIyIIeM —
Cotoneaster lucidus co 3HAUUTEITBHON YUCICHHOCTHIO 1 PABHBIM COOTHOIIICHHEM
KPYITHBIX ¥ MEJIKUX 0co0el. Amelanchier spicata Takxe TOCTaTOYHO OOMIICH, HO
MEJIKAX 0CO0eH y Hero MeHbIie, yeM KpymHbiX. OO0 uaylnel B HACTOSIINESE BpeMs
9KCIIAaHCHU U, CIIEIOBATEIHHO, O BHICOKOM MHBA3WBHOM HOTCHITHAJIE ATUX UCTHI-
PEX BHIOB CBHJCTEIBCTBYET BBIPAKECHHAS MPHUYPOYCHHOCTh MX MEIKUX 0COOeit
K yJacTKaM C KPyIHBIMH 0cOOsMH. Bo3ne KpymHBIX pacteHuit Acer negundo,
Amelanchier spicata, Cotoneaster lucidus n Malus baccata co3naroTcsi JIOKYChI
BBICOKOU TTOTHOCTH MEITKUX 0coOei. [Ipoure BuIbl, yKa3pIBacMble KaK HHBA3UB-
HBIC WK TIOTCHIMAIbHO MHBa3uBHbIC st CpenHero Ypaia, B HACTOSIIECE BpeMs
B 00CJICIOBaHHBIX JIECOMAapKax HE AEMOHCTPHPYIOT YHCICHHOCTH, OCTATOYHOM
JUTSL TOTO, YTOOBI CYMTATh MX YCIEIIHO PACHpOoCTpaHuBIIUMHECS. OTHAKO HATTHMYHE
KU3HECIIOCOOHBIX MOJIOJBIX PACTECHUMH, SIBILFOIINXCS PE3yIETaTOM BO300OHOBIIE-
HUSI, CBUJICTEIILCTBYET O TPEOIOJICHUU TeHEPATHBHOTO U, CKOPEEe BCETo, IICHOTH-
9YecKoro 0aphepoB M O3HAYAET, YTO ITH BUIBI HAXOMITCA Ha ATAlle HaTypan3a-
LUK, KOTOPBIA MOXKHO 0003HAYHUTH KAK OCBOCHHE JIOKATBHBIX YYaCTKOB.

3akirouenne

Hamm pabouune rumnoressl MOATBEPAUINCH. BUbl 1epeBbeB M KyCTapHUKOB, KO-
TOPBIM IIPUCBOCH CTATyC MHBA3MUBHEIX | (Acer negundo, Malus baccata, Amelanchier
spicata) u 11 (Cotoneaster lucidus) xareropuii, COCTaBsOT OOJBIIUHCTBO CpPEIU
aJIBEHTHBHBIX pacTeHUH Ioiyiecka B Jieconapkax ExarepunOypra. Cpenu KpyIHBIX
oco0eit onn 3aHuMaroT 4, 6, 7 1 12-if panru B o011eM psiy BUJIOB, PACIOIOKEHHBIX
o yOsIBaHUIO 0OMHs. B kKareropmu Menkmx ocoOeil COOTBETCTBYIOUINE PAHTH WH-
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Ba3WBHBIX BUOB — 2, 4, 6 u §-ii. Takum 00pa3oM, HHBA3UBHEIE BH/IBI, TIO-BUIUMOMY,
BO300HOBJISIIOTCS yCIelHee, yeM abopurennsie. Ocobu 6 MHBa3MBHBIX BUJIOB (Acer
negundo, Amelanchier spicata, Berberis vulgaris, Cotoneaster lucidus, Malus bac-
cata v Padus virginiana) cocransror 82% Bcex 0coOeil aIBEHTUBHBIX BUIOB 1 27%
00IIIEl YNCIIEHHOCTH TTOIECKA. VI3 MHBAa3MBHBIX BUIOB caMblii OOMIBHEIN — Malus
baccata. 10 COOTHOIICHUIO YUCICHHOCTH KPYITHBIX M MEJIKAX 0COOEH MOXKHO 3aKITFO-
YHTh, YTO HaUOOJIEE BhIPAXKEHA B HACTOSIIEE BPEMsI M, BEPOSITHO, Oy/IET BhIpAKEHA B
Ormrkaiiiem OyryieM sKCcaHcHs B Jieconapku Acer negundo v Malus baccata. Tak-
e Oynet yBemmauBarthkcs oounme Cotoneaster lucidus v Amelanchier spicata.

Aemopuvl 6nazodapuvl 0-py OUON. HAYK, 6.H.C. 1a0. IKONO2UU OPEBeCHuIX pacmeHull
C.A. llagnuny u kano. 6UON. HAYK, CM.H.C. 1AOOPAMOPUU IKCNEPUMEHMATLHOU IKOTOSUU U
axknumamuzayuu pacmenui B.A. I'anaxo (bomanuueckuii cao YpO PAH, e. Examepunbype) 3a
nomows npu 8vloope u pazmemre NIOWAOOK, A MAKHCe KAHO. OUOL. HAYK, cCOMPYOHUKY Mysest
Hucmumyma skonoeuu pacmenuii u scusomuwvix YpO PAH (e. examepunbype) E.A. LLlyposoii
30 NOMOWb 6 OnpedeseHul pacmeHui.
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Denis V. Veselkin, Anastasia A. Korzhinevskaya, Elena N. Podgaevskaya

Institute of Plant and Animal Ecology, Ural Branch of the Russian Academy of Sciences, Yekaterinburg,
Russian Federation

The species composition and abundance of alien and invasive
understory shrubs and trees in urban forests of Yekaterinburg

The aim of this work was to analyze the species composition and abundance of
alien (including invasive) understory shrubs and trees in urban forests of Yekaterinburg,
an industrial city in the Middle Urals. The need for rigorous assessments of the current
stage of alien plant naturalization determines the relevance of the research. We tested
two hypotheses. 1. In urban forests of Yekaterinburg the largest numbers of alien
understory species are Acer negundo L., Malus baccata (L.) Borkh., Amelanchier
spicata (Lam.) C. Koch and Cotoneaster lucidus Schlecht, which are invasive for the
Middle Urals. 2. Age and spatial structure of invasive plant populations indicate their
active dispersal in urban forests of Yekaterinburg.

The work was carried out in urban forests of Yekaterinburg (56°47'N, 60°34'E), a
large city with a population of 1.5 million people, located in the southern taiga zone.
We studied pine forests of natural origin located within the city limits. The plots were
located in four forest areas of 40-150 ha (56°47'54"N 60°32'22"E) that were spatially
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separated from each other by roads or wastelands at distances of 100-200 m. The plots
were selected in such a way that they could be, as much as possible, comparable in
terms of characteristics of the relief, soil type and tree stand age. The age of the main
generation trees of urban forests is 90-120 years. We selected sites without recent, large-
scale, and/or targeted anthropogenic disturbances of the soil cover (roads, excavations)
and tree stand (fires, tree cutting). Adegopodium podagraria L. and Urtica dioica L.
mainly predominate in the field layer of the examined forest areas. Also, shrubs are very
abundant on the plots, first of all, Rubus idaeus L. with the average cover of 30-60%.
Calamagrostis arundinacea (L.) Roth and Vaccinium myrtillus L. have preserved their
dominance at some sites. These species dominate in original communities.

We made 103 descriptions in the understory shrub and tree communities in
February-March 2016. Species were identified in a leafless state on round plots of
400 square meters. The size category of understory plants was registered (large or
small individuals). We selected plots and sites and marked them with paint on trees
and carried out preliminary characterization of sites and stands in June and July 2015.
A pine tree (Pinus sylvestris L.) was in the center of each plot, and each plot contained,
on average, 12.5 (from 3 up to 23) pine trees. Woody plants were recorded on the plots
in a leafless state. The living individuals of trees and shrubs, which were higher than
the thickness of the snow cover, i.e. above 40-50 cm, were considered. The criterion
for the presence of an individual plant on the plot was the entry of the stem into a circle
with a radius of 11.28 m. The distances were measured with a laser range finder. The
counting unit for trees was a monocormic tree or a multi-stemmed tree if the trunk was
branching. The counting unit for shrubs was a multi-stemmed shrub or shoot if there
was one stem. Trees and shrubs were recorded by registering their size category: large
or small individuals. The criterion for categorizing trees and shrubs as large specimens
is a stem diameter greater than 1 cm at a height of 1.3 m. All multi-stemmed shrubs also
belonged to large shrubs. Both working hypotheses were confirmed. On the whole, we
registered 16 species of trees and 30 species of shrubs. The total number of registered
alien species exceeded the number of registered native species: 25 and 21, respectively
(See Fig. 1). Almost all alien species in urban forests are reproducing. Although native
species quantitatively dominate alien ones, the latter, especially invasive species, are
better represented among small individuals than native species (See Fig. 2). 6 invasive
species (Acer negundo, Amelanchier spicata, Berberis vulgaris, Cotoneaster lucidus,
Malus baccata and Padus virginiana) account for 72% of large individuals and 87% of
small individuals of alien species, and 27% of all woody species individuals (See Fig.
3). Malus baccata is the most abundant invasive species both among large and small
individuals. The second place in the abundance among large individuals is occupied
by Cotoneaster lucidus, and among small individuals it is by Acer negundo. When
analyzing the spatial features of native and invasive species location, we established
that small individuals of all undergrowth species were predominantly present in
close proximity to large individuals. A positive correlation between the number of
large and small individuals is more pronounced for the four most abundant invasive
plants, compared to the four most abundant native trees and shrubs (See Table). We
concluded that the species of trees and shrubs, which were characterized as invasive
I-st (Acer negundo, Malus baccata, Amelanchier spicata) and ll-nd (Cotoneaster
lucidus) categories make up the majority of alien woody plants in Yekaterinburg urban
forests. Thus, invasive species are appreciably more successful in reproduction than
native species. The 6 invasive species (Acer negundo, Amelanchier spicata, Berberis
vulgaris, Cotoneaster lucidus, Malus baccata and Padus virginiana) account for 27%
of all woody species individuals. The ratio between small and large individuals (size
categories) allows us to assume that the expansion of Acer negundo and Malus baccata
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in urban forests is most expressed nowadays and will be expressed in the nearest future. The
abundance of Cotoneaster lucidus and Amelanchier spicata will increase in a less degree.

The paper contains 3 Figures, 1 Table and 30 References.

Key words: woody plants; shrubs; urbanization; urban forests; biological invasions.
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