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AHHOTaumA. HanncaHa B NamATb O r/1aBHOM pegakTope KypHana «Russian Journal of Ecosystem Ecology» — g0ok-
Tope 6uonornyeckux Hayk, npodeccope Osbre BceBosnogoBHe CMUPHOBOM (09.10.1939-30.12.2024); OCBELLEHbI
ee nyTb B HayKe U Negarornieckyto 4eATe/bHOCTb. B Hauasle cBoel ucciegoBarte/IbCckol genatenbHocTu (1960-e Ir.)
OHa M3y4asia Nony/ALMOHHYO BMO/I0TUI0 IeCHBIX TPaB, BHec/1a BMecTe € A. A. YPaHOBbIM U KO/I/IEKTUBOM €ro y4eHu-
KOB U COTPYAHUKOB BK/1Ia4 B pPa3BUTUE TEOPETUHECKUX l'lpE/J,CTaB/]eHMI‘/II O CTPYKTYpe€ U ANHAMUKE LI,EHOI'IOny/]HLI,VII‘/II
pacTeHuit. B 1970-1980-x rT. OHa paclumMpuia TeMaTUKY MCC1e40BaHUI TpaB 1 cobpana cMcTeMaTU3MpOBaHHbIE AaH-
Hble 06 3KO/I0rMHeCKMX CTPaTerMAaX HECKO/IbKUX AeCATKOB BUAOB, MPOM3PACTAOWMX B LUIMPOKO/IMCTBEHHBIX /1ecax.
Ony6/1MKoBaHHasA eto B 1987 r. MOHOrpaduaA C onuMcaHMem MeTOAOB U Pe3y/IbTaTOB U3ydYeHUA NOMy/IALMOHHbBIX CTpa-
Terni pacteHuit 6bina NMOHEPHOM B PyCCKOA3bIYHOM nTepaType. B TOT e nepuog nog pyKoBOACTBOM UM MPU aK-
TUMBHOM y4yacTun O. B. CMMPHOBOW eXXeroAHO NMpOBOAU/INCE SKCNEAULMM AA U3YYEeHUA NONY/NIALUOHHOM OpraHM3aLmm
pasHbIX CMHY3UII B COCTaBe COODLECTB LWMPOKO/IMCTBEHHBIX /1€COB U XBOMHO-LUMPOKO/IMCTBEHHbIX /1ecoB. POKyC
VlCC/]EAOBaHVH;I nocTeneHHO CMeCTU/1ICA Ha NoNY/IALMOHHYHO XXU3Hb APEBECHbIX BUA0B, UX B/IMAHWE Ha NPOCTPAHCTBEH-
HYIO CTPYKTYPY /1€CHbIX GUTOL,EHO30B M MOYB, 3aTe€M, B CBOIO O4epe/b, — Ha B3aMMOOTHOLLEHWA NoNy/IALUiA gpeBec-
HbIX BUAOB C NMOMY/ALUAMMU reTepoTPOPOB PasHbIX TAKCOHOMMUYECKUX FPYNN 1 TPOPUYECKMX YPOBHEN. B Xxoge 3Kcne-
AVLUIA UCCNeA0BaHUA HOCU/IU HE TO/IbKO ONMcaTe/IbHbIM, HO MHOMAA M SKCNEPUMEHTA/IbHbIN XapaKTep: MPOBOAU/IOCH
pery/MpoBaHue CTPYKTYpbl LEeHOMONY/AALMI APEBEeCHbIX BUAOB C Lje/bl0 NMOBbICUTb CTPYKTYPHOE M TAKCOHOMUYECKOe
pa3Hoobpasue siecoB. KomnieKcHble uccieqoBaHna co3ganm 6asy aaa nogKpenseHna U pasBUTUA TEOPEeTUYECKUX
KOHL,enLuii MMPOBOM NMOMY/ALUOHHOM BUO/10rMK U SKO/I0TUK, ONUCBIBAKOLLMX CTPYKTYPHO-PYHKLMOHA/IbHbIE OpraHu-
3alMK U CAMOPEry/IALUI0 SKOCUCTEM. ITO Obl/IM NMpeaCcTaB/IeHUA O MO3aUYHO-LIMK/INYECKON ANMHAMUKE IKOCUCTEM,
K/II04EBbIX BUAAX OUOTbI U POAM UX MOMY/ALMOHHOM XU3HWU, KOMIMN/IEMEHTAapPHOCTH B MEXBUAOBbIX B3aMMOOTHOLLIe-
HUAX U ee BIMAHMUU Ha B1osiornyeckoe pasHoobpasue, a TakKe O LUMPOKOMACLLUTabHOM MHOrOBEKOBOM aHTPOMOreH-
HOW TpaHCchOpMaLMM 3KOCUCTEM, KOTOPaA NoAaB/AET BCE Mepeync/IeHHble NpoLeccsl. PasBnBaa 3TW KOHLENUmM,
O. B. CmupHOBa npugasazia 60/blioe 3Ha4eHUe MOCTPOEHUIO MaTeMaTUYECKUX MOge/el NonyAauuii, SKOCUCTeM
M MPOUCXOAALLMX C HUMM MPOLLECCOB, OPraHN30BbIBa/IAa COTPYAHUYECTBO MOMY/ALMOHHBIX BMOM0roB U APYruX nose-
BbIX 9KO/I0rOB C MaTemMaThKamu. B 1990-e rr. 1 Broc/1e4CcTBUM reorpadusa nonynaLMOHHO-60TaHUYECKUX U KOMI/IEKC-
HbIX BMOreoLeHOTUYECKUX UCC/IeA0BaHUI OXBATU/IA BCE MPUPOAHO-K/IMMATUYECKME 30HbI, FAe BCTPEYaloTCA /1eca,
Mo BCel eBpOMNenCKOlM YacT POCCMM U B Pas/IMHHBIX perMoHax a3uaTckon Yactu. Cpeau nybanKaumii, BbINyLLLE@HHbIX
Mo UTOram UCC/1ef0BaHMM, HaMbOo/bLLYIO U3BECTHOCTb NMO/YYMIA ABYXTOMHAA KO/I/IEKTUBHAsA MOHOrpaduma «BocTou-
HOEBpOMeNCKUe s1eca: UCTOPUA B rO/IOLEHE U COBPEMEHHOCTb» (2004), B X04e HanucaHusa kotopoit O. B. CmypHoBa
6bl1la OTBETCTBEHHBIM PeAaKTOPOM U BAOXHOBUTE/NEM paboTbl 49 aBTOPOB U3 19 Hay4HbIX OpraHusauui. OgHum
M3 BaXKHbIX TEOPETUYECKMX UTOrOB MHOro/1eTHeln paboTbl O. B. CMMPHOBOI CTazs10 060CHOBaHMe eto B 2000-€ IT. AK-
arHOCTUYECKUX KpUTEpUEB A/1A OLLeHKM CYKLe@CCMOHHOIO CTaTyca /IeCHbIX IKocucTeM. MonyaAaLMoHHble U Buoreole-
HOTUYECKMe UCC/Ie,0BaHMA OHa NPOA0/IKaAa BMN/IOTb 40 NMOC/eAHNUX /1eT CBOeM }u3Hu. OHa TaKKe Bcerga cTpemMu-
/1aCb PaCNpPOCTPaAHATb B HAy4HbIX Kpyrax KOHLEnuum 1 MeTo/bl, KOTOpble MPUMEHANA, A/ Yero akTUBHO 3aHMMaacb
neAarornyeckoi pabotoin. B Tom umcie B 1990-2000-e rr. O. B. CMmnpHOBa pyKkoBogu/a B IMyLMHCKOM rocyAapcTBen-
HOM YHMBEpCHUTETE MarucTepckoi obpasoBaTe/IbHOM NporpaMmont «BMoreoLeHo/10rMA U 1eCHAsA dKO/0MUA», YNTa/A
TaM 1 Mo MpUr/AaleHnIo B A4PYrMX yHMBepcuTeTax Poccum yqebHble Kypcbl «buoreoueHonormna» n «Mctopuieckasn
3KO0/10rMA», PyKOBOAMN/1a MHOFOYUC/1IEHHBIMU KBa/IMPUKALMOHHBIMM paboTaMu MarMcTpOB U aCMPAHTOB, HECKO/IbKUX
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comcKaTe/iei y4eHoM cTeneHn 4oKTopa brno/iorniyeckmx Hayk. Kpome npoBeseHna HayYHbIX MNO/1eBbIX UCC/1E€40BaHUMI
O. B. CMupHOBa B 1990-2010-€ I'T. Y4aCTBOBAa/1a B KCMEAULMAX C MPUPOA00XPAHHBIMU LL&IAMM, MIPUMEHSAHA CBOM 3Ha-
HUA U OMbIT 419 060CHOBAHUA OpraHM3aLmmM 0cob60 OXpaHAEMbIX MPUPOAHBIX TEPPUTOPUN. [APYrUumM NpakTUHECKUM
NPpU/IOXKEHNEM Pa3BUMBAEMbIX €H0 HAayUHbIX KOHLEMNLU Bbl1a HeOAHOKPATHasA My6/IMKaLMA NMPAKTUHECKUX PEKOMEH-
Aauui ans neconosib3oBaTesiel. B nociegHue roabl xusHu O. B. CMMPHOBA aKTUBHO 3aHMMa/1ach Nony/iapusaumen
Hay4HbIX B3r/1A40B, KOTOPblE OHA B T€YEHUE //IMTe/IbHOFO BPEMEHU PasBKBa/a, A4/18 3STOFO OHa YMTa/ia KypC IeKLMI
«3Kosorua aasa Bcex». HaydHoe Hacnegme O. B. CMUpHOBOM BK/to4aeT 60/1ee 300 ny6/1uKaumi, B TOM Yncae 28 mo-
Horpadwii 1 243 CTaTbM B peL,eH3npyeMmMblX KypHasax. O3HaKOMUTbLCA C ee TPyAamMu MOXHO Ha NepCcoHa/IbHOM CTpa-
HULE B MHPOPMALMOHHOM cucTeme «McTuHa» (https:/fistina.msu.ru/workers/7762639/).

KatoueBble cn1oBa: CMMPHOBA, re060TaHUKa, YYEeHbIH, MOMYAALMOHHAA SKO/10TUA

BaarogapHOCTH: Npy NOArOTOBKE CTaTbM UCMO/Ib30BaHa MHPOPMaALMA U3 KHUMM «McTOpUA pa3BuTMA BUO0ro-xu-
MUYeckoro ¢aky/bTeta MOCKOBCKOrO roCyAapCTBEHHOrO NeAarorMyeckoro MHCTUTYTa MMenu B. U. /lenuHa (MHCTu-
TYT 6MO/10MUM U XMMMUU MOCKOBCKOrO NeAarorMyeckoro rocyAapcTBEHHOro yHuBepcuTeTa)» (coctasutens H. H. Bo-
romo/0Ba, M., 2022). Tak:Ke Ucno/b3oBaHa MHGOpMaLMA U3 onyH/IMKOBAHHOTO AHEBHUKA geaa O. B. CMUpPHOBOW —
M. WU. Cmuprosa (https://corpus.prozhito.org/notes?diaries=%5B324%5D&diaryTypes=%5B1%5D&offset=50, goctyn
30.01.2025). ®oTorpadum (puc. 1,d,8) NpesOCTaB/eHbl COTPYAHMKAMU Kadeapbl 3Kon0rumM Mapuitckoro rocygap-
CTBEHHOrO YHMBEpCUTETa.

Ana uutuposanma: bpacaasckaa T. 10., EBcturHees O. U., KopoTkos B. H., l'epacbkuHa A. I1., AneliHnkos A. A,
Bobposckuii M. B., XaHuHa /1. I'. Onbra BceBonoaoBHa CMMPHOBA U BK/1ag, €e Hay4HOM U rnegarornyeckon genTe/lb-
HOCTU B pasBuTHMe /ecHOW GuoreoueHosorun [/ Russian Journal of Ecosystem Ecology. 2025. Vol. 10 (2).
https://doi.org/10.21685/2500-0578-2025-2-1
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Abstract. The article is written in memory of Doctor of Biological Sciences, Professor Olga Vsevolodovna Smir-
nova (10.09.1939-12.30.2024), who was the editor-in-chief of the journal «Russian Journal of Ecosystem Ecology».
The article describes her path in science and teaching activities. At the beginning of her research activity (1960s),
she studied the population biology of forest herbs. Together with A.A. Uranov and a team of his students and col-
laborators, she contributed to the development of theoretical ideas about the structure and dynamics of plant pop-
ulations. In the 1970-1980s, she expanded the scope of plant investigation and obtained a large amount of system-
atized data on the ecological strategies of several dozen herb species growing in broad-leaved forests.
She published her monograph in 1987, describing methods and results of studying plant population strategies, be-
coming a pioneer on this subject in the Russian-language literature. At the same period, under the guidance or with
the active participation of O.V. Smirnova, annual expeditions were conducted to study the population organization
of various synusia in the communities of broad-leaved forests and mixed coniferous-broad-leaved forests. The sci-
entific interests of the team gradually shifted to the population life of tree species, which are key species in forest
ecosystems and impact the spatial structure of forest vegetation and soils, then, in turn, to the relationships of tree
species populations with heterotroph populations of different taxonomic groups and trophic levels. During the ex-
peditions, the research was not only descriptive, but sometimes also experimental: the structure of tree species
populations was regulated in order to increase the structural and taxonomic diversity of forests. Comprehensive
studies created a basis for reinforcing and developing theoretical concepts of world population biology and ecology,
describing the structural and functional organization and self-regulation of ecosystems. Those were ideas about the
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mosaic-cyclic dynamics of ecosystems, key species of biota and the role of their population life, complementarity in
interspecific relationships and its impact on biological diversity, as well as large-scale centuries-old anthropogenic
transformation of ecosystems, which suppresses all the processes listed. Developing these concepts, O.V. Smirnova
attached great importance to the mathematical modelling of populations, ecosystems and the processes they are
involved in. She often initiated collaboration between population biologists and other field ecologists and mathe-
maticians. In the 1990s and subsequently, the geography of plant-population and complex biogeocenotic studies
covered all climatic zones where forests can be found, throughout the European part of Russia and various regions
of the Asian part. Among the publications released based on the results of the conducted studies, the most famous
was the 2-volume collective monograph «Eastern European Forests: History in the Holocene and the Present»
(2004). When writing it, O.V. Smirnova was the editor-in-chief and inspired work of 49 authors from 19 scientific
organizations. In the 2000s, as a sufficient theoretical result of her long-term work, O.V. Smirnova substantiated
diagnostic criteria for assessing the successional status of forest ecosystems. She continued population and bioge-
ocenotic studies until the last years of her life. She also always sought to disseminate among other researchers the
concepts and methods that she used, for this she was actively involved in pedagogical work. In particular, in the
1990s and 2000s, O.V. Smirnova headed the master's degree educational programme «Biogeocenology and Forest
Ecology» at Pushchino State University, delivered the lecture courses «Biogeocenology» and «Historical Ecology»
there and, by invitation, at other universities in Russia. Besides, she supervised numerous qualifying works of mas-
ter’s degree students and post-graduate students, several applicants for the academic degree of Doctor in Biological
Sciences. In addition to conducting scientific field research, O.V. Smirnova participated in expeditions with nature
conservation aimsin the 1990s-2010s, using her knowledge and experience to justify the establishment of specially
protected natural areas. Another practical application of the scientific concepts she developed was the repeatedly
published practical recommendations for forest users. In the last years of her life, O.V. Smirnova was actively in-
volved in popularizing the scientific views that she had been developing for a long time; for this purpose, she gave
a course of lectures called “Ecology for Everyone”. O.V. Smirnova’s scientific heritage includes more than 300 pub-
lications, e.g. 28 monographs and 243 articles in peer-reviewed journals. One can read her works on her personal
page in the Istina information system (https://istina.msu.ru/workers/7762639/).

Keywords: Smirnova, geobotany, scientist, population ecology

Acknoledgements: used in preparing the article was the information from the book "History of biologocal-chem-
ical faculty of V. I. Lenin Moscow State Pedagogical Institute (Biology and Chemistry Institute of Moscow Pedagog-
ical State University)" compiled by N.N. Bogomolova (Moscow, 2022). Also information from published diary
of M.I. Smirnov (O.V. Smirnova's grandfather) was used (https://corpus.prozhito.org/notes?diaries=%5B324%5D&di-
aryTypes=%5B1%5D&offset=50, date of access 30.01.2025). Photos (Fig. 1,a,8) were kindly provided by the staff
of the Department of Ecology Mariy-El State University.
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30 mexabpst 2024 1. y1ia U3 >KH3HU TIaBHBINA pe-
JnakTop Hamero >xypHaida Onbsra BceBosnomoBHa
CMupHOBa — KPYTHBII yUeHBIH B 00JIaCTH JJeMOTrpa-
(um pacTeHuU, TMOMYISIITMOHHON OMOJIOTHH U JIeC-
HOM GHOTeOIEHOIOTHH.

Onbra BeeBonogosna poaunack 9 oktsiopst 1939 .
B Mockge. Ee oternr BeeBonon Muxaitmosuda Cmup-
HOB OBUIT TJaBHBIM KOHCTPYKTOPOM IIPOEKTHOTO
orzena Tpecra anekrponeueit, a mama Huna Huxo-
naesHa CwmupHoBa — corpynuuneir TACC (mepe-
BOJUHIICH C (hpaHITy3CKOTO sI361Ka). B Hauane Benu-
kol OrteuecTBeHHON BoWHEI B. M. CMmupHoB
OPTaHM30BBIBAJT HBAKYyaI[I0 CBOCTO YUPEKACHHS,
MPOCTYIWICA B YCJIOBHSAX HaNpPsDKEHHOH palOOoThI
1 32007171 BOCTIAJICHUEM JIETKUX, BCIICJICTBHE YETO
y HEro pasBMJach CepJieyHas HeI0CTaTOYHOCTH,
OT KOTOpOi OH ymep B HosiOpe 1941 1. Onsry Bce-
BOJIOJIOBHY BOCHHTHIBalM Mama © 0alyIlika

Exarepuna MuxaiinoBHa JKykoBa; roJibl BOHHBI ce-
Mbs IIPOBEJIa B TOJIMOCKOBHOM MOCEJIKE HA CTAHLIUU
«42-11 xkunometp» Ps3aHcKON Xene3HOM Ioporu,
a Mocjie OKOHYaHMsI BOWHBI BEpHYJiach B MOCKBY,
rae kuia B l'arapuHCKOM IMepeyske, B KOMHAaTe
KOMMYHaJIbHON KBapTHUPBHI.

B mxomsHOM BO3pacte Ombra BcepomomoBHa
cTaJjia ToceniaTh Kpy)XKOK IOHBIX OHOJIOTOB IOHOIIIE-
cKoil cekunu Beepoccuiickoro o0mecTBa OXpaHbl
mpuposl (BOOIN), kotopsrii 6611 coznan mpu [oc-
ynapctseHHoM [lapBuHoBckoM my3ee [lerpom Iler-
poBuueM CMOJIMHBIM (FOHHATBl Ha3bIBAIM €rO
o ipo3utly — [1I1C). B crapmmx kmaccax MIKossl,
MOJ| BIUSHUEM CBOEH JBOIOPOAHOU cecTphl JIrog-
Muibel  AnekceeBHbl JKyKOBOH, mMOCTyHHBILEH
Ha (pakyJNbTeT eCTeCTBO3HAHHA (BIIOCIEACTBUH —
Ounonoro-xumMuuecknii) MOCKOBCKOTO —Trocyaap-
CTBEHHOTO mexarormyeckoro maHcruryra (MITIN)
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nmenu B. U. Jlennna, Onera BeeBonomoBHa ctaina
rmocemaTh Ha 3TOM (paKyJbTeTe CTyAeHYECKH 00-
TaHUYECKUU KPYIKOK, KOTOPHIM PYKOBOIMJ TaJIaHT-
JIUBBIA OOTaHUK W Tieaaror, mpodeccop Ajekcei
AnexkcaHIpoBUY Y paHOB, 3aBefoBaBuil B MI'TIN
kadenpoit 6otanuku. [1o ero 3amannro Onpra Bee-
BOJIOJIOBHA, €lle OyIydud IIKOJbHHUIICH, Hadajia
CBOIO TMEPBYIO UCCIIEIOBATEIbCKYI0 paboTy —

HaOJroIeHNe 32 CE30HHBIM PUTMOM POCTa KOpHEH
Y TPaBSIHUCTBIX PACTEHHUH B TOIMOCKOBHBIX yOpaBax.
Kpome Toro, oHa B 3T0 BpeMsi Xonuiaa Ha OHOJIOro-
MOYBEHHBIHN (aKyIbTeT MOCKOBCKOTO rOCYAapCTBEH-
Horo yauBepcurera (MI'Y) mmenn M. B. Jlomono-
COBa CITyIIaTh JISKIUU A. A. YpaHoBa 1o OOTaHHUKE —
OH padoTaJl TaM TI0 COBMECTHTEINBCTBY, B TOM YHCIIC
PYKOBOIMII T€OOOTAHUUECKUM KPYKKOM.

L

Puc. 1. O. B. CMMpHOBa B pa3Hble roApbl €e *KMU3HU:

d — 1957 I'.: Ha 9KCKYPCMU BOTaHMYECKOro Kpy»KKa MITIN B opaH:kepee [1aBHOro 60TaHMYECKOro CaAa;
6 - 1994 r.: BO BPeMSA YTeHWA /IeKLMM MarucTpaHTam Kadeapbl CUCTEMHOM 3K0/10rMm TNyLWUMHCKOro
roCyA,apCTBEHHOrO YHUBEPCUTET]; 8 — 2004 I.: BbICTyn/1eHne Ha VII MexayHapogHoi KoHdepeHLun
nMo MOpPO/I0rum pacTeHui, NocBALLLeHHOM NamATh U. T. u T. N. CepebpAKoBbIX, C Npe3eHTaLuen
KHUIK «BocTo4HOEBponelickue neca. McTtopua B rO/I0LEHE U COBPEMEHHOCTb»; 2 — 2009 T.: B MapLUpyTe
BO BpPeMs 3KCNeANLLMU B IECHOM MACCHB A,0/MHBbI P. BUKUH (MTpUMOpPCKUIA Kpait)

Fig. 1. O.V. Smirnova in different years of her life:

a-1957: on an excursion of the botanical club of Moscow State Pedagogical Institute in the greenhouse
of the Main Botanical Garden; 6 — 1994: during a lecture for master’s degree students of the Department
of Systems Ecology at Pushchino State University; 8 - 2004: speech at the VII International Conference
on Plant Morphology, dedicated to the memory of I.G. and T.I. Serebryakovs, with a presentation
of the book "Eastern European Forests. History in the Holocene and the Present"; 2 - 2009:
on the route during an expedition to the forest massif of the Bikin River valley (Primorsky Krai)

TTocie oxonuanus mkonsl Onera BeeBonomosaa

B 1958 r. moctynmia Ha OMOJOTrO-MIOYBEHHBIH (a-
KyneTeT MI'Y, mockonsky A. A. YpaHoB nan eit

COBET He 3aHuMaTh uyxkoe mecto B MI'TIW, ecnu
OHa HE YYBCTBYET B ce0c CKIIOHHOCTH PaboTaTh
IIKOJBHBIM yumTeneMm. OOyuasich Ha OHOJIOrO-
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MOYBEHHOM (haKyJbTeTe, OHA BbIOpana Ans ceds
crienanu3aniio Ha Kadeape reo00TaHHWKH, XOTS
A. A. YpanoB c 1960 r. He npenogasain B MI'Y,
TaK Kak pa0doTa 10 COBMECTUTEIILCTBY ObLiIa 3ampe-
meHa. B crynenueckue roasl Onbra BeeBonogoBHa
MIPOJI0JDKaja UCCIIEOBaHUS CE30HHOTO POCTa KOp-
HeBBIX cucTeM. B 1963 r. oHa ¢ oTIIMYHEeM OKOHYMIIA
Onomnoro-nouBeHHbIH GakynsTeT MI'Y 1 moctynmia
B acmupaHTypy npu kadenpe 6oranmkua MITIU, roe
A. A. YpaHOB cTall pyKOBOJIUTEIEM €€ KaHIUIaT-
CKOI1 AuccepTanny, MOCBSIEHHON BOIIpOcaM IOIy-
JSIMOHHON OMOJIOTHY TPABSHUCTHIX BUIOB B IITHUPO-
KOJIMCTBEHHBIX JiecaX. 3aKkOHIHUB B 1966 1. 00ydeHue
B acniupantype, Onbra BeceBononoBHa crana coTpy/i-
HukoM [IpoGnemHO# Omonormyeckoil tabopaTtopun
(ITbJI) mpu MITIM. B Tom e Tomy B >KypHase
«bronnereHr MOCKOBCKOTO 00IIIECTBA UCTIBITATENEH
npupoabl. Otaen Ouonormyeckuin»y (BromiereHp
MOMUI]) Beimmia ee mepBas HaydHAS ITyOJTUKAITHS,
[IO/IBOAMBIIAS WTOI IOHOLIECKUX HCCIIEOBAHUM:
«PuTM pocTa KOPHEBBIX CUCTEM HEKOTOPBIX TpaBsi-
HUCTBIX PaCTeHUH AyOpaB.

B 1968 1. Ompra BeeBononoBHa 3ammTnia KaH-
TUIATCKYIO TUCCEPTAIMIO MO Topa3io 6ojee mupo-
KOH U TEOPETUIECKH 3HAUNMOH Teme: « Ku3HeHHbIe
LUKJIBI, YACIEHHOCTh M BO3PACTHOW COCTaB IIOMY-
JIAIAA OCHOBHBIX KOMIIOHEHTOB TpPaBSHOTO TIIO-
KpoBa AyOpaB». B 1969 r. oHa Obuia coaBTOpOM
A. A. YpanoBa B omyOnukoBaHHOW B bromnerene
MOMUII cratbe «Knmaccudukaiuss ¥ OCHOBHBIC
YepThl Pa3BUTHUS TOMYJSAIMA MHOTOJETHHX PacTe-
HUi», T/Ie OBUIM CHCTEMAaTH3HPOBaHBI MPEJCTABIIC-
HUS O BO3MOXKHBIX HAIIPABICHUSX TUHAMUKH TIOITY-
JAU 1 crocobax ee MporHo3a Ha OCHOBE aHalln3a
nemorpaduyeckoil (BO3pacTHOH, OHTOTreHeTHYe-
CKOM) CTPYKTYpHI momysnuid. OTHAM W3 WHTEpe-
coB A. A. YpaHoBa OblI0O IpUMEHEHHE MOAXOI0B
(PM3UKH ¥ MAaTEMaTUYECKUX METOJIOB K OIUCAHHIO
CJIO)KHBIX JKHMBBIX CHCTEM — TOMYJSIUN U cOo00-
mectB. OH CTpeMWiIcid 3aWHTEPECcOBaTh 3TUM
U CBOMX YUYEHHUKOB; IO ero pexomenmamuu Olbra
BceBonomoBHa 03HaKOMHUIIACH C OIyOJIWKOBAaHHON
B To Bpems kauroi I'. @. Xunpmu «OcHOBBI ¢u-
3ukH ouochepnn» (1966).

B oTeuecTBeHHOI re00OTaHUKE pa3BUTUE TIPEI-
CTaBIJIEHUH O TOMYIAIUOHHON OpraHU3aIiy PaCcTH-
TeNbHBIX cOo00ImecTB Hadaiock B 1940-1950-x rr.
C TPYJIOB U3BECTHOIO JTyroBesia TuxoHa AnekcaHapo-
Bruva PaGotHoBa 1 ObuTO B 1960-1970-¢€ TT. TIpOo1on-
’keHO A. A YpaHOBBIM U €r0 MHOTOYHCIIEHHBIMH ac-
MUpaHTaMH, OJHOW W3 KOTOphIX Obuta Oibra
BcerosomoBHa. DTH MpeiCTaBICHUS CTATH BaXKHBIM
[1aroM B METOOJIOTHH UCCIIEIOBAHNN — OHHU TOKa-
3a]M BO3MOXKHOCTH B3aMMOCBSI3aHHO HCCIIEZOBATh
AKOJIOTHIO PACTEHUI Ha HECKOJIBKUX YPOBHSIX — Op-
TaHU3MEHHOM, TOIYISAIMOHHOM U IEHOTUYECKOM
(a B nmaynbpHeHIIeM — U Ha OMOTCOLIEHOTUYCCKOM),
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HE MPOCTO ONMUCHIBATH N3y4aeMble OOBEKTHI H peru-
CTPUPOBATh UX JWHAMUKY, HO U IIOHUMATh €€ Ipu-
YMHBI U perynupyromue ¢akrtopbl. OJHAKO HE Bce
reo00TaHUYECKHE HAy4HbIE HIKOJBI OBLIM COTJIACHBI
C OTHMH TPEICTABICHUAMH, TI03TOMY ITyOIHUKAIN
Y JTOKJIaJpl WCCIieioBaTesel, pa3BUBABIINX B T€000-
TaHUKE TIOMYJISIIMOHHOE HaIlpaBJIeHHE, COIPOBOXK/1a-
JIMCh HANPSKEHHBIMU JIUCKYCCHSIMU.

ITo cnoxusmieiics B MI'TIN tpaguuuu, coTpya-
Huku IIBJI pykoBOOMIM CE30HHBIMU IOJEBBIMU
MPaKTUKAaMH CTYJEHTOB, BBbIE3XKas C YYCOHBIMH
CpyIIaMU B SKCIEAUIINH B Pa3HbIE PAOHBI CTPAHBI,
a TaKKe KypCOBBIMH WM IHWIUIOMHBIMH paboTaMu.
Omnera BeeBosonoBHA aKTUBHO BKJIIOUMIIACh B 3Ty
paboty. Ilpomomkas cpaBHUTENBHBIE HCCIEIOBA-
HUS TIOMYJISIIMOHHONW OWOJIOTHH TPaBSIHUCTHIX BH-
JIOB IIMPOKOJMCTBEHHBIX JIECOB B Pa3HBIX YaCTSIX
apeajoB, OHa OpraHM30BBIBAJIAa  JKCHEIUIUU
I10 MOA30HE IIUPOKOIUCTBEHHBIX JIECOB B IIpeAeIax
VYxpauns! (JIbBoBckas, 3akapnarckas, Yepkacckas,
TepHononbckas u apyrue obnacti) u Poccun (ben-
ropoackas, Kanyxckas, Mockosckas, Ilen3zenckas,
Kemeposckas m CBepmiioBckas oOnacTw, AnTaii-
CKUH Kpail u 1p.). Y CTyIeHTOB, KOTOpbIE MPHUHU-
MaJli y4acTHe B 3TUX SKCIEAULIMSIX, OCTABAIUCH SIp-
KM€ BICYATIEHUS HE TOJIBKO OT IIPEKPACHBIX
naHAmagpTOB, KOTOPHIE OHHU IMOCENANH, U MPHOO-
LICHUS K HAyYHBIM HCCIEIOBAaHUAM, HO M OT OOIIIe-
Husa ¢ Onbroét BeeBonomoBHOH — 1eneycTpeMIIeH-
HBIM M YBJIEYEHHBIM TIOIYJISALHUOHHON Teopuei
HCCJIEIOBATENIEM, XapU3MaTHYHBIM YEJIOBEKOM,
MOCTOSIHHO MEPEAAIOIINM CBOIO  YBJIEYEHHOCTD
okpy:xaromum. Llenbrit psii CTyZIeHTOB, Y KOTOPBIX
OHA PYKOBOAMJIA YICOHBIMH OOTaHUYECKUMU pado-
TaMH, TOCJ€ MOIY4YEHHs] AWMIOMOB MOCTYIHIN
B actiupantypy MITIN. IIpu 3TOM ee Hay4HbIE UH-
Tepechl OTHIOJb HE OTPaHMYMBAIMCH OOTAHWKOH,
BCJIECTBHE Yero OyAyLIMM 300JI0TaM TOXe OBLIO
WHTEPECHO O0CYKIaTh C HEH TeopeTHYecKHe BO-
MIPOCHI IKOJIOTHUH.

ITocne cmeptu A. A. Ypanoa (1974) Ombra
BceBonoioBHa BMECTE € IPYTUMU €r0 yUYECHUKaMH,
ocobenno pabdotasmmmu B I1bJI 1 Ha kadenpe 6o-
taHuku MITIM, npukiageiBajla MHOIO YCHIIUM,
YTOOBI MPOJOKUTH PacTIPOCTPaHEHUE MOMYJISIIHU-
OHHBIX TTOJIXO/IOB B OT€YECTBEHHBIX OOTAHMYECKUX
nccnenosanuax. B coastopcrse ¢ JI. A. J)KykoBoi,
JI. b. 3ayronsHoBoii, B. H. Eroposoii, 1. M. Epma-
koo, E. U. Kypuenko, H. M, I'puropresoii,
JI. N. Bopounnosoit, H. U. lllopunoit, A. M. bsuio-
Boi, JI. E. T'atiiyk, A. A. Yuctsxosoit, H. ®. Mu-
xaitmoBoit, A. P. Pomanoseim, A. H. YeOypaeoi,
H. A. Topomogoii, H. C. CyropkuHo#t U JpyruMu
xoyuteramMu OpuM mM3gaHel B 1970-1980-¢ rr. koi-
JeKTUBHBIE MOHOTpaduu cepun «LleHomomynsuu
pacteHnit» (cM. OuOIHOTpadUUEeCKUil CITUCOK)
W METOAMYECKHE pPYKOBOACTBA 10 H3yUYEHHUIO
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OHTOTeHE3a M JAeMorpadpuueckol (OHTOrCHETHYEe-
CKOI) CTPYKTYpHI MOMYJISAIHUNA Y PaCTSHHUIA Pa3HBIX
KU3HEHHBIX (opM. B 3TOM OHM HaXOOWJIN aKTHB-
HyI0 TMOJIEPKKY BBIJAIOIIErOCs OTEUECTBEHHOIO
O0otanuka, mpogeccopa TaTbsiHbl [IBaHOBHBEI
CepebOpsikoBoii, cMmeHHBIIEH A. A. VYpanoBa
Ha JOJKHOCTH 3aBEIyIOIero Kadeapoit 60TaHUKU
B MITIM; ona Oblna pPEegakTOpPOM HECKOJIBKUX
moHorpadwuii. Bo Bpems XII Mexaynapomaoro bo-
TAaHMYECKOTO KOHIpecca, KOTOPBI COCTOsIICS
B r. Jlenunrpazae B 1975 r., komiektuB [1BJI Obut
OpPTaHU3aTOpOM  IOMYJSIUOHHOTO  CEMHUHapa.
Ha stoMm cemunape Bmecte ¢ komieramu Oinbra Bee-
BOJIOZIOBHA JIEMOHCTPHpOBaja 3apyOeiKHBIM yde-
HBIM METOJUKY BBIIEJICHNUS AUCKPETHBIX OHTOTCHE-
TUYECKUX COCTOSIHUHN y pacTeHU.

Ilo wmroram mnpoBeneHHsix B 1960-e, 1970-e
¥ Hayaje 1980-X IT. HCclIeTOBaHUM SKOJIOTHUH He-
MOpaJIbHBIX TPaBSHUCTHIX BUA0B Onbra Beesoso-
noBHa B 1983 r. 3amuTia TOKTOPCKYIO AHccepTa-
uuto  «lloBenenne BUAOB M (PYHKIMOHATBHAS
OpraHu3auys TPaBIHOTO MOKPOBA IUPOKOIHCTBEH-
HBIX JIECOB (Ha IIPUMeEpe PaBHUHHBIX IINPOKOJIUCT-
BeHHEBIX JiecoB EBponeiickoit wactu CCCP u numnsi-
koB Cubupm)». B Ha3zBaHMM IuccepTalyM CIOBO
«TIOBEJICHUE)» TOJPAa3yMEBaJO MOIYJISIMOHHbIE
CTpaTeruu BUIOB. B 3T0it paboTe BriepBhIE B OTeUe-
CTBEHHOH OOTaHMKe OBLIN UCCIIEOBAHbI 10 YHUDH-
LUPOBAHHOW METOIUKE IMOIMYJISUOHHAS ONOJIOTHS
Y CTpaTeruu y 55 BUAOB, IPOU3PACTAIOIINX B CO00-
LIECTBAaX OJHOTO THIA, MPOBEIECH CPaBHUTEIBHBIN
aHaIM3 CTpPaTerMil y pas3HBIX BHIOB. Tarke ObLI
IIPEAI0KEH MOAXO0/ K OIIEHKE B IIUPOKOJIMCTBEHHBIX
jecax JWHAMHMKHA TPaBSHOTO IOKPOBAa Ha OCHOBE
YHCIEHHOCTH U CTPYKTYPbI LIEHOMOMYJISAIHNHI Y COB-
MECTHO IPOH3pAcTalOIINX BUIOB C Pa3HBIMU CTpa-
teruamu. Heckonbko mosxke Onpra BeeBonogoBna
nepepaboTana JOKTOPCKYIO AUCCEPTALMIO B MOHO-
rpaduro « CTpyKTypa TpaBsSHOTO IOKPOBa IIMPOKO-
JINCTBEHHBIX JIECOBY», KOTOPas OblIa OIyOJMKOBaHA
B 1987 r. B n3natensctBe «Hayka» (k coxalleHuIo,
[IPY IIOATOTOBKE K IMyOJIMKALWK U3 HA3BAHUS KHUTH
OBUIO HCKJIIOUEHO, 110 HACTOSHUIO PElaKTopa U3/a-
TEJIBCTBA, CIIOBO «IIOBEICHHUE»). 3a 3Ty MOHOTpa-
¢wuto B 1989 r. Onbre BeeBosogoBae ObIT MPUCY K-
JeH THOYETHBIH IUIIIOM MOCKOBCKOTo oO0IIecTBa
ucneiTateneid npuponasl. Kuura no cux mnop ocra-
€TCs METOJOJOTMYECKUM 00pa3loM ISl UCCIIea0-
BaHUs HOMYJSIIMOHHBIX CTPaTerHid y BHIOB B CO-
CTaBE€ PACTUTEJILHOI'O COOOIECTBA.

B kxonue 1970-x rr., mocJjie 3aluT KaHauJaTCKUX
JHccepTalyii o NOMyJSIIMOHHONW OMOIOT U HIMPO-
KOJINCTBEHHBIX BUIOB JiepeBbeB Kojuteramu OJbru
BceBononosnsl — JIrogmusioii boprcoBHoit 3ayromns-
HOBOI («OHTOreHe3 M BO3PACTHBIC CIIEKTPHI TOIY-
JSIUKH siceHs OOBIKHOBEHHOTO B (PUTOLIEHO3aX Jiec-
HOH W JIECOCTEITHOM 30HBI», 1968) u Anexcanapoit
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AnekcannpoBHod YuctakoBoit («bonbmioit xus-
HEHHBIA UK W (PUTOICHOTHYECKAs POJIb JIUTIBI
cepaneunnoit (Tilia cordata Mill.) B pa3HbIX ya-
cTax apeana», 1978) — komtektus 6oranukoB [16J1
HayvaJl TUTAHOMEPHBIE MCCIIEIOBaHMSI TOITyIISIUOH-
HOM OpraHu3aIiy COOOIIECTB MIMPOKOIMCTBEHHBIX
necoB. BaXHBIM TeopeTHUECKHM MOJICIOPHEM IS
9TOro OBUTH BBILIEIINE B PYCCKOM IEPEBOE KHUTH
I. V. Puuapnaca «Tponudeckuil TOXKIAEBON Jecy
(1961) u P. Yurrekepa «Coo0r1iecTBa 1 3KOCUCTEMBD)
(1980). CtumynoM Tarke MOCTY>KUIH COBMECTHBIE
skcKkypeun Onbru BceBononoBHBI B XBOMHO-IITMPO-
KOJMCTBEHHBIX Jiecax Ypala C COTPYAHHKOM
Cpenne-YpaJbCKOTO TOPHO-JIECHOTO OMOTeO0IeHO-
TUYECKOTO cTanmuoHapa Biamumupom ['eoprueBu-
yeM TypKOBBIM, BO BpeMsi KOTOPBIX OH IOKa3aj eu
MIPUMEPHI CTAPOBO3PACTHBIX JIECOB C BETPOBATIHLHON
JUHAMHMKON M MO3aUKOM OKOH B IIOJIOTE€ IPEBECHBIX
kpoH. Hcxonst u3 »tux 3HaHuM, xosuiektuB [1BJI
C TIOMOIIBIO ACTIMPAHTOB U CTYICHTOB-IIPAKTUKAH-
TOB M3y4all OHTOI'€HE3 Y BCEX IIMPOKOIMCTBEHHBIX
BHJIOB JEPEBHEB, BBUICHAI JEMOTPaUUECKyIO
Y TIPOCTPAHCTBEHHYIO CTPYKTYPY MX IEHOMOITYJIS-
LMH B IIMPOKOJIMCTBEHHBIX JIecaX, aHAIU3UPOBAI
CXOJICTBO W PAa3JIMYHE 3TOW CTPYKTYPHl y BHJIOB,
COBMECTHO TPOM3PACTAIOIINX B OJHUX M TeX XKe
JIECHBIX COOOIIECTBaX, OLIEHMBAJ CIOCOOHOCTD pas-
HBIX UEHOMOMYNSAUMH K  CaMONOJAEp KaHUIO.
B mmpoxonucTBeHHO-TIECHOM MTOA30HE €BPONEHCKOI
gactu CCCP y9acTHUKH JKCIIEAUITUN PEIKO BCTpE-
YaJu Jieca C Pa3BUTON OKOHHOM MO3aMKOM — 3TO OBLIO
CIIEICTBIEM MHOTOBEKOBOTO BMEIIATEIbCTBA XO035H-
CTBEHHOH NEATENBHOCTU JIIOJEH B €CTECTBEHHYIO
JUHAMUKY JIECOB. 3a BEeCh MEPHUOJ HCCIIEIOBAHUMN
B IIMPOKOJIMCTBEHHO-JIECHON U MOATAaEkKHON IMOJA-
30Hax TOJBKO B JIBYX JIECHBIX MaccuBax — Cabap-
ckoM (Ha rore Cpemnero Ypana) m Kamyxkckux
3acekax — ObuIM 0OHapy>KEeHHI Jieca ¢ AeMorpaduye-
CKOH U MPOCTPaHCTBEHHOU CTPYKTYpPOH IIEHOOMY-
JIAUUNA JEPEeBBEB, CIOXUBIICHCS B XOAE IJIUTEINb-
HOM €CTECTBEHHOM TMHAMMKH.

Pesynprarom xomnekTuBHON paboThl 1980-X rT.
CTali CHAadYaja METOAMYECKOe PYKOBOJCTBO IS
CTYIEHTOB «JlMarHo3bl W KIIOYH OHTOTEHETHYe-
CKHMX COCTOSHUU pacTeHuid. JlepeBbs M KycTap-
Hukn» (1989) u HeGonpmoi npenpuHt «llomyms-
LIMOHHAs OpraHM3alMsg PacTUTEIHHOTO MOKpOBa
JIECHBIX TEPPUTOPHUH (Ha MpUMEpe IMIMPOKOIUCT-
BEHHBIX JiecoB eBporietrickoit yactu CCCP)» (1990).
B mocnenneit padore hokyc BHUMAHHS YXKe OBLIT
MEPEHECEH C PACTUTENLHBIX COOOIIECTB HA JIECHBIE
OMOTeoIeHo3bl: OBUI0  ONMHCAaHO  BO3JICHCTBHUE
€CTECTBEHHOH MOMYJIAIIMOHHON KXU3HH (BKITFOUAIO-
el BeTpOBaJIbHYIO AMHAMUKY) JPEBECHBIX BHIOB
Ha CTPYKTypy JiecHOH mouBBl. B »3Toil pabote
TakKe OBUTH OXapaKTEePH30BaHBI MOMYJISIIHOHHBIE
CTpaTeTMH pa3HBIX BHUIOB IIHPOKOIUCTBEHHBIX
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1 MEJKOJINCTBEHHBIX JAEPEBLEB, PACCMOTPEHO BIIH-
STHUE XO35IICTBEHHOH IESTEIbHOCTH HA PACTHTEIIb-
HBII U IOYBEHHBIN ITOKPOB.

UYepes HECKONBKO JIET B u3naTenscTBe «Hayka»
BBIIIUIA KOJUJIEKTHBHAsI MOHOTpadus «BocrouHoes-
pomeiickue IHMPOKONMHCTBEHHBIE Jjecay (1994).
B Heit Obutn OoJice MOIPOOHO M3JIOKEHBI PE3YIib-
TaThl UCCIEJOBAHUH STHX COOOIIECTB M SKOJIOTHH
IPEBECHBIX, KyCTAPHUKOBBIX U TPaBSHHUCTBIX BU-
JIOB, UCTOPUH XO3SIMICTBEHHOU ACSTEIBHOCTH U €€
BIIUSTHUS Ha JIECHOW MOKPOB B IINPOKOJIMCTBEHHO-
JIECHOW TMOxA30HE, 000O0IIEHB! IMPEIIECTBYIOIINE
TEOpETUYECKUE pabOThl KOJUIEKTHBA IO OLEHKE
CIOCOOHOCTH IICHOTIOMYJISIUA APEBECHBIX BHIOB
K caMoIojjepKaHuio. B Kpyr paccmaTrpuBaeMbIX
BOIIPOCOB OBIIO TaKXe BKJIIOYEHO B3aWMOICH-
CTBHE TOMYJSIUA TeTepoTpoPoB (KHUBOTHBIX)
C MOMYJSAUMUAMU PACTCHUN B (POPMUPOBAHUH TPO-
CTPAaHCTBCHHOH CTPYKTYpbl M 3KOJOTMYECKOTO
pexuma B secax. Onbra BeeBonogosHa Obuta OT-
BETCTBEHHBIM PEJaKTOPOM 3TOH MOHOTpaduHu, op-
raHU3aTOpOM M BIOXHOBUTENEM Bcell pPabOTHI
10 €€ HaIllMCaHUIO.

Hccnenoanus kosexktuBa IIBJI B mmpoxo-
JUCTBEHHO-JICCHOM M MOATAGKHOM IOA30HAX
HMEIHU He TOJIbKO YMCTO HAYYHBIH, HO U IIPaKTH4e-
ckuit Beixoa. Tak, B Hadane 1990-x rr. Onbra Bee-
BOJIOZIOBHA BMECTE C KOJUJIETaMH IOATOTOBHIN
MPEIUIOKEHUS TI0 OpraHu3aliy 3anoBeannka «Ka-
Jmy)Kckue 3acekn» (YIbsHOBCKMH paifoH Kamyx-
ckoii obnmactn) u Cabapckoro maHamadTHOTO 3a-
ka3HuKa (AptuHckuii pafioH  CBepanoBCKOH
obmacTH). 3armoBeTHUK OBLT OpraHnu30Bad B 1992 1.,
a 3aka3Huk — B 2001 r.

ITon pyxoBoactBoM Onbsru  BceBoiaogoBHbL
ObUIM  NPOBENCHBI HATYpPHBIC 3KCIIEPUMEHTBHI
10 BOCCTAHOBJICHUIO MO3aUYHO-SIPYCHOM CTPYKTYpHI
JiecoB Ha Tepputopu JIbBoBcko# u TepHOIOIbCKOI
oOnacteld YKpauHbl, a Takke B MOCKOBCKOH 001a-
ctu. Ilo uroram 3tux paboT OmyOIUKOBaHBI «Me-
TOINYECKHE PEKOMEHAALMU MO BOCIPOU3BOACTBY
Pa3HOBO3PACTHBIX IIUPOKOJIMCTBEHHBIX JIECOB €B-
pomneiickoit wactu CCCP» (1989). K yHUKaITEHBEIM
9KCIIEPUMEHTaM OTHOCSTCS OMBITHI [0 YCKOPEHHUIO
JeMyTallMOHHBIX CMEH B rpaboBbix Jecax Kanes-
ckoro 3anoBenHuka (Yepkacckas obnacts), 3aio-
JKeHHBIC B anpene 1984 r.

Crpemienne u3y4aTb AWHAMUKY TOIyJIALUN
JPEBECHBIX BUIOB M 00YCIIOBICHHBIC €10 CYKIIECCHH
JIECOB 3aKOHOMEPHO YKPENMJIO 3aJ0KEHHBIN ele
A. A. YpanossiM unTepec Onbpru BceBooI0BHEI
K MaTeMaTHYeCKOMY MOJEIHPOBAHHUIO: BEAb TAaKHE
JOJITOBPEMEHHBIE MPOLIECCHI UCCIIEA0BATENb OOBIYHO
HE MOXeET IIOJIHOCTBI0O H3YYHTh MYTEeM MPSMBIX
Habmronenuii. C cepenunsl 1980-x rr. oHa coTpyn-
HHUYaIa ¢ MaTeMaTHKaMH, paboTaBIIMMU B MOCKOB-
CKOM JIECOTEXHHYECKOM HHCTUTYTE (TO3XkKe —
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MOCKOBCKOM  TI'OCYyAapCTBEHHOM YHHMBEpPCHUTETE
neca, MI'YJI), u ygacTBOBaJsia BMECTE C HUIMH B pa3-
paboTKe MMHUTAIIMOHHBIX MOJIETICH CTIOHTAHHOM TH-
HaMUKU MOMYJISIIAN PEBECHBIX BUIOB U CBSI3aHHON
C Hell TUHAMHKOW CTPYKTYphl, CBETOBOTO pPeKHUMa
Y COCTaBa MHOTOBHUIOBBIX JIECHBIX I[EHO30B.

B TpynHBIi 11 OTEUECTBEHHOW HAyKU MOCTCO-
Berckuil mepuon Omnbera BceBomomoBHa cmorna
HE TOJBKO HE MPepBaTh, HO M 3HAYUTENHHO PACIIH-
PUTH HCCIIeI0BaHMS MOMYJIISIIMOHHON OpraHu3auu
aecoB. Ha atom sTame ee Hay4yHas paboTa BMecCTe
¢ JI. b. 3ayromeHoBO# mpogomkunack (¢ 1992 r.)
B LlenTpe mo mpobiieMam 3KOJIOTHH U MPOAYKTHB-
HocTH JecoB Poccuiickoit akanemuu Hayk (L2111
PAH), xyna ux mpuriiacui opraHu3aTop 3TOr0 HH-
CTUTyTa — OBIBIIMK Tmpeacenarens | ockomieca
CCCP, akagemuk AH CCCP (3aTteM — akajgeMuK
PAH) Anexcanngp Cepreesuu Hcaes. Ilpurname-
HEe Ha paboty B LIDIJI ObuTO CcitecTBHEM TITHPO-
KHX Hay4dHbIX HHTepecoB Onbru BceBomonoBHHI,
B YaCTHOCTH — €€ MHTepeca K IPUMEHEHHIO MaTeMa-
TUYECKOTO MOJISIIUPOBAHUS B JIECHOW YKOJIOTHH.

B 1993 r. Hauanace Hauboee aKkTUBHAS MIE€AAro-
ruueckas nestenbHocTb Oneru BceBonogoBHBI —
npernogaBanre B Maructparype [lymmHckoro rocy-
napcrBeHHoro yausepcurera (ITyml'Y) Ha kadempe
CHUCTEMHOM 3KOJIOT'HH, KOTOPYIO OPTaHHU30BaJl MaTe-
MaTUK (HO JIOKTOp OMOJIOTMYECKHX HayK) AJek-
canap Cepreesuu Komapos. B marucrpatypy mno-
CTYIIAJIX BBIITYCKHHUKH By30B BCEH CTpaHbl, KOTOPHIE
CTPEMMJIMChH MOBBICHTH CBOIO KBaJM(HUKALIUIO, pac-
IIUPUTh  OMBIT  TIPOBENCHUS  WCCIENOBAHUN
U CcTaTh HayYHBIMU paboTHHKaMu. Onbra Beeroio-
noBHa 110 2008 r. pykoBoamia Ha Kadeape Maru-
cTepckoi oOpa3oBaTenbHOI mporpaMmmont «buoreo-
LIEHOJIOTHSI W JIECHAS JKOJOTHSD. 3a 3TOT MEepHOJT
kadenapa BeIycTHIIA 00JIee COTHH MarucTpoB OHO-
aoruu. Onpra BeeBosiooBHA unTaga UM y4eOHbIC
Kypchl «broreonenonorus» n «Mcropudaeckas 3xo-
jorus» (KpoMe TOro, OHa YHTaja 3TH KypPCHI BO
MHOTUX ApPYTUX YHUBepcuTeTax Poccum kak mpu-
[NIaleHHbI JekTop). OHa IpuBIeKana K YTEHUIO
JIEKIUH MarucTpaHTaM W APYTHX OIBITHBIX U W3-
BECTHBIX OMOJIOTOB: Ha Kadeape YHTAINW KypChI
B. M. l'anymun, O. U. Ecturuees, K. 0. Ecbkos,
B. B. XKepuxun, H. A. 3aBbsnos, B. H. Kansakus,
T. B. Ky3nenosa, A. C. Paytuan, H. A. Topomnosa,
B. C. ®puaman, O. I'. YUepros, C. 3. llInons u np.
BaxubiM nenom Onbra BeeBononoBHa Takxke cyu-
Taja OPTaHM3alNI0 BHIE3AHBIX MOJEBBIX YUEOHBIX
MIPaKTUK. MarucTpaHThl 31N BMecTe ¢ Hell mpo-
BOAWTH re000TaHNYECKHE U TIOMYIISAIMOHHO-0HOTIO-
THYECKHe UCCIIEOBAaHUS B 3aMIOBETHUKAX W HAITHO-
HaJbHBIX IapKax eBponeiickoil yactu Poccum —
B Kamysxckoii, bpsiHcko#, Boponexckoii, TamO0B-
ckoii, Bomoronckoii, TBepckoit u Ipyrux ooIacTsx.
Bo Bpems stux mpaktuk Onbsra BceBomomoBHa
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BCEr/la CTPEMIJIACh OPTraHU30BATh COTPYAHUYECTBO
MeXIy KadeIpoil CHCTEMHOH H3KOJOTMH M Hayd-
HBIMH PaOOTHHUKAaMHU MPUPOIOOXPAHHBIX yUpexae-
HUH, a TaKXKe 3aMHTepecoBaTh MaruCTPaHTOB HAay4-
HOW paboOTOH B 3alOBEIHMKAX U HALMOHAJIBHBIX
mapkax. OTHenpHON Ba)KHOW YacThIO €€ PadoThI
Ha Kadeape CUCTEMHOM KOJIOTHH OBUIO PYyKOBOI-
CTBO BBHINOJHEHHEM MarucTepckux paboT U aciu-
paHTaMH.

B 3T0 %€ Bpems u B HayuHO#1 pabote Onbru Bee-
BOJIOZIOBHBI ()OKYC BHUMAaHUsI BCe OOJIbIIE 1 OOJIbIIE
CMeLIalCsl OT MOIYJSIMOHHO-OOTaHWYECKUX BO-
MPOCOB K OOMMM TpoOieMaM OMOTECOICHOIOTHH,
reHe3nca JIECHBIX 3KOCHUCTEM U TMal€03KOJIOTHH,
a reorpaMuecKy — OT MIHUPOKOINCTBEHHO-JICCHOU
MOA30HBI K TOATACKHOM, a IMOTOM — K TaeKHOU
30HE, a B CBSI3H C HHTEPECOM K POJIM KPYIHBIX (u-
To(haroB B OMOTEOIIEHOJOTMYECKHX TPOIEeccax —
K CTeHOW U TyHApOoBOW 30HaM. HeckoybKo ThICSY
reo0OTaHMYECKUX OMHCAHWUU, BBITOJHEHHBIX BMeE-
cre ¢ Maructpantamu Ilyml'yY Bo Bpems moseBbIxX
MPAaKTUK W TpPU TOATOTOBKE HMH MAarkMCTEPCKUX
JUCCEPTAINA, CTAIM OCHOBOHW IS pa3paboTKu CH-
CTEeMBI 9K0JIOTO-1IeHoTHYecKkuX rpymnn (BLI) Bugos
pacTeHul 1ecHOM moyiockl eBpornenckoi yactu Poc-
cuM; aHanu3 3TUX Marepuanos Ozbra Bcesoso-
JIOBHA TIPOBOJMJIA COBMECTHO C COTPYIHHUKAMHU
LSITJI PAH u xadenpbl CHCTEMHOH 3KOJOTHH.
1o pe3ynpTaram sKcHeTUIIMOHHBIX padoT 1990-x rr.
ObUIM HamUCaHbl KOJIJIEKTUBHBIE MOHOTpaduu
«CyK1ieccHOHHBIE TIPOIIECcCHl B 3amoBeHuKax Poc-
CHH ¥ IIPOOJIEMBI COXpaHEHHUsI OMOJIOTMYECKOT0 pas-
HOOOpaszms» (1999) m «OneHka U coxpaHeHHe OHO-
pa3HooOpa3us JECHOrO MOKPOBa B 3aloOBeIHHKaX
Erponeiickoit Poccuu» (2000). KonmnexTuBbl aBTo-
poB Bmroganu cotpyaaukos LIDI1JI PAH, ITyml'Y,
HECKOJIbKMX 3allOBEJHHKOB, JAPYTUX HAay4HBIX
YUPEXICHUM U BY30B; MHOTHE BBITYCKHUKH Maru-
cTparypsl u acnupantypsl Ilyml'Y npunsanu yya-
cTue B paboTe HaJ 3TUMU KHUTaMH.

C konna 1990-x rr. Onera BeeBosiooBHa U psif
ee yueHukoB u3 IlymlY nmomayunsnv BO3MOKHOCTb
paboTaTh B COCTaBe MPUPOAOOXPAHHBIX IKCIIEAU-
LU 110 00CIeI0BaHUIO KPYIIHBIX JIECHBIX MaCCHUBOB
B Tac)KHOW 30HE Kak eBpormeiickoit (Pecmybmukun
Kapemus u Komm), tak u asmarckoii (KpacHosp-
ckuit u Ilpumopckuii kpas) yactsax Poccun. B atux
AKCIIEIUIIUAX HEOOX0AMMO OBLIO COBEpIIATH JIJTH-
TeNbHbIE TEINe MapUIPyThl, HEPEIKO — MHOTOJ-
HEBHBIE, T.€. IEPEHOCUTH Ha ce0e BCe M0JIEBOE CHA-
psbxkenne. HecMoTps Ha Henerkue ycioBusi padoTHl,
Ouera BeeBonooBHA BBIMONHSIIA B 3TUX SKCIETH-
LUSX JIECSITKH Ie000TaHWYECKUX OIMCAHUH JIECOB
B TPYAHOAOCTYIIHBIX pailoHax, paHee He MOcelaB-
muxcs reodotanukamu. HaOmroneHys mokasaim, 4To
Jake Ha TaKUX TEPPUTOPUSAX AUHAMUKA MHOTHX Ta-
©XHBIX JIECOB, HE ITOJIBEPraBIINXCS IPOMBIIUICHHBIM
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pyOKaM, Hepenko He Oblia BIIOJIHE €CTECTBEHHOW,
MIOCKOJIBKY PEryJIMpOBalach YacThIMH MOXapamH,
KOTOpbIE BO3HHUKAIM B XOJA€ XO3AWCTBEHHOW Jesi-
TEIIFHOCTH WJIH MIPOCTO HM3-32 HEOCTOPOIKHOTO TTOBE-
IeHus Jojei B ecax. OCMBICTIeHHE 3THX Ha0IoIe-
HUI ¥ OTTBITa BCEX MPEAIIECTBYFOIINX UCCIIeIOBAHUN
no3Bosmiio Onere BceBonozoBHE chopMynHpoBaTh
KPHUTEpUH OLEHKH CYKIIECCHOHHOTO CTaTyca JIeCHBIX
O1OTe0IIeH030B, BKIIOYAOIIe MMPU3HAKU JIeMOrpa-
(pudeckoit U MPOCTPaHCTBEHHON CTPYKTYpBI IOIY-
JSIHHA J1eco00pa3yomnX IPEBECHBIX BUIOB; BBIPa-
JKEHHOCTh BIMSHHUS BETPOBAJIBHOW AWHAMUKH Ha
MUKpopenbed 1 IMOYBEHHBIH OKPOB; PUCYTCTBUE
B OmoreorieHo3e GUTO(aroB, peryianpyromux Yrc-
JIEHHOCTh MOMYJALUN JIepeBbEB; HSKOJIOTHUECKHE
CTpaTeruy IOMHUHUPYIOIINX BHIOB JIEPEBLEB, KyCTap-
HHUKOB U TpaB; pa3HooOpazue DL Bo ¢nopucrimye-
CKOM COCTaB€ PAaCTUTEIBHBIX COOOIIECTB; HAJHUME
WM OTCYTCTBHE TPH3HAKOB AHTPOTIOTCHHBIX BO3-
nerctBuit. OLIEHKA 10 3TUM KPUTEPUSIM Pa3IUUHbIX
coobmectB, kotopeie Onbpra BeeBonogoBHa Moria
HaOMI0JaTh BO BpeMs MOJICBBIX UCCIIEA0BAHUM, IPH-
BOJIMJIA K 3aKJTIOUEHHIO, YTO OOJIBIIMHCTBO M3 HHUX
(maxxe B Tae)KHOM 30HE) TIPECTABIISIIH COOOM TE UITH
WHBIE TPOMEKYTOYHBIE CTAINH BOCCTAHOBJICHUS I10-
CJIe aHTPOIIOTEHHBIX HapyIIeHUN pa3HON UHTEHCUB-
HOCTH.

BrigarommMces pe3ypTaToM UCCIIeIOBaHUH Jiec-
HOTO IOKPOBa, KOTOPBIE ObUTH MpoBeAeHBI ONbroi
BceBo010BHOM, €€ KoJuleraMH U YYeHHKaMHM, CTajl
BBIXOJ B M3aatenscTBe «Haykay eme oqHoi, Hanbo-
nee oOBEMHOH (IByXTOMHOH) M pPa3HOCTOPOHHEU
KOJUIEKTHBHOW MOHOTpaduu — «BocTouHoeBporeii-
ckue nieca. Victopus B rojoreHe U COBPEMEHHOCTbY
(2004). B Heil uznoxkeHHE TEOPETHYECKHX MPe-
CTaBJICHUI O TOMYJIAIIMOHHOW OpraHu3aIuu JIeCOB,
ONHCaHUE HOBBIX PE3yJITATOB B 00JACTH MOMYJI-
LIMOHHOM AKOJIOTUN PACTCHHUN Pa3HBIX )KU3HEHHBIX
(dhopM, m3ydeHUS W MOIEIHPOBAHHUA CTPYKTYPHI
Y BHUJOBOTO pa3sHOOOpa3us JIECHBIX PACTUTENIBHBIX
coo0MIeCTB OBLIO TOMOJHEHO CHCTEMAaTH3MPOBAH-
HOM XapaKTepUCTHKOW IIEHOTHYECKOTO pa3HOOOpa-
37l JIECHOTO TIOKPOBA B Pa3HBIX MIPHUPOTHBIX 30HAX
eBporneiickoii wactu Poccum m Ypana, oOcyxne-
HUEM POJH TeTepoTpodoB (yKe HE TONBKO KUBOT-
HBIX, HO W TPUOOB) B pPETYIAIUN CTPYKTYPHI
W JMHAMHUKH JICCHBIX OHMOTEOLIEHO30B, a TaKXKe
MIPEJICTAaBIEHUSAMH O TOM, YTO COBpPEMEHHas 30-
HanbHas auddepeHIuaIus JeCHOTo MMOKPOBa — 3TO
B 3HAYMTEIBHON CTENEeHH Pe3yJbTaT aHTPOIIOTEH-
HO TpaHc(hopMaIuu OUOTEOIIEHO30B Ha OOJIBIIHIX
TEPPUTOPHSIX, & HE BIUSHHUS COBPEMEHHBIX WIIH
MIPONUIBIX KIUMaTH4YecKuX nporeccoB. Onpra Bee-
BOJIOJIOBHA ObIIa OTBETCTBEHHBIM PEJaKTOPOM
3TOW MOHOTrpadMu W CHOBa NPUBJIEKIA K padore
Haj HeW OONBIION KOJJIEKTUB HCCleAoBaTeNnei
W3 pasHBIX peruoHoB (Bcero — 49 coaBTOPOB
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u3 19 yupexnaenuii). MoHnorpadus BbI3Baja O4eHb
JKUBOW MHTEPEC B POCCHIICKOM HAyYHOM COOOIIIe-
CTBE, K HACTOAIIEMY BPEMEHHU HACUUTHIBAETCs 0O-
nee 500 ee muTHpoBaHmii (0e3 ydeTa CaMOIIUTHPO-
BaHUs aBTOpoB). B 2013 1. mo 3aka3y penakuuu
Plant and Vegetation u3marenscTBa Springer Hada-
nack paboTa 1Mo mepeBo Iy Ha aHTJIMUCKUH S3BIK pa3-
JeTIOB 3TOM MOHOTpa UK, ONUCHIBAIOIINX pa3HO00-
pazue jecHoro mokpoBa B EBpomeiickoii Poccum.
OCHOBHBIE TEOPETHUYECKUE KOHIIENINH, Ha KOTO-
pBIX 0a3upoBaNKCh MPOBEACHHBIC HCCIIEAOBAHMUA,
TO>Ke OBLIN BKJIIOYEHEI B IIepeBOHOE n3aanue. [le-
peBon Beimien B 2017 1. mox HazBanueMm «European
Russian Forests: Their Current State and Features
of Their History».

Eme B xone paboThl Haj MPpEeABIAYyIIeH KOJIEK-
TUBHOH MoHorpadueli («BocrouHoeBpomelickue
LIMPOKOJIUCTBEHHbIE Jiecay) Onbra BeeBononoBHa
OKOHYATENBHO MpHUILIa K yOeKIeHUI0, YTO OUOTY
Y TIOMYJSIIUOHHYIO JKU3Hb COCTABIIIONINX €€ BH-
JIOB HAJI0 pacCMaTpUBATh B TaHAIA()TaX KaK aKTHB-
HBI U OPraHU3YIOIIUNA KOMIIOHEHT, a HE KaK MOJ-
YUHEHHBIA TEOJIOTMYECKMM W  KIMMAaTHYECKUM
yCIIOBUSM; TMONOOHass MOAYMHEHHOCTh HaOmrona-
€TCsI TOJIBKO B pe3yJbTaTe JOITOBPEMEHHOTO U WH-
TEHCHBHOT'O aHTPOIIOTEHHOT0 TIpecca Ha 6uoty. Ta-
KYIO TOYKY 3pPEHHUSI U paHee BBHICKA3bIBAIU APYTHE
HCCIIeIoBaTENN, 0COOCHHO 300JI0TH, HO IJISl MHOTHX
reo00TaHUKOB, JIECOBEIOB U JIECOBOAOB, JaHAmad-
TOBEIOB M OKOJIOTOB OHa OblJla HENpPUBHIYHA,
Kak u OoJiee paHHHE IMPENICTABICHUS O TMOMYJISIIH-
OHHOIl OpraHW3alliil PACTUTENHHBIX COOOIIECTB
u OnoreoneHo30B. OTcTanBasi CBOM B3TJISAABI B MHO-
TOYMCIEHHBIX TUcKyccuax, Ompra BceBoiomoBHa
XOpOIIO TTOHUMAJTa MPOOJIEMBI U APYTUX HCCIEN0-
BaTelel, CTPEMUBIIHMXCS Pa3BUBATh KOHIETIIHH,
KOTOpBIE PAacXONWINCh C TOCIOJICTBYIOIINMHA
B Hay4YHBIX Kpyrax npezacraBieHusMu. OHa ctapa-
Jach MOPAJIbHO MOAJCPKUBATh TAKHUX JIIOJIEH, 0CO-
OCHHO B TEX CIydYasX, KOTJla HX CHCTeMa B3TJIAIOB
OPTaHWYHO JIOTIOJTHSIIA KOHIEMIIHIO BEAYIIEeH POITH
OMOTHl B (HYHKIMOHUPOBAHWHM OWOTCOIICHOTHYIC-
ckoro mokposa. OMH U3 NPUMEPOB — OTHOIIEHHUE
Onbru BceBoJIOIOBHBI K aHTUTIISALUANBHON TEO-
YU, COBPEMEHHBIM CTOPOHHUKOM KOTOPOH OBLIT 30-
osior Bnagumup Hukonaesuu KansikuH, cOTpyaHUK
kadeapel Oworeorpadum reorpadudeckoro da-
kynprera MI'Y. Onera BeeBosnogoBHa MHOTO 00-
CyXJajia ¢ HUM apryMeHTAIUI0 STOW TEOpUH, TPH-
[JIacUIIa eT0 HaIicaTh B IEPBOM TOME MOHOTpadun
«BocroyHoeBpormneiickue jecay pas3fen mpo HCTO-
pUI0  pa3BUTHS OWOTEONIEHOTHYECKOTO ITOKPOBa
B IUICHCTOLIEHE M TOJOLEHe, IMpUIaliaia CBOUX
KOJIJIET ¥ YYEHHUKOB Ha €TO JOKJIaJbl.

[Tocne paboTsl Haa KHUTOH «BocTouHOEBpOTIEH-
ckue neca. Micropus B ToJIoIeHe U COBPEMEHHOCTH
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OJIHUM W3 OCHOBHBIX HAy4YHBIX MHTEpPecOB OJbru
BceBo0OBHEI CTall MOWCK JIECOB, CTPYKTYpPHO-
(bYHKITMOHAJIBHAS OPTaHM3aIUsI KOTOPBIX B HAUOOJIb-
1IeH CTENIEHN COOTBETCTBYET TEOPETUUECKUM MPE/I-
CTaBIIEHUSIM O CaMOPETYJSINH OHOTeOleHO30B
1 UX CIIOCOOHOCTH K camomojiepxkanuto. Hambo-
Jiee TMEePCIEKTUBHON /IS TAKOTO MOMCKAa TEPPHUTO-
puel OHa NMpU3HAIA KPYIHBIA U TPYAHOIOCTYIIHBII
(T.e. TOTEHITMATEHO MaJIOHAPYIIICHHBIN) JICCHOI Mac-
cuB B BepxoBBsX p. Ileuopsr (CeBepHblii Ypan) —
Ha Tepputopun [lewopo-Unbrackoro rocynapcTBeH-
HOTO TIPUPONHOTO OnochepHOro 3amoBEIHHKA.
[lepBy10 peKOTHOCIIPOBOYHYIO SKCIENUIHIO Tyna
oHa opranuzoBaia B 2003 r., Bropyro — B 2005 1.
3a0pocka mMpoBOAWIACH Ha MOTOPHBIX JIOAKAX
BBepx 1o [lewope mo mMecT, Kyaa MOXKHO OBLIO TPo-
IUIBITh, @ TIOJHUMATHLCS B BEPXOBbs K CAMBIM HEHA-
PYLIESHHBIM JIeCaM MOXHO OBUIO TOJBKO MEIIKOM;
JKUTh HaZo0 OBUTO B TajaTKax; TPYNIBI OBLTH He-
OOJBIIIMMHY, BBITTOTHSUIA MPEUMYIIIECTBEHHO T€000-
tanndeckne uccaemopanua. C 2007 r. Havamuch
€XKEeroJHble KOMIUICKCHBIE W MPOJOJDKUTEIHHBIE
(0OBIYHO OOJIee OAHOTO MECSIIA) IKCITCTUITIH B BEP-
x0Bbs [ledops! o pykosoacTBoM Onbru Beeposto-
JIOBHBI, KOTOpBIE npoBoamiuck 1o 2018 r. Eif ynasa-
JIOCh COOMpPATh I ATUX SKCIEAUIINI KOJUIEKTHUBBI
mo 10-15 gemoBeK — CHEIUANINCTOB PA3HBIX TOJIe-
BBIX DKOJIOTUYECKHUX JTUCITUILINH, & TAKKE CTYACH-
TOB M aCIHPAHTOB (W3 pa3HBIX BY30B W HAaYyYHBIX
VUIPEKACHUH ), KOTOPBIC IMENIA BO3MOKHOCTE ITepe-
HUMAaTh OMBIT 3TUX CIHCIMAIUCTOB, ITOMOTas WM,
a OTHOBPEMEHHO — COOMPATh MaTEPHAIIBI TSI CBOUX
KBATH(PUKAIHOHHBIX padboT. B 2010-2011 rT. B co-
CTaBe DKCIICTUITNN YIACTBOBAIH HCCIIEIOBATEIN U3
IBeinapuu, Anonun u @paHuuu. YcioBusa pa-
OOTBI OBLIA TE K€ JOOOYHBIA U MEIMINI ITOIBEM
B BepxoBbs l[ledops! (mms 3aBo3a 00OpyIOBaHUS
U 3amaca MpOAYKTOB 3allOBEJHUK BECHOH MpPEeo-
cTaBisin OapKy — B TIEpUOJ TOJOBOJABS, KOTIa
B peKke OBUI0O MHOTO BOABI), KU3Hb B IMajaTKax
WM MaJICHBKUX JIECHBIX M30YIIKax, BO3HS C JIPO-
BaMU ISl KOCTPOB U TI€YEK, pedHast BOJA JUI BCEX
HaZ00HOCTEH, HempeacKazyemas 1moroja B ropax,
KOPOTKOE JIeTO, 00ph0a ¢ pa3HOOOpa3HBIMU U MHO-
TOYUCICHHBIMU B OOJIBIIIOM JIECHOM MacCHUBE KPO-
BOCOCYIIIMMH HACEKOMBIMH, TIPUBE3EHHBINH C COOOH
3armac cyxapeil BMecTo xje0a, OTCyTCTBHE DIIEKTPHU-
YECKOTO CBETa BO BpeMs KaMepalbHBIX padoT, OT-
CYTCTBUE DETYJSPHOH CBS3W C BHEIIHUM MHPOM.
IIpu 3TOM y4acTHUKH 3KCIEAMUIIMI YCIEUIHO Mpo-
BOJIMJIM MCCJIEIOBaHMS LIGHOTUYECKOTO pa3HooOpa-
3Usi B PACTUTENBHOM M TIOYBEHHOM IIOKPOBE,
COCTaBa TIOYBEHHON MHUKpO- M Me30(hayHbI OecIio-
3BOHOYHBIX, MOMYJISIIMOHHOHN SKOJIOTUH JIPEBECHBIX
BHJIOB, BUJIOBOTO pa3HOOOPA3Hsl U CTPYKTYPHOU Op-
TaHW3AIMA HIKHHUX SPYCOB PACTUTEINBHBIX CO00-
IIECTB, MPOAYKTHBHOCTH JIECOB, a TaKXK€ UCTOPUU
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MIPUPOJIONOIBG30BAHUA M TOKapoB B PETUOHE,
YTOOBl BBICHUTH, HACKOJIBKO COXPAaHUBIIMMUCS
MOKHO CUUTATh JIECHbIE 3KOCHUCTEMbI B 3TOM Mac-
cuBe. OJHUM U3 HHTEPECHBIX pE3yJIbTAaTOB CTallo
oOHapyXeHHe B BepXOBbiX [1e4opbl peIkoCcTORHBIX
BBICOKOTPABHBIX JIECOB C BBICOKAM (DIOPHCTHYE-
CKUM U CTPYKTYpPHBIM pa3HOOOpa3ueM, COoCTaBu-
MBIM T10 YPOBHIO ¢ Hanboee 6oraTbIMU pa3HOTPaB-
HBIMU CTEMSIMU U HEOKUAAHHBIM B CPETHETACIKHOMN
noj30He. Ha MoieIbHOM NOJUTOHE OBLITH OITUCAHBI
pa3Hble BapUaHTHI KBa3UCTALIMOHAPHOTO COCTOSHUS
9KOCHCTEM TEMHOXBOWHEIX JIECOB, C(HOPMHUPOBaB-
muxcst 6oee 5S00-700 jer Hazam mociae KPYIMHBIX
HapylleHui (Iokapbl, BETpOBaibl). Pe3ynbTaTs
HCCIEAOBAHUM JIECHBIX SKOCHCTEM Ha Pa3HbIX
3Tanax BOCCTAHOBIJICHMSI CTaJIU OCHOBOM JUIsl pa3pa-
OOTKM CYKIIECCHOHHOH CHCTEMBI OOpeallbHBIX
necos Esponeiickoit Poccun. Eme ogaum nHTEpec-
HBIM DPE3YyJIbTaTOM CTaJI0 ONHCAHUE MOJIOKUTEIb-
HOM pOJHM CHJIBHO pa3JIOXHUBIIErOCs BaJeKHHKA
B MOMYJISIIMOHHOM >KU3HU JOXIEBBIX YepBEH.

Kpowme Iledopo-Mneruckoro 3anoBennuka, Oabra
BceBosiogoBHA B 3TOT MEpUO y4yacTBOBaja B 3KC-
NeIUUUsAX U B APYTHE PEruoHbl, B TOM YHUCIE
JUIA OLEHKH IPHPOJOOXPAaHHONW IIEHHOCTH JIECOB.
Taxk, B 2009 r. 6510 IPOBEEHO OOCTIEIOBAHNE YHU-
KaJIbHBIX KE€IPOBO-IIUPOKOIUCTBEHHBIX JIECOB B JI0-
nuHe pexkd bukun B ITpumopckom kpae. B 2010 r.
COCTOSJIACH HKCIEIUIMS IO BBISIBJICHUIO JIECOB BbI-
COKOM MPUPOJ00XPAHHON LIEHHOCTH Ha cesepe Mp-
KyTcKo# obnactu. B 2011 r. mox pykoBOACTBOM
Onbru BceBono10BHBI HCKAMK U UCCIET0BAIN MaK-
CUMaJbHO COXPAHMBILHECS JIECHBIE AKOCUCTEMBI
B Bonorozackoii obnactu. Ilocnenaue sxcneanuu
Onbru BeeBosio10BHBI ObLTH OpraHu30BaHbl B 2018
n 2019 rr. — Ha Cpennuit Ypan, B Bucumckuii roc-
yAapCTBEHHBIN MPUPOAHEIN OnocdepHbIi 3amoBe-
HUK JUIsl U3Y4YEHUS BMECTE C €ro COTpPYIHUKaMH
OCTABILMXCS HA TEPPUTOPUU 3AMIOBETHUKA U PAIOM
C Hell TNOJIMIOMHMHAHTHBIX M Pa3HOBO3PACTHBIX
XBOWHO-IIMPOKOJIMCTBEHHBIX JIECOB C BBIPAKEHHON
BETPOBAIbHOW MO3anyHOCTHIO. [IpakTHueckum pe-
3yJbTAaTOM IIOJEBBIX UCCIEIOBAHUN ATOrO NEPUOAA
CTala OpraHu3auusl NpPU aKTUBHOM COJEHCTBUH
Onwru BeeBonogoBusl HarmmonansHoro napka «bu-
kuH» (2015 1., [lpumopckuit kpait) u pacuupeHue
Tepputopun Bucumckoro 3amoBemHuka (2025 T.,
CaepioBckast 001acTh).

Bonpmoit waTepec 'y Onsru  BceBosiogoBHBI
0CTaBaJICs K OIEHKE POJIM COXPAaHUBIIMXCS WU pe-
HHTPOIYLUUPOBAHHBIX KPYMHBIX ¢uTodaros B co-
BPEMEHHBIX JIECHBIX 9KOCHCTEMAX, HX CPEAONpPeod-
pasyrolei NeAaTeIbHOCTH U BIUSHUIO Ha JIpYyrue
rpynmsl 0noThl. [10CKOIBKY B psiie perioHOB €BpO-
nerickoit yactu Poccun ¢ xonma 1990-x rogos ax-
TUBHO peajn3yeTcs MporpaMMa Mo peuHTPOAYKIHUU
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3yOpa eBpomneiickoro (Bison bonasus L.), Onbra
BceBonogoBHa mpoBena BMECTe ¢ MOJOIBIMU CO-
tpynaukamu D111 PAH waydHBIE 3KCTICAUITIN
Ha HEKOTOphIe Takue Tepputopuu. Tak, B 2014 r.
OHa roceTuia ApXbI3ckuil yaacTok TebepanHCKOro
OrocepHOTo 3aMoBEeIHUKA, B KOTOPOM Ha TOT MO-
MEHT oOuTasia HeOOoJbIIasi BOJFHOKHUBYIIAS TPYTI-
poBKa 3yopoB. B 2017 1. cocTosttach SKCIIe TUITHS
B Harmmonamsnsiii mapk «OpiioBckoe Iloneckey, Te
(hopMupyeTCs 0JTHA U3 CAMBIX KPYIHBIX B MUPE BOJIb-
HOXHBYIIUX TOMyJISuil 3yopoB «OpioBcko-bpsiH-
cko-Kamy»xckas (YMCIIEHHOCTh Ha TOT MOMEHT — TIO-
psaaka 400 ocobett). [To uToram 3THX 3KCTECTUATINI
Omnbra BeeBonooBHa ¢ KOJUIEraMy MPOBEH aHAIH3
BIIMSHHSL Pa3HOW TUIOTHOCTH TIOMYJISIIHK 3yOpoB
Ha pa3HooOpazue W CTPYKTYpPY PacCTHTEIBHOCTH
1 (ayHbI IIOYBEHHBIX OECIIO3BOHOYHBIX.

B 2015 r. mpu yuactun Onbpru BceBotogoBHBI
ObUT OpraHM30BaH Hall XypHaJl, OHAa cTaja ero
[JIABHBIM PEIaKTOPOM W TPHIIIACKIa MHOTUX 4Jie-
HOB PEAKOJUICTHH — CIIEI[UAIMCTOB B Pa3HBIX OMO-
morudeckux aucnuiumHax. OHAa paccMmarpuBaia
«Russian Journal of Ecosystem Ecology» kak Bo3-
MOKHOCTB ISl OOCYXKACHUS U TPOTIaraH/Ibl Ha MH-
POBOM YpOBHE JYUIIHX MOIXOJOB M JOCTH)XKCHUH
OTEYECTBCHHOW OHMOTEOLEHONIOTHH, (PAKTUUECKUX
JAHHBIX O (DYHKIIMOHAIBHON OpPraHW3alluy U JUHA-
MHUKE DKOCHCTEM, TEOPETHUECKHX KOHIEHINA 00-
EN 3KOJIOTHH.

Onbra BceBonomoBHAa CTpeMMIIACh HCIIOJIB30-
BaTh OOy BO3MOXKHOCTH IOJCIUTHCS CBOUMH
NOUCTHHE  JHIWKIONCIUYECKUMH  3HAHUSMH.
Ha 0a3e KymnbTypHO-IPOCBETHTEILCKOTO LIEHTpa
«APXD» ona mpountana B 2017-2018 . Kypc J1ek-
i «JKONOorus s BCEX», OPUCHTUPOBAHHBIN
Ha IIMPOKYIO ayJUTOpHI0. boraTo nimoctpupoBan-
HBIE MIPE3eHTALMU 3HAKOMIIIN CIyIIaTeleld ¢ 0co-
OcHHOCTSIMH (DYHKITMOHUPOBAHUS )KUBOTO MTOKPOBA
3emin, MeXaHM3MaMH TOJIEP)KaHUS BHIOBOTO
U CTPYKTypHOTO pPa3HOOOpa3usi, aHTPOMOTEeHHON
nerpanarueit ouotel CeBeproit EBpazun. [Ipo3By-
YaJ TPEBOKHBIE MBICIIH O TOM, YTO «COBPEMEHHBIH
JKUBOW TIOKPOB 3eMJIM HE MOXET IMOJJICPKUBAThH
YCIIOBUS, HEOOXOANMBIE Ml YCTOMYMBOTO CyIIe-
CTBOBaHHS YeJIOBEUECTBA: ONTHMAIBHBIA KIHMAT,
THAPOJIOTHYECKAH W TEMIEPaTypHBIA  PEXUM,
MMOYBEHHOE TUIOOPOaME U OMONIOTHYECKOe pa3Ho-
oOpasue». beima paccMoTpeHa HEOOXOAMMOCTH
MPUHIIUITHAIBHOTO0 U3MEHEHHs CTIOCO00B MPHUPO-
JIOTIOTH30BAHUS © MEPOTIPHATHIA 10 BOCCTaHOBJIE-
HUAIO ONTUMAaJBHOTO IS YellOBeYecTBa COCTOS-
HAS  OWocdeprl, C  yIETOM JIOCTIDKCHUH
COBpPEMEHHOM 3KoJoruu. Buaeozanucu 3Tux Jek-
OHA CTaIM YPEe3BRIYANHO TMOMYJISIPHBIMHU: Oojiee
45 TBIC. IPOCMOTPOB.

Omnpra BceBonomoBHa ocTaBWiIa OOIIKUPHOE
Hay4JHOE Hacjeaue, KOTOpoe HACUWUTHIBAET CBBIIIE
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300 pa6ot. Co BceMU CTaThsIMH, KHUTaMH, a TAK¥KE
¢ aBTOpedepaTaMu U HEKOTOPBIMHU JAUCCEPTALTUIMHU
€€ YICHUKOB MOYKHO TIO3HAKOMUTHCS B ceTH MHTEp-
et Ha tuiatrgopme UCTUHA MI'Y — crpanuna
http://istina.msu.ru/profile/sov1933/. Ona pykoBo-
Juiia 25 3aluieHHbIMU KaHIUAaTCKUMHU JTUCCEP-
TaIUSAMHU, TSATEPO €€ YUYSHUKOB CTaIH JOKTOPaMHU
Hayk. B 1994 r. eit 66110 IPUCBOCHO 3BaHUE TIPO-
(hbeccopa mo crenmanbHOCTH «OoTaHWKay. [locne
1987 r. oHa B pa3HOE BpeMs ObLIa YICHOM TPEX JHC-
CEPTALIMOHHBIX COBETOB.

Bcro cBoro xwm3up Onera BceeBosomoBHa Obuta
HE TOJIBKO CAMOOTBEPKCHHBIM DHTY3MACTOM HAYKH,
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HO U OT3BIBUMBBIM YEIOBEKOM, IIOMOIajla MHOTHM
KOJIIeTaM ¥ JIPYTHM 3HAKOMBIM B PEIICHHH pabodmx
po0JIEM | TPOCTO B TPYIHBIX KU3HECHHBIX CUTYAIIUSX.

Vxon Oneru BeeBononoBHbel CMUPHOBOI — BbI-
JAIOIIETOCS BIYMYHUBOTO YYEHOTO, TAJAHTIMBOTO
nejarora W TMOMYJSIMOHHOTO OHWOTEOIICHOJIOTA,
YBJICYEHHOTO ITyTEIIECTBEHHUKA U OOPOTO JpyTa —
HEBOCITOJIHUMASI TIOTEPSI [IJIS KOJIJIET, APy3eh U yde-
HUKOB. MBI OBUIM CYACTIHMBBI pabOTaTh BMECTE
¢ 3TUM 3aMmedaTenbHbIM YenoBekom. Ham xypran
COXPaHUT ONaroJapHOCTh U CBETIYIO MaMSITh
00 Omere BceeBonogoBHE U OyJeT MOAIEPKUBATH
B CBOCH paboTe 3aI0KEHHBIC €10 TPAIHIIHH.
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HuHa, 1986. 74 c.

CwmuproBa O. B. Beibop cuetHoii enuautip! / I3ydeHne cTpyKTypBl M B3aUMOOTHOIICHHS IICHOTIOMY IS, MeTo-
JIMYECKHe Pa3padOTKH Ul CTYAEHTOB Omojornueckux crenuanbHocted. M. : MI'TIU um. B. U. Jlenuna, 1986.
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THO3BI M KIIFOYH BO3PACTHBIX COCTOSTHUI JIECHBIX pacTeHnil. Ddemeponabl. MeTonuyeckue pa3padoTKy I CTyAEH-
TOB OMonornyeckux crenunanbaocteid. M. : MI'TIU um. B. U. Jlennna, 1987. C. 63—68.
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1 KITIOYM BO3PACTHBIX COCTOSHHM JIECHBIX pacTeHUi. Dpemeponsl. MeToandeckue pa3pabOTKu ATl CTYJEHTOB
ouonorndeckux cuenunanpHocTeid. M. : MI'TIU um. B. U. Jlennna, 1987. C. 13-18.

Cwmupaosa O. B., Toporioa H. A. Beenenue // /luarHo3sl 1 KIFO4YM BO3PACTHBIX COCTOSIHUH JIECHBIX pacTeHu. Dde-
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HBIX COCTOSIHUI JIECHBIX pacTeHHH. Ddemeponipl. MeToandeckue pa3paboTKy JUisi CTYAEHTOB OMOJIOTHYECKHUX Clie-
muansHoctei. M. : MI'TIU um. B. U. Jlenuna, 1987. C. 53-57.

CwmuproBa O. B., ToporoBa H. A. Yunctsk Becennwii (Ficaria verna) // JlnarHO3BI ¥ KIIFOYX BO3PACTHBIX COCTOSIHHUN
JIECHBIX pacTeHuil. Ddemepounnsl. MeToanueckue pa3paboTKU I CTYACHTOB OMOJOTMYECKUX CIIELHaTbHOCTEH.
M. : MI'TIM um. B. U. Jlenuna, 1987. C. 18-23.

CwmuproBa O. B., Uepemymkuna B. A. Pox Xoxnarka (Corydalis) // JIlnarH036I U KITFOYH BO3PACTHBIX COCTOSIHUN
JIECHBIX pacTeHuil. Ddemeponnsl. MeToanueckue pa3pabOTKU I CTYAEHTOB OMOJIOTHYECKUX CIICLHATbHOCTEH.
M. : MI'TIM um. B. U. Jlenuna, 1987. C. 23-35.

CwmuproBa O. B., Huctsakosa A. A., [Ipooemmesa T. W. LleHOMOMyIAIMOHHBIN aHAIN3 ¥ IIPOTHO3BI PAa3BUTHUS Ty-
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CrapoctenkoBa M. M., CmuproBa O. B., Uepemymikuna B. A. Anemone, Betpenuna (4dnemone) // Jlnarno3st
1 KJIIOYM BO3PACTHBIX COCTOSIHHH JIECHBIX pacTeHUH. Dpemeponsl. MeToandeckue pa3pabOTKH AJsI CTYIECHTOB
ouonornueckux cuenuansHocreii. M. : MI'TIN um. B. U. Jlenuna, 1987. C. 57-63.
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JSAIMOHHOM Onosnorun). M. : Hayka, 1988. C. 74-75.
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Boii. M. : U3n-Bo «IIpomereity MI'TIU um. B. U. Jlernna, 1989. 102 c.

XKykosa JI. A., 3ayronshosa JI. b., CmupHoBa O. B. CucteMHbIi 101X0/] K 00beKTaM HaJJOPraHW3MEHHOT'O YPOBHSI
B dKoJIoruu // DKonorus, Kyibrypa, oopaszosanue. M. : U3n-so MI'TIU um. B. 1. Jlenuna, 1989. C. 124-130.
CwmuproBa O. B., [Tonamtok P. B., UnctsakoBa A. A. [u ap.]. MeToandeckre peKOMEHAANHN TI0 BOCIIPOH3BOJCTBY
Pa3HOBO3PACTHBIX IIMPOKOJINCTBEHHBIX JiecoB eBporeiickoii yactu CCCP (Ha ocHOBe NOIYJISIIOHHOTO aHAaJIHN3a).
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CwmuproBa O. B., [Tonamtok P. B., Uymauenko C. U. [u ap.]. DMnupudeckne moIXxoabl U TeOpeTHIECcKasi MOJIEIb
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HBIM Hay4YHbIM HaIPaBJIECHUAM JIECHOIO KOMIUIEKCA CTPaHbI : Hay4HbIE TPYbl MOCKOBCKOIO JIECOTEXHUYECKOIO MH-
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Cwmupnosa O. B., Unctskosa A. A., [Tonamtok P. B. TlomynsiuonHble MEXaHU3MBI JTUHAMHKH JIECHBIX 1IEHO30B //
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[Tpo6GnieMbl yCTOHYMBOCTHA OMOJIOTHYECKUX CHCTEM: TE3HChI JOKIIAI0B BCECOIO3HOM MIKOIbI, 15-20 okTsiopst 1990 1.,
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3ayronsHoBa JI. b., CmupnHoBa O. B. Opranu3zanus nonyJssiuil pacCTeHU B 3aBUCUMOCTH OT YCJIOBHIA Cpe/Ibl U aH-
TPOMOTeHHbIX Bo3AeicTBUil // CTpyKTypHO-(pyHKIIMOHAIIbHASL OPraHU3alys U YCTOMYMBOCTh OUOJIOTHYECKHUX CH-
crem. {enponerporck : 'Y, 1990. C. 6-17.

CwmupnoBa O. B, YUnctsxosa A. A., ITonagrok P. B. [u np.]. IlonynsiuuoHHas opraHu3anus pacTUTENEHOIO TOKPOBa
JIECHBIX TEPPUTOPHUH (Ha MpHMEpe MUPOKOINCTBEHHBIX JiecoB eBporeiickoi yactu CCCP). [Tymuro : OHTU Hayu-
HeIi TIeHTp 0mod. uccnenoBananiit AH CCCP, 1990. 92 c.
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Kyxosa JI. A., 3ayronsroBa JI. b., CmupnoBa O. B. Pa3sutue konuenuu A. A. YpaHoBa B NOMYJIALUOHHON HKO-
sorun pactenuii // [lonynsauuu pacTeHUid: NPUHIMIBI OPTaHU3aMK U MPOOJIeMbl 0XpaHsl npupoabl. K 90-neruio
co aHs poxaeHust A. A. YpaHosa : marepuaibsl koHdpepenimu. Momkap-Ona : Mapuiickwuii roc. yH-T, 1991. C. 3-6.
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WU U po0iIeMsl oxpaHsbl nmpuposl. K 90-neturo co maHsA pokaeHus A. A. YpaHoBa : MaTepHanbl KOHPEpEHIIHH.
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CHANGES IN THE VEGETATION OF THE DRIED ARAL SEA BED
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Abstract. The article investigates the distribution, species, and projective cover levels of vegetation that
emerged in the sand dunes formed in place of the Aral Sea due to its desiccation. The changes in vegetation over
the years, from 1981 to 2024, have been studied. According to the results, the projective cover level of vegetation
on the dried Aral Sea bed has undergone significant changes. Specifically, from 1981 to 2024, the projective cover
level increased by 31%, reaching 55 %. Currently, dominant plant species such as Haloxylon ammodendron (C.A. Mey.)
Bunge ex Fenzl, Halostachys caspica (M. Bieb.) C.A. Mey., Halocnemum strobilaceum (Pall.) M.Bieb., Haloxylon persicum
Bunge, and Caroxylon nitrarium (Pall.) Akhani & Roalson are widespread. In the study area, factors such as increased
soil salinity, changes in groundwater levels, low precipitation, and rising temperatures have had the most significant
impact on the distribution and changes in vegetation. In the early years of the Aral Sea desiccation, approximately
10 plant species grew, with a projective cover level of 24 %. Over the course of 10 years, the number of species
increased by 1-2 species. After 20 years, the number of species decreased to 7, but after another 20 years, the num-
ber of species increased again, reaching 11 species. The projective cover level increased from 24 % in 1981 to 55 % by
2024, showing a 31 % increase.
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M3MEHEHUA PACTUTE/IBHOCTHU
HA OCYILEHHOM AHE APA/IbCKOIO MOPA
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AHHOTauma. MccreagyloTcA pacnpocTpaHeHue, BUAOBOM COCTaB M YPOBEHb TMPOEKTUBHOIO MOKPbITUA
pacTUTEe/IbHOCTH, NMOABUBLLENCA HA NeCcYaHbIX g4loHax, CGOPMMUPOBABLLMXCA HAa MeCTe BblCOXLLIEero Apa/ibCKOro MOpA.
M3yyeHbl U3MEHEHUs B pacTUTe/IbHOCTH € 1981 10 2024 . Cor/1acHo pe3y/ibTaTam, YpOBEHb MPOEKTUBHOIO MOKPbITUA
pacTUTE/IbHOCTM Ha OCYLLIEHHOM fHe Apa/ibCKOro MOPA rnpeTeprien 3Ha4YuTe/IbHble U3MEeHeHUA. B 4acTHOCTH, € 1981
MO 2024 I. YpOBEHb NMPOEKTUBHOIrO MOKPbITUA YBE/IMYUACA Ha 31 %, AOCTUIHYB 55 %. B HacTosALlLee BpemMsA LUIMPOKO
pacnpocTpaHeHbl Takue AOMUHUPYHOLLME BUAbl pacTeHui, Kak Haloxylon ammodendron (C. A. Mey.) Bunge ex Fenzl,
Halostachys caspica (M.Bieb.) C. A. Mey., Halocnemum strobilaceum (Pall.) M. Bieb., Haloxylon persicum Bunge
u Caroxylon nitrarium (Pall.) Akhani & Roalson. B u3ydyaemMoM pailoHe Ha pacnpegeneHne U W3MEHEHUS
B PaCcTUTE/IbHOCTU Hanbo/IbLLee BAMAHWE OKa3a/Iv Takue paKTopbl, KaK NMOBbILLEHWE 3aC0/IEHHOCTU MOYB, USMEHEHMA
YPOBHSA FPYHTOBbIX BOZ, HU3KOE KO/IMYECTBO OCaAKOB U MOBbILLIEHWE TeMMNePaTypbl. B nepBble rozpbl Noc/1e BbICbIXaHUA
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ApanbCKoro Mops nNpou3pacTasio OK0/10 10 BUAOB pacTeHU, MPU YPOBHE NMPOEKTUBHOIO NOKPLITUA 24 %. B TeueHne
cleayrowmx 10 /1eT KOAMYeCTBO BUAOB YBE/IMYM/IOCH Ha 1-2. Hepes 20 /1eT 4YMC/10 BUAOB CHUM3U/IOCh A0 7, HO CNyCTA
elé 20 /1IeT BHOBb YBE/IMYMA0Ch, AOCTUTHYB 11 BUAOB. YPOBEHb MPOEKTUBHOIO MOKPbITMA BbIPOC C 24 % B 1981 T.
A0 55 % B 2024 I., YTO COCTaB/IALT YBE/IMYEHUE Ha 31 %.

KAtoueBble ¢/10Ba: pacTUTe/IbHOCTb, Apa/ibckoe MOpe, CTerneHb NPOEKTUBHOIO MOKPbITUA, 3acOo/1IeHne, necyaHble
TeppuTOpMH, NOYBA

®duHaHCcMpOBaHMe: AaHHaA CTaTbA MNOArOTOB/AEHAa B paMKax MPOEKTa, (UHAHCMpyeMoro AreHTCTBOM MO
WHHOBALMOHHOMY pa3BuTuio Pecnybivkm Y3bekuctaH, Homep npoeKkTa FL-8323102111-R1: «Co3gaHune Hay4HOM
OCHOBbI FPYNMUPOBKU N/I0LLaAeN A/1A NOCaAKM PACTEHMI B 33aBUCUMOCTM OT 3aCO/IEHHOCTU, PU3NYECKUX, XMMUYECKUX
1 BMO/IOrMYECKMX CBOMCTB NMOYB, PacnpOCTPaHEHHbIX Ha BbICOXLLEM AHe APa/IbCKOrO MOpA».
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M3MeHeHUA pacTUTe/IbHOCTU Ha OCYyLLIEHHOM AHe Apasibckoro mops [/ Russian Journal of Ecosystem Ecology. 2025.

Vol. 10 (2). https://doi.org/10.21685/2500-0578-2025-2-2
Introduction

As a result of the Aral Sea’s desiccation, sandy
areas have formed in its former basin [4, 11] and the
process of soil formation has begun [8]. In the re-
sult, these areas cover approximately 5.2 million
hectares, of which 3.2 million hectares are located
within the territory of Uzbekistan. The distribution
of vegetation across the dried seabed of the Aral Sea
varies by region — including the southern, eastern,
western, northern, and central parts. In the southern
part alone, 216 species of plants have been identi-
fied [1]. In the western part, 27 plant species belong-
ing to 4 different genera have been identified [2].
Changes in vegetation on the dried seabed of the
Aral Sea have been observed over the years. Nota-
bly, a significant transformation occurred within
mesophytic plant communities due to the lowering
of groundwater levels. Additionally, the movement
of salts has contributed to the emergence of new
plant species, while others have disappeared [3].
The primary factor influencing the progressive
transformation of vegetation is soil salinization [5].
Furthermore, due to desertification, approximately
68 % of the dried seabed of the Aral Sea is currently
experiencing degradation [6]. In the northern part of
the dried Aral Sea basin, the dominant soil degrada-
tion processes include anthropogenic soil saliniza-
tion, wind erosion, and soil alkalization [7]. Ini-
tially, the Aral Sea’s water was fresh; however, over
time it became highly saline, which led to severe
soil salinization and the formation of solonchaks
[9]. The dried seabed of the Aral Sea is now pre-
dominantly covered by halophytic and psammo-
phytic plant species, whose projective cover fluctu-
ates over time [10]. Ongoing climate change is
further contributing to shifts in vegetation patterns
[12]. Soil salinization has also intensified, which in
turn has negatively affected plant growth and devel-
opment [13-15]. Among the salt- and drought-
tolerant plant species in the Aral Sea region is lico-
rice (Glycyrrhiza glabra), which is considered

resistant to various environmental stresses [16]. An-
other stress-tolerant plant found in different parts of
the dried Aral Sea basin is Chenopodium quinoa
Willd [17]. Studying the widespread plant species
Salicornia L. around the Aral Sea and isolating bac-
teria from its rhizosphere for application to plants in
other regions has shown promising results under
stress conditions [18]. The desiccation of the Aral
Sea has also negatively affected the growth, devel-
opment, and yield of autumn wheat and cotton crops
even in distant areas such as the Khorezm region
[19]. One of the most adaptable and salt- and
drought-tolerant species suitable for sandy soils in
the dried seabed of the Aral Sea is black saxaul (Ha-
loxylon aphyllum), which develops root systems
specifically in response to sodium-induced salinity
[20]. In the northern regions of the Aral Sea, plow-
ing activities have significantly reduced naturally
occurring vegetation, highlighting the urgent need
for measures to restore native plant species [21].
Planting species such as Elaeagnus angustifolia,
Ulmus pumila, Morus alba, and Populus nivea X
tremula around the Aral Sea has been shown to re-
duce soil salinity and enhance biomass accumula-
tion [22]. As evidenced by the analysis of the above-
mentioned literature, changes in vegetation on the
dried seabed of the Aral Sea are closely linked to
soil salinization, climate change, and fluctuations in
groundwater levels. Our research has also revealed
patterns in the distribution of plant species in the
eastern part of the dried Aral Sea, as well as inter-
annual variations in their projective cover.

Methods

The research was conducted in the eastern part
of the dried Aral Sea basin, specifically at the fol-
lowing coordinates: N43° 41.8157', E60° 18.1042';
N43°43.7409', E60° 17.9305'; N43° 47.0546', E60°
15.9007"; N43° 59.3149', E60° 16.6137'; and N43°
67.4337', E60° 17.1723". Geobotanical surveys were
carried out based on the methodology outlined in
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"Methodological Guidelines for Geobotanical Sur-
vey of Natural Forage Lands of Uzbekistan", while
cartographic analyses were performed using the In-
verse Distance Weighting (IDW) geostatistical in-
terpolation method. The soils in the study area were
characterized as moderately to highly saline, with
widespread presence of solonchaks. The average
annual precipitation is approximately 90-100 mm,
with maximum summer temperatures reaching up to
42 °C. The groundwater table is located at depths
ranging from 1.7 to over 3 meters.

Results

The plant world in the study area has undergone
changes over the years, primarily due to alterations
in the hydrological regime caused by the desiccation
of the Aral Sea. This has led to the formation of au-
tomorphic soils, fluctuations in groundwater levels,
a decrease in precipitation, and an increase in air
temperatures. As a result, the vegetation has gradu-
ally undergone transformations.

The changes in the plant species composition
around the Aral Sea and its dried basin have been

Vol. 10 (2), 2025

extensively studied and analyzed by scientists. The
changes in vegetation in the dried seabed of the Aral
Sea from 1981 to 2001 revealed significant transfor-
mations in species composition and cover. During
this period, the number of plant species decreased
from 10 to 7, while the total projective cover in-
creased from 24 % to 44 %. Although the number
of species declined, their distribution cover in-
creased, indicating that the plant world adapted and
expanded as the Aral Sea dried up. The soil cover
decreased slowly, and the groundwater level ap-
proached the surface. Over time, as the properties of
the soil improved, conditions for plant growth were
created, resulting in an increase in the cover level.
Notable plants contributing to the increase in pro-
jective cover in the dried seabed include Eremo-
sparton aphyllum (increased from 2 % to 15 %),
Lycium ruthenicum (from 0.5 % to 7 %), Calli-
gonum crispatum (from 0.5 % to 12 %), Salsola
paulsenii and Corispermum aralo-caspicum (from
0.1 % to 0.5 %), Chondrilla brevirostris (from 0.1
% to 6 %), and Anisantha tectorum (from 0.1 % to
0.2 %). Conversely, some species showed a decline,
such as Stipagrostis pennata (from 20 % to 3 %) and
Leymus racemosus (from 0.5 % to 0.1 %) (Table 1).

Table 1

The changes in the species composition of vegetation on the dried seabed of the Aral Sea
over the years (Dimeeva, 2007; Jabbarov, 2024 [regarding the eastern region])

Years of observation
Indicators S |3| L 22|22/ |8|23|2|F
a2 |a|e|22|2|2(2|2|2]]]8
1 21314516789 ]10]11]12]13]14]15]16
Succession year 17118119120 ]21 22|23 ]125[26|28|30|34|35][37]38
Number of species 101012101211 1210|1011 [13]10] 7 |7 |11
Total projective cover, % 24 1241261262627 3313332323521 ]21[44]55
Species projective cover, %
Stipagrostis pennata 20120[20(20]20[20])20[20]20]10|10]4.0]1.0[20]20
Eremosparton aphyllum 2.0/2.0[40]|4.0[40](40]10]10]10]20]20| 10|10 ] 15
Leymus racemosus 0.5[{0.5]05/0.5{0.5]0.5/0.5]/0.5{0.1]0.1 0.1
Lycium ruthenicum 0.5]0.5/05]0.5/0.5/05]0.5/05]0.1{0.1]/0.1]/0.5]1.0/7.0]1.0
Calligonum crispatum 0.5{0.5]0.5/0.5/0.5]0.5/0.5]/0.5{0.5]0.5[2.0[4.0|5.0] 12
Lactuca tatarica 0.1 0.110.1]0.1 0.2
Salsola paulsenii 0.1{0.1/0.1]0.1{0.1]{0.1/0.1/0.1]/0.1[0.1]0.1]0.1]0.5 1
Corispermum aralo-caspicum 0.1/01/0.1]0.1{0.1]0.1/0.1]/0.1]0.1]{0.1]1.0/0.1]1.0]05] 1
C. hyssopifolium 0.1]0.1 0.1/0.1/0.1]0.1{0.1][0.1]{0.1]1.0]0.1
Atriplex pratovii 0.1 0.1
Convolvulus subsericeus 0.1
Astragalus brachypus 0.1]0.1/0.5/05]05[0.5]0.5]0.5/0.5]0.1
A. lehmannianus 0.1
Chondrilla brevirostris 0.1 0.1]0.5/0.5]0.5]0.5 0.5]2.0[3.0]6.0
Linaria dolichoceras 0.1 0.1
Horaninovia ulicina 0.1
Anisantha tectorum 0.1]0.1 0.1]0.1 0.2
Lappula semiglabra 0.1
Senecio noeanus 0.1
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End of Table 1

1 21314 6 | 7189 |10]11]12]13]14]15]16

Haloxylon ammodendron (C.A.Mey.)

15
Bunge ex Fenzl
Alhagi pseudalhagi (M.Bieb.) Desv. ex 15
Wangerin
Haloxylon persicum Bunge 55
Lepidium perfoliatum L. 1
Calligonum acanthopterum I.G.Borshch. 25
Ammodendron conollyi Bunge ex Boiss. 0.5
Phragmites australis (Cav.) Trin. ex Steud. 2
Astragalus villosissimus Bunge 5
Climacoptera lanata (Pall.) Botsch. 0.5
Caroxylon scleranthum (C.A.Mey.) Akhani

0.5
& Roalson
Bassia eriophora (Schrad.) Asch. 0.5
Halostachys caspica (M.Bieb.) C.A.Mey 8
Tamarix hispida Willd. 10
Climacoptera aralensis (Iljin) Botsch. 1
Peganum harmala L. 0.5
Suaeda microsperma (C.A.Mey.) Fenzl 0.5
Eremopyrum triticeum (Gaertn.) Nevski 0.5
Atriplex fominii Iljin 1
Ephedra strobilacea Bunge 10
Xylosalsola richteri (Moq.) Akhani & 10
Roalson
Stipagrostis karelinii (Trin. & Rupr.) 15
H.Scholz

The plant world has undergone changes over the
years, following a dynamic trajectory, with one of
the main driving factors being the ongoing desicca-
tion of the Aral Sea. The dynamic changes in vege-
tation are primarily influenced by continued soil sal-
inization and desertification, driven by exogenous
processes such as aeolian, halogeochemical, and hy-
dromorphic processes. These changes are closely
linked with soil formation processes. In the dried
seabed of the Aral Sea within the territory of Ka-
zakhstan, 342 plant species belonging to 43 families
and 170 genera have been recorded (Dimeeva,
2008). Among them, the dominant families include:
Chenopodiaceae (83 species), Asteraceae (45 spe-
cies), Polygonaceae (36 species), Brassicaceae
(32 species), Fabaceae (22 species), Poaceae
(19 species), Boraginaceae (13 species), Tamarica-
ceae (9 species), Ranunculaceae (7 species), Cyper-
aceae (5 species), and Apiaceae (5 species).
In terms of life forms, annual plants account for
41.5 %, perennial herbaceous plants 31.9 %, and
shrubs 16.7 %, making them the dominant forms.
The Aral Sea crisis is still ongoing; periodic inflows
of water, as well as residual water from rivers and
reservoirs, continue to extend the duration of this
process.

In the dried seabed of the Aral Sea, the distribu-
tion of plant species and their projective cover val-
ues are highly variable. According to research find-
ings, the composition of plant species has almost

completely changed — species that were present in
the 1980s are now either absent or occur very rarely,
having been replaced by other species. Furthermore,
the level of projective cover has increased, indicat-
ing that vegetation is expanding and progressively
covering the soil surface. This phenomenon can be
attributed to the ongoing hydrogeological processes
and consistent progression of soil formation in the
region (Fig. 1).

As shown in the figure, during the initial years
of the Aral Sead’s desiccation, approximately
10 plant species were predominantly present, with
a projective cover of 24 %. Within the first 10 years,
the number of species increased by 1-2. However,
after 20 years, the number of species declined to 7,
before increasing again to 11 after another 20 years.
The projective cover, on the other hand, has shown
a steady increase—from 24 % in 1981 to 55 %
in 2024, marking a 31 % rise, which is considered
a positive indicator. These findings suggest that the
composition of vegetation changes naturally every
15-20 years. Therefore, it is important to consider
the dynamic nature of species composition when de-
veloping recommendations. The distribution of veg-
etation is closely linked to the drying process of the
Aral Sea and to soil formation over time, including
the specific properties and characteristics of the
soils. The figure below illustrates the distribution of
vegetation from 1981 to 2025 and highlights the
changes over this period (Fig. 2—4).
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Fig. 1. Dynamic characteristics of plant species distribution
and their projective cover on the dried seabed of the Aral Sea
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Fig. 2. Distribution of vegetation in the eastern part of the dried Aral Sea bed (1981-2001)
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Fig. 3. Distribution of vegetation in the eastern part of the dried Aral Sea bed (2024-2025)

As shown in the fig. 4, 21 different plant species
have been recorded in the eastern part of the dried
Aral Sea bed, with projective cover levels ranging
from 0.5 to 55 %. The distribution of these species
is uneven across the area some species are absent in
certain locations while others are found only in spe-
cific zones. Therefore, it is not feasible to recom-
mend planting the most widespread species uni-
formly across the entire region. The distribution of
each plant species is influenced by the local soil
conditions, salinity levels, depth and mineralization
of the groundwater table. Consequently, when

proposing vegetation planting on the dried seabed
of the Aral Sea, it is essential to base recommenda-
tions on the natural distribution areas of the plants
and to consider the physical and chemical properties
of the soils. Otherwise, the growth and development
of the introduced species may be significantly lim-
ited.

During the first year of the project research, the
distribution of vegetation, their projective cover lev-
els, and dominant species on the dried seabed of the
Aral Sea were studied. The findings are summarized
as follows (Fig. 5).
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Fig. 5. Distribution of vegetation in the eastern part of the dried Aral Sea bed (N43° 41.8157', E60° 18.1042")
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The projective cover levels of plant species dis-
tributed in this area are as follows. According to the
results, the vegetation community in the study area
is characterized as a Haloxylon-mixed (saxaul-dom-
inated) shrubland. The projective cover of the plant

community (PCLC — Projective Cover Level of the
Community) was 36 % (Table 2).

In the next area, vegetation distribution has no-
ticeably decreased, and the projective cover level
was found to be sparse (Fig. 6).

Table 2

Distribution of vegetation in the eastern part of the dried Aral Sea bed (N43° 41.8157', E60° 18.1042")

Species PCLC, %

Haloxylon ammodendron (C.A.Mey.) Bunge ex Fenzl 15
Alhagi pseudalhagi (M.Bieb.) Desv. ex-Wangerin 15
Haloxylon persicum Bunge 5

Lepidium perfoliatum L. 1

Calligonum acanthopterum 1.G.Borshch. +
Ammodendron conollyi Bunge ex Boiss. i
Phragmites australis (Cav.) Trin. ex Steud. s
Astragalus villosissimus Bunge +
Climacoptera lanata (Pall.) Botsch. i
Caroxylon scleranthum (C.A.Mey.) Akhani & Roalson I
Bassia eriophora (Schrad.) Asch. +

R TR

£

Fig. 6. Distribution of vegetation in the eastern part of the dried Aral Sea Bed (N43° 43.7409', E60° 17.9305')

In this area, the number and abundance of plant
species have decreased, and the morphological
characteristics of the soil substrates have also
changed. According to the results, the vegetation
community is characterized as a saline-sarsazan-

sand desert type, with the projective cover of the
plant community (PCLC) being 16 % (Table 3).

In the next area, the species composition and
number of plants further decreased and became
sparser (Fig. 7).

Table 3

Projective cover level of vegetation in the eastern part of the dried Aral Sea bed (N43° 43.7409', E60° 17.9305")

Species

PCLC, %

Halostachys caspica (M.Bieb.) C.A.Mey.

Caroxylon scleranthum (C.A.Mey.) Akhani & Roalson

Halocnemum strobilaceum (Pall.) M.Bieb.

Tamarix hispida Willd.

Climacoptera aralensis (Iljin) Botsch.

Haloxylon ammodendron (C.A.Mey.) Bunge ex Fenzl

Lycium ruthenicum Murray

Peganum harmala L.

Bassia eriophora (Schrad.) Asch.

|+ [+ == |w]|oo
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Fig. 7. Distribution of vegetation in the eastern part of the dried Aral Sea bed (N43° 47.0546', E60° 15.9007")

In this area, the vegetation community is charac- The next area, which was planted with saxaul be-
terized as a saline-sarsazan desert, with the projec- tween 2000 and 2002, was found to have a higher
tive cover of the plant community (PCLC) being vegetation cover compared to other areas (Fig. 8).
10 % (Table 4).

Table 4

Projective cover level of vegetation in the eastern part
of the dried Aral Sea bed (N43° 47.0546', E60° 15.9007")

Species PCLC, %
Halocnemum strobilaceum (Pall.) M.Bieb.

Climacoptera lanata (Pall.) Botsch.

Caroxylon scleranthum (C.A.Mey.) Akhani & Roalson
Suaeda microsperma (C.A.Mey.) Fenzl

Calligonum sp.

Eremopyrum triticeum (Gaertn.) Nevski

Haloxylon ammodendron (C.A.Mey.) Bunge ex Fenzl
Atriplex fominii Iljin

Salsola paulsenii Litv.

S BN N N S E NS

Fig. 8. Distribution of vegetation in the eastern part of the dried Aral Sea bed (N43°59.3149', E60° 16.6137")
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In this area, the vegetation community is a mix-
ture of Alhagi and saxaul-sarsazan-saxaul desert,
with the projective cover of the plant community be-
ing 35 % (Table 5).

In the next area, Haloxylon species were also
planted and maintained by the government between
2000 and 2002. After 22 years, the area has devel-
oped into a saxaul-dominated desert (Fig. 9).

Table 5
Projective cover level of vegetation in the eastern part
of the dried Aral Sea bed (N43°59.3149', E60° 16.6137")
Species PCLC, %
Haloxylon ammodendron (C.A.Mey.) Bunge ex Fenzl 20
Halocnemum strobilaceum (Pall.) M.Bieb. 10
Halostachys caspica (M.Bieb.) C.A.Mey. 5

Tamarix ramosissima Ledeb.

Fig. 9. Distribution of vegetation in the eastern part of the dried Aral Sea bed (N43° 67.4337', E60° 17.1723")

In this planted area, the vegetation community
is characterized as a Haloxylon desert, with the pro-
jective cover of the plant community (PCLC) being
55 % (Table 6).

Table 6

Projective cover level of vegetation
in the eastern part of the dried Aral Sea bed

(N43° 67.4337', E60°17.1723")

Species PCLC, %
Haloxylon persicum Bunge 55
Tamarix ramosissima Ledeb. I
Conclusion

As a result of the desiccation of the Aral Sea,
sand dunes have formed in its place, and various

plant species have been observed to grow in these
areas. Over time, changes in soil salinity, fluctua-
tions in groundwater levels, as well as variations in
temperature and precipitation, have resulted in
shifts in plant species and their projective cover lev-
els. The projective cover level of vegetation on the
dried seabed of the Aral Sea has undergone signifi-
cant changes. From 1981 to 2024, the projective
cover level increased by 31 %, reaching 55 %. Cur-
rently, dominant plant species such as Haloxylon
ammodendron (C. A. Mey.) Bunge ex Fenzl,
Halostachys caspica (M. Bieb.) C. A. Mey.,
Halocnemum strobilaceum (Pall.) M. Bieb., Halox-
vlon persicum Bunge, and Caroxylon nitrarium
(Pall.) Akhani & Roalson are widespread. Addition-
ally, human activity has played a significant role in
the changes in the vegetation. Various funds and in-
ternational organizations, along with the Govern-
ment of Uzbekistan, plant salt- and drought-
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resistant species every year across thousands of hec- The groundwater table should be maintained at
tares of land, creating green areas and contributing a critical depth of 2.5-3 meters; otherwise, the
to the changes in the vegetation. It is important to saxaul forests, which have been growing for the past
note that in areas where saxaul forests have grown, 20 years, may be destroyed due to the rise
the rise in groundwater levels must be prevented. in groundwater levels.
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Abstract. Marmots weren’t part of the ecosystems of Bryansk regions for a long time, because they disappeared
under the pressure of the plow and uncontrolled hunting. In this area, the first colony of marmot was noticed in
2013 on the gentle slopes of the southern exposure. The aim of the work is to estimate the role of Marmota bobak
activity for intraforest steppe meadows in the east of the Bryansk region. Route survey showed that plants commu-
nities transformed under their activity. Based on geobotanical relevés and statistical analysis, two groups of vege-
tation were identified in the study area: short-grass and tall-grass meadows. Tall-grass meadows are characterized
by low biodiversity indices, because highly competitive grasses dominate the community (Bromus inermis, Cala-
magrostis epigeios, Elytrigia repens etc.). Small-grass meadows are associated with marmot settlements and are sus-
tained by animal activity. Due to the grazing of dominant grasses, less competitive species can occupy more advan-
tageous positions in the grass stand. The activity of marmots allows plant species of different ecological-coenotic
groups to coexist in the meadows. To maintain structural and species diversity of the vegetation cover of intraforest
meadows, the following features of marmots’ behaviour are important: formation of burrows with fresh throwings,
which are characterized by an exposed substrate necessary for seed and vegetative propagation of plants; creation
and maintenance of pasture or forage areas near the burrows. The above determines the development of vegeta-
tion patches (micro-groupings) in meadows and their spatial redistribution in communities.

Keywords: steppe marmot, marmot’s settlement, floristic diversity, small-grass meadow, tall-grass meadow
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Introduction

The steppe marmot (Marmota bobak Miill.), or
baibak is one of the powerful ecosystem engineers
(environmental changers) of steppes and steppe
meadows [1-3]. Previously, the species was widely
spread in the pastureland ecosystems of the Russian
Plain. However, under the pressure of the plow and
uncontrolled hunting by the beginning of the twen-
tieth century, the small animal had begun to mas-
sively disappear [4—6]. As a result, programs for the
reintroduction of the marmot have been developed
[7, 8]. The scale of the settlement of the baibak
in 1977-1990 of the previous century seems to be
impressive: only in Russia about 42,000 animals
were settled in more than 375 geographical loca-
tions [9]. Owing to that and their natural distribu-
tion, the animals have reappeared in some regions
[5, 10, 11]. Within natural ecosystems, the activity
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of the baibak reveals itself in two ways: on the one
hand, it belongs to the main consumers of plant
products [12—14], but on the other hand, it refers to
the ecological group of fossorial animals [15-17].
By consuming plants as food, marmots extract part
of the biomass of grass communities. By burrowing
and renewing the burrows, baibaks mix and throw
soil material onto the surface. In this regard, the aim
of the work is to show the role of the marmot in the
formation and sustenance of structural and species di-
versity of the vegetational cover of steppe meadows.

Materials and methods

The material was collected in 2018-2023 in the
cast of the Bryansk region in the Karachevsky phys-
iographic area (Fig. 1). Here, in 2013, a settlement
of marmots was discovered in the steppe intraforest
meadows [18].
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Fig. 1. Settlement of marmots in the Bryansk region:
A - spatial location; B — detailed cartography; 1, 2, 3 — marmots’ burrows of different sizes and stages.
The designations of the countries and regions in the inset are given according to I1SO 3166
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It is located on the gentle slopes of the southern
exposure. Apparently, the animals settled on the ter-
ritory of the Bryansk region from the neighbouring
Oryol region, where in the 1980s the restoration
work on the marmot population was in progress.
More than 1,000 animals were released in the region
[19]. Palacontologists indicate that the marmot was
spread on the territory of the Bryansk region in the
Late Pleistocene [20]. The nearest Palaeolithic site
of Betovo, in the sediments of the cultured layers of
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which many bones and whole skeletons of baibaks
were found, is located only 70 km away from the
settlement under study.

The steppe marmot (Fig. 2) is one of the largest
representatives of the order of rodents (Rodentia).
There are animals weighing up to 10 kg and more.
The body length of adult males reaches 70 cm,
and females — 65 cm. The animals have short
and strong paws well adapted to burrowing activi-
ties [21, 22].

teirfocin
1

e

Fig. 2. The steppe marmot, or baibak (Marmota bobak) in the Bryansk region.
At the top there is a drawing by Shut G.V. based on the photo by Gornov A.V.

They inhabit open landscapes, avoiding places
overgrown with tall dense grass and shrubs. This is
determined by several reasons. Firstly, such territo-
ries are characterized by low food attractiveness for

marmots. It is known that tall-grass meadows
formed on abandoned lands are characterized by
low floristic diversity [23—25] and, therefore, have
a narrow composition of plants suitable for food.
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Secondly, it is believed that high and dense thickets
impair the view and prevent the animals from seeing
the approaching danger [22]. Some studies have
shown that in the modern biogeocenotic cover, the
most suitable conditions for marmots are created on
livestock pastures [26, 27]. Animal settlements, due
to the widespread ploughing of interfluve plains, are
often confined to inconveniences — the slopes of ra-
vines and gullies. In pre-agricultural landscapes,
marmots apparently lived on the pastures created by
large herd ungulates: mammoths, giant deer, primi-
tive bison, woolly rhinoceroses, bison, tours, tar-
pans, etc. [28—-30]. During excavations, palaeontol-
ogists find the bones of these animals arranged
together [20, 31, 32]. The marmot was listed in the
Red Book of Russia (from 1983 to 1998), but the
species was excluded as having regained its num-
bers. Currently, the animal is protected in many re-
gions, where it has a different status [33].

As a result of the route survey of the territory oc-
cupied by the settlement of marmots, two types of
communities have been identified: meadows with
a predominance of short grasses and meadows with
a dominance of tall grasses. The first type of the
communities is characterized by pronounced intra-
coenotic horizontal heterogeneity associated with
trophic and burrowing activity of the animals, and
the second one — by the absence of zoogenic micro-
sites. Geobotanical studies of the communities of
the marmot settlement have been carried out. In
each type of the community, 8 relevés have been
made at the sites of 25 square meters in size, a total
of 16 relevés. The names of the plants are given
according to the database Plants of the World
Online [34]. The abundance of species in the com-
munities has been assessed on the scale by J. Broun-
Blanquet [35]. Based on the descriptions, the occur-
rence of species, species richness of vascular plants,
species density, distribution of plants by ecological-
coenotic groups and life forms have been defined.
Species richness has been defined as the total num-
ber of species at all the sites that belong to the same
type of communities. Species density is the arithme-
tic average number of species at the sites of a fixed
size obtained from all the relevés of one variant
of the communities [36]. Ecological-coenotic
groups (ECGs), in accordance with the ideas
of A.A. Nitsenko [37], are considered to be large
groups of ecologically close species that in their
genesis are associated with certain types of commu-
nities. At the same time, the classification of species
according to ECGs developed for European Russia
has been used [38]. The ecological and morpholog-
ical classification of I.G. Serebryakov [39] has been
used in the analysis of plant life forms. The ratio of
species in microgroups by ECGs and life forms has
been determined from the general list of plants

Vol. 10 (2), 2025

found at all the sites of the same type of communi-
ties. Additionally, the features of the marmots’ ac-
tivity were assessed by observing the animals with
field binoculars and the data from "ScoutGuard"
camera traps installed at residential burrows.

The statistical analysis of differences in the spe-
cies composition of communities was performed
based on Random forests [40]. We built a statistical
model, where species abundance values were
treated as independent variables, to classify the col-
lected relevés into two respective communities.
Overall classification accuracy (the sum of the diag-
onal values of the error matrix divided by the total
sample size) and Cohen’s kappa [41], both esti-
mated on out-of-bag model predictions, were uti-
lized as the integral separability measures. We used
ranger package [42] in the R environment [43]
as a fast and versatile Random forests program real-
ization.

The mapping of the marmot settlement has been
carried out based on combination of in-field and re-
mote sensing data. Ground mapping being used, el-
ements of horizontal heterogeneity of the settlement
under study were recorded using the Garmin
GPSMAP navigator. The coordinates and sizes of
marmots’ burrows were noted. Additionally, aerial
photography of the settlement was carried out from
a height of 30 meters using unmanned aerial vehicle
(UAV) DJI Phantom. Based on the UAV images,
Agisoft Photoscan specialized software being used,
an orthophotoplan of a marmot colony with a spatial
resolution of 2.5 cm was obtained. Using the over-
lay of the ground data on the orthophotoplan, a de-
tailed map-scheme of the settlement under study
was compiled (Fig. 1).

Results

Two types of communities have been identified
on the territory of the marmot settlement under
study: tall-grass and short-grass meadows. The
first type of communities develops in the areas
with minimal impact of baibaks and is character-
ized by the absence of zoogenic microsites. The
second type of coenoses is formed in the areas
where animals graze, dig and renew burrows. It is
characterized by pronounced intra-coenotic hori-
zontal heterogeneity — mosaicism. The analysis of
the measurement proximity matrix, obtained dur-
ing the training of the Random forest classification
model, has revealed a perfect separability in terms
of species abundance for the communities under
study (Fig. 3,4). Hence, the overall classification
accuracy was 100 % (with kappa equals to 1.0).
Moreover, the abundance indicators of only nine
species ensured complete separability of classes
(Fig. 3.B).
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Fig. 3. Diagrams of the statistical analysis of plant communities
of the marmot settlement. Communities: sgr — short-grass meadows; tgr - tall-grass meadows:

A - diagram of separability of plant communities of the marmot settlement (2D-projection of Random forest
proximity matrix). The dots indicate the initial belonging of the descriptions to the communities, the circles
indicate the results of classification; B — diagrams of the distribution of abundance indicators of the most
significant plant species in the communities of the marmot settlement. Species are marked on the abscissa axis,
and species abundance values on the scale by J. Broun-Blanquet are marked on the ordinate axis. Plant species:
1—Knautia arvensis; 2 — Medicago lupulina; 3 — Allium oleraceum; 4 — Polygala comosa; 5 — Nonea pulla;

6 — Bromus inermis; 7 — Vicia cracca; 8 — Leucanthemum vulgare; 9 — Euphorbia esula

Short-grass meadows, or short grass. In the
meadows where marmots graze, dig and renew their
burrows, herbs and small grasses co-dominate: Ag-
rimonia eupatoria, Fragaria viridis Weston, Pilo-
sella officinarum F.W. Schultz & Sch.Bip., Poa an-
gustifolia, Salvia pratensis L., etc. (Fig. 4,4,B).
These communities are characterized by pro-
nounced horizontal heterogeneity, relatively sparse
and low grass cover, as well as significant indicators
of floristic diversity. Species density reaches 42 spe-
cies of vascular plants per area of 25 square meters,
38-47 species on each site, and species richness
is 80 species. At the same time, in the ecological-
coenotic structure of the meadow, there are species

of contrasting groups: dry-meadow (Cichorium
intybus, Fragaria viridis, Poa angustifolia, etc.),
wet-meadow (Dactylis glomerata, Galium mollugo,
Vicia cracca L., etc.), nemoral (Fraxinus excelsior L.,
Malus sylvestris (L.) Mill., Platanthera bifolia (L.)
Rich., etc.), nitrophilous (4Arctium lappa L., Sola-
num dulcamara L., Urtica dioica L.) and piny group
(Pinus sylvestris L.).

Tall-grass meadows, or tall grass. In the areas
where marmots have no impact or it is minimum,
grasses (Arrhenatherum elatius (L.) P. Beauv.
ex J. Presl & C. Presl, Bromus inermis Leyss., Dac-
tylis glomerata L., Poa angustifolia L., etc.) and
some species of herbs (Agrimonia eupatoria L.,
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Cichorium intybus L., Galium mollugo L., etc.) co-
dominate. These plants develop their competitive
properties without regular grazing and burrowing
activity of baibaks and reach maximum sizes
(Fig. 5,4,B; Table 1). The species density is only
26 species of vascular plants per area of 25 square
meters, 22-29 species on each site, and the species
richness is 53 species. In the ecological-coenotic
structure of tall grass, dry-meadow grasses

of different life forms predominate. Among them,
the most common grasses are short-rhizome (Cen-
taurea jacea L., Cirsium vulgare (Savi) Ten., Hier-
acium umbellatum L., Jacobaea vulgaris Gaertn.,
Leontodon hispidus L., etc.) and taproot grasses
(Artemisia vulgaris L., Cichorium intybus, Picris
hieracioides L., Pimpinella saxifraga L., etc.)
(Table 1). Most of the listed types are characterized
by low indicators of projective coverage.

Fig. 4. Short-grass meadows of the marmot settlement:
A - general view of a short-grass meadow with a laid geobotanical site;
B — plot with Agrimonia eupatoria, Fragaria viridis, Salvia pratensis, etc.
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Fig. 5. Tall-grass areas of the meadow with a predominance of Arrhenatherum elatius (A) and Bromus inermis (B)

Table 1
Characteristics of the marmot settlement grass cover
Characteristics Short-grass meadows Tall-grass meadows
1 2 3
Grass layer coverage, % 70-75 90-100
Grass stand height 1, cm 1020 40-60
Grass stand height 2, cm 80-120 130-160
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End of Table 1

1 | 2 | 3
Number of species (and percentage) of different ecological-coenotic groups
Piny 1(1) -
Wet-meadow 91 6 (1)
Nemoral 5(6) -
Dry-meadow 62 (78) 47 (89)
Nitrophilous* 34 -
Number of species (and percentage) of different life forms according to I. G. Serebryakov
Tree, shrub 709 -
Long-rhizome 15 (19) 9(17)
Root sucker 3% 4(8)
Short-rhizome 18 (23) 15 (28)
Bulbous 203 —
Caespitose 6 (8) 6 (11)
Taproot 29 (36) 19 (36)
Number of species (and percentage) of plants considering a specimen’s lifespan

Perennial 65 (81) 44 (83)
Annual, biennial 15(19) 9(17)

N o t e: * species of black-alder forest and black-alder forest-fringe groups are combined into nitrophilous.

On the other hand, Bromus inermis as one of the
dominate species in tall-grasses meadows, rapidly
loses positions in short-grass meadows. It makes
cover and abundance of Bromus inermis the most
informative variable for statistical classification.

Discussion

Observation of grazing marmots showed that the
basis of the animals’ diet consists of fresh, the most
moisture-retaining vegetative parts of herbs. Most
researchers pay attention to the fact that the species
composition of grasses eaten by baibaks is diverse
and determined by the flora of their habitats
[44-46]. In the meadows studied at the beginning of
the season, marmots massively eat young shoots of
graminoids (Arrhenatherum elatius, Bromus in-
ermis, Dactylis glomerata, Phleum pratense L., Poa
angustifolia, etc.) and sedges (Carex hirta L.,
C. spicata subsp. spicata). It is known that spring
grazing promotes enhanced shoot formation
in graminoids and sedges. It is carried out due to the
outflow of nutrients from the underground organs
of plants [47]. Therefore, regular early alienation
of green parts of grasses leads to a decrease in their
productivity, size and projective coverage in the
community. Among the listed grasses, only Poa an-
gustifolia co-dominates in the grass stand, since it is
the most resistant to pasture load and has a high re-
newable ability. Poa angustifolia withstands
grazing well because the growth zone of its genera-
tive shoots (a panicle hidden in a tube from the
sheaths of leaves) is located relatively low [48],
and marmots bite off the upper parts of plants. After
grazing, the growth zone of generative shoots, as a
rule, is not damaged, and they continue to grow.
As a result, the grass does not have to spend plastic
substances on the formation of new shoots instead

of the cut ones, and it does not reduce productivity.
At the same time, the high competitive power of
Poa angustifolia coenopopulations is achieved due
to a significant renewable capacity: several axillary
buds are formed in the tillering zone of one vegeta-
tive shoot, from which new orthotropic and plagio-
tropic shoots develop. As a result, a close mesh is
created, consisting of partial bushes (fixing centres)
and communications in the form of rhizomes. Over
time, in the meadows under study, actively vegetat-
ing grasses are included in the diet of marmots:
Cichorium intybus, Daucus carota L., Fragaria vi-
ridis, Leucanthemum vulgare Lam., Plantago lan-
ceolata L., Pilosella officinarum, Salvia pratensis,
etc. In addition to vegetative organs, baibaks will-
ingly eat the upper parts of generative shoots with
flowers, unripe fruits and seeds. This reduces the
height of plants and gives a competitive advantage
to those species that have well-developed basal
leaves: Fragaria viridis, Pilosella officinarum, Sal-
via pratensis, etc. It is not without reason that they
have the maximum values of projective coverage
and occurrence in the feeding areas. Later than other
plants, with the beginning of blooming, marmots
begin to feed on legumes: Chamaecytisus ruthenicus
(Fisch. ex Wol.) Klask., Genista tinctoria L., Medi-
cago lupulina L., Trifolium pratense L., Vicia
cracca, etc. In the settlement of baibaks, there are
areas dominated by Chamaecytisus ruthenicus.
While grazing, the animals do not eat the plants en-
tirely, but consume only parts of them. At the same
time, grazing marmots are not at the same place,
cutting off all the plants in a row, but all the time
they move around the feeding area in search of suit-
able food. Such feeding behaviour of the animals
was also noted by other authors [21]. Selective feed-
ing of marmots preserves part of the plants from
grazing, and changing the diet during the vegetation
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period enables bitten shoots to grow, in which the
growth zone is not damaged, and to form new ones
from dormant buds. The ability to grow or give new
generations of shoots after mowing or grazing during
the same vegetation period is called regrow capacity
of plants [49]. According to some researchers, the an-
imals can take from 2 to 8 % of the harvest of the
aboveground phytomass of the community which they
inhabit [50]. However, when converted to the area
of the feeding plots, the value increases to 40 % [44].

The marmot also belongs to the ecological group
of burrowing animals [13, 15]. The animals spend a
significant part of their lives in their underground
shelters — nesting and protective burrows [16].
When digging and renewing burrows, baibaks
throw soil material onto the surface. As a result, flat-
topped mounds are formed — burrows (Fig. 6,4,B),
which are characterized by special ecological con-
ditions.

Fig. 6. Burrows with fresh (A) and partially overgrown (B) throwings
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The free space of fresh throwings contributes to
the active root take of grasses propagating by seeds.
Therefore, there is a high participation of annual and
biennial plants (Arenaria serpyllifolia L., Carduus
nutans L., Carlina biebersteinii Bernh. ex Hornem.,
Clinopodium acinos (L.) Kuntze, Daucus carota,
Erigeron canadensis L., Myosotis arvensis (L.) Hill,
etc.), most of which belong to the group of field-
weed plants. Such grasses in natural ecosystems can
carry out their life cycle due to zoogenic disturb-
ances of the ground cover. M. S. Gilyarov was one
of the first to note this feature [51, 52]. He showed
that field-weed grasses are permanent components
of the virgin steppe, confined to soil throwings near
the holes of rodent burrows. Diaspores of plants get
to a burrow in different ways: anemochoric and zoo-
choric. The soil towering above the surface, exposed
and mixed by marmots, dries up quickly. This deter-
mines the absolute dominance of dry-meadow tap-
root grasses at the burrows: Artemisia campestris L.,
Carduus nutans, Cichorium intybus, Pimpinella
saxifraga, Salvia pratensis, etc. They form a well-
developed, lifelong, often storing main root, which
can penetrate deeply into loose aerated soil and pro-
vide plants with moisture. Vegetative-mobile species
are also widely represented at the burrows: Achillea
millefolium L., Campanula rapunculoides L., Con-
volvulus arvensis L., Euphorbia esula L., Pilosella
officinarum, Poa angustifolia, etc. These plants ap-
pear at the burrows in two ways. Firstly, long-rhi-
zome and root sucker grasses buried by soil material
make their way through a burrow, and secondly, they
are actively introduced to burrows from the surround-
ing grass stand. Besides, baibaks create small digs
(holes) in the ground cover of meadows. Plants prop-
agating by seeds can take root in them. For instance,
juvenile and immature specimens of Fraxinus excel-
sior and Pinus sylvestris were found in the old holes.

Short-grass meadows supported by marmots at-
tract animals of different systematic and functional
groups. Thus, the pastures of baibaks with green
after-grass are visited by ungulates, and the burrows —
by carnivorous mammals and birds. These animals
supply diaspores of plants from surrounding com-
munities to the meadow. So, ungulates could have
brought to the meadow Malus sylvestris, Pyrus
communis L., Urtica dioica, etc., carnivorous mam-
mals — Solanum dulcamara, and birds — Frangula
alnus Mill. In addition, owing to the grazing of mar-
mots, meadows do not accumulate litter and dry
grass, which are known to lead to a high fire danger
of unused land [53, 54]. During the research (2018—
2023), no traces of fire have been recorded in the
marmot settlement. However, in the surrounding
abandoned meadows overgrown with tall grass,
fires occur regularly.

Large grasses Arrhenatherum elatius, Bromus
inermis, Dactylis glomerata form numerous tall and
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foliated aboveground vegetative and generative
shoots in the absence or minimal activity of mar-
mots. In addition, the Bromus inermis develops long
creeping rhizomes with numerous roots and a large
supply of buds in the tillering nodes, and Arrhenath-
erum elatius and Dactylis glomerata — loose caespi-
tose with a powerful root system. Due to the signif-
icant photosynthetic surface, the above-mentioned
grasses accumulate a sufficient supply of plastic
substances in underground organs. This gives them
a competitive advantage: they begin vegetation
faster than many plants in early spring and actively
occupy a dominant position in communities. Over-
grown grasses form closed coenotic groupings, the
high grass stand of which deprives lower plants of
the light, and heavy sod reduces soil aeration and
absorbs precipitation before it reaches the deep
roots of various grasses. The above leads to the
gradual displacement of weakly competitive heli-
ophilous meadow plants from the community. For
example, by the time of the research, many plant
species (Allium oleraceum L., Knautia arvensis (L.)
Coult., Medicago lupulina, Nonea pulla (L.) DC,,
Polygala comosa Schkuhr, etc.), which have rela-
tively high rates of occurrence in short-grass com-
munities, were not noted in tall-grass meadows. In
this regard, tall-grass meadows are characterized by
low indicators of floristic diversity.

Conclusion

As a result of trophic and burrowing activities,
the common marmot, or baibak, turns tall-grass
thickets into short-grass meadows, maintains a rich
floristic and structural diversity, determines the
mixed nature of the flora of communities (species of
different ECG grow together), and also restrains de-
structive fires. To maintain structural and species di-
versity of the vegetation cover of meadows, the fol-
lowing features of marmots’ behaviour are
important: formation of burrows with fresh throw-
ings, which are characterized by an exposed sub-
strate necessary for seed and vegetative propagation
of plants; creation and maintenance of pasture or
forage areas near the burrows. The above deter-
mines the development of vegetation patches (mi-
cro-groupings) in meadows and their spatial redis-
tribution in communities. Unfortunately, under the
onslaught of the plow and uncontrolled hunting, the
baibak has become extremely rare in most regions,
and the surviving populations are often small.
Therefore, protection and restoration of baibak pop-
ulations should be systemic in nature. First of all, it
is necessary to prevent plowing of land with marmot
settlements and create regional specially protected
natural territories there, as well as to prevent de-
structive poaching.
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Abstract. As urban territories grow in population and size, water ecosystems suffer from anthropogenic impact on
hydrological conditions and macrophyte biodiversity. The research goal is to analyze the seasonal changes (May - Sep-
tember 2020-2024) in aquatic plant diversity, rare species as Trapa natans (July 2022-2024), in connection with air
temperature changes and ecological levels of water quality by saprobity index Sladecek (1963) and Kokin (1982)
in Moscow urban ponds. The study was carried out by using the standard methods of identification and description
of macrophyte diversity in Verhni Chernivskiy pond, Severniy Polyanskiy pond and Saltykovskiy pond which are lo-
cated in urban parks: Landscape Park of South Butovo and Butovo Forest Park. It was estimated that the annual,
seasonal changes and the anthropogenic effect have permanent impact on the macrophyte species and their quan-
tity. In 2021 we identified 38 species of macrophytes in the studied urban ponds due to warm spring temperatures
and appropriate water level in the ponds owing to abundant rainfall. But in 2023 and 2024 the aquatic plant biodi-
versity decreased and the saprobity index shows the water quality class as satisfactory clean in Saltykovskiy pond
and Severniy Polyanskiy pond that could be caused by increasing transport and new road building impact on these
areas. Also, in 2023 water caltrop number had been reducing in all recording points in Verhni Chernivskiy pond be-
cause of a cold summer, higher water level in the pond and competition with other macrophytes. Providing moni-
toring organization and ecological assessment mitigates recreational impact on Landscape Park of South Butovo
and Butovo Forest Park and keeps high macrophyte diversity level, in particular Trapa natans and Nymphaea Candida,
that lead to the water ecosystems sustainability in Moscow.
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AHHOTaumA. MHOroKpaTHOe yCKOpeHue npouecca ypbaHusaummn npuBoAMT K NOBbLILLEHUIO YPOBHA aHTPOMOreH-
HOW Harpysku Ha BOAHble 06BEKTbI, HapPYLUEHUIO BOAHOIrO PeXMNMa, yXYALIEHUIO COCTOAHUA BOAOEMOB, a TaKXKe K
YMEHbLLEHWIO YPOBHA BMONOrMYeCcKoro pasHoo6pasna MakpopuToB. M3yveHre ce30HHOM gMHaMMKKM BropasHoob-
pasuA BOAHbIX pacTeHUI NO3BO/IAET OLEHUTb B/AMAHUE KAMMATUYECKUX U aHTPOMOreHHbIX paKTOPOB Ha BUAOBOM CO-
CTaB pacTUTeNbHOCTU. Llesib paboTbl — M3y4nTb C€30HHbIE M3MeHeHMA BMopasHoo6pasnA MakpoPUTOB, B HaCTHOCTH
pory/ibHUKa naaBatowero (Mo1b 2022-2024 IT.), C y4eTOM MHAEKca canpobHocTu no Crageqeky (1963) U KokuHy
(1982) B BepxHem YepHeBcKkoM npyay, CanTblKOBCKOM npyay v CeBepHOM [MOAAHCKOM MpyAy 3a Nepuog C Mas Mo
ceHTABPb 2020-2024 rT. MccnegoBaHUA NPOBOANANCE NO OOLLENPUHATLIM METOANKAM B BOAHbIX 06beKTax, HaxoAs-
LLIMXCA Ha TeppuTopMAX /laHawadTHOro napka tOxHoe byToBo 1 ByTOBCKOro neconapka B MockBe. BbisiB/ieHa B3au-
MOCBA3b MeXay ro40BbIMU 1 CE30HHBIMU KO/1€6aHUAMMU U BUAOBbBIM U KO/IMHECTBEHHBIM COCTaBOM BOAHbIX pacTe-
HUWi1, 4TO 0OYC/10B/IGHO abUOTUHECKUMU PAKTOPaMM M HM3HEHHBIMU LMK/AAMU PacTeHUA. B ce30HHON AnHamuke
B61opasHoobpasmAa MaKpoOPUTOB OTMEYaETCA NOBbILLEHWE KO/IMYECTBA BUAO0B OT Mas K UI0/IH0-aBryCTy M NOCTENeHHoe
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CHUWKEHME K CeHTAGPIO. B 2021 T. 6b1/10 YCTAHOB/IEHO MAaKCMMa/IbHOE KO/IMHECTBO BUAOB BOAHbIX pacTeHuii (38 Buaa)
6narogapa 6/1aronpuATHBIM TemrepaTypHbIM YC/I0BUAM BECHOW M KO/IMYECTBY OCaAKOB A/A PasBUTUA pacTeHUI.
B 2023-2024 IT. OTMEYeHO CHUXeHWe BuopasHoobpasua MaKpoPUTOB U yXyALUEeHUE 3HAYEHMA KayecTBa BOAbI
Mo MHAeKcy canpobHocTu (no Cnageyeky (1963), Kokuty(1982)) — ymepeHHo-3arpasHeHHas Boga B Ca/ITbIKOBCKOM
n CeBepHoM [0/1IAHCKOM MNpyaax, YTO CBA3AHO C YBe/MYEHWeM TPaHCMOPTHOM Harpy3kM U Haya/ZioM CTPOUTE/IbCTBA
AOpOrv B HernocpeacTBeHHOW 6/1M30CTU C BogoeMamMu. AHa/M3 AMHAMUKM MOMY/AALMK POry/IbHUKA M/1aBatoLLLero
B BepxHem HYepHeBckom npyay Ha Tepputopun /laHawadTHOro napka KoxxHoe byToBO NOKasan MakcMMa/ibHOe 3Ha-
YeHue B 2024 I'. U CHUXKEHME B 2023 ., HTO COOTBETCTBYET eCTeCTBEHHbIM KO/1ebaHUAM YMC/IEHHOCTH BUga. MpoBese-
HME MOHWTOPMHIA U KOMI/IEKCHOM 3KO/10rMYECKOM OL@HKM MO CHUMKEHUIO aHTPOMOreHHOM Harpy3ku Ha BoAHble 06b-
eKTbl Ha TeppuTopuAX /laHAwapTHOro napka lOxHoe ByToBO M ByTOBCKOro /econapka NMOMOXeT COXPaHWUTb
YCTOMYMBOCTb BOAOEMOB B YPOO3KOCUCTEMAX U BbICOKMIA ypOBEHb B1Opa3Hoobpasna MakpoduTOoB, B HaCTHOCTU poO-
ry/IbHUKa N/1aBatoLL,ero 1 KyBLUMHKK 6e/101.

KatoueBble c/10Ba: BOAHble pacTeHWUsA, BOAOEMbI, CanpOBHOCTb, POry/IbHUK M/1aBaoLmiA, pasHoobpasue BUAOB,
yp603KkocucTemsl

Ana yutuposanua: Uabnyesa M. U., Bacenes U. W., Taanep E. b. Dkosoruyeckan oueHka brnopasHoobpasus mak-
poduToB, B YacTHOCTU Trapd natans |. /| Russian Journal of Ecosystem Ecology. 2025. Vol. 10 (2). https://doi.org/

10.21685/2500-0578-2025-2-4
Introduction

In the last decades biodiversity loss has in-
creased because of enormous growth of urban eco-
systems. There are different ways of direct and in-
direct impacts on biodiversity in big cities with its
designs, planning and government, for instance:
habitat loss, fragmentation and degradation of pris-
tine areas, species interactions, invasive taxa, pollu-
tion or altered climate [21, 27]. The main problem
of cities is a biodiversity conservation as a large part
of the world’s population moves from rural to urban
areas and there are significant changes in the link
between human activities, biodiversity and in ways
of creating biodiversity conservation policies [28].
One of the most popular solutions in aquatic plant
biodiversity conservation is the creation of buffer
zones taking into consideration proper spatial extent
from the pond edge [14] such places could be land-
scape parks or urban forests. It is necessary to pro-
vide conditions for fauna and flora diversity as well
as recreation facilities for people.

It is predicted that anthropogenic effect will be
a major cause of species extinctions in the next
100 years but whether it will be featured in changing
biotic interactions, limited physiological tolerance
to high/low temperatures or other factors not stated.
In many studies the probable causes vary widely and
there is no a straightforward relationship between
local biodiversity level and temperature dynamics
[16]. However, it is implicated that the different spe-
cies interact with each other, especially in resource
availability, and there is a correlation between water
pollution and biodiversity level [1, 11].

Also much research study the spread of invasive
species in big cities [35] but we focused on the rare
taxa Trapa natans as a part of biodiversity level in
city water ecosystems. This macrophyte was in the

Russian Red List and now only several regions of
our country keep it, for example in: the Kaluga re-
gion [4], the Novosibirsk region [13], the Amur re-
gion [3] and the Republic of Altai [38]. However, in
North America and Australia this taxon is consid-
ered an invasive species [17, 34]. Trapa natans
could be a good and representative ecological indi-
cator of macrophytes biodiversity and climate
changes [36]. Water chestnut is an annual plant,
forming its rosettes from a large number of rhombic
mosaic leaves floating on the water surface. The un-
derwater leaves are thread-like, the stem is attached
to the ground by thread-like roots and last year’s
nut, like an anchor. Viability of its fruits in silt lasts
up to 10, or even 50 years. Nuts dried or frozen be-
low —8... =10 °C lose their viability [38]. These nu-
tritious nuts are used in different national cuisines
as a staple food, fertilizer and in traditional medi-
cine, for instance: in India and China. Water chest-
nut grows in ponds, lakes and channels with weak
flowage. This macrophyte spots in non-polluted nu-
trient-rich waters and does not stand salinity [26].

It is known that changes in climate, vegetation
and land use are related to the sensitivity of biodi-
versity that is why it is important to conduct ecolog-
ical investigations in this sphere [30, 31].

Materials and methods

The article is based on the results of field studies
of seasonal dynamics of macrophyte diversity with
Trapa natans as a part of this assessment and the
correlation with the water pollution calculated by
the Sladecek (1963) and Kokin (1982) saprobity in-
dex. Research was conducted in three urban ponds
in Landscape Park of South Butovo and Butovo For-
est Park (Fig. 1) from May to September in 2020—
2024. Severniy Polyanskiy pond and Saltykovskiy
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pond are located in Butovo Forest Park. This area is
a forest park which is situated on the vast territory
of South and North Butovo districts in Moscow.

Verhni Chernivskiy pond is in Landscape Park
South Butovo which was opened after reconstruc-
tion in 2018.

Werhni Chermivskiy pond

Fig. 1. Airphotos of urban ponds in Landscape Park of South Butovo (A)
with recording points (C) of Trapa natans and Butovo Forest Park (B)

Verhni Chernivskiy pond is a part of a cascade
of three ponds which are located on the territory of
former village Chernevo near the end of the land-
based metro line. The weirs are on the rivers
Koryuska and Chernevka. This pond has earth dams
2-3 m high with a drain into the well and further
underground water header. There are banks with
low coast gabions and tracks with special pavement.
This pond is usually used for recreational purposes
and fishing (generally the crucian carp and perch).
In 2000 the permanent stream of the river
Koryushka started from Verhni Chernivskiy pond,
but now after the development of the South Butovo
district it can be sometimes dried up and upper of
this place. Before the Landscape Park of South
Butovo reconstruction the pond was 280 m in the

western direction and reached width of 70 m, but the
upper part was extremely narrow and shallow. In
2018 during park reconstruction, it was organized
special actions for bottom clearing, bank strength-
ening and creating places for recreation of city resi-
dents. Nowadays Verhni Chernivskiy pond has
nearly the same levels, but on average wider and
deeper (1.4 ha). In the east part there is an island of
10 x 20 m [23]. Severniy Polyanskiy pond and
Saltykovskiy pond are located on the southern edge
of Butovo Forest Park between the South and North
Butovo districts. Severniy Polyanskiy pond is at the
turning of the highway which is crossing this urban
forest. This pond is sickle-shaped and has defini-
tions 60 m long, 20 m wide and area is 0.2 ha. The
road plays the role of the dam. Spring runoff goes
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over the road to the southeast and collecting water
from a system of wooded hollow it gives the start to
springhead of the river Gvozdyanka. The banks are
natural and water-logged. Nowadays it is not used
for any purposes [23]. Saltykovskiy pond is 115 m
long, extending in a south-eastern direction, nar-
rowing to the upper part, width up to 55 m, area is
0.6 ha. The weir is at the springhead of the river
Gvozdyanka, the flow is surficial, water comes out
closer to the top of the pond from the north-eastern
bank and flows around the pond. The earth dam is
up to 1.5 m high, the banks are natural and water-
logged in the upper part. This pond is usually used
for fishing and other recreational events [23].

The investigations were made using the standard
methods of identification, description and mapping
of higher aquatic species diversity [5, 6,9, 12]. Dur-
ing the ecological assessment it was necessary
to find out the correlation between the quality of wa-
ter bodies, macrophyte biodiversity and its seasonal
dynamics. In Verhni Chernivskiy pond there were
6 recording points, in Saltykovskiy pond and
Severniy Polyanskiy pond were 5 of them.

The Sladecek (1963) and Kokin (1982) saprobity
index was used to determinate the impact of water
quality on the level of aquatic plant biodiversity. This
method describes the degree of water pollution of the
pond by indicating the macrophytes which have spe-
cial saprobic indicator value and they are classified on
a score-scale to preference for saprobic water quality.
The most sensitive to water pollution aquatic plants
are on the top of the list while certain others are on the
bottom. This test is a complex of physiological prop-
erties of this water plant, which determines its ability
to develop in water with some organic matter content
and with some degree of pollution [32]. Higher biodi-
versity level of macrophytes supports a better quality
of water that is why this method has positive results
for contaminated urban water ecosystems.

Using these ecological indicators could help to
deal with the anthropogenic effect challenges, keep-
ing balance in high diversity level, social and eco-
nomic development of big cities. The statistical as-
sessment of the obtained data was carried out using
a Microsoft Excel programme.

= [ ] w
w (=] w o

Air temperature, °C

[y
o

May 1 May 15 June 15 July 15
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Results and discussion

By the results of the study of macrophyte biodi-
versity in 6 recording points of Verhni Chernivskiy
pond and 5 recording points of Severniy Polyanskiy
pond and Saltykovskiy pond in the territories of
Landscape Park of South Butovo and Butovo Forest
Park were identified 38 dominant species of macro-
phytes from 25 families (Cyperaceae, Typhaceae,
Potamogetonaceae, Ranunculaceae, Ceratophyl-
laceae, Lemnaceae, Sparganiaceae, Alismataceae,
Salicaceae, Lamiaceae, Equisetaceae, Hydrochari-
taceae and others) and 30 genera (Carex, Ranuncu-
lus, Typha, Potamogeton, Elodea, Spirodela, Cera-
tophyllum, Lemna, Sparganium, Alisma, Salix,
Equisetum). The studied plants are in the division of
Magnoliophyta.

Ranking the identified macrophytes by ecologi-
cal groups, it was found out that the dominating spe-
cies are from hydrogelophytes (24 %) and hygrogel-
ophytes (38 %). Among hydrogelophytes were
identified river horsetail (Equisetum fluviatile L.),
bulrush (Typha latifolia L.), lesser bulrush (Typha
angustifolia L.), common water-plantain (Alisma
plantago-aquatica L.), simplestem bur-reed
(Sparganium erectum L.), arrowhead (Sagittaria
Sagittifolia (L.) and others. Hygrogelophytes were
presented 14 species of aquatic plants that include
a three-part beggarticks (Bidens tripartita L.), great
water-parsnip (Sium latifolium L.) and toad rush
(Juncus bufonius L.) and others.

The monthly average temperature (Fig. 2)
in May 2024 was about +13 °C which is 1 °C below
the average climatic points but at the same time light
frosts were recorded which were also in May 2022.
The monthly average in September 2024 was
+18 °C that was much warmer and it was 6 °C above
the norm. The hottest summers were in 2021 and
2022, the coldest one was in 2023. The monthly av-
erage rainfall in July 2020 was 170 mm which was
86 mm more than the average climatic points. And
in August 2022 only 4 mm of rainfall fell out that
was 74 mm less than the average points. The wettest
season was in 2020 while the lowest rain level dur-
ing the research period was in 2022.

=020
@=7021
2022

2023
2024

August 15 September 15

Fig. 2. Air temperature dynamics
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The seasonal diversity of macrophytes shows an
increase in species from May to July — August and
a gradual decline by September. Annual and sea-
sonal changes have permanent impact on the aquatic
plant species and their quantity due to abiotic factors
and plant life cycles [8].

In 2021 in Verhni Chernivskiy pond and
Saltykovskiy pond was recorded the highest level of
biodiversity with 38 identified species due to the fa-
vourable temperature and rainfall conditions, for in-
stance: swamp sawgrass (Cladium mariscus (L.)
Pohl), white waterlily (Nymphaea candida J. Presl
& C. Presl), longroot smartweed (Persicaria am-
phibia (L.) Delarbre), common duckweed (Lemna
minor L.), small bur-reed (Sparganium natans L.),
three-part beggarticks (Bidens tripartita L.), yellow
loosestrife (Lysimachia vulgaris L.) and other spe-
cies. But since 2023 macrophyte number has been
reducing that could be caused by the increasing rec-
reational and transport impact. In Saltykovskiy
pond such species as bittersweet (Solanum dulca-
mara L.), grass rush (Butomus umbellatus L.) and

yellow waterlily (Nuphar lutea (L.) Sm.) were
changed by the increased population of more
pollution-resistant species: arrowhead (Sagittaria
sagittifolia L.), bulrush (Typha latifolia L.), Cana-
dian waterweed (Elodea canadensis Michx.) and
horsetail (Equisetum fluviatile L.). In 2024 domi-
nated aquatic plant species in Verhni Chernivskiy
pond were simplestem bur-reed (Sparganium erec-
tum L.), yellow waterlily (Nuphar lutea (L.) Sm.),
water caltrop (Trapa natans L.) and hornwort (Cer-
atophyllum demersum L.).

As for invasive species, in 2020 was recorded
only several zones with rootless duckweed (Wolffia
arrhiza (L.) Horkel ex Wimm.) near the banks of
Severniy Polyanskiy pond but in 2024 the total pro-
jective coverage of this macrophyte was 50-60 %.
Species richness fell from 18 species to 11 where
the dominating association was Wolffia arrhiza (L.)
Horkel ex Wimm. and Lemna minor L. (Fig. 3) be-
cause of the started road building in the nearest pond
area without any barriers and special protective
equipment.

Fig. 3. Macrophyte biodiversity: Trapa natans (A) associations with yellow waterlily and with simplestem
bur-reed (B); C - Nymphaea candida; D — Wolffia arrhiza and Lemna minor association
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It is interesting that nowadays its distribution
is not specified so it is considered as a rare taxon
which marked in 5 Russian regions: Bryansk region,
Kursk region, Voronezh region, Moscow region,
Lipetsk region [2; 10; 33]. Typically, rootless duck-
weed occurring in the temperate, subtropical and
tropical regions of Europe, Africa, western Asia,
North and South America. It is known that it is a
progressive aquatic plant and increases its range and
number rapidly. The further spread of Wolffia
arrhiza (L.) Horkel ex Wimm. in Moscow water
ecosystems is expected.

According to the results of the Sladecek (1963)
and Kokin (1982) saprobity index calculations, Ver-
hni Chernivskiy pond is in the B-mezotrophic cate-
gory with its value 1.79 for the 3 water quality class
which means satisfactory clean water. As well
as Saltykovskiy pond with 1.78 points and Severniy
Polyanskiy pond (1.89) are included in the same
B-mezotrophic category for the 3 class of water
quality (satisfactory clean water).

Among the plants belonging to macrophytes
in Verhni Chernivskiy pond we found rare plants —
water caltrop (Trapa natans L.) (Fig. 3) and white
waterlily (Nymphaea candida J. Presl & C. Presl)
(Fig. 3) which are listed in the different editions
of'the Red List. White waterlily (Nymphaea candida
J. Presl & C. Presl) is marked in two recording
points of the aquatic plants research in July 2022—
2024, it was likely planted during the reconstruction
of the park. And the water chestnut was found out
in 3 recording points (Fig. 1) which were located in
2 different associations: with yellow waterlily (Vu-
phar lutea (L.) Sm.) and with simplestem bur-reed
(Sparganium erectum L.) (Fig. 3) in the zone 1 and
in simplestem bur-reed association in the zone 2.
In the zone 3 Trapa natans L. was dominated taxa
as other species of macrophytes were not practically
recorded. Also there were formed small spots of wa-
ter chestnut of individual specimens which were lo-
cated at a distance of 2-3 m from each other in the
pond in order to avoid competition with other
aquatic plants.

Interestingly, despite the increasing number of
yellow waterlily (Nuphar lutea (L.) Sm.) as the
main competitor in the 1st recording point, it was
noted its positive role in water caltrop associations.
Its roots support silt accumulation and hold the wa-
ter chestnut fruits providing favourable conditions
for the vegetation of Trapa natans L.

Comparing results, it was obtained that the water
caltrop population changes during 2022-2024 be-
cause of the temperature variations, different
amount of rainfall and the natural cycles in the pop-
ulation of the species. Since 2023 the number of wa-
ter chestnut had been reducing in all recording
points, it could be caused by a higher water level in
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the pond and competition with other macrophytes.
In 2022 spring temperature was lower than the av-
erage climatic points and with light frosts so the
growing season started later. The diameter of the ro-
sette, the number and width of the leaves of the wa-
ter chestnut also have changes throughout the years
of research. In 2024 it was recorded the maximum
number of leaves and rosettes due to the favourable
weather conditions. In 2022 it was a long and cold
spring so the plant quantity, rosette and leaf size be-
came lower. The growing season started later so the
leaves were not in their final growth as well as the
diameter of the rosettes did not reach its maximum
size at the time of the study. It was estimated that all
the associations showed slight visible damage. Wa-
ter caltrop plants were in the vegetation stage but
plants in the bud and blooming stages were found
too. According to the literature, blooming period of
this macrophyte is from July to August and fruiting
stage is from late August to September in Central
Russia [3].

Conclusion

An ecological assessment of the seasonal diver-
sity of macrophytes was conducted in water bodies
in the territories of Butovo Forest Park and Land-
scape Park of South Butovo in Moscow. It was es-
tablished the correlation between increasing level
of water pollution and decreasing in aquatic plant
biodiversity level. The maximum species diversity
was recorded in July and August over the period
of research. In 2021 were over 25 species identified
in each Verhni Chernivskiy pond and Saltykovskiy
pond that was the highest meanings of macrophyte
biodiversity. Severniy Polyanskiy pond also had the
best numbers in this year it could be caused by warm
spring temperatures and appropriate water level
in the urban ponds due to the abundant rainfall.
Whereas in 2023 and 2024 the aquatic plant biodi-
versity was the lowest and the Sladecek (1963) and
Kokin (1982) saprobity index became nearer to the
contaminated water in Severniy Polyanskiy pond
because of the road building in its immediate area
without any special non-polluted barriers. Also in
this pond the invasive Wolffia arrhiza (L.) Horkel
ex Wimm. was found that is not studied well in Rus-
sia and further research is expected. During the
study period in each year such dominated aquatic
species were found out in each urban pond: common
duckweed (Lemna minor L.), Canadian waterweed
(Elodea canadensis Michx.), bulrush (Typha latifo-
lia L.) and hornwort (Ceratophyllum demersum L.),
these macrophytes are typical to urban water eco-
systems. As for the water caltrop (Trapa natans L.)
population in Verhni Chernivskiy pond, the maxi-
mum number of leaves and rosettes was in 2024 due
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to the favourable weather conditions. The main why it is necessary to organize ecological activities
sources of anthropogenic impact are transport, road to clean the urban ponds, monitor and assess the
building and increased recreational load. That is level of macrophyte biodiversity.
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NMPOCTPAHCTBEHHbIE 3SAKOHOMEPHOCTHU PACIPEAE/IEHUA
PACTUTE/IBHOCTU /IECHbIX KATEH PASHOIO YPOBHA
3AMNOBEAHUKA «[TPUCYPCKUN»

H. . KapakysoBa

Ap3amacckull 2ymaHumapHo-nedazozuyeckuti uHcmumym umeHu A. M. Falidapa — puauan HayuoHas6HO20 ucc/1e008amMe/16CK020
Huxcezopodcko20 20cydapcmeeHH020 yHUBepcumema umeHu H. U. /lobauesckozo, Ap3amac, Huxmezopodckas 064., Poccus
vertolotik@yandex.ru

AHHOTauMA. PacTUTe/ILHOCTb 3anoBegHUKa «[1pUCYPCKUIA» UCCNea0BaHa HEAOCTATOYHO. [10/10XKeHMe 3anoBes-
HMKa B 30HE KOHTAKTa HEMOPA/IbHLIX M TAEXHbIX TUIMOB COODLLEeCTB HapAAY CO 3HAYMTe/IbHOM HEOAHOPOAHOCTHIO
pe/sbeda co3gaeT pas/IMiHble cOMeTaHUA STUX coobLecTs. Lie/bio HacToALLero UCC/1e40BaHNA AB/IAETCA BblAB/EHNE
3aKOHOMEPHOCTEeW pacrnpese/eHna 16CHOM pacTUTE/IbHOCTU B CBA3M CO CTPYKTYPOW NaHgwadTta. MccregoBaHua
NPOBOAMW/IUCD B TEHEHWE MATU /IET HA TEPPUTOPUM A/ATbIPCKOrO Y4aCTKa roCyAapCTBEHHOrO NMPUPOAHOro 3arnoBes-
HUKa «pucypckuii» (YyBawums). B 6accelite p. /1toas OT BOgopaszAea K norime 6bi 3a/710KeH reoboTaHU eCKuit npo-
$U/b NPOTAXKEHHOCTBIO 5,5 KM. B npegesiax npoduaa Ha CKAOHAX K BOA0TOKaM H6o/1ee BbICOKOro NnopsAgKa 3a/10XKeHo
ewe 9 npoduneit. 1na aHaM3a UCMO/Nb30BaHbI 314 re0BOTaHNHECKMUX ONMUCAHWUI, CAe/aHHbIX MO MeToAMKe bpayH —
B/aHKe Ha naoLwagkax 100, 25 v 2,5 M>. [I18 XapakTepuCTUKM coobLLLecTs M GUTOXOP aHa/IM3UPOBA/IM COOTHOLLIEHME
OCHOBHbIX 3K0/10r0-L,eHOTUYECKUX FPYMI BUAOB. KO/I0OrMYeCcKoe NpOoCTPaAHCTBO SKOTOMOB OLeHUBA/IM C UCMO/1b30Ba-
HUMeM 6aN/IbHBIX SKO/0TMYeCKMX WKaAa [. H. LibiraHoBa. Tunbl pacTUTE/IbHbIX COOBLLECTB A/1A7 XapaKTePUCTURM GUTO-
XOp BblAe/1IA/MCb B COOTBETCTBMUM C MPUHLMMNAMU AOMUHAHTHOM Kaaccudukaumm. OnmcaHbl fecHble KaTeHbl 4BYX
ypOBHeit: KaTeHa 1-ro nopasgka (B 6acceitHe p. /Il0/) M KaTeHbl 2-r0 mnopsAgKka (ee npuTOKoB). B KaTeHe
1-ro NopAgKa Bblge/1eHO 6 TUMOB SKOTOMOB, A/17 KaXKA40ro onucaHbl GOHOBbLIE U AOMO/HUTE/IbHBIE coobLecTBa. Mpo-
BeAEH CpaBHMTEIIbeIﬁ dHa/IM3 BUAOBOI0 COCTaBa M COOTHOLLEHMA SKO/10I0-LEHOTUHECKUX rpynn paCcTUTE/IbHOr O No-
KPOBa KaTeH /ABYX YPOBHel. BHyTpeHHAA HEO4HOPOAHOCTb PAcTUTE/IbHbIX COODLLLECTB, CBA3AHHAA C HEOAHOPOAHO-
cTAMU  penbeda, ABAAETCA WX HEOTbEM/IEMOM XapaKTEPUCTUKOM, YTO C/legyeT YyuuTbiBaTb MNP aHazuse
pacTUTe/IbHOro NOKPOBa TEPPUTOPUI CO C/I0XKHOM AHALAPTHOM CTPYKTYPOM. B HanpaB/ieHUM OT BEPXHUX K HUXKHUM
3BeHbAM PUTOKATEHDI 1-T0 MOPAAKA NPOUCXOAUT yCU/IeHUe y4acTna 6opeasibHbIX BUAOB NP COKPALLLEeHUU PO/U He-
MOPa/IbHbIX, B PUTOXOPE NOMMEHHOIO 3KOTOMA A0/ HEMOPa/bHbIX BUAOB BHOBb BO3pacTaeT. PacnpegeneHune pac-
TUTE/IbHOrO NMOKPOBa MO pe/ibedy B KaTeHax pa3HOro mactaba npomMcxoAmnT CXo4HbIM 06pasom.

KntoueBble c/10Ba: /1eCcHas pacTUTE/IbHOCTb, KaTeHa, PUTOKaTeHa, 3KoTorn, GUTOXOPa, IKO/I0rO-LleHOoTUYeCcKme
rpynmnbl pacTeHui

Ana yutupoBanua: Kapaky/osa H. I'. [IpocTpaHCTBEHHble 3aKOHOMEPHOCTHM pacnpese/ieHna pacTUTe/IbHOCTH /1ec-
HbIX KaTeH Pa3HOro YpoBHA 3arnoBegHuKa «[pucypckuid» [/ Russian Journal of Ecosystem Ecology. 2025. Vol. 10 (2).
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SPATIAL PATTERNS OF VEGETATION DISTRIBUTION OF FOREST
CATENAE AT DIFFERENT LEVELS OF THE PRISURSKY RESERVE

N.G. Karakulova
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Abstract. The vegetation of the Prisursky Nature Reserve has been insufficiently studied. The reserve's location
at the border of nemoral and taiga community types, along with significant topographical heterogeneity, creates
various combinations of these communities. The aim of this study is to identify the relationship between the pat-
terns of forest vegetation distribution and the landscape structure. The research was conducted in the Alatyrsky
section of the Prisursky State Nature Reserve (Chuvashia). A geobotanical profile measuring 5.5 km was established
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in the basin of the River Lyulya, extending from the watershed to the floodplain. Within this profile, the additional
9 shorter profiles were built. A total of 314 geobotanical descriptions were used for analysis, conducted according
to the Braun-Blanquet methodology on plots of 100, 25 and 2.5 m2. To characterise the phytocenoses, the ratio of
the main ecological-cenotic groups of species was analysed. The ecological space of the ecotopes was assessed
using the scoring ecological scales developed by D.N. Tsiganov. Plant community types for phytocenosis character-
isation were identified according to the principles of dominant classification. Forest catenae of two levels were de-
scribed: the first-order catena (in the basin of the River Lyulya) and second-order catenae (its tributaries). Six types
of ecotopes were identified in the first-order catena, with background and additional communities described for
each. A comparative analysis of the species composition and the ratio of ecological-cenotic groups of the plant cover
in the two levels of catenae was conducted. The internal heterogeneity of plant communities, related to topograph-
ical irregularities, is an inherent characteristic that should be considered when describing the plant cover of areas
with complex landscape structures. Moving from the upper to the lower parts of the first-order catena, there is an
increasing participation of boreal species with a decreasing role of nemoral species; in the floodplain ecotope, the
proportion of nemoral species rises again. The distribution of plant cover in catenae of different scales occurs in a
similar manner.

Keywords: forest vegetation, catena, phytocenosis, ecotope, phytochora, ecological-cenotic groups of plants

For citation: Karakulova N.G. Spatial patterns of vegetation distribution of forest catenae at different levels of the
Prisursky Reserve. Russian Journal of Ecosystem Ecology. 2025;10(2). (In Russ.). Available from: https://doi.org/10.21685/
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B coBpeMeHHOI 3KOMOTHU U (HUTOLIEHOIOTHH
MPOCTPAHCTBEHHOE PacIpeelieHne PAaCTUTENBHBIX
COOOIIECTB OCTaeTCd aKTyaJIbHBIM HallpaBlIeHHEM
JUTSI ICCIIEI0BATEILCKUX pa0doT. OCOOSHHBIN HHTE-
PEec MPEACTaBIAIOT TEPPUTOPUH, C OJTHOW CTOPOHEI,
C Ppa3IUYHBIMH CJIOXHBIMU (opMamu penbeda,
U C JPyrod CTOPOHBI — MPHCYTCTBHEM B IaHHOM
nauamadTe Kak MOKHO OOJIBIIIETO YHCIIa pa3HO00-
Pa3HBIX COOOIIECTB €CTECTBEHHOTO MPOMCXOXKIE-
HUS C XapakTepHBIM HaO0opoM BUAOB. B 30He
XBOWHO-ITUPOKOJIMCTBEHHBIX JIECOB, Ha TPaHUIE
KOHTaKTa HEMOPANBHBIX M TaeXHBIX THIIOB CO00-
IIeCTB, CKJIAIBIBAIOTCS HanOoJee CIOXKHBIE UX CO-
YETaHUsS, YTO B YCIIOBHSIX 3HAYUTEIBHON HEOHO-
POOHOCTH 3€MHOM TOBEPXHOCTH TIPEIOCTABISCT
IIMPOKUE BO3MOXKHOCTH JJISI BBISBJICHHA 3aKOHO-
MEPHOCTEH pa3MeIIeHHs 3THX COOOIIECTB.

MonenbHBIM OOBEKTOM Ui JAHHOW pPabOoTHI
ObUT BBIOpaH Maublid peuHoi Oacceifn. [lanee uc-
MIOJIB3YIOTCSl CJENyIOIIMEe OTHOCSIIHMECS K HeMy
moHATHA. TepMuH Kamera MBI paccMaTpUBaeM
B 00beMe NaHAIIaQ THO-TEOXUMHUIECKOH KaTeHb! [ 1]
1 MOHUMAEM TI0/1 HUM TI0CIIeJOBATEIbHOCTD 3JIEMEH-
TapHBIX JaHAMA(TOB, PACTIONIOKECHHBIX 110 HAIPAaB-
JICHUIO THIPOXHMHUYECKOro cToka. Karena — mpo-
cTedimas maHAmagTHasT TeOXUMUYecKas CHCTeMa,
COCTOSIIAs 13 3BEHBEB — AIEMEHTAPHBIX JIAaHAIIA(-
ToB. [TocKONbKY OOJbINAs 4aCTh 3eMHOM OBEPXHO-
CTH 00pazoBaHa COBOKYITHOCTHIO CKJIIOHOB, KaTe€Ha
SIBIISIETCSI HANOOJIee paclpoCTpaHeHHOH OpMOit op-
ranu3aiuu jJaHamadTa. B pernonax, rae npeotia-
JIal0T PaBHUHBI, cCaMble OOJIBIIHE MO MPOTSHKEHHOCTH
KaTeHbI c(hOPMHUPOBAHBI JESITETHHOCTHIO PEK.

B xaxmom 3BeHe KaTeHbl MOYKHO BBIJCIIUTH JBE
COCTaBJISIONINE: SKOTOMUYESCKYI0O U OHOTHYECKYIO.
OKOTONMUYECKUH KOMIIOHCHT, WM 2eoKamend,
BKJTIOYAET JINTOJIOTHYECKYIO0 OCHOBY, IMOJICTHIIAIO-
e W IMOYBOOOPA3YIOIINE TOPOABI, a TaKkKe Io-
BEPXHOCTHBIE M TPYHTOBBIC BOJBI. JIEMEHTAMH
TCOKaTEeHBI, €€ TEPPUTOPHATBHBIMU CAMHUIIAMH SIB-
nstoTest akotomnsl. [lox skomonamu Mbl TOHIMaeM
Y4acTKH 3€MHOU TIOBEPXHOCTH, CXOHBIC TI0 TOIO-
rpadU4ecKOMy MOJIOKEHUIO, ME30- U MUKPOPEIIb-
edy, MO TOYBOOOpa3ymIIed W MOACTUIAIONICH
TOPHOH MOpOoJEe, IO 3aJICTAaHUI0 U XapaKTepy IpyH-
TOBBIX BOA [2].

B OnoTudeckoi coCTaBIISIONICH KaTCHBI HAC HH-
TEPECYIOT PacTHUTENbHEBIC co00IecTBa. DuUTOIEHO-
TUYECKUN KOMIIOHEHT KaT€Hbl B JajbHEWIlEeM
o0o3Ha"aeTcsl KaK ¢pumoxameHa W BKIIOYAET ee
pacTuTenbHBIN TOKpPOB [3, 4]. DnemenTamu duro-
KaTCHBI SIBJITIOTCS (humoxopbl — TEPPUTOPUATILHBIC
SIMHUITHI PACTUTEILHOTO MOKpoBa [4, 5]. DKOTOMEI
1 QUTOXOPHI MOKHO pacCMaTPUBATh KaK 3BEHbBS CO-
OTBETCTBEHHO Teo- 1 purokaTeH. CylIecTBYIOT Ka-
TEHBI PA3HBIX MAaCIITa0OB: OT JIECATKOB METPOB
JI0 COTCH KUJIOMETPOB, OHH OTIPEICISIOTCS MPOTSI-
JKEHHOCTBIO YYacTKOB OT BOjOpaslieia K pyciy
pekn. HcciaenoBanus mokasaiu, 9TO JIJs BISIBIIE-
HUSI 3aKOHOMEPHOCTEHW pacmpeneieHus pacTH-
TETHHOTO TIOKPOBa B Tepeienax KOHKPETHOTO
nmaHama@THOTO paloHa JOCTaTOYHOH TEPPHUTO-
puelt ciy)kuT 0acceliH Malloil peKU TPEThero-4eT-
BepToOro mopsaka [6].

Ilenr HACTOSAIIETO HCCIEIOBAHUS — BBISIBIIC-
HUE 3aKOHOMEPHOCTEW paclpeaeeHuss JIECHOU
PacTUTENBHOCTH B CBSI3M CO CTPYKTYpOW JIaHI-
madrTa.
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ATaTBIpCKUI y4acTOK T'OCYJapCTBEHHOTO MpPH-
ponHoro 3anoBenHuka «llpucypckuit»y (Uysarmius)
pacnonoxxed B CpenneM IloBomkbe, Ha ceBepHOM
OKOHEYHOCTH  IIpHBOIKCKOIl  BO3BBIIIEHHOCTH
B Oacceline cpeanero teuenus p. Cypsl. Ero mio-
manbs coctaBisieT 9025 ra. YyacTok HaxOIUTCS
B LIEHTpanbHOU yacTu IIpucypckoro yecHoro mnec-
YaHOTO MacCHBa, BBICOTa HaJ yPOBHEM MOPS CO-
craBisieT 95-221 m. I'eomorndeckoit OCHOBOH Mac-
CHUBa SBIISIOTCS HUKHEMEJIOBBIE M IOPCKHE TIUHBI,
MIEPEKPBITHIE TECUAHBIM YEXJIOM UYETBEPTUYHOIO
BO3pacTa 30JI0BOTO MPOUCXOKIACHHUS MOIIHOCTBIO
oT 0 10 23 M, B CpEJTHEM €0 MOLIHOCTh COCTABIISIET
4,7 m [7]. Teppuropusi y4acTka XapakTECpPU3yeTCs
XOpOIIIO Pa3BUTON OBPAKHO-0ATOYHONW CHCTEMOM
IIpH 3HAYMUTEIHHOM PACIpPOCTPAHEHUH 3OJIOBBIX
¢dopm penbeda.

PaznooOpazue ¢opm pempeda TeppuTOpUU
U TIOTPAaHUYHOE IIOJIOKEHHE Ha CThIKE IBYX 30H
(IIMPOKONMCTBEHHBIX JIECOB U F0KHOM TalrH) cIio-
COOCTBOBAJIM BO3HHKHOBEHHUIO 3HAYMTENBHOH He-
OJTHOPOJTHOCTH PAacCTHTEIHHOI'O TOKPOBa Ha TE€ppH-
TOPUM HCCIICAOBAaHHOIO YydacTKa. JlnmurtenbHas
UCTOpUS NPHUPOIOIIOIB30BAHUS, & B OCOOEHHOCTH
MHTEHCUBHOE BO3JICHCTBHE YelOBeKa B MOCIEAHNE
100 et ycuiuiau HEOTHOPOJAHOCTh B pacmpe/ieie-
HUU pPaCTUTEIBHOCTH.

B pabote paccmaTpuBaroTCs KaTeHbI ABYX YPOB-
Heit: kateHa p. Jlrond (mpaBeiii mputok p. Cypsr)
U HECKOJBbKO KaTeH 0ojiee MEJIKHX BOJOTOKOB —
€€ MPUTOKOB, Jajiee YITOMUMUHAIOTCS KaK KaTEHBI
I-ro u 2-ro mopsigka cooTBeTcTBeHHO. Katena
l-ro mopsigka COCTOMT M3 YacTH MEXIypedbs
U CKJIOHA IIPaBOTO OOpTa FOKHOH SKCIO3UIUH
nonuHbl p. Jltong B cpenHeM ee TedeHnd. KaTeHsl
2-ro TopsAKa MPEeICTaBICHbI CKIIOHAMH OT TIAKOp-
HBIX YYacTKOB K pycllaM MalbIX peK M pY4YbeB —
nputokoB p. Jlrons. Karensl 2-ro nopsiaka oTinya-
IOTCSI MEHBIIMMM pa3MepamMu U Oosiee IMPOCTOH
CTPYKTYPOH.

HccnenoBanus mpoBeaeHB! B TE€UEHHE S5 JIET.
B Gacceitne p. JIronsg ot Bomopaszaena Kk noime ObLT
3anokeH reoboraHndecknit mpoduis [8]. Onwmca-
HUSI PAaCTUTEJIPHOCTH 1O NMPO(UII0 JeNalu pery-
JIIPHO-TPYIIIOBBIM CIIOCOOOM Ha BPEMEHHBIX ILIO-
majkax pasmepom 100 mM” nmo meroauke Bpayn —
bnanke [9]. B mpenenax mpoduns Ha CKIIOHaX
K BOJOTOKaM Oojiee BBICOKOTO IMOpSAKA 3aKiIabl-
BaJI TUHEHHBIC TIPOGUITH (TPAHCEKTHI ), Ha HUX pa3-
MeIIaIN TUIOIIAAKH pa3MepoM 25 u 2,5 M* B 3aBH-
CUMOCTH OT NpPOTSHDKEHHOCTH CKIIOHOB. Bcero
noctpoeHo 9 npoduieii mputokos p. Jlrons. Omnuca-
HUSL AeNald Takke B HanOosee pacpOCTPaHEHHBIX
THNAX PACTUTEIBHBIX COOOLIECTB 3allOBEJHMKA.

Vol. 10 (2), 2025

Jyis aHanmm3a ucmonb30BaHbl 314 reo00TaHUYECKIX
onmMcaHui, 3 HUX 175 Ha mmomankax 100 Mz,
114 onucanuii Ha muomanakax 25 M> 1 25 onucaHuit
Ha IIoImaaKax 2,5 m°.

J1st XapakTepuCcTUKH COOOIIECTB U (PUTOXOP
AQHAJIM3UPOBATIN COOTHOILIEHUE OCHOBHBIX 3KOJIOTO-
LEHOTHYECKUX IPyNn BUAOB. B pabote Obuia mc-
[I0JIb30BaHAa HKOJIOTO-IIEHOTUYECKas] IPYIIIHPOBKA
BUJOB COCYJUCTBIX pacTeHUH IeHTpaibHOM Poc-
cum, coctapneHHas O. B. CMupHOBoii (¢ ydacTuem
O. U. EscrurneeBa u T. O. SHuukoii) Ha ocHOBe
skojoruyeckux rpynn A. A. Hunenko [10] ¢ yue-
TOM HcToprdeckux cBuT I'. M. 303ynuHa [11]. Yuu-
TBIBAIM CJEOYIOLINE TPYNIbl COCYAMCTBIX pacTe-
HUH: TPYIIBI TEHEBBIX JIECOB — HeMopaiibHas (Nm),
OopeansHas (Br) m HUTpOMIBHAs (4EpPHOOIBXO-
Basg, Nt) rpymmsr; 6opoBas rpymma (Pn); rpymma
CBETJIBIX MECTOOOMTAHUNA — KCEPODUTHBIX U ME30-
(buTHBIX JTyTOB W pynepanbHas (Md); rpymma Boa-
HBIX MectooOutanuii — BomHas (Wt) u BOIHO-
OonotHas (Sw), a TakKe rpyIIa BEpXoBbIX carno-
BbIX Oomot (Olg). OueHky 3KOJIOTHYECKOTO IPO-
CTPaHCTBA HKOTONOB MPOBOAMIN MO OalIbHBIM
skosiorndeckum ikanam J[. H. I{piranosa. Henps-
MYIO OpAMHALMIO OIIMCAaHUI U KJIACTEPHBIA aHAIIN3
npoBogunu B mporpamme PC-Ord. Tumsl pactu-
TEJIBHBIX COOOILIECTB I XapaKTepUCTUKU (UTO-
XOP BBIIEJISUICH B COOTBETCTBUHM C HNPUHIMIIAMH
TOMHUHaHTOU Kiaccudukarmu [12, 13].

Pe3ysabmameol u o6¢cymcoeHus

B kadecTBe MoJEenpHOTO pedHoro OacceliHa
[Ipucypckoro necHoro maccuBa ObLT BEIOpaH Oac-
ceite p. Jlromns. JlanamradtHEI poduias ObLT 3a110-
KEH B IICHTPAJIbHON 4acTH 3all0OBEJHMKA, I€ BO3-
pact nepeBbeB BEpXHETo sApyca, MO MarepualiamMm
MIOCIIETHETO JIECOYCTPOICTBA, COCTABIIAN HE MEHEE
40 gner. IlporskeHHOCTH TPOQHISL COCTaBHIA
5,5 kM mipu iepenane BeicoT 6onee 90 M. B mpene-
JIax MpoQ WIS pacCMaTPHUBAIIACh T€OKaTeHA U (PUTO-
KaTeHa 1-ro mopsaka.

B ceoxamene I-co nopsodka 1O TONOXKEHUIO
B penbede, CXOACTBY MOJACTUIIAIOIINX B TTOYBO0Opa-
3YIOIIUX MOPOJ U XapakTepy MeEIKUX (GopM perbe-
(ha BEIZIETIEHO 6 THUITOB YKOTOIOB (3KOTOMHI 1-T0 TI0-
psnxa, puc. 1):

1) BomopaszaenbHOE IPOCTPAHCTBO;

2) BepxHHE MOJIOTHE YacTH CKJIOHA BOAOPA3-
nena;

3) cpeaHue MOJOTOBOJIHUCTBIE YacTH CKJIOHA
BOZIOpa3zea;

4) HIWKHHE BOJHUCTHIE YaCTH CKJIOHA BOJOPa3-
nena;

5) mepBas HaATONMEHHAs Teppaca;

6) BBICOKas IMOMA.
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Puc. 1. CxemaTtunyeckoe cTpoeHue saHawadTHOM KaTeHbl p. /11018 AnaTbpCKOro y4acTKa 3anoBeAHMKa
«[pucypckuii»: Ki — HUXKHEMe/10Bble I/IMHbI; J — FOPCKUE T/IMHbI; Q — YeTBEPTUYHbIE NecHaHble OT/I0KEHUA

Fig. 1. Schematic structure of the landscape catena of the Lyulya River, Alatyrsky section of the Prisursky Nature
Reserve: K;— Lower Cretaceous clays; J - Jurassic clays; Q — Quaternary sandy deposits.

Crienyet OTMETHTb, YTO BCE BBIICIICHHBIC YKOTOIIBI
Ha MECTHOCTH XOpomio Inu(pQepeHIHPOBaHbl APYyT
OT Jpyra He TOJBKO MO IOJIOKEHHIO B MeE30pelibe-
(e, HO U MO PAAY APYTUX MPHU3HAKOB: XapakTepy
Menkux (GopMm penbeda BHYTPH IKOTOIOB (OaKw,
II€CYaHbIC NXOHBI, 66CCTO‘IHLI€ IIOHM>XCHUA U T.H.),
CTETICHH IPEHUPOBAHHOCTH TEPPUTOPUH, Tpeodiia-
JAFOIIIM TIOYBAM.

st cpaBHEHUSI 9KOJIOTHYECKOTO MPOCTPAHCTBA
9KOTOIOB KaTEHBI 1-rO mopsjka ObLIa MpoBeIcHA
OpAMHAIMsA TPOOHBIX MJOMIafAeH Mo dakTopam
YBJIIQKHCHUA U KUCJIOTHOCTHU I1OYB, IIPHU 3TOM 3HaA-
YEHHE Ka)XIOTO 3KOJIOTUYECKOro (akTopa OLEeHU-
BaJOCh MO0 COCTaBY U OOWJIMIO BHUAOB PACTHTEIb-
HOTO TIOKpOBa (puc. 2).

PesynbraTel opauHanuy MOKA3aJId, 4TO JKOJIO-
FMYECKHE MPOCTPAHCTBA SKOTOIOB 0 3THM (HaKTo-
paM B 3HAYHTENLHOW CTENEHH NEepPEKPHIBAOTCS.
Oco0eHHO Pa3HOOOPA3HBI M0 YBIAXKHEHUIO U KHC-
JIOTHOCTH TIOYB SKOTOMBI 3, 4, U 5, 4TO CBS3aHO
C TeTePOTeHHOCTHIO penbeda: pa3BUTON OBPaXKHO-
0aJOYHOW CEThI0 M 3HAYUTEIBHBIM KOJIMYECTBOM
sonoBbIX (popm. Torma Te ke cambie TUIOIIATKU
ObUTH CTPYINIUPOBAHBI IO JPYroMy MPH3HAKY —
TI0 TIOJIOKCHHIO B MENTKHX (popmax penneda. Beero
TaKUX THIOB BBIACJICHO IIATh: BBIPOBHCHHAA
MMOBEPXHOCTh, IMOJIOTOBOJIHHUCTHIC TOBEPXHOCTH,
JIFOHBI, 0ECCTOYHBIE JACTIPECCHH, TOWMBI PEK U Py4b-
eB. OKa3anock, YTO IKOJIOTUYECKOE MPOCTPAHCTBO
MOYTH BCEX TAKUX TPYMI CYIIECTBEHHO pa3iinya-
eTCsS MO JIUana3oHaM BapbHPOBAHUS BIAKHOCTH
WIA KUCIOTHOCTH. TakuM 00pa3oM, MPHCYTCTBUE
Mmenkux ¢opM permbeda ¢ TEpernagoM BBICOT

MOPSI/IKA HECKOJNIBKHX METPOB OKAa3bIBAET ropasjio
Oouibliiee BIMSIHUE HA IUATa30H BapbUPOBAHHUS IKO-
JIOTHYECKHUX PEXHUMOB HCCIEIYEMOr0 yJyacTKa reo-
KaTeHbI, YeM COOCTBEHHOE TMOJOKEHHUE 3KOTOMA
B COCTaBe KaTeHBI 1-ro mopsKa.

XapakrtepucTuka ¢(utoxop B ¢uUTOKaTeHe
1-ro nopsigka. ®UTOXOPHI HA TaHHOM YPOBHE pac-
CMaTPUBAIKCH B paMKaxX 3KOTOMNOB 1-ro mopska.
B npenenax xaxnoit GuTOXOpH! OBLIN BBIACICHEI
coo01mecTBa, KOTOpHIE MPeodIamamT IO IUIO-
manau (poHOBEIC), ¥ 3aHUMAIOLINE MEHBIIYIO ILIO0-
manab (momoaHUTENbHBIC). ClemyeT OTMETHUTb,
YTO MpPH XapaKTEPUCTUKE PACTUTEIBHOCTH KOH-
KpPETHOW TEPPUTOPUU UCCIICIOBATEIH YaCTO OTpa-
HUYMBAIOTCS UMEHHO (DOHOBBIMU COOOIIECTBAMH.
OmHako TpH KOMIUIGKCHOM TOAXoJae 00s13a-
TEJIbHO CIEAYeT yYWUTHIBaTh COOOILECTBA, 3aHU-
Malolie MCEHBINYIO IUIOMAJb, HO SIBISIIOIIHECS
MOCTOSIHHBIMHM CIIYTHUKaMU AaHHOTO (POHOBOI'O
coo0IIecTBa MpH ONPEEICHHON CTEIICHH HEOJI-
HOPOJTHOCTH peJibeda.

CpaBHeHnne (uTOXOop 1-TO TMOpsSAKa C yIeTOM
TOJIBKO (POHOBBIX COOOIIECTB MOKA3aJI0 3HAYUTEIb-
HbIC Pa3NHuYUs MEXIy HUMH: Bce (DUTOXOPEI
1-ro mopsinka UMeErT pasHble (OHOBBIE cOOOIIE-
crBa. [Ipu 3TOM 1m0 HAOOPY THUIOB PACTHTENHHBIX
cooOmiecTB (POHOBBIE U JIOMIOTHHUTENbHBIE) (HHUTO-
XOpBI, OCOOCHHO CMEXHBIC, TMPOSBISIOT CYIIle-
CTBEHHOE cX0/cTBO. CoolIecTBa, KOTOphIE B 1aH-
HOIt (uTOXOpe SABIAIOTCS (POHOBHIMH, B IPYTHUX
(GHUTOXOpaX MOTYT BBICTYNAaTh KaK JOMOJHUTEIb-
HBIE, T.€. B GUTOXOpax 1-ro mopsaka MeHsETCs Mpo-
CTpaHCTBEHHAs TIPE/ICTABICHHOCTH COOOIIECTB MPH
COXpaHEHUH ux o01ero Habopa (tadum. 1).
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Puc. 2. lonoxKeHre na0LwasoK 3KOTOMNOB 1-ro NopAAKa B MPOCTPaAHCTBE GaKTOPOB YB/laXKHEHUA
M KUC/IOTHOCTM NoYB. M/10WWaaKu pasge/ieHbl Ha rpynmbl Mo c/1e4YOLWMM NMpU3HaKam:

a — 10 MO/I0XKEHUIO B 3KOTOMaxX 1-r0 NopAAKa: 1 — BOA0PasAe/IbHOe NMPOCTPAHCTBO; 2 — BEPXHUE Mo/orne
4YacTu CK/I0HA BOAOPa3ea; 3 — CPegHUe NMo/0roBO/IHUCTbIE YacTH CK/I0HA BOAOPA3Ae/a; 4 — HUXKHUE
BO/IHUCTbIE YaCTM CK/I0HA BOAOPa3Aena; 5 — nepeas HagnoiMeHHaA Teppaca; 6 — BbICOKas Noma;

6 — N0 NO/I0XKeHUIO B Me/IKUX popmax pesabeda: dep — genpeccuu; dun — gtoHsl; flo — noliMbl pyybes;
Idn - N0/0roBO/HUCTBIE MOBEPXHOCTY; pla — BbIPOBHEHHAA MOBEPXHOCTb (MA1aKop)

Fig. 2. The location of the first-order ecotope sites in the space of soil moisture factors and acidity.
The sites are divided into groups according to the following features:
a — by location in the first-order ecotopes: 1 — watershed space; 2 — upper gentle parts of the watershed slope;
3 - middle gently undulating parts of the watershed slope; 4 - lower undulating parts of the watershed slope;
5 - first floodplain terrace; 6 - high floodplain; b — by location in small relief forms: dep - depressions; dun — dunes;
flo — stream floodplains; Idn — gently undulating surfaces; pla — leveled surface (flat interfluve)
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Tabaunua 1

®OHOBbIE U 40MO/HUTE/IbHbIE COOBLLEeCTBa SKOTOMNOB (M GUTOXOP) 1-T0 NOPAAKa

Table 1

Background and additional communities of ecotopes (and phytochores) of the 1st order

Howmep sxoTona
CocHsIKH
JIAHIBIIIEBO-3€IEHOMOIIHBIE
CocHsKH
OpYCHUYHO-3€]IEHOMOIITHBIE
CocHsKH
JIAHIBIIIEBO-BEHHUKOBLIE

bepesnsiku c enbro
YEPHUYHO-MEIKOTPABHbIE

COCHSIKH JINIIaHHUKOBBIE
BepeBHHKI/I OCOKOBO-CHBITCBBIC
C BJIArOJIFOOMBBIMH BUIaMHU

BCpeSHHKI/I BOJIOCUCTOOCOKOBBIC

OCHHHHKH OCOKOBO-CHBITEBBIE
OCHHHHKH OCOKOBO-CHBITEBBIE
C uepemMyxou
IIupokoaucTBeHHBIN JIeC
UepHOOBITAHUKA
TABOJITOBO-KPAITUBHbIE
YepHOOIBIIAHUKH
c(harHoBo-0COKOBEIE
BonoTa ocokoBo-carHOBEIC
Bosnora mymiuiieBo-c(harHoBbie
Bcero TumoB coo0iecTs

+
+

+ &

S|+

+ |+ 8 |+| DBepesHsIku 0COKOBO-CHBITEBbIE

) +
+ ) +

QN[N B[R | =

+
— Q[N |||

¢ — dbonHOBOE COOOIIIECTBO,
+ — JIOIOJIHATEILHOE COOOIIECTBO.

O0603HaueHUs IKOTOMOB: 1 — BOJOPA3ACIBHOC MPOCTPAHCTBO, 2 - BEPXHHUE NOJIOTME€ YaCTU CKJIOHA BOAOpasjciia,
3 - Cp€aAHUC MOJIOTOBOJHUCTBIC YaCTHU CKJIOHA BOJAOpasaciia; 4 — HIDKHHE BOJIHHCTHIC YacTH CKJIOHA BOoJOpasacia;

5 — nepBast HaANOWMEHHAas Teppaca — BbICOKas Moima.

Ctpykrypa ¢purokarennl 1-ro mopsizka. Ilo-
CKOJIbKY (DOHOBOE COOOINECTBO SBJISICTCS TJIABHOM
XapaKTePUCTUKOW (UTOXOPHI, TPH CPAaBHEHUU (HU-
TOXOP MMEET CMBICI pacCMaTPUBaTh TOIBKO (OHO-
BBIE COOOIIECTBa U (PIOPUCTHYUSCKU ONHM3KUE UM
JIOTIOJTHUTENIbHBIE  COOOIIECTBA, OTIHYAIOIIUECS
HabOpOM JTOMHUHAHTHBIX BHIOB (OCOOEHHO B BEpX-
HEM sipyce) BCIEICTBHE aHTPOIIOTEHHOTO BO3ZeCH-
ctBUs. OCTalbHBIC JOMOJHUTEIEHBIE COOOINECTBa

100%
80% 7
60%
40% r

20%

VyacTHe BUIOB PasHbIX 3KOJIOro-
HECHOTHYCCKHX I'PYIIIT

0%

Ha JaHHOM JTarle UTHOpUpYIoTcs. Mcmonb3ys 310
JOMyUIeHUE, paccMOTpuM ¢uTokateny l-ro mo-
pAIKa Kak MOCIEeNOBATENLHOCTh (PUTOXOP TOIBKO
¢ ¢hoHOBBIMH cooO0MIeCTBAaMU. DUTOXOPHI IPH ITOM
OLICHUBAIOTCS] TI0 YYAaCTHIO B COCTaBE COOOILIECTB
BHJIOB Pa3HBIX 3KOJOTO-IIEHOTHIECKHUX TPYIII.
CooTHoOIIEHNEe OCHOBHBIX 3KOJIOTO-IICHOTHYE-
CKUX TpYI BUAOB B (puTOKareHe 1-ro mopsaka us-
MEHSETCSI CheIyronmmM oopa3oM (puc. 3).

oMd
OPn
A Br
8Nt

©Nm

4 5 6

Putoxops! 1-ro nopsaka

Puc. 3. DK0N10ro-LeHOoTUYeCKMe CrieKTpbl GUTOXOP 1-ro NopAgKa. Homepa GpUTOXOp COOTBETCTBYIOT
HOMepaMm 3KOTOMOB 1-ro nopAaKa (cM. puc. 1): Nm — Hemopa/ibHas; Br — 6opeasbHas; Pn — 6opoBas;
Md - rpynna cBeT/bIx MecToobuTaHuii (n1yroo-onyteyHas); Nt — HUTpoduabHanA

Fig. 3. Ecological-coenotic spectra of phytochores of the 1st order. Phytochores numbers
correspond to the numbers of ecotopes of the 1st order (see Fig. 1): Nm — nemoral; Br — boreal;
Pn - pine forest; Md — group of light habitats (meadow-edge); Nt — nitrophilic
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B ¢urToxopax skoromnos 1, 2, u 3 npeoOnagaroT
HEMOpaJbHbIE BHIBI, OOpeaJbHbIC COCTABISIOT
He Oonee 25 % BuaoB Ha miomanky. B ¢uroxopax
9KOTONOB 4 U 5 mpeobnanaloT BUABI OOpeaIbHOM
u OOpOBOIi TPYIIN, B 3KOTOME 5 3HAYUTENILHA JONS
JyTOBO-OIyLIEYHBIX BUIOB. B puToxopax skoroma 6
CHOBAa BO3pacTaeT Pojb HEMOPAIbHOW IPYIIIBI, KO-
TOpasi 3/1eCh JOMUHHUPYET, MHOTO TakKXe JIyrOBO-
omymeyHsIx BUAOB. ClieZioBaTeNbHO, B HaIlpaBlie-
HUM TUAPOXMMHYECKOTO CTOKa B (PUTOKATCHE
1-ro nopsaka IpOUCXOAUT YCHICHHE ydacTusi 0o-
peanbHBIX BUIOB IPU COKPAIEHWH POJIM HEMO-
paJbHBIX BUAOB; B (PUTOXOpE IONMEHHOTO IKOTOIIA
J0JISI HEMOPAJIbHBIX BUJJOB BHOBb BO3PACTaeT.

Xapakrepuctuka GUTOXOp B KATEHAX 2-T0 M0-
paaka. C 1enbio  BBISBICHUS OCOOCHHOCTEH
pacrpeneneHus pacTUTEIBHOTO OKPOBa Ha CIIey-
folieM, Ooee HU3KOM YPOBHE OpraHU3aluH, HCCIIe-
noBany (PUTOKAaTeHbI MaJIBIX PEK M pyubeB OacceliHa
p. JIrons — purtokarensl 2-ro nopsaka. GUTOXOPHI
2-ro MopsiIKa pacCMaTpUBAIOTCS B Ipeieax 3KOTo-
OB 2-TO TMOPSAKA.

B pesynbrare CpaBHHUTENBHOTO aHAIW3a OBUIO
BBIJICJICHO J1Ba HanboJiee pacpOCTPaHEHHBIX THIIA
(urokaTeH 2-To MOpsAAKa, KOTOPHIE OBUTH YCIOBHO
0003HAaUCHBI KaK HEMOPANBHBIA W OopearbHBIH
THIIBIL.

HemopanbHbIf THTT PUTOKATEH pacpoCTpaHeH
B 9KOTOMax 2 U 3 — B BEpXHEH U CpeHEH 4YacTax
CKJIOHa Boopaszena. J{peBecHsli sIpyc BO BCEX 3BEHb-
SX KaTeH MpelCcTaBleH Oepe3oid, OCHHOW C yda-
CTHEM IIMPOKOJIHMCTBEHHBIX BUJOB U e1H. B Hamou-
BEHHOM MOKPOBE Ha IUIAKOpaxX M BEPXHUX YacTAX
CKJIOHOB KaTeH Mpeo0dataloT HeMOpaIbHBIE BUJIBL.
B HWKHHMX YacTsSX CKIIOHOB MpPU TOMHUHHPOBAHUH
HEMOpAJbHBIX BUIOB 3HAUNUTENIEHOE YYacTHE B CIIO-
XKEHUU QUTOXOp MPHOOpETaIOT GopearbHbIEC BUIBL.

KameHvl 2-20 nOPAOKa

Vol. 10 (2), 2025

HauGonpmero obunmms OopeanbHbIe BHIBI JTOCTH-
raroT B Y3K0i# nosioce mupuHoi 0,5 M B caMbIX HUX-
HUX YacTAX KPYThIX CKJIIOHOB Ha MEPeX0e K THUIILY
0ajok. B HalmoOYBEHHOM MOKpPOBE 31€Ch MOSBIIS-
I0TCSl pa3HOoOOpa3Hble 3eieHbie Mxu. CooOriecTBa
IHULL O0alOK MMEIOT OYeHb OOraThlii BUIOBOH CO-
CTaB, B OCHOBHOM 9TO HEMOPAIBHBIE U HUTPOPHITh-
HBIE BUIBL.

BopeanbHbIil THI GUTOKATEH BCTpEYaeTCs B 9KO-
tomax 4,5 (HWXKHSS 4acTh CKJIOHA BOJOpa3zena
u 1-1 HaamoWMeHHas Teppaca), a TaKXe OTYaCTH
B 3Kotore 3. PacTUTeNbHBIM MOKPOB MJIAKOPHBIX
Y9acTKOB TMPEJCTAaBIIEH COCHAKAMH JIAHBIIIEBO-
1 OpYCHUYHO-3€JICHOMOIIHEIMH. B BEpXHHUX 4acTsIx
CKJIOHOB COCHA B BEXHEM sIpyCe MPOI0IDKAET JOMH-
HUPOBaTh, HO COCTaB HAIIOYBEHHOTO MTOKPOBA U3Me-
HSIETCS: BO3pacTaeT YHCIO M o0mine OOopeabHbIX
BUJOB. B HIKHUX 4acTAX CKJIOHOB B JAPEBECHOM
spyce COCHa CMeHsieTcsl Oepe3oil, OCHHOM, eIblo.
W3 Hamo4BeHHOrO MOKpPOBa HCUE3alOT OOpPOBEHIE
BUJBI, JOMUHHPYIOT OopeaibHble. XapaKTepHOI
0COOEHHOCTBIO OOpEaJbHOTO THIA (PUTOKATEH SIB-
JIieTCs NPUCYTCTBUE B HU)KHEN YacTH CKIIOHOB psijia
HEMOpaNbHbIX BHIOB. OCOO0EHHO pacuupsercs
HabOp HEMOPAITBHBIX BUJOB B OCHOBAHHUSIX TOJOTHIX
CKJIOHOB K IMOMMaM MaJlbIX peK U pyubeB. B nmoiimax,
KOTOpBIE 3/I€Ch CTAHOBSATCS MIMPOKHUMH, TOCIIO-
CTBYIOT YEPHOOJBIIAHNUKH TaBOJTOBO-KpalBHBIE.
B cooterctun ¢ knaccudukanueii JI. b. 3ayromns-
HOBOH [3], 9KOTONMMYECKU KOMIOHEHT (hUTOKATEeH
HEMOPAIBHOTO THITA COOTBETCTBYET KaTeHaM IPO-
MEXYTOUHOTO THIA (MEXIY KHCIBIMU U HEHTpab-
HBIMH), @ 0OpPEaTbHOTO — KHCIOMY THITY.

B nenom, ¢putokaTeHsl 2-ro mopsaaKa coaepiKaT
MEHBIIIEe YUCIIO 3BEHBEB 10 CPaBHEHHIO ¢ (PUTOKA-
TeHOU 1-ro mopsiaKa, 4TO OYEBUIHO CIEAYET U3 UX
MEHBIIIEH TPOTSHKEHHOCTH (pHC 4).

kameHa 1-20 nopsoka

f £

~fen _~
b(h)
Bl 5.

Puc. 4. Cxema pacripeae/ieHus dputoxop B GUTOKaTEHaX 1-ro U 2-r0 NMOPAAKOB:
d, C — HeMOPpa/bHbIM € yHacTem 6opeasibHbIX BUAO0B; b — HeMopa/ibHbIl; g§ — HeMOopa/lbHO-60peasibHbIN;
e — bopea/bHbIN € y4acTMeM HeMOopa/ibHbIX BUAOB; f — bopeasnbHblit; h — HeMOopabHO-HUTPOPU/bHBIN

Fig. 4. Phytochores distribution scheme in phytocatenas of the 1st and 2nd orders:
a, ¢ — nemoral with participation of boreal species; b — nemoral; g - nemoral-boreal;
e — boreal with participation of nemoral species; f — boreal; h — nemoral-nitrophilic
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duToKaTeHbl 2-r0 NOPAIKA Pa3NUIAIOTCs B BEPX-
Hell 4aCTH CKIJIOHOB M CXOJATCS 1O (IOpHUCTHYE-
CKOMY COCTaBY M COOTHOIIECHHUIO IKOJIOTO-1IE€HOTH-
YeCKHUX TIpyMNIl B HWKHEH yacTu ckiioHa. [Ipuyem
4yeM OJIIKe K OCHOBAHHIO KaTeH PacIIOIOKEHbI (hu-
TOXOPHI 2-TO TIOPSAIKA, TEM MEHBIIE MPOSBISIOTCS
pazinuus Mexay HuMUA. PUTOXOpPBI NOMMEHHBIX
YYaCTKOB OYEHb MOXO0XH MO 3KOJOTr0o-IEeHOTHYe-
CKHM CIIEKTpaM.

Crnenyer OTMETHTh, YTO HMEHHO B HIDKHHMX Ya-
CTSIX CKJIOHOB JIOJIMH PEK U PY4YbEB COXPAHAETCS CO-
OTHOIIIEHUE OOpeabHBIX W HEMOPAaJbHBIX BHJIOB,
CBOMCTBEHHOE CMEIIAHHBIM €JI0BO-IIHPOKOJIHCT-
BEHHBIM JiecaM Pycckoil paBHHUHBI. DTH 3KOTOIIBI
SIBIITFOTCSL CBOEOOPA3HBIMU pepyruymMamMu TaHHOTO
TUTIA PAaCTUTEIFHOCTH U BIIOCIEICTBUN MOTYT CITy-
KHUTh WCTOYHUKAMH JUII BOCCTAHOBJICHUS CYIlle-
CTBOBABIIMX paHee HA JaHHOW TEPPUTOPUH €JI0BO-
IIMPOKOJUCTBEHHBIX JIECOB.

ComnocraBJjieHue CTPYKTYpbI (UTOKATEH pa3-
HbIX ypoBHeii. Kak Obiio mokaszano, B ¢urtokare-
Hax 1-To U 2-r0 MOPSIIKOB CYIIECTBYIOT OIIPEIEIICH-
HBIE 3aKOHOMEPHOCTH CMEHBI (DUTOXOP TI0 pebedy.

OTH 3aKOHOMEPHOCTH MOXKHO TPOCIEIUTh Kak
CMEHY 3KOJIOTO-IIEHOTHYecKNX KomruiekcoB (D1IK)
cootBercTByronmx ¢uroxop. [lox DK mb1 moHu-
MaeM pacTHTEIbHbIE COOOIIECTBa C ONpeAeICHHBIM
COOTHOILICHHEM HKOJIOTO-LEHOTHYECKUX TPYII BHU-
noB. Jlanee B coctaBe (POHOBEIX COOOIIECTB (PUTOXOP
OTCJIC)KMBAIM COOTHOIICHHE BHJOB IITHPOKOJIHCT-
BEHHBIX JIECOB (HEMOpANbHAs TPYIIa) U XBOWHBIX
necoB. J[ist ynobcTBa GopeanbHble TaexHbIE U 00-
peanbHBIe OOPOBBIC BUIBI YUHUTHIBAIA BMecTe (00-
peasibHas TpymIa).

o cooTHOLIEHHIO STHX ABYX TPYIII BUAOB (PUTO-
KaTeHy 1-ro mopsiika MOXKHO ONHCATh CIEAYIOMINM
oOpazoM. Ha BozmopasenbHBIX MPOCTPAHCTBAX Ipe-
00nagaroT HeMopallbHbIE BUIIBI ¢ yyacTueM (10 30 %)
OopeanbHBIX. B BepXHUX "acTsaX CKIIOHA 10JIs1 Oope-
aNbHBIX BUIOB cokparmaercs (menee 20 %) mpu roc-
MOJCTBE HEMOpPAIBHBIX. Jlanee HAeT MOCTENEeHHBIH
pocT ydactust 60peabHbIX BU/IOB, B HIKHUAX 9aCTIX
CKJIOHA BOZIOpa3/ieia OopeanbHbIe BUIBI COCTABIIIOT
yxe 30-50 %, a Ha mecyaHO! HaIMOWMEHHOU Tep-
pace OHHU 3aHUMAIOT TOCTIOICTBYIOIIEE MOJIOKEHHE.
B mpenenax BBICOKOI MOMMBI BHOBB IPE00Iaal0T

Vol. 10 (2), 2025

HEMOpAJIbHBIE BUJIBI MPU 3HAYUTEIBHOM YYacCTHUH
HUTPO(DUIBHEIX.

B pesynbTare aHanm3a v CpaBHEHHS MEXIy CO-
00l puToKaTeH 2-ro NopsAaKa U CpaBHEHUS UX ¢ (H-
TOKaTeHOH 1-ro TopsiaKa BBISBJICHBI CIEIyHOIINe
3aKOHOMEPHOCTH B pa3MelleHnH (HUToxop.

1. ITocnegauM 3BEHOM Bcerfa SIBISIETCA HEMO-
PaNTBbHO-HUTPODUIBHBIN KOMILICKC.

2. ®duTokaTeHbl 2-To MOpsAKa MOXHO paccMmar-
pHUBaTh KaK COKpAIlleHHbIC BapUaHTHl (PUTOKATEHBI
1-ro nopsimka. OHM HAUKMHAIOTCS 3BEHBSIMU, XapaK-
TEPHBIMH U (DOHOBOM PaCTHTENHHOCTH JKOTOMA
l-ro mopsimka, B KOTOPOM OHH PacHOJIOXEHFI,
Y BKJIIOYAIOT TOJBKO HIKEJIS)KAIUE 3BEHbS KaTEHbI
1-ro mopsiaka (puc. 4).

3. B ¢wurokareHax pasHOro Macmrada cMeHa
OIIK mo xaTeHe MpOoUCXOIUT HEPAaBHOMEPHO: CYIIe-
CTBYIOT KaK 30HHI C MOCTeneHHoi cMenoit DK, Tak
1 30HBI C OTUYCTJINBBIMU TpaHuIiaMu Mexay DK,

3akao4yeHue

BHyTpeHHSI1 HEOIHOPOJHOCTb PACTUTEIBHBIX
cO0O0IIeCTB, CBS3aHHASI C HEOJAHOPOTHOCTSIMU PEITh-
eda, ABISETCA X HEOTHEMJIEMOI XapaKTePUCTHKOM
1 00513aTEeNBHO JIOJKHA YYUTBHIBATHCS TIPU XapaKTe-
PUCTHKE PACTUTEIBHOTO IOKPOBA TEPPUTOPHUI
CO CJIOKHOH naHmmadTHOH cTpykTypoid. Kpome ¢o-
HOBBIX, CJICAYET BBIABISATH JONOTHUTEIBHBIC PACTHU-
TEIbHBIE COOOIIECTBA IS K&KAOTO TUIIA DKOTOIIOB.

B HanpaBneHuu OT BEPXHUX K HHUKHUM 3BEHBSIM
(uToKaTeHkl 1-ro MOpsIKa MPOUCXOIUT YCUICHUS
ydacTs 00peaTbHBIX BUIOB ITPH COKPAIIEHUH POJIN
HEMOpPANBHBIX, B (DUTOXOpE MOMMEHHOTO JKOTOMA
JO0JI1 HEMOpAJIbHBIX BUAOB BHOBL BO3pPacTacT.

®duToKaTEHBI 2-T0 MOPSAIAKA CXOAATCS IO (PIIOPH-
CTUYECKOMY COCTaBy B HIJKHEH 4YacTH CKJIOHA,
B BerHeﬁ YaCTHu CKJIOHa CXOJACTBO MHHHMAJIBHO.
B HWXHHMX YacTSX CKJIOHOB JOJMH PEK U PYUbEB
COXpaHSETCS COOTHOIICHHE OOpealbHbIX M HEMO-
PAJIBHBIX BUJAOB, CBOWCTBEHHOE NOTEHLHMAJIBHOMN
PacTUTEIHHOCTH UCCIEAYEMOI TEPPUTOPUHU — CMe-
LIAHHBIM €JI0BO-LIMPOKOJIUCTBEHHBIM JIECaM.

Pacnpenenenure pacTuTeIbHOr0 NOKPOBA 110 PESlb-
epy B KareHax pa3HOTO MacmTada MPOUCXOIUT
CXOIIHBIM 00pa3oM.
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