RUSSIAN JOURNAL
(‘ OF ECOSYSTEM ECOLOGY Vol. 2(3), 2017
YAK 581.555+581.524.343+574.472 DOI 10.21685/2500-0578-2017-3-3

E/IbHUKN BbICOKOTPABHbIE - K/IMMAKCHbIE COOBLLIECTBA
HA HU3UHHbIX BO/IOTAX BPAHCKOI'O NMNO/IECbA

O. U. EBCcTUrHeeB

3anosedHuk «bpsaHckull ec», Poccus, 242180, bpsHckas 061acme, Hepycca
E-mail: quercus_eo@mail.ru

M. B. F'opHoBa

LieHmp no npo6emam 3kos102uu U npodykmueHocmu secos PAH, Poccus, 117485, 2. Mockaa, y. [pogcoro3Has, 84/32
E-mail: mariya_harlampieva@mail.ru

TALL HERB SPRUCE FORESTS AS CLIMAX COMMUNITIES
ON LOWLAND SWAMPS OF BRYANSK POLESIE

O. I. Evstigneev

Bryansky Les State Nature Reserve, Nerussa Station, the Bryansk Region, 242180, Russia
E-mail: quercus_eo@mail.ru

M. V. Gornova

Center for Problems of Ecology and Productivity of Forest, Russian Academy of Sciences (RAS),
84/32 Profsoyuznaya street, Moscow, 117997, Russia
E-mail: mariya_harlampieva@mail.ru

AHHOTaumA. B BpAHCKOM no/iecbe YepHOO/IbLIAHUKM KPanuBHbIE — OAMH U3 FOCMOACTBYIOLWMX TUMOB /1eca Ha Hu-
3MHHbIX H60/10Tax. OHM cPOPMUPOBaNNCL B pe3y/ibTaTe HEOAHOKPATHbIX PYOOK Ha MecTe e/lbHUKOB BblICOKOTPaB-
HbIX. B cOBpeMeHHOM pacTuTe/IbHOM MOKPOBE e/1bHUKU BbICOKOTPaBHble Ype3BblHaliHO peaKu u3-3a pybok, me/mo-
pauuu 1 ToppopaspaboTok. B paboTe nposegeHa OLeHKa CyKL,eCCMOHHOMO COCTOAHUSA €/1bHUKOB BbICOKOTPABHbIX U
4YepPHOO/IbLLIAHUKOB KparmBHbIX. MCno/1b30BaHbl KPUTEPUM KAMMAKCHOMO U CYKLLECCUOHHOIO COCTOAHUA COObLLeCTB,
KOoTOpble paspaboTaHbl 417 BoCcTOYHOEBPONENCKNX /18COB. B MX OCHOBE /1IEXUT CTeneHb BbIPAXKEHHOCTU C/leayto-
LMX NMPU3HAKOB COOBLLLECTBA: 1) MO/HOTa BUAOBOIO COCTABa 4PEBECHOMN CMHY3MU; 2) OHTOrEHETUYECKas CTPYKTYpa
LleHononyAuMi AepeBbeB; 3) NapLuennapHas CTPYKTYpa; 4) pasHoobpa3ne MUKPOCANTOB B MOYBEHHOM MOKPOBE;
5) MO/IHOTA BMAOBOrO COCTaBa M 3KO/I0MO-LLEHOTUUYECKOro PasHOObpasua COCYAUCTbIX pacTeHuid. MokasaHo, yTo
€/IbHUKN BbICOKOTpaBHble, B OT/IM4ME OT YE€PHOO/1bLLIAaHUKOB, 6/1M3KM K COO6LLI,€CTBaM K/IMMaKcHoro tuna. O6 3Tom
CBUAETE/bCTBYIOT C/leaytollie 0CObeHHOCTH LieHo3a. Bo-nepBbix, B e/bHWKaxX npeacTaB/ieHbl BCe BUAbI AepeBbeB
(Alnus glutinosa, Betula pubescens, Fraxinus excelsior, Padus avium, Picea abies, Salix pentandra, Sorbus aucuparia,
Ulmus glabra), apeasn KoTopbix OXBaTbiBaeT BpAHCKOe nosecbe U KOTOopble CMOCOGHBI MPOU3PacTaTb HA HU3MHHBIX
60/10Tax. Bo-BTOPbIX, B LLeHONONYAALMAX OCHOBHbIX 3auduraTopos (Picea abies n Alnus glutinosa) ocyiiecTBaseTcs
YCTOMYMBBIN 060POT NoKo/eHUin. O6 3TOM CBUAETE/NbCTBYET MO/IHOY/IEHHAA U /1IeBOCTOPOHHAA CTPYKTYpa UX OHTO-
reHeTUYeCKoro CrnekTpa. B-TpeTbux, B cooblyectBax cGoOpMUMpPOBaHa CUCTEMA aCUHXPOHHO PasBMBAOLLMXCA OKOH
(napuenn), KoTopble 06pasyOTCA Ha MecTe BbIBA/IOB CTapbIX AepeBbeB. 3Ta Cc1cTema obecneurBaeT HenpepbIBHOE
BO30OHOB/IEHWE B MOMY/ALMAX €1 U 0/1bXM, @ TaKXKe CO34aeT yC/10BUA 4/ BO3OOHOB/IEHWA 4PYrMX BUAOB AEepeBb-
eB. B-yeTBepTbIX, B MOYBEHHOM MOKPOBe CPOPMUPOBAHA CTPYKTYypa BUOreHHbIX MMKPOCAWTOB: Ba/IeXXHWUKA, Bbl-
Ba/IbHbIX OYrpoOB M 3anagWH, OCOKOBbLIX U APEBECHbIX KOYEeK, HacTU/la U3 MOBEPXHOCTHbIX KOPHElN aepeBbes.
3TM MUKPOCalTbl OnpeAe/AldT CTabu/ibHOe CyllecTBOBaHME B COObLECTBE BUAOB KOHTPACTHBIX 3KO/I0rO-
LeHOTU4YeCKMnX rpynn ot TpaBHHO-60/'IOTHle, HYEPHOO/1IbXOBbIX U B/1aXXHO-1yrOBbIX 40 HEMOPA/IbHbIX U 6opea/1be|x.
B-nATbIX, 6/1arogapA pa3BUTON OKOHHOW CTPYKTYpe M cMCTeMe MUKPOCAMTOB MoOKasaTe/n BUMAOBOIO M 3KO/10rO-
LLeHOTUYECKOro pa3HOO6PasuA e/1bHUKOB BbICOKOTPaBHbIX MaKCUMa/IbHbl CPeAn BCEX TUMOB /1eca Ha HU3MHHBIX 60-
N10Tax EpﬂHCKOFO nosecbA. Bce 310 no3BosAeT npeAanoaoXuTb, YHTO BbICOKOTPABHbIE €/IbHUKU — 3TO K/IMMaKCHaA
(pmHanbHanA) cTagus B pasBUTUM HEPHOO/IbLLIAHUMKOB HA HU3MHHBIX 60/10Tax B Npege/nax apeasnos Piced abies u Alnus
glutinosa. NMokasaHo, YTO MPOW3BOAHbIE HYEPHOO/IbLUAHWKM KpPanvBHble, B OT/IMYME OT €/1bHUKOB BbICOKOTPABHbIX,
HaXO4ATCA Ha NMepBbIX dTanax BOCCTAHOB/EHWUA. Ha 3TO yKasblBaloT C/iegytoLme NpusHaku. Bo-nepebix, B 0/1bLIAHK-
Kax MpUCYTCTBYIOT HE BCE BU/bl A€PEBbEB, KOTOPbIE MOTYT NMPOM3pPacTaTh Ha HU3MHHBIX 60/10Tax BpAHCKoro nose-
CbA. Yalle BCEro 3TO CBA3AHO C TEM, YTO UCTOYHMKM CeMsH (M/1040HOCALLME AepeBbA) OTCYTCTBYIOT B B/MxaiiLLem
OKpYKeHWUW. BO-BTOPbIX, B LLEHOMOMY/AALMAX BCEX NPUCYTCTBYIOLLMX BUAOB AepeBbeB HET HOPMaNbHOrO 060poTa
MOKO/IEHUIA. B-TpeTbux, B cOObLLECTBaX HE CPOpMUMPOBaHa OKOHHas (MapuenspHasn) CTPYKTypa, KoTopasa Heobxo-
AVMA A/1A YCTOMYMBOro 060poTa NMOKO/IEHUI B MONY/IALMAX AepeBbeB. B-4eTBepTbiX, B MOYBEHHOM MOKPOBE He pas-
BMTa CUCTEMA MMKPOCANTOB. M3-3a 3TOro coCTaB TPaBAHOIO MOKPOBA OrpaHMyYeH B OCHOBHOM BUAAMW TPaBAHO-
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60/10THOW M YepHOO/1bXOBOW Py, KOTOpble TepnuMbl K 3abo/104eHHOMY cybcTpaTy. B-NATbIX, YepHOO/IbLUAHUKK
OT/IMYAIOTCA OTHOCUTE/IbHO HU3KMMM MOKa3aTe/If M1 BUAO0BOrO COCTaBa M 3KO/10ro-LleHOTUYECKOro pasHoobpasus.
370 06yCc/n0BAEHO HEPa3BUTOM MO3auKOW NapLens U MUKpocanToB. CiegyeT NogyYepKHYTb, YTO HeHO/bLIOW BO3-
pact py6ok (60-70 /1€T) — OCHOBHAA NMPUYMHA «BEYHOM» CYKLIECCUOHHOM MO/I0A40CTU YePHOO/IbLLAHWMKOB. PyBKU He
MO3BO/IAIOT COOBLLECTBY AOCTUIHYTb 3aK/NOUUTE/IbHBIX CTaAUIA Pa3BUTUA C MAaKCMMa/lbHbIM CTPYKTYPHbIM, BUAOBbIM
M 3KO/10TO-LleHOTUYECKMM pa3Hoobpasuem.

KAatoueBble c/10Ba: e/1bHWUK BbICOKOTPABHbIN, YHePHOO/IbLUAHWK KparuBHbIM, HU3MHHOE 60/10TO, KAMMAKC, CYKLiec-
CuA, LLeHOMOMY/AALMU, MUKPOCaiiTbl, BUAOBOE pasHoobpasue, bpaHcKkoe nosecewe.

AnA yutuposanua: EBcturHees, O. U. E/IbHMKM BbICOKOTPaBHbIE — KAMMAKCHbIe COOOLLLeCTBa Ha HU3MHHBIX 60/10-
Tax bpAHckoro nosnecea [ O. U. EBcTurHees, M. B. TopHoBa /[ Russian Journal of Ecosystem Ecology. — 2017. -
Vol. 2 (3). — https://doi.org/10.21685/2500-0578-2017-3-3

Abstract. Nettle grey alder forests are a dominant forest type on lowland swamps in the Bryansk Polesie.
They are formed as a result of repeated cuttings in the place of tall herb spruce forests. Tall herb spruce forests
are very rare communities in the vegetation cover in this area due to clear cutting, melioration and peat extrac-
tion. An assessment of the succession status of tall herb spruce forests and nettle grey alder forests was carried
out in this paper. The criteria of climax state and succession state of communities, developed for Eastern Europe-
an forests, were used. These criteria are based on the degree of intensity of the following signs in the community:
1) the completeness of species composition of tree synusia; 2) the ontogenetic structure of tree species ceno-
population; 3) the gap-mosaic stand structure; 4) the diversity of microsites in soil cover; 5) the completeness of
species composition and ecological-coenotic diversity of vascular species. We showed that tall herb spruce forest,
as opposed to black alder forest, is close to communities of the climax type. This is evidenced by the following fea-
tures of cenosis: firstly, all tree species in the area that covers the Bryansk Polesie and that are able to grow on
lowland swamps are represented in the spruce forest (Alnus glutinosa, Betula pubescens, Fraxinus excelsior, Padus
avium, Picea abies, Salix pentandra, Sorbus aucuparia, Ulmus glabra). Secondly, a steady turnover of generations is
carried out in the cenopopulations of main edificators (Picea abies and Alnus glutinosa). This is evidenced by the
complete and left-sided structure of their ontogenetic spectrum. Thirdly, a system of asynchronously developing
gaps (parcels), which are formed on the site of old tree falls, is formed in the community. This ensures the contin-
uous renewal of spruce and alder populations and creates conditions for the regeneration of other tree species.
Fourthly, the structure of biogenic microsites has been formed in the soil cover: fallen logs, treefall pits and
mounds, sedge tussocks, tree hummocks and substrate composed of the surface tree roots. These microsites de-
termine the stable existence of species of contrasting ecological-cenotic species groups (from water-marsh and
nitrophilous groups to wet-meadow, nemoral and boreal groups) in the community. Finally, thanks to the well-
developed treefall gap structure and system of microsites, the parameters of the species and ecology-cenotic di-
versity of tall herb spruce forests are maximal among all forest types in the lowland swamp of the Bryansk Polesie.
All this suggests that tall herb spruce forests are the climax (final) stage in the development of black alder forests
in lowland swamps within the areas of Picea abies and Alnus glutinosa. We showed that the derivative nettle black
alder forest, in contrast to the tall herb spruce forest, is in the first stages of restoration. This is indicated by the
following signs: firstly, in the black alder forests, not all tree species that can grow on the lowland swamps of the
Bryansk Polesie are present. This is often due to the fact that seed sources (generative trees) are absent in the
immediate surroundings. Secondly, there is no normal turnover of generations in the cenopopulations of all tree
species. Thirdly, a treefall gap structure (parcel mosaic) is not formed in the communities, which is necessary for
the stable turnover of generations in tree populations. Fourthly, the system of biogenic microsite is not developed
in the soil cover. Because of this, the composition of the ground cover is limited mainly by plant species of the wa-
ter-marsh and the nitrophilous groups that are tolerant to the swampy substrate. Fifthly, black alder is distin-
guished by relatively low indicators of species richness and ecological-coenotic diversity. This is due to the unde-
veloped mosaic of parcels and microsites. It should be emphasised that the low age of felling (60-70 years) is the
main reason for the «eternal» succession youth of black alder forests. Felling does not allow the community to
reach the final stages of succession with the maximum structural, species and ecological-cenotic diversity.

Key words: tall herb spruce forest, nettle grey alder forest, lowland swamp, climax, succession, coenopopula-
tions, microsites, species diversity, Bryansk Polesie.
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BeedeHue HBIX C OIIEHKOM MX CYKIIECCHOHHOTO COCTOSHUS U

MIPOTHO30B pa3BUTHUA. B OCHOBE OLIEHOK M MPOTHO-

N3yueHne COBpPEMEHHBIX JIECOB, KOTOPBIE KO- 30B JOJDKHBI JICKATh IIPENCTABICHUA O CTPYKTYPC
PeHHBIM 00pa3oM NpeoOpa3oBaHbl UYEIOBEKOM, ¥ COCTaBE KIMMAKCHBIX (IICPBHYHBIX, HCHAPYIICH-
BCKPBUIO HEOOXOAUMOCTH PEIIeHHS 3a1ad, CBA3aH- HBIX, JICBCTBCHHbIX) JICCOB, KOTOPBIC CYLIECTBOBA-

JU B J0ArpuKyibTypHBIA nepuon [1, 2]. B Hacro-
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siree BpeMst pa3paboTaHbl KPUTEPUH KITMMAKCHOTO
1 CyKLIECCHOHHOTO COCTOSsIHMI BocTtouHOeBponei-
CKHX JIecOB. B MX OCHOBe JNEXHT CTENeHb BhIpa-
KEHHOCTH CIEAYIONINX MPHU3HAKOB COOOIIeCTBa:
1) momHOTa BHAOBOTO COCTaBa IPEBECHOW CH-
Hy3UM; 2) OHTOTCHETHYECKasl CTPYKTypa LEHOIO-
MyJSIIUKA AepeBbeB; 3) MapLeUIsipHas CTPYKTYpa;
4) pazHooOpaszne MUKpPOCAHTOB B ITOYBECHHOM IIO-
KpOBe; 5) MOJHOTa BUAOBOTO COCTaBa M 3KOJIOTO-
LEHOTHYECKOTO pa3Ho00pa3us COCYIUCTHIX pacTe-
Huit [3—-15]. Hackonpko HaM M3BECTHO, CyKIIECCH-
OHHOE COCTOSIHHE JIECHBIX COOOIIECTB Ha HU3WH-
HBIX OoJIoTax HHUKOrJa HE OLCHHBAJIH C
HCTIOJIb30BaHUEM MEPEUHCICHHBIX KPUTEPHEB.

B cBsizu ¢ 3THM B cTaThe NOCTaBIIeHA 3a7a4a —
OLIEHUTh CYKLIECCHOHHOE COCTOSIHHE JIECHBIX CO-
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00IIecTB Ha HU3WHHBIX 00JI0TaX, OMHUPasch HA pa-
Hee pa3paboTaHHbIE KPUTEPHH.

PalioH, 06veKmbl U MemoOobl Ucc/1e008dHUA

Paiion u 06vexkmul uccnedosanus. B 6orann-
Ko-TeorpaduueckoM riaHe bpsHckoe monecbe ot1-
HocuTtcs K Ilonecckoit monmposuHiuu Boctouno-
€BpOIMEHUCKOi MPOBUHITUU EBporneiickoit

HIMPOKOJIUCTBEHHONIECHOM oOsactu [16]. B kaue-
CTBE OOBEKTOB HCCIICAOBaHMS BHIOpPAHBI /1BA THIA
Jieca — eJIbHUK BBICOKOTPABHBIM M YEPHOOJIBIIAHUK
KpanuBHBIN (puc. 1). 3T coobuiecTBa MpUHAIE-
*aT K OOJIOTHO-TPaBsIHO rpymme TUIoB jeca [17].
Onu npou3pacTaloT Ha HU3UHHBIX 00JI0Tax C IiIy-
ounoii Topda 1-3 M u Goee.

Puc. 1. O6bEKTbI MUCC/IE40BAHUA — €/1bHUK BbICOKOTPABHbIN (d) U O/IbLUAHUK KpanuBHblii (6)
Ha HM3MHHOM 60/10Te B BpAHCKOM no/iecbe

Fig. 1. Objects of research — tall herb spruce forest (a) and nettle grey alder forest (b)
on the lowland swamp in the Bryansk Polesie
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IlepBbIit 0OBEKT WCCIIEMOBAHUS — CIBHUK BHI-
COKOTpaBHBIN (puc. 1,¢). TOT THUM Jeca BcTpeda-
eTcsl Upe3BbIYaifHO penko. Hebompimoit dparmeHT
enpHUKa (10 ra) oOHapyXeH Ha TEPPUTOPHU Ma-
MATHUKa npupoas! «bonoro Pepkyxa» (HaBnme-
CKuil paiioH, BpsiHckas 00nacTh), KOTOPBIH OBLT
oprannzoBad B 1995 r. Ha mmomanu 2925 ra.
®opmyna apeBoctost — 4E 3b 30mu+5+B, rne E —
Picea abies (L.) Karst., b — Betula pubescens
Ehrh., Oma — Alnus glutinosa (L.) Gaertn., 5 —
Fraxinus excelsior L., B — Ulmus glabra Huds.
OTHocUTeNbHAsT TIOJHOTa MHOTOSIPYCHOTO M pas-
HOBO3pacTHOro apeBoctossi — 0,5-0,6. Huamazon
Bo3pacra enu — ot 60 no 120 ner. B moapocre mo-
MHMO BHUOB sipyca APEBOCTOSI BCTpedaroTcs Acer
platanoides L., Padus avium Mill., Quercus robur
L., Salix pentandra L., Sorbus aucuparia L. u Tilia
cordata Mill. dpyc noanecka hopmupyror Corylus
avellana L., Frangula alnus Mill., Salix cinerea L.
u Viburnum opulus L. IlpuHaIIeKHOCTh €TFHUKA
K BBICOKOTPaBHBIM COOOIIECTBAM OTPENENISETCS
3HAYUTENBHBIM ydacTueM Angelica sylvestris L.,
Athyrium filix-femina (L.) Roth, Carex acuta L.,
Cirsium oleraceum (L.) Scop., Filipendula ulmaria
(L.) Maxim., Phragmites australis (Cav.) Trin. ex
Steud., Urtica dioica L. n np.

Bropoit 00BeKT uccaeaoBaHus — YEPHOOIBIIIA-
HUK KpanuBHBIHA (puc. 1,6). DTOT THUI Jeca TOMHU-
HUpYeT Ha HU3WHHBIX OonoTtax bpsHCkoro mole-
cei. DopMmyna IpeBOCTOS MOHOJOMHHAHTHBIX
OJTHOBO3PACTHBIX M OJHOSPYCHBIX YEPHOOJbIIAHH-
koB — 100mu. MHorma no NBYyX €IUHUI] MPUMEIIN-
Baercsi Oepesa mymmctas. OTHOCUTEbHAs TIOTHOTA
npeBoctost — 0,6-0,8. s u3ydeHus BLIOpaHbI Iie-
HO3BI, BO3PAcT APEBOCTOEB B KOTOPhIX 60—70 mer.
OT0 MaKCHMalbHBIN BO3pPACT YEPHOOIBIIAHIKOB B
AKCIUTyaTallMOHHBIX W 3alIUTHEIX NecaX. [loapoct
c1abo pa3BUT U NMPUYPOUYEH K JPEBECHBIM KOUYKaM.
Ero wHOrma mnpencTaBisOT EIUHHYHBIE OCOOH
Alnus glutinosa, Fraxinus excelsior, Padus avium,
Picea abies, Sorbus aucuparia n Ulmus glabra.
ITomrecok MOMKET COCTOSTh W3 PEOKUX 0co0ei
HU3KOH XW3HEHHOCTH Frangula alnus, Salix ciner-
ea, Ribes nigrum L. u Viburnum opulus. B ryctom
TpaBsSHOM TOKpoBe npeodnanaetr Urtica dioica. Co-
JOMHHAHTOM WHOTZA BeICTYHaeT Phragmites aus-
tralis. B cooOmectBax o0buHbl Carex elongata L.,
C. vesicaria L., Equisetum fluviatile L., Galium pal-
ustre L., Iris pseudacorus L., Lycopus europaeus L.,
Lysimachia vulgaris L., Solanum dulcamara L. n np.

Metoasb! ucciienoBanus. B pabote nmpuMeHsn
MIOMYJISIIMOHHBIE, Te000TaHUYECKHe M KapTorpa-
(uueckue METOBI, a TaKKe M3MEPSUIN OCBEILEH-
HOCTB TIOJI TIOJIOTOM JIeca.

Honynayuonnsle memoowt. llpu wuccienoBa-
HUW CTPYKTYpPHl IIEHOTOMYJISINN 3aKiaIbIBaInd
npoOHbie wiomanu ot 0,25 mo 2,00 ra. Ilpu s3Tom

Vol. 2 (3), 2017

BCE JIEPEBbA 0 BHICOTE AEIIIIN Ha JBE (PpaKInu:
1 — 1o 50 cm, 2 — 6oaee 50 cM. YUeT YHCIEHHOCTH
mnepBoid  (pakmuMu TPOBONWIM HA IUIOMAAKAX
100 M* B MATMKpATHOI TOBTOPHOCTH, BTOPOH —
CIUIOIIHBIM TIEPECYETOM Ha Bced mpobe. Y Kaxmon
0CO0H JiepeBa OIEHUBAIN OHOJIOTHYECKUI BO3pacT —
OHTOTE€HETHUYECKOE COCTOSHHUE C HCIIOJIb30BaHUEM
CIIeIUaNbHBIX pa3padoTok [18-22]. D10 cocTos-
HUe o0O3HAYalnM WHIEKCaMH: p — TPOPOCTKH,
J — IOBEHWIBHBIC, im — UMMAaTypHBIC, V — BHUPIH-
HUJIBHBIC, g1, €2, €3 — MOJIOJBIE, CPETHEBO3PACTHEIC
U cTapble TCHEPATUBHBIC, § — CCHUJIBHBIE OCOOH.
VY 4acTu pacTeHU ONpenesIsii KaJleHIapHblid BO3-
pact. IlpopocTku B paboTe HE YUYWUTHIBAIH, IIO-
CKOJIBKY K CepeliMHEe Ce30Ha OOJBITMHCTBO M3 HUX
WM TOTH0aeT, WM MEepPeXOIuT B CIEAYIoIIee OH-
TOTEHETHYECKOE COCTOsHUEe. Bce maHHBIE mepe-
cuntanbl Ha 1 ra. 3anoxkeno 10 mpoOHBIX TUIOINA-
Jiel, KOTOpble OXBAaTUIM OCHOBHBIC BapUAHTHI
BO30OHOBIICHUS JIEPEBHEB B pPacCMaTPUBAEMBIX
TUMAx Jieca. THUI OHTOTEHETUYECKOTO CIIEKTPa
Ha3bIBAIN 110 KJIacCU(UKAIINH, TPEIOKEHHOH pa-
Hee [8, 9].

T'eobomanuueckue memoowvl. ['eoboTannye-
CKHE OIMCaHUS COOOIIECTB BHIMOJHSIN HA IUIO-
mankax mo 100 m>. OnuchiBatn TpU spyca Jeca:
IPEBOCTOM, MOAPOCT W TIOJJIECOK, TPaBSHOW IIO-
KpOB. YUacTHe BHAOB B COOOIECTBE OIICHUBAIHU
o mkane JK. bpayn-bmanke [23]. Beino cmemano
mo 11 omucaHuWii B CIEOYOIIMX COOOIIECTBAX:
1) B HenaBHO c(OpPMHUPOBAHHBIX OKHAaX EIbHHUKA
BBICOKOTPABHOTO (MapLeibl OKOH); 2) B Mapuel-
JaX COMKHYTOTO JIPEBOCTOS; 3) B YEPHOOJbIIAHU-
K€ KpalMBHOM. MUKpPOIpyNIIMPOBKM pAaCTEHUM,
KOTOpBIe (DOPMHUPYIOTCS HAa MHUKPOCANUTAaX, OMHCHI-
BaM Ha muiomaakax 1o 0,25 m>. [Ipy 9TOM yuTeHsI
BCE€ BHJIBI COCYIUCTHIX PACTEHHIA, a TAKXKE OTpeie-
JeHO WX yd4acTue B cooOmectBe. Kaxkapii Tum
MUKpOTPYIIHUpPOBOK omucal 11 pa3. ['eoboranuye-
CKHE OIHCaHUS COOOIIECTB M MUKDPOCAWTOB MpH-
BeJleHBI B muccepTanuu M. B. ['opHoBoii [17].

s oleHKW BHWIOBOTO pPa3HOOOpa3msi Co00-
IECTB ¥ MHKPOTPYIIITUPOBOK HCIOIB30BAIN ClIe-
IyIOIUE TMOKa3aTelln: BHIIOBOE OOTaTCTBO, BHUIO-
Basg HACHIIIEHHOCTh W paclpeielicHHe BHIOB
COCYJHUCTBIX PACTCHUU IO PKOJIOTO-IICHOTUYECKUM
rpymmnam [11]. BugoBoe GoratcTBo — 4uCIIO BUIOB
B coo0IiecTBe. JTOT MOKa3aTelb ONpPeNessii Kak
CyYMMapHO€ 4MCJIO BUJ0B Ha 11 miomniaakax, KOTo-
pBIE OTHOCATCS K OJHOMY THITYy COOOIIECTB WIIN
OJTHOMY BapHaHTy MHUKPOTPYNIHPOBOK. Bumosas
HACBIIIEHHOCTh — Cpe/iHee apu(hMETHIECKOE YHCIIO
BHJIOB, TonyueHHoe u3 11 omwmcanwmii. Ilog 3xoino-
ro-nieHotudeckumu rpynmamu (OL), B cooTBet-
cTBUU ¢ mpexacraBieHusMu A. A. Humenko [24],
MTOHUMAJIH KPYITHBIE TPYIIBI SKOJIOTHYECKH OIn3-
KHX BHJIOB, KOTOPHIE B CBOEM T'€HE3HCE CBS3aHBI C
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pa3HBIMH THTIaMH coo0mecTB. B pabore cooTHO-
wenue DI onpenensiivu Mo COUCKY BCEX BUIOB,
BcTpeueHHbIX Ha 11 mmomankax. Ilpu stom wuc-
nonk3oBau knaccuukanuro DI BugoB cocyau-
CTBIX pAacCTeHUH, NpPENIOXKEeHHYI 1 EBpomnei-
ckoi  Poccum  [9]. JlatmHCkme — Ha3BaHUSA
COCYIUCTBIX PACTCHHMH TPUBEIEHBI IO CBOJKE
C. K. Yepemnanona [25].

Kapmozpaguueckue memoowt. /1151 BeIsIBICHUS
MPOCTPAHCTBEHHON CTPYKTYPHI €IbHUKA U YEPHO-
OJIBIIIAHWKA KapTorpadupoBail UX OHOTEOICHO-
TUYEeCKUe napuemisl B nonuManun H. B. Jlsuiuca
[26]. IIpu sToM ucnons3zoBamu GPS-maBurarop, c
MOMOILBI0 KOTOporo onpeaensid ot 10 mo 20 xo-
OpIWHAT MO MEePUMETPY Kakaou mapreisl. Ilap-
LIEJUTBI B €IBHUKE KapTOTrpaupOBalid Ha ILJIOIAIN
2,5 ra, a B uepHooJibllIaHuKe — Ha 2,0 ra.

MeToauKka coCTaBIEHUS! KapT MUKPOCAWTOB, Ha
KOTOPBIX Pa3BUBAIOTCA MUKPOTPYIIHPOBKH pac-
TEHUH, 3aBHCeNa OT MX pa3MepoB. OTHOCUTETHLHO
KpyTHBIE MHUKPOCAHTHI (IpeBECHbIE KOUKH, ydacT-
KU TIepeYBIQKHEHHBIX TOYB, BaJIC)KHUK, BBIBAIIb-
HbIE KOMJIM M 3alaJHuHbI, HACTUJI U3 MOBEPXHOCT-
HBIX KOpPHEW JepeBbeB) KapTorpadupoBaid Ha
momany 1 ra. X MecTONoJI0KEeHNE ONpenessiiin
¢ momomrsio GPS-HaBuraTtopa B Havane HOSOpS,
KOrJa JIUCTBa JIEPEBBEB IMOJNHOCTBIO  Omaja.
Ha rutaHmeTsl HAHOCHIIM KOHTYPBI MUKPOCANUTOB C
yKa3aHHEM HX pa3MepoB M HAIpaBICHUN TOPU30H-
TOB cBeTa. J[J1s1 Bale)KHIUKA OTMEYaIl OPHEHTAITUIO
B NPOCTPAHCTBE, BUJ JIepeBa, AJIMHY CTBOJIA, TUA-
METp CTBOJIa B OCHOBAHWHU, B CEPEIUHE U B BEPX-
HEW 4acTU. YUUTHIBAIM BAJIECKHUK JUAMETPOM HE
MeHee 15 cM B ero ocHoBaHUHU. {1 4EepHOOIb-
XOBBIX KOUEK YKa3bIBaIM ABa quameTpa. Pazmerre-
HHAE OTHOCHUTEIIBHO HEOONBIINX MHUKPOCAHTOB
(ocoxoBbIe KOUKH) Kaprorpaduposamu Ha 400 m*:
wiomans pa3OuBaiM BepeBKaMH Ha KBaApaThl
2x2 M. JIn1s OCOKOBBIX KOYEK ONPEIENsIA BU pac-
TEHUS U TUaMeTp «Tena» Kouku. KapTel pazmerie-
HUS MHUKPOCANUTOB, a TAaK)Ke MapIelT BEKTOPHU30Ba-
71 B iporpamMme Maplnfo.

H3zmepenue oceeuwgenHocmu noo no1020Mm Jie-
ca. B oxHax enpHUKA, MOJ IOJOIOM €ro JIPEBO-
CTOS, @ TaKXK€ B YCPHOOJBIIAHUKE C ITOMOIIBIO
mokcmeTpa LX1010BS m3ydanm CBETOBOH PExXUM
no Meroauke . C. MankuHoi ¢ coaBropamu [27].
B kaxaoM cooOIIeCTBE 3aKIabIBaId TPAHCEKTY
mmHONH 40 M, W Yepe3 KakAble 5 M OIMpeaesuIu
OCBEIIIEHHOCTh Ha YPOBHE TPABSIHOTO ITOKPOBA.
Wzmepennst nmposonmiu B urone 2013 1. B 6€300-
nauHbli scHb geHb ¢ 10:00 mo 17:00 uepe3 xax-
Ielii 9ac. OTHOBPEMEHHO OIPEACIIIN TOTHYIO
OCBEIIIEHHOCTH Ha ITOJITHE, KOTOpasi He 3aTeHsUIaCh
KpPOHAMH JIepPEBhEB. 3aTeM HM3MEpPEHHS B JIFOKCAX
MEePEBEIH B MPOIEHTHI OT MOJHOM OCBEIICHHOCTH.
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Pe3ysabmamel u o6¢cymodeHue

Panee mpoBezieHHbIE HCCIETOBAaHUS TOKa3ally,
YTO YepHOOJbIIAHNKK bBpsHckoro moneces 0e3
BMEIIATEIbCTBA YEJIOBEKAa MOTYT Pe0Opa3oBaThCs
B elpHUKH BbIcOKOTpaBHble [10, 17, 28-30]. On-
HAKO 3THU COOOIIECTBAa YPE3BBIYAWHO PEAKH B CO-
BPEMEHHOM DPACTHTEIBHOM IIOKpOBE. DTO ompee-
Jsiercst TpeMs 00CTosTeIbCTBaMU. Bo-11epBhIX, OHU
MIPAKTUYECKH TOJIHOCTBIO HCYE3NH H3-3a pYyOoK,
Menuopauuu U Topdopazpaborok. Bo-BTOpEIX,
YEepHOOJBbIIAHUKH HE MOTYT OCTUTHYTh (prHaIIb-
HOW (KITMMaKCHOI) CTaluu B CYKIIECCHOHHOM pa3-
BHUTHUH, TIOCKOJIBKY COIJIacHO npukaszy Pocnecxosa
BO3pacT MX pPyOOK B OKCIUTyaTallMOHHBIX JIEcax
Bpsackolt o0macTu ycraHoBlieH B 61 Tof, a B 3aITUT-
HBIX — B 71 roa. B-tpetbux, a1 GOpMHUPOBaHUS BhI-
COKOTPaBHBIX €JIbHUKOB HEOOXOIMMO JJIUTENBHOE
BpeMs, B TEYEHHE KOTOPOTO CMEHHMTCS HE MeHee
IBYX-Tpex TmokoneHuid Picea abies [10, 28, 29].
Oto cocraBnger npumepHo 200-300 ner. He-
OonpIION  ()parMeHT eJbHUKA BBICOKOTPABHOTO
yAaJI0Ch HalTH Ha TEPPUTOPUHN MaMATHHKA MTPUPO-
Ibl «bonoro Peoxyxay.

Hwxe mpuBoanTCsl XapaKTEpPUCTHKA CYKLECCHU-
OHHOT'O COCTOSIHUS JIBYX THUIIOB Jieca, €IbHUKA BbI-
COKOTPAaBHOTO M UYEPHOOJBIIAHWKA KPalMBHOTO,
IO TIATH KPUTEPUSAM, KOTOPhIE OBUIH MEPEUHCIICHBI
B HayaJle CTaThH.

MosnHoma 8u008020 cocmasa cuHysuu
Odepesbes

OtedecTBeHHBIE (DUTOIIEHOJIOTH TTOKA3aJH, YTO
B KIIMMaKCHOM COOOIIECTBE JOJKHBI MIPUCYTCTBO-
BaTh BCE BUJIBI JIEPEBBEB, apealibl KOTOPHIX BKJIIO-
YarT pPaloH WCCIEIOBaHUS W DKOJOTHYECKUE
MMOTPEOHOCTH KOTOPBIX COOTBETCTBYIOT paccMart-
puBaemMoMmy 3koromy [8, 9, 31].

Enbhuk evicokompasnwtii. B aToM cooOmiecTse
MIPEJICTaBJICHBl BCE BOCEMb BHJIOB JIEPEBBEB, KOTO-
pble MOTEHIMAIbHO MOTYT IPOU3PAcTaTh HA HU-
3uHHBIX Oomnotax bBpsHckoro momecws: Alnus
glutinosa, Betula pubescens, Fraxinus excelsior,
Padus avium, Picea abies, Salix pentandra, Sorbus
aucuparia u Ulmus glabra. I'eoboTanuku mokasa-
JIM, 9TO 3TH BHUJBI OOBIYHBI B 3a00J0YCHHBIX Jiecax
[32-35]. OHm criocoOHBI HOPMAIHLHO PA3BUBATHCS
Ha 0O0JIOTe W TIPOWTH TOJHBIA OHTOTEHE3 OT Mpo-
POCTKOB 110 CTapbIX I'€HEPaTHBHBIX U CEHUJIBHBIX
ocobeii [17, 28, 36].

Yepnooavwanuk Kpanueuwtii. B 1pousBo-
HBIX YEPHOOJIbIIAHUKAX, KOTOpbIe Cc(HOpPMHPOBa-
JUCh HAa MECTE BBICOKOTPaBHBIX EILHUKOB B pe-
3yJbTaTe MHOTOKPAaTHBIX PYyOOK, BHIOBOI COCTaB
CHUHY3MM JepeBbeB upe3BbIYaiiHO OeneH. Yamie
BCET0 [JPEBECHYIO CHHY3HIO (DOPMHPYET TOJBKO
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onuH BUI — Alnus glutinosa. lmoraa x HeMy TIpH-
memuBaercs Betula pubescens. B HEKOTOPBIX CO-
o0IecTBax B MOJAPOCTE BCTPEYAKOTCS CIMHUYHBIC
ocoou Picea abies, Padus avium n Sorbus aucu-
paria. Buenpenue Fraxinus excelsior n Ulmus
glabra B GONBITMHCTBO YEPHOOIBIIAHUKOB KpaifHe
po0JIeMaTHYHO. DTO CBSA3aHO C TeM, YTO Ha 3Ha-
YUTETFHOW TEPPUTOPUHU TIONIEChS] TeHEepaTHBHBIE
0CcOo0HM SICEHS U WiIbMa OTCYTCTBYIOT. DTH JCPEBb,
oOnazas MOBBIIMICHHON 30JbHOCTBIO [37], mocien-
HUE TPHU BEeKa aKTUBHO HCTPEOJSUIMCh HA IPOU3-
BOJICTBO TIOTAIlla U CTEKJIa, a WJIbM — CIIl¢ U Ha JIbI-
Ko [38]. B pesynbraTe celiuac paccTosHUE MEXKIY
IUIOJOHOCSIIIAMHU  OCOOSIMH 3TUX BHUIOB B bpsH-
CKOM TI0JIEChE CTAJI0 YPE3BbIYANHO OOJIBIINM, HHO-
raa npesbimaer 10 km [10, 28]. M3BecTtHO, UTO
CKOpPOCTh PACCeNeHHUs SICCHs] U MIbMa COCTaBISIET
Bcero 2,5-5,0 m B rox [39]. Ilpu 3THX CKOPOCTIX
WIbM U SCEHb IECATHKUIOMETPOBOE PACCTOSHUC
OCBOSIT TOJBKO 32 OIHY-/IBE THICSIYW JIEeT. DTO He-
JIOCTH)KMMBIE CPOKH JJISi BOCCTAHOBIIEHHS TIOMY-
JISIIUA, TIOCKOJIBKY aHTPOIIOTEHHAs Jierpaaaius
JICCOB UJICT 3HAYUTEIBHO OBICTpEE.

AHanM3 CHHY3UHU JCPEBLEB IMOKA3al, YTO €Jb-
HUK BBICOKOTPABHBIA MO BHUIOBOMY COCTaBy OnH-
30K K COOOIIECTBAM KJIMMAaKCHOIO THIA: B HEM
MIPENICTaBICHbl BCE BHUBI JIEPEBBEB, apean KOTO-
pBIX OXBaThIBaeT BpsHCKOE Moieche W KOTOPBIC
CIOCOOHBI POU3pacTaTh Ha eBTPOQHBIX OONOTaX.
OOenHEHHBIE YePHOOJBIIAHNKHA, HAa000pOT, HAaXO-
JIITCSI JIMIIIb HA TIEPBBIX ATanax CYKIECCHH, II0-
CKOJIBKY BHJIOBOW COCTaB WX JI€PEBBEB TOJIBKO
Hagax GopMupOBATHCS.

OHmMozeHemuyeckas cmpykmypa
yeHononyayuli Oepesbes

Jemorpadbl pacTeHnii moka3and, 4TO B KIIH-
MAaKCHBIX COO6HIGCTBaX LCHOIIOIMY AU BCEX BU-
JIOB JICPEBbEB OTIUYAIOTCS MOJHOUJICHHBIM COCTa-
BOM, B KOTOPOM IIPE/ICTaBJICHbI BCE MJIM ITOYTH BCE
OHTOTCHETHYECKHE COCTOSHUSA — OT MMPOPOCTKOB 10
CTapblX TEHEPATUBHBIX WM CEHIJIBHBIX PACTCHUH.
OHTOTEHETHYECKUN CTIEKTpP IIEHOMOIYJISAINI mepe-
BbEB B KIIMMAKCHBIX JecaX OTHOCHUTCS K JIEBOCTO-
porHemy Tumy [9, 40]. AGCOMIOTHBIE MaKCUMyM
MNPpUXOJUTCA Ha MPOPOCTKU U IOBCHUJIBHBLIC pacTe-
Hus. [lo mepe B3pocneHUs IepeBbEB, YBEITUUICHUS
WX pa3MepoB W IUIOMIANM MHUTAHHUS TIOCIE0Ba-
TEJPHO YMEHBIIACTCS YHUCICHHOCTh ocobeit. [loi-
HOWIEHHBI MU JIEBOCTOPOHHHUM CIIEKTp — CBHJE-
TCJIIbCTBO JAHMHAMHYCCKHU yCTOfI‘IHBOI‘O COCTOsSIHUA
LIEHOTIOMYJISAINA JepeBbEB, IMPH KOTOPOM OCY-
IIECTBIISICTCS HEMPEPHIBHBII 000POT MOKOJICHHIA.
K 310l OHTOTeHETHYECKOH CTPYKType LEHOMOITY-
JSAIAHA JIepEeBbEB BO3BPAIIAIOTCS ITOCIE OTKIIOHE-
HI/Iﬁ, BBI3BAHHBIX BJIHWAHUEM BHCHIHUX BO3I[€I>'I-
cTBUi [3, 41, 42].
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Enbhuk evicokompaenwtii. B aTom coolmiecTse
BUJIBI IEPEBBEB 110 OCOOCHHOCTSIM IICHOTIOYJISLIHU-
OHHOHM CTPYKTYpPhI MOXHO Ppa3JIeIuTh Ha YEThIPE
rpymmbl. [lepByro Tpymmy NOpeacTaBisioT Alnus
glutinosa v Picea abies. OHN 3aHUMAIOT yCTOWYH-
BO€ TIOJIOKEHHE B U3ydaeMoM coolriectse. Mx 1e-
HOTIOMYJISIIIUN  XapaKTepU3YIOTCS BBICOKOH dmHC-
JIEHHOCTBEI0 0C00€ii, a TakKe MOJHOYIEHHOH u
JIEBOCTOPOHHEH OHTOTCHETHUYECKON CTPYKTypOu
(puc. 2, I). bnarogaps sToMy B MOMYJISIUSIX ONbXU
U €IIi OCYIIECTBISIETCS HEMPEPBIBHBIA 000pOT TO-
KoJIeHuil. B paccmaTpuBaeMoM I1I€HO3€ YHCIICH-
HOCTP €JIM TOYTH B JBa pa3a 0OJbIlE, YeM OJIbXH.
[locnennee, BuAMMO, ompenensercss OONbIIeH Te-
HEBBIHOCIIMBOCTBIO €II0BOTO mojpocTa [37, 43].

Bropas rpynma copmupoBaHa 0HUM BHIOM —
Betula pubescens. CTpykTypa IEeHOIOMY AN Oe-
pe3bl — perpeccCBHO-MHBA3HOHHOTO THMA: B 0OJb-
[IOM YHCJIe MPUCYTCTBYIOT CTapble T€HepaTUBHBIC
JIepEBBsI, HEMHOTO TIPEICTABIICHO MOJIOJBIX M CPe-
HEBO3PAaCTHBIX T'CHEPAaTHBHBIX 0co0ell, moapocT
c(hOpMHPOBaH TOJILKO FOBEHWIBHBIMH PACTECHHUSIMHU
(puc. 2, 1I). OcBeMeHHOCTh O] TTOJIOTOM €JIOBOTO
JpeBocTos cocTaBisieT Bcero 2 % ot momiHoil. Ipu
TAaKOW HH3KOW OCBEIIEHHOCTH pa3BUTHE Oepe3bl
OCTaHABIIMBAETCS B FOBEHWJIEHOM COCTOSIHUM U OHA
yepes ron-apyroi nmorudaer [43—45]. U3-3a 3Toro B
OHTOT'CHETHYECKOM CIIEKTpe Oepe3bl OTCYTCTBYIOT
MMMaTypHbIE ¥ BUPTHHHIBHBIE ocobn. OAHAKO C
MTOSIBJICHHUEM ITOIXO/SIIET0 OKHA B BEPXHEM IOJIO-
e Jieca U C YBEJIIMYCHUEM OCBEIIEHHOCTH MOAPOCT
Oepe3bl MOXKET BBIWTH B SPYC APEBOCTOS U MPOUTH
BECh OHTOTEHE3.

K Tpertbeit rpynme otHOcsTCS Padus avium
Sorbus aucuparia. OHTOTeHETHUYECKasI CTPYKTypa
LEHOTIOMYJISAIMA YepeMyXH W PSIOWHBI — WHBa3H-
OHHOTO THIIA: B CIIEKTPE IMPEJICTABICHBI MpereHe-
paTUBHBIE W MOJIOJIBIC TEHEPATUBHBIC PACTCHUS
(puc. 2, I1I). OTHOCUTEHHO OOJIBINAs YUCICHHOCTD
UX TOMYJISAIUA MOJACPKUBACTCA TTOCTOSHHBIM I10-
MTOJTHEHHEM OCOOSIMA CEMEHHOTO M BETreTaTUBHOTO
MIPOUCXOXKACHUS. VIHBa3MOHHBIC MOMYJIAIUH Yepe-
MyX{d U PSIOUHBI HAXOIATCS B CTaiWH CTAHOBJIC-
HUS, U TI0 Mepe YIydleHus (UTOIEHOTHIECKIX
ycnoBuit (00pa3oBaHHs OKOH) CITOCOOHBI ChopMU-
poBaTh HOPMAJFHYIO TMOJHOWIEHHYI) W JIEBOCTO-
POHHIOIO CTPYKTYDY.

YetBepTyto rpymnmy o0pa3yrT Acer
platanoides, Fraxinus excelsior, Quercus robur,
Tilia cordata w Ulmus glabra. OHTOTeHETHYCCKAS
CTPYKTypa WX HEHOMOMYIANUN — (pparMeHTapHOTO
TUTIA: B CIIEKTPE MPECTABIEHBI €INHUIHBIE 0CO0n
OJIHOTO WJIM JIBYX BO3PACTHBIX COCTOSTHUM — MMMa-
TYpHOTO W/WIM BUpPrHHWIBHOTO (puc. 2, IV).
OTO CBUIETEILCTBYET 00 SMU30ANYECKOM IPIIKHU-
BaHWHW PACTCHHUU M3 CEMSH, KOTOPHIE 3aHOCAT MTH-
LBl U BeTEp U3 coceqHmnx coobrmiectB [46—48]. On-
HaKoO MOSBJIAIOIIUACS mMoapocT mayba, JHIbl U
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KJICHA W3-32 HANpPSHKEHHBIX JKOJIOTHYECKUX YCIIO-
BUIl Moru0aer B MMMaTypPHOM HWJIM BUPTUHHUIBHOM
cocTostHUSX. MoJtoansie 0coOH siceHsI U BsA3a, Ha000-
pot, obyamast OoJbIIeH TEPHUMOCTHIO K 3aTOILIC-
HUI0O U TIepeyBIaXHEHHOMY cyOctpaty [49, 501,
CIOCOOHBI JIOCTUTHYTh BEPXHETO sipyca W IMPUCTY-

Vol. 2 (3), 2017

UTHh K IUI0AOHOMEeHHt0. OO 3TOM CBHIETEIHCTBY-
IOT OTACNBHBIC TEHEPAaTHUBHBIC [EPEBbsI SICCHSI M
WJIbMa, BCTPEYCHHBIC Ha 00s10Te. MOXKHO OXHIIATh,
YTO TI0 Mepe HaKOIUIEHHS B COOOIIECTBE ILIOIOHO-
CAIMX O0COOeH B TMOMyJIALUAX SCEHS M HWIbMa
chopMHpYETCS YCTOWYHBEIN 000POT MMOKOJICHUH.

I. Picea abies

I. Alnus glutinosa

Il. Betula pubescens

100000 100000 100000
10000 10000 10000
1000 A 1000 ~ 1000
100 + 100 + 100 -+
10 ~ 10 10
1+ 1 4 1 4
jim v glg2g3 Jj im v glg2g3 jim v g1 g2 g3

Ill. Padus avium

ill. Sorbus aucuparia

IV, Fraxinus excelsior
100000

10000

100000 100000
10000 10000
1000 1000
100 4 100 -
10 - 10 1
1 - 1

§ im v glg2g3

1000

100

10I
1 +—

joim v glg2g3 i im v gl g2 g3

V. Ulmus glabra

IV, Quercus robur

IV, Tilia cordato

100000 100000 100000
10000 10000 10000
1000 1000 1000
100 100 - 100
10 10 10
1 T .I. T 1 1 T T
j oim v glg2g3 jim v glg2g3 j im v gl g2 g3

Puc. 2. OHTOreHeTU4eCKMIA COCTaB LIeHOMONY/IALMIA AePEeBbeB B €/1bHMKE BbICOKOTPAaBHOM Ha HU3MHHOM 6o/0Te.
MaMATHUK NpUpPOoAbl «<B0N0TO PbixKyxa». PUMCKME UMPPbl — TUM OHTOrEHETUYECKOr O CneKTpa: | — MO/IHOY/IeHHbIN
/1eBOCTOPOHHMI (HOpMasibHbIR), Il — perpeccMBHO-UHBA3WOHHBIN, Il — MHBA3UOHHLIN, IV — dparmMeHTapHbIN.
Mo OCK X — OHTOreHeTU4YeCKMe COCTOAHMA, N0 OCU Y — YUC/I0 OCoBel Ha 1ra B 1IorapuPpmMmuyeckom macutabe

Fig. 2. Ontogenetic structure of tree species cenopopulations in the tall herb spruce forest on the lowland swamp,
the Nature Monument “Boloto Ryzhukha”. Roman numerals - the type of ontogenetic spectrum: | - complete
left-sided (normal), Il - regressive-invasive, Il - invasive, IV - fragmentary. On the X axis there are ontogenetic

states, on the Y axis there is a number of stems per hectare, presented by the logarithmic scale

Yeprnoonvuianuk kpanuenslii. B 3THX C000-
[IeCTBaX OHTOTCHETUYECKHE CIEKTPHI IIEHOIIOIY-
mauuid - Alnus  glutinosa TIPEepBIBUCTO HETIOTHO-
yinennbie (puc. 3, /). OCHOBHYIO YaCTh HOITYJISITHH
COCTAaBIISIIOT MOJIOJBIE U CPEIHEBO3PACTHHIC T'€HE-
patuBHBIE ocoOu. B BpsHCckoM momecke onbxa He
JIO’KUBAET JI0 CTApPOTr0 TEHEPATUBHOIO M CEHIILHO-
IO COCTOSHHIA, MOCKOJBbKY BO3pacT pyOKH 3TOTO
nepeBa ycraHoieH B 60—70 ner. Mononoe noko-

JIEeHWE OJbXM, NPEJCTaBIEHHOE IPOPOCTKAMU U
IOBEHWJIBHBIMH OCOOSIMH, SMHU30JUYECKH IPHKHU-
BaeTCsd Ha HEMHOT'OYMCJIEHHOM BajexHuke. OxHa-
KO TMOAPOCT, KaK MPaBUIIO, HE pa3BUBAETCA 0 UM-
MaTypHoro coctossHus. OcCHOBHas IpHYMHA
ru0enu — HHU3Kas OCBEIIEHHOCTH O] II0JIOTOM
B3pocibIx ocobeit (3—5 % ot monnoit). IIpu Takoit
OCBEIICHHOCTH CIa0OTCHEBBIHOCIHNBASA OJbXa OT-
MHpaeT Ha TPETUK-4eTBEPThIN roj. B pe3ynbrare B
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OOJIBIIIMHCTBE [IEHOMOMYJISIIIMKA OJbXU OTCYTCTBY-
FOT UMMAaTYPHBIC U BUPTUHUIIBHBIC OCOOH.
CaeronrobuBas Betula pubescens BHenpsieTcs B
COMKHYThIC YEPHOOJBIIAHUKHA TOJNBKO  Uepe3
CIUIOIIIHBIC BHIPYOKH, MPUKUBASACH HA THIX U Ape-
BECHBIX KOYKaX, KOTOPBIC OCTAIUCh IOCIE CpyO-
neHHbIX nepeBbeB. K 60—70 romaM 1eHOMOmyJisi-
muu Oepe3bl  CTAHOBATCS  PErpEeCCUBHBIMM,
MTOCKOJIbKY COCTOSIT MCKIJIFOUUTEIBLHO W3 CTaphIX
TCHEPATHBHBIX 0CO0EH, a MOJIOJIbIC PACTCHUS H3-3a
HH3KOH OCBEIIEHHOCTH OTCYTCTBYIOT (puc. 3, II).
CTpyKTypa IICHONOMYJISAINN TeHEBBIHOCIUBBIX BHU-
noB nepeBbeB (Fraxinus excelsior, Padus avium,
Picea abies, Sorbus aucuparia w Ulmus glabra) B
OJIBIIIAHUKAX 3aBHUCHUT OT JAJIbHOCTH PAaCIOJIONKe-

Vol. 2 (3), 2017

HUSl HCTOYHUKOB UX ceMsAH. Ecim reHepaTHBHBIC
JepeBbsS HAXOJATCS PSIOM C YEPHOOJIBIIAHUKOM,
TO B COOOILIECTBO IMMOCTYMAET OONBLIOE YHCIIO Ce-
MSH, U 371eCh (JOPMUPYIOTCS IEHOIOIY NN HHBA-
3MOHHOTO THIIA CO 3HAYWTEIBHBIM YHCIIOM Oco0eit
(puc. 3, Il). B ciy4yae pacmonoxeHusl II0J0HOCS-
mwmx nepeBbeB Ha ynanenuu 500-1000 m oOpasy-
IOTCSI LIEHONOIYJISIIMU NIPEUMYIECTBEHHO (par-
MEHTapHOTO  THMA, KOTOpBbIE  MPEICTAaBICHBI
€IMHUYHBIMH OCOOSIMH OZHOTO WJIM JBYX OHTOTeE-
HeTH4YeCKUX cocTossHni (puc. 3, IV). Korma uctou-
HUK CEMSH OKa3bIBaeTCid Ha PACCTOSHUM CBBIIIE
OJTHOTO KHUJIOMETpa, TO B UYEPHOOJbIIAHUKAX MOJ-
POCT TEHEBBIHOCIUBBIX BHJOB I€PEBBLEB, KaK Ipa-
BWJIO, OTCYTCTBYET.

I. Ainus glutinosa

f1. Betula pubescens

HI. Fraxinus excelsior

10000 10000 10000
1000 1000 1000
100 100 100
10 -+ 10 10 A
1 - 1 T —T—T 1 4
j im v gl g2 g3 j v gl g2 g3 J im v gl g2 g3

. Ulmus glabra

I, Picea abies

Iff. Padus avium

10000 10000 10000
1000 - 1000 - 1000
100 ~ 100 ~ 100 +
10 + 10 - 10 ~
1 A 1 4 1 -+
j im v gl g?g3 j im v gl g2 g3 j im v gl g2 g3

IV. Fraxinus excelsior

I\ Ulnus glabra

IV, Sorbus aucuparia

10000 10000 10000
1000 1000 1000
100 100 100
10 I 10 10
1 T 1 T — 1 T .l. —T
i im v gl g2 g3 j im v gl g2 g3 Jj im v gl g2 g3

Puc. 3. OHTOreHeTU4eCKUIA COCTaB LieHOMNONYIALUIA depeBbeB B YePHOO/IbLLAHMKE KPanMBHOM Ha HUSUHHOM
60/10Te. 3anoBegHUK «BpAHCKUI 1eC». PUMCKME LM PbI — TUT OHTOrEHETUHECKOrO CrieKTpa:
| — NpepbIBUCTO HEMO/IHOYNEHHDIW, || — perpeccuBHbIi, Il — MHBa3WOHHLIN, IV — pparmeHTapHbIi.
Mo OCK X — OHTOreHeTUYEeCKNe COCTOAHUSA, MO OCU Y — YUC/10 0cobelt Ha 1 ra B orapudmmuydeckom macutabe

Fig. 3. Ontogenetic structure of tree species cenopopulations in the nettle grey alder forest on lowland swamps,
Bryansky Les State Nature Reserve. Roman numerals —type of ontogenetic spectrum:
| — discontinuous incomplete, Il - regressive-invasive, Il - invasive, IV — fragmentary. On the X axis there are
ontogenetic stages, on the Y axis there is a number of stems per hectare, presented by the logarithmic scale

0. 1. EscmuzHees, M. B. lopHoga
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IleHonmony AMOHHBIN aHaTU3 BBISIBUI Pa3HYIO
CTEINEHb CYKLECCHOHHOW NPOABHHYTOCTH PaccMart-
puBaeMbIX cooOmmecTB. ENBHUK BBICOKOTPAaBHBIN
B CYKIICCCHOHHOM Da3BUTHU HAXOIUTCS OJHXKe
K KIMMakCHOMY cOCTOsiHMIO. OO0 3TOM CBUIETENb-
CTBYET MOJIHOWIEHHAs! U JIEBOCTOPOHHSISI CTPYKTypa
uenononynsiuuit Alnus glutinosa n Picea abies —
OCHOBHBIX 3IU(HUKATOPOB B JiecaX Ha HU3UHHBIX
6onortax. YepHOONIBIIAHUKY KpanuBHbBIE, HA00OPOT,
HaXOJATCS Ha MEPBBIX JTAllaX BOCCTAHOBIECHUS, I0-
CKOJIBKY B IOIYJISIIUAX BCEX BHIOB JEPEBBEB OT-
CYTCTBYET YCTOMYIMBBIA 00OPOT IMTOKOJICHHM.

MapyeansapHas cmpykmypa coobwecmed

ITo mpencraBieHNsIM OTEYECTBEHHBIX OMOIIEHO-
JIOTOB KJIMMAaKCHOE JIECHOE COOOIIECTBO — 3TO CYK-
[IECCHOHHAsI MO3aWKa pPa3HOBO3PACTHBIX AaCHH-
XPOHHO Pa3BHBAIOIINXCS OKOH, TJE KaXXJ0€ OKHO
COOTBETCTBYET OHMOTCOIICHOTHYECKON mMapiesuie B
nonumanuu B. H. [sutuca [26]. [Tapremns (oxHA)
BO3HUKAIOT HAa MECTEC BBIBAJIOB OJHOTO WM HE-
CKOJILKHX JiepeBbeB. [locTossHHOE o0Opa3oBaHue
OKOH — HE0OXO0JMMOE YCIIOBUE JIS MOAJEPIKAHUS
HEMpPEepPBIBHOTO BO30OHOBICHHS B MOMYJISAIHIX J€-
pesbeB [4, 8, 13, 31, 51].

Vol. 2 (3), 2017

Envnuk evicokompaenwiii. B TOpU30HTAIBEHON
CTPYKTYpE BBICOKOTPABHOTO €JbHUKA BBIICISETCS
JIBa BapHaHTa TapIieur: 1) mapremisl OKoH; 2) map-
LIEJUTBI COMKHYTOTO ApeBoctos (puc. 4). OHu oTiu-
YarOTCS 9KOJIOTHYSCKUM PEKUMOM, OHTOICHETHYC-
CKoW (BO3PAaCTHOW) CTPYKTYpOW MOITYJISIIMOHHBIX
JIOKYCOB JICPEBLEB U BUIOBBIM COCTABOM PaCcTCHUM.

llapyennvl okon. ITU MapUEIIbI MPEACTABISIOT
co00if HayaIlbHBIE JTaIbl 3apacTaHus OKOH, KOTO-
peie 00pa3yroTcs Ha MeCTe€ BBIBAJOB JEPEBHEB.
Onu HeaBHO CHOPMHUPOBAIHCH, 31IECh OTCYTCTBYET
npeBoctoit (puc. 4,a,0). Ilnomams omHOTO OKHA —
ot 30 10 300 Mm%, B cpexrem 310 140 M°. B cymme
MapIeuibl OKOH 3aHUMAOT 26 % TeppuUTOpUU CO-
obmecrBa (puc. 5,a). CpenHsisi OCBEUICHHOCTh B
OKHaX Ha YypOBHE TPABSHOTO IIOKPOBA OTHOCH-
TenbHO Oombinast — 41 % ot monHoi (Tabm. 1).
Orto cBa3aHO ¢ HU3KOU comkHyTOCTRIO (0,1-0,6)
MIOJIPOCTa JIEPEBBEB, KOTOPHI COCTOUT M3 CBETO-
moOuBEIX (Betula pubescens, Salix pentandra) n
TEHEBBIHOCIUBEIX (Picea abies, Alnus glutinosa,
Fraxinus excelsior, Ulmus glabra, Padus avium,
Sorbus aucuparia) BunoB. llepeuncieHnrie nepe-
Bbsl (DOPMHUPYIOT MOJIOJIBIC TIOMYJISIIUOHHBIC JIOKY-
CBI, KOTOPBIE COCTOAT B OCHOBHOM M3 HMMAaTyPHBIX
Y BUPTUHWILHBIX 0COOEH.

Tabunua 1
OcBeLeHHOCTb (% OT NO/IHOI) B €/IbHUKE BbICOKOTPABHOM
M B O/IbLUAHMKE KPanuBHOM Ha YpOBHe TPaBAHOrro NOKpPOBa
Table 1
Luminance (% of total luminance in the open space) in the tall herb spruce forest
and in the nettle black alder forest at the level of the ground vegetation
EnbHUK BBICOKOTPaBHBII
OnbITaHuK
IToka3arenu OCBELIEHHOCTH ITapuesnist N
ITapueinnsl OKOH KpaIluBHBbII
COMKHYTOT'O JPEBOCTOSI
Cpennsisi OCBEIIEHHOCTh B T€UeHUE AHs, M+tm,, 41,3+5,77 2,1+0,28 4,.240,31
Jlnana3oH OCBENICHHOCTH B TCUCHUE JTHS 13,2-60,2 0,9-2,9 2,7-5,2
Cpennsist ocBeieHHocTh ¢ 10:00 1o 11:00' 30,6 0,9 2,7
Cpennsist ocBemeHHOCTh ¢ 11:00 10 12:00 46,2 2.4 39
Cpennsist ocBereHHocTh ¢ 12:00 mo 13:00 43,6 2.5 52
Cpennsist ocBemieHHOCTH ¢ 13:00 10 14:00 437 2,5 5,0
Cpennsist ocBemeHHOCTh ¢ 14:00 10 15:00 60,2 2,9 43
Cpennsist ocBewieHHocTh ¢ 15:00 1o 16:00 51,5 2,4 4,1
Cpennsist ocBemeHHoCTh ¢ 16:00 10 17:00 13,2 1,3 4.4
IIpumeuanue M- cpernee apupMeTHIECKOE 3HAUCHNE, /1), — CTAHAPTHAS OIIMOKA CPEIHEro. ' — BO BCEX

COO6HI€CTB3X B Ka’KIOM MHTCEPBaAJIC BpEMCHU BLIIIOJIHEHO 1O BOCEMb H3Mep€HHﬁ OCBCIICHHOCTH.

B okxmax Onaromapsi BBICOKOWH OCBEIIEHHOCTH
MPOCKTUBHOE TOKPHITHE fApyca TpaB JOCTUTAET
100 %, a moka3zaTeaud BUJOBOM HACHIIEHHOCTH U
BHUJIOBOTO 0OOTaTCTBa XapaKTepU3YIOTCS HanOOJIb-
muMH 3HadeHusIMH. Tak, Ha 100 M’ HACUMTHIBAET-
csl B cpeHeM 63 BuAa COCYIUCTBIX PACTCHUM, a HA

11 nmomazakax BctpedeHo 116 BumoB (Tabm. 2).
JUis 3THX Tapueit XapakTepHO CYIIECTBEHHOE
y4acTHE€ BHIIOB TPaBSHO-OOJNOTHOM, BIAXKHO-
JyTOBOM W YEpPHOOIBXOBOH rpymm (Tadm. 3).
OTO IPOSBIAETCSA B OONBIIMX 3HAYCHUSIX BCTpEUa-
€MOCTH BHJIOB, a Takke HX MOKpbITHI. OKHa Ha

0. 1. EscmuzHees, M. B. lopHoga
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MEPBBIX JTanax 3apacTaHusl — OJaromnpHsTHBIC Me-
CcTa JUIs Ppa3BUTHS  BBICOKOTpaBbs: Angelica
sylvestris, Anthriscus sylvestris (L.) Hoffm., Ath-
yrium filix-femina, Carex acuta, Cirsium oleraceum,
Eupatorium cannabinum L., Filipendula ulmaria,

Vol. 2 (3), 2017

Ligularia sibirica (L.) Cass., Lysimachia vulgaris,
Lythrum salicaria L., Melandrium dioicum (L.)
Coss. & Germ., Phragmites australis, Polygonum
bistorta L., Polemonium caeruleum L., Urtica dioi-
ca, Valeriana officinalis L. u np. (cMm. puc. 4,a).
‘K . : A

Puc. 4. ENbHUK BbICOKOTPaBHBI: d — NapLie//1a OKHa C LBETYLLMM BbICOKOTpaBbeMm Cirsium oleraceum
u Filipendula ulmaria; 6 — OKHO B ApyCe ApPeBOCTOA; 8 — NapLie/1/1a COMKHYTOrO APeBOCTOA

Fig. 4. Tall herb spruce forest: a - the treefall gap parcel with the flowering tall herbs Cirsium oleraceum
and Filipendula ulmaria; 6 - the treefall gap in the tree canopy; s — the parcel of closed canopy

0. 1. EscmuzHees, M. B. lopHoga

Page 10 from 23



— 6epe3sHsAK HeMOpanbHOro COCTaBa

4

irch forest

nemoral b

4_

)

Page 11 from 23

o

™~
s
o
~
=
m
~ - -
~ M -~ - -
. — L= = (=]
o oo @ =3
= — — .ln"_—.
[ |
s
e,
e
2505250
SR
e,
"5
o
o WasaTesaselataTeesae
bk o
s ey
stetatatetet ettty tatet,
Bt
~ M
S
=
£ i |
<5,
< e
4 St
el o
)
<S50 <05
i Ty,
el eteietels
B W R
P Retatately
o o
>
Q
(o]
-
o}
= &)
M w
x = o
ow TEia
K b
@ % e
0 R
b
) LS
sEetetatetetatitytyty
Zz W0 esatatetetely
LI,
<O R
w2 e
w R
n R SR
2w RN RI I,
e} s =
o =
apetetstetetetetatatatoty
= =

Puc. 5. MapLen/ibl OKOH B €/IbHW1KE BbICOKOTPABHOM (d) U B 4ePHOO/IbLLIAHKKE KpanuBHOM (6)

6

3 — O/IblUAHUK KpanuBHbIU

)

1—napue//ibl OKOH; 2 — €/IbHUK BbICOKOTPABHbIU

Fig. 5. Treefall gap parcels in the tall herb spruce forest (a) and in the nettle black alder forest (6)

1—treefall gap parcels

3 - nettle black alder forest

4

2 —tall herb spruce forest

)
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Hapyennvl_comknymoeo opesocmos. ITH map-
LIEJUTHI TIPEJICTABICHBl OKHAMH, KOTOPhIE HAXOMAST-
Cs Ha KOHEYHBIX dTalax 3apacTaHusl IPEBOCTOEM
(puc. 4,6). B Hux cdopMupoBaHBI COMKHYTHIE
TPYNITUPOBKH B3POCIHBIX JEPEBHEB, KOTOPBIE CO-
CTOSAIT U3 CPETHEBO3PACTHBIX M CTapbIX T€HEPaTUB-
HBIX ocobelt Picea abies, Alnus glutinosa, Betula
pubescens. WHOrma B OpeBOCTOE BCTPEYAIOTCS
Fraxinus excelsior u Ulmus glabra. B atux map-
[eiaXx TPaHWIy MEeXAy SIpycamH IpeBOCTOS W
MOJPOCTa TPYIHO MPOBECTU, MOCKOJBKY TOIYJIsi-
LUK €A U OJIbXU aOCOJIOTHO Pa3HOBO3PACTHBI U
3aMONHAIOT BCE IPOCTPAHCTBO IO BEPTHKAIH.

Vol. 2 (3), 2017

YcnoBHas COMKHYTOCTH sipyca moapocrta 0,5-0,8.
OH BKIIOYaET MOJIOAOE MOKOJICGHUE JePCBhEB
BEPXHETO spyca, a TakKe moapocT Padus avium u
Sorbus aucuparia. B 3THX mapuemiax OTMEUYCHBI
HEOOJIOTHBIE BHUIBI JepeBbeB — Quercus robur,
Acer platanoides wn Tilia cordata. OHn TprXUBa-
FOTCSI UCKJTFOUUTEIBHO Ha JPEBECHBIX KOYKAX W HE
JIOKUBAIOT JIO TeHepaTUBHOTO coctosHus. Cpen-
HSiSL OCBEIIEHHOCTH IIOJI TOJOrOM JIPEBOCTOSI H
MOJIPOCTa HA YPOBHE TPABIHOTO MOKPOBA — BCETO
2 % ot nonHoi (cM. Tabxa. 1). [Inomanp mapuent
COMKHYTOro zapeBoctossi — oT 200 mo 500 M’
B cymme onn 3aanMarot 74 % TeppuTOpHH.

Tabauua 2

XapaKTepucTUKa pa3Ho0bpasns BUAOB COCYAUCTbIX PACTEHMI B €/1bHWUKE BbICOKOTPAaBHOM
M B YHePHOO/IbLLAHMKE KParnMBHOM

Table 2

Parameters of vascular species diversity in the tall herb spruce forest and in the nettle black alder forest

EnbHUK BBICOKOTPABHBII
OJIbIIaHUK
IToxa3zaTenu pazHooOpas3ust [Mapuens N
[Tapriennsr okoH KpaITiBHBIN
COMKHYTOT'O JIPEBOCTOS
CpenHee 4ucio BUAOB Ha IUIOMIANKe, M3m,, 63+0,8 60+1,0 24+1,7
Jlnama3oH 4Kciia BUJIOB Ha IJIOMIAJIKE 59-68 55-67 16-33
Yucno BuaoB Ha 11 mromagkax 116 103 79

I[Ipumeuanu e Ynucno onucanuii kaxxnoro cooduiectsa — 11. Pasmep miomanox, Ha KOTOPBIX AeJIal OIHU-
caumst — 100 M. M — cpennee apudMeTHIECKOE 3HAUCHHE, 711y — CTAHAAPTHAs OLIMOKA CPETHETO.

B mapuemiax, NpeacTaBICHHBIX COMKHYTBHIM
JPEBOCTOEM, HM3-32 HU3KOH OCBEIICHHOCTH MPOCK-
TUBHOE IOKPBITHE SIPyca TPaB OTHOCUTEIILHO HE-
6oxpmoe (50-80 %), a mokazaTenud BHIOBOM
HACBHIIIIEHHOCTH U BUJOBOTO OOraTcTBa XapaKTepu-
3YIOTCSI HECKOJIbKO MEHBIIUME 3HAYCHUSMU, YEM B
okHax. Ha 100 ™’ HacuuTwhiBaeTcsi B cpeaHeM
60 BHIOB COCYAMCTHIX pacTeHui, a Ha 11 mioman-
kax BcTpeueHo 103 Buma (cM. Tadi. 2). HekoTopoe
COKpAIl[EHHE BHUJOBOTO Pa3HOOOpa3usi CBS3aHO C
MEHBIIIMM YYaCTHEM CBETOJIOOMBBIX BHIOB U3
YEPHOOJIBXOBOM, TPaBSIHO-OOJIOTHOW W BIIAKHO-
myroBod rpynm (cM. Tabn. 3). BeicokoTpaBhe B
ATUX TapleilaX YrHETeHO W paspekeHo. OpHako
[0 CPAaBHEHHUIO C OKHAMH B 3THUX MapIie/UIaX BBIIIC
y4YacTHe TEHEBBIHOCIHMBBIX BHJOB HEMOPAIbHOHN U
OopeanpHOl Trpymm. M3 HeMOpalbHBIX BHIOB OT-
MedeHbl Aegopodium podagraria L., Convallaria
majalis L., Festuca gigantea (L.) Vill.,, Galium
odoratum (L.) Scop., Mercurialis perennis L., Mil-
ium effusum L., Paris quadrifolia L., Polygonatum
multiflorum (L.) All., Pulmonaria obscura Du-
mort., Viola mirabilis L. u np. Cpeau 6opeanbHBIX
BUIOB Berpedarotcst Chimaphila umbellata (L.) W.
Barton, Circaea alpina L., Maianthemum bifolium
(L.) F. W. Schmidt, Orthilia secunda (L.) House,
Pyrola rotundifolia L., Trientalis europaea L.,
Vaccinium myrtillus L. n ap.

Co BpeMeHEM JpeBOCTOW B COMKHYTBHIX Hap-
LeJiax cTapeeT W BhIBanuMBaeTca. Ha ero mecte
cHOBa (hOPMHPYIOTCSI OKHA, B KOTOPBIX NPHKUBA-
eTCs U pa3BUBACTCS CleLyIollee MOKOJICHUE Jepe-
BbeB. brnaronapsi yepenoBaHHIO BO BpPEMEHH H
MIPOCTPAHCTBE MapLEl B BUAE OKOH M NapLesI B
BUJIE COMKHYTOI'O JIPEBOCTOSI B COOOIIECTBE MOJ-
Jep KUBAIOTCSI MOMYJISILMN CBETOMIOOMBBIX U TCHE-
BBIHOCJIMBBIX BUJIOB PACTEHHH.

Yepnoonvuianuk Kpanugnutil. B IpoN3BOAHBIX
60 u 70-1eTHUX OJNBIIAHUKAX, KOTOPBIC CHOPMHUPO-
BAINCh HA MECTE BBHIPYOJICHHBIX BBICOKOTPABHBIX
SIIFHUKOB, TapLEIUIpHAs CTPYKTYPa, Kak TPaBHIIo,
cnabo BeIpaxkeHa (puc. 5,0). PyOku m3menmm mpo-
CTPaHCTBEHHYIO CTPYKTypy coobmiecta. Jlomu-
HaHT sipyca apeBocrtos, Alnus glutinosa, obpa3yer
CIUIOIIIHOM M BBIPOBHEHHBIH MOJIOT ¢ COMKHYTOCTBIO
kpoH 0,8-0,9. OkHa B BepXHEM MOJIOr€ B OCHOBHOM
OTCYTCTBYIOT. DTO CBSI3aHO C T€M, YTO B IIEHOMOIY-
JSIIUSX OJBbXH elle He CPOPMHUPOBAIUCH CTapble
reHEepaTUBHbBIE U CCHWIbHBIE AEPEBbsI, KOTOPHIC Ia-
JaloT B 00pa3yloT MpOTaIiHb (OKHA) B sIpyce Ipe-
BocTOsl. B pesynprare B uepHOONIBIIAHUKAX, 00pa-
30BaHHBIX MOJIOABIMH W  CPEIHEBO3PACTHBIMU
TEHEPATUBHBIMU JI€PEBBSIMU, CPEIHSSI OCBEILCH-
HOCTb Ha YPOBHE TPaBSHOTO MOKPOBa COCTABIACT
Bcero 4 % ot nomHo# (cM. Tabi. 1). Huskoe cero-
BO€ JOBOJICTBHE HE MO3BOJIAET MOJAPOCTY ONBXU H
IPYTUX BUIOB BBIUTH B APYC APEBOCTOA.

0. 1. EscmuzHees, M. B. lopHoga
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Tabavya 3

Yucao BraoB (M 4041 B %) SKO/I0r0-LLEHOTUHECKMX Py PacTeHWM B €/1bHUKE BbICOKOTPaBHOM
U B YePHOO/IbLLAHWKE KPANMBHOM

Table 3

Ecological-coenotic structure of the tall herb spruce forest and the nettle black alder forest
(number [%] of vascular plant species on the 11 sample plots)

EnbHMK BBICOKOTPaBHBII
OnbImaHuK
OKOJIOr0-1IIEHOTHYECKUE IPYIIIHI [Mapriemibl COMKHYTOTO N
ITapueinnsl OkOH KpaIluBHBII
JIPEBOCTOS
BopeanbHas JiecHas 12 (10,3) 14 (13,6) 7(8,9)
Boposas 2(1,7) 3(2,9) -
HemopanpHast necHas 26 (22,4) 27 (26,2) 4 (5,1
UYepHoonbX0Bast J€CHAs 19 (16,4) 17 (16,5) 19 (24,0)
YepHOOIBXO0BasI OMyIICYHAS 7(6,1) 5(4,9) 3(3,8)
TpaBsiHO-0070THAs 24 (20,7) 18 (17,5) 35(44,3)
BrnaxxHo-nyroBas 23 (19,8) 16 (15,5) 8 (10,1)
[TpubpexHO-BOgHAS - - 33,8
Cyxoinyrosas 3(2,6) 2(1,9) -
AJIBeHTHUBHAs - 1(1,0) -

[Tpumeuanu e Ynucno onucanuii kaxgoro cooduecrsa — 11. Pasmep miiomanok, Ha KOTOPBIX A€Nald OIH-

canms — 100 M2,

HccnenoBanne mapueuiipHON CTPYKTYPBI CO-
OOILIECTB TIOKA3aJI0, YTO B EIBHHKE BBHICOKOTPaB-
HOM c(hOpMHpPOBaHa BHYTPUIEHOTHYECKAsl CHCTe-
Ma AaCHHXPOHHO Pa3BUBAIOIIUXCS OKOH, KOTOpBIC
00pa3yloTcs Ha MECTE BBIBAJIOB CTAPBIX JEPEBBEB.
Ora cucrema o0ecrevYnBaeT YCTOWYMBOE BO300-
HOBJICHHE €]TU M OJIbXH, a TaKKe TOAJICPKUBACT B
TPaBSIHOM ITIOKPOBE CBETOIIOOMBBIC W TEHEBBIHOC-
JUBBIC BUABL. B IpoW3BOAHBIX YepHOOJBIIAHUKAX
K 60—70 ronaM Bce elie OTCYTCTBYET BHYTPULICHO-
THUYECKasl TEeTEPOreHHOCTh, KOTOpas HeoO0Xxoxmma
Uil obecrieueHus] yCTOMYMBOrO 000poTa MOKOJIe-
HUH B IOMYJISIHSAX JEPEBBEB.

PasHoobpa3sue mukpocalimos
8 N0YBEHHOM NOKpose

UccnenoBanus cnaboHapyIICHHBIX JIECOB TIOKa-
3aJii, YTO COOOIIecTBa, KOTOPhIE IUTEIHHOE Bpe-
Ms pa3BUBAINCH 0€3 BMeENIaTeJIhCTBA YEIOBEKA,
OTIIMYAIOTCS Pa3BUTOM CHCTEMOM MUKPOCAHTOB B
No4YBeHHOM TOKpoBe [13, 52-55]. MuxkpocaldTel —
3TO 3JIEMEHTHl BHYTpPUIAPLEISPHON HEOAHOPOA-
HOCTH TIOYBEHHOT'O MOKpoBa. B necax Ha Bomopas-
JieNiax MHUKpPOCAWTHI CO3JA0T POIOIIKE KUBOTHBIE
(xabaHbI, KPOTHI, MEITKHE MBIIIIEBUIHBIC TPHI3YHE),
a TaKXke BBIBaJbl JepeBbeB. Ha MecTe BBIBaJOB
(hopMupyeTCsl BaIEKHUK Pa3HOW CTETEHU pasiio-
JKCHUSI, BBIBAIBHBIC IMBI U Oyrpbl. Pazmepsl Muk-
pOCalTOB CPaBHUTEIHHO HEOOIBIINE, OT HECKOIb-
KHX KBaJPaTHBIX JIEIUMETPOB [0 HECKOJIbKHUX
KBaJIpaTHBIX METPOB. Bpems X CyIiecTBOBaHUS
OTHOCHUTEIFHO KOPOTKOE, OT OJHOTO JI0 HECKOIb-
KHUX JECSATKOB JeT [56]. Ha pa3HbIX THHax MUKpO-
caiiToB (HOPMHUPYIOTCS YHHKaJbHBIE MHUKPOTPYI-

MUPOBKU PACTEHHUH U >KUBOTHBIX (MHUKPOIIEHO3BI),
Ormaromapss KOTOPBIM MOJAEPKUBAETCS BBICOKOE
BHJIOBOE pa3zHO0Opasue coobmecTs [57, 58].
Ensnux evicokompaenwtil. B 3Tom coobmectse
pa3BUTa CHCTEMa MHUKPOCAWTOB OMOTEHHOTO IpO-
ucxoxaeHus: [59-61]. MukpocailTel mpencrapie-
HBI BAJICKHUKOM Ha Pa3HBIX CTaIUAX Pa3IoKeHHs,
Pa3HOBO3PACTHBIMH OCOKOBBIMH KOYKaMH, BBI-
BANGHBIMHU 3amlaJiHaMH (sIMaMH) W Oyrpamu,
HAcCTWIOM (KapKacoM) U3 MOBEPXHOCTHBIX KOpHEH
JePEBbEB, YEPHOOIBXOBBIMH KOYKAMH U IIPHUCT-
BOJIBHBIMH MOBBILIEHUAMH (puc. 6, 7). buorennsie
MHUKPOCANTBl TMEPEKPHIBAIOT TMEepEeyBIAKHEHHYIO
Top(hsAHYI0 TOYBY Ha 3HAUMTEIHHON IUTOMAAN —
80 % u Oonee (Tabm. 4). OTH MUKPOCAWUTHI B CpaB-
HEHHHU C TEePeyBIaXHEHHBIMU TOP(QSHBIMHU I1OYBa-
MH  OTJIMYAIOTCS  MEHbIIEH  HM30BITOYHOCTHIO
YBIIQKHEHHS, Ty4IlIei a3pupoBaHHOCTBIO CyOCTpa-
Ta, a TaKKe PeXke IMOABEPraioTcsa 3aTOIJICHHIO BO
BpeMsi moJyioBonbs [61]. B pesynbrate dopmupy-
IOTCSI KOHTPACTHBIC 10 SKOJIOTHYECKUM YCIOBHUIM
MHKpoMecTooOuTaHus. ITo oOecrnednBaeT COB-
MECTHOE CYLIECTBOBAHHE B COOOIIECTBE PACTCHUH
pPa3HBIX 3KOJIOro-lieHoTHuYecKux rpymm. [lepe-
yBIaKHEHHbIE TOPQSHBIEC MOYBbI, BHIBAJIHHBIE 3a-
MIa/IMHBI, OCOKOBBbIE KOYKH U BaJIS)KHUK MOIEPKHU-
BalOT B COOOIIECTBE YEPHOONIBXOBBIE, TPaBSHO-
OOJIOTHBIE M BJIAXXHO-TYTOBbIE pacTeHHsA. UepHo-
OJIbXOBBIE KOUKH, HACTUJI U3 ITOBEPXHOCTHBIX KOP-
HEH [1epeBhEB M NPUCTBOJIBHBIE MOBBIIIEHUS CO-
3Mal0T OJarompusATHBIE YCIOBHS M BHUAOB
HEMOpansHOW W OopeanbHO rpymn. Hemopanb-
HyI0  TIpYIIy  NOPeacTaBisitoT  Aegopodium
podagraria, Asarum europaeum L., Convallaria
majalis, Elymus caninus (L.) L., Festuca gigantea,

0. 1. EscmuzHees, M. B. lopHoga

Page 13 from 23



RUSSIAN JOURNAL
(‘ OF ECOSYSTEM ECOLOGY Vol.2(3), 2017

Geranium robertianum L., Mercurialis perennis, alpina, Dryopteris carthusiana (Vill.) H. P. Fuchs,
Paris quadrifolia, Pulmonaria obscura, Ulmus Maianthemum bifolium, Orthilia secunda, Picea
glabra, Viburnum opulus, Viola mirabilis n np. abies, Pyrola rotundifolia, Rubus idaeus L., R.
(puc. 7). bopeansnas rpynmna coctout u3 Circaea saxatilis L., Trientalis europaea n 1p.

@

Puc. 6. MMKpOCaiiTbl BUOreHHOr0 MPOMUCXOMKAEHUA B €/1bHUKE BbICOKOTPABHOM: d — Ba/IEXKHUK Ha NMPOMEXKYTO4YHOM
3Tane pas/oxeHnus ¢ Carex elongata, Comarum palustre, Carex elongata v ap.; 6 — cTapas Ko4ka Carex cespitosa,
Ha KoTopoit nocennancs Maianthemum bifolium v Pyrola rotundifolia v ap.; 8 — BbiBasbHbINM B6yrop 1 3anaguHa
C NMPOPOCTKaMM U t0BEHW/IbHbIMU 0c0b6AaMU Cardamine amara L., Cirsium oleraceum, Galium palustre v ap.; 2 — KOuKa
YyepHol 041bxu ¢ Dryopteris carthusiana, Rubus idaeus, Sorbus aucuparia vi gp.; 0 — NPUCTBO/IbHOE MOBbILLIEHUE,
Ha KOTOPOM MpuKUAUCL Sorbus aucuparia, Frangula alnus, Viburnum opulus, Ligularia sibirica v ap.

Fig. 6. Microsites of biogenic origin in the tall herb spruce forest: a - fallen log of middle stage of wood
decomposition with Carex elongata, Comarum palustre, Carex elongata and other species; 6 — old Carex cespitosa
tussock with Maianthemum bifolium and Pyrola rotundifolia and other species; 8 — treefall mound and pit with
seedling and juvenile individuals of Cardamine amara L., Cirsium oleraceum, Galium palustre and other species;

2 - black alder hummock with Dryopteris carthusiana, Rubus idaeus, Sorbus aucuparia and other species;

0 — elevated base of tree with Sorbus aucuparia, Frangula alnus, Viburnum opulus, Ligularia sibirica and other species

0. 1. EscmuzHees, M. B. lopHoga Page 14 from 23



‘ RUSSIAN JOURNAL
OF ECOSYSTEM ECOLOGY

Vol. 2 (3), 2017

Puc. 7. Asarum europaeum (a) u Cypripedium calceolus (6) npuskuamnce Ha Kapkace (Hactuae)
13 MOBEPXHOCTHBIX KOPHEN fepEBLEB B €/1bHUKE BbICOKOTPABHOM Ha HU3UHHOM 60/10Te

Fig. 7. Asarum europaeum (a) and Cypripedium calceolus (6) grow on substrate composed
of the surface tree roots in the tall herb spruce forest on lowland swamps

Tabavua 4

Aona (%) naowasm MUKpOCaUTOB B MOYBEHHOM MOKPOBE B Pa3HbIX TUMax /1eca Ha HU3MHHOM 6o/10Te [61]
Table 4
Area ratio (%) of different microsites in the soil cover of different forest types on lowland swamps [61]
Tun neca
Tunsl MEKpOCalTOB Enbauxk HUepHOOIIBIIaHUK
BBICOKOTPaBHBIN KpaluBHBII

[TepeyBnaxHeHHbIe TOPGSHBIC TOYBbI 13,3 74,7
BriBanbHBIC SIMBI (32118 JUHBI) 1,0 0,2
OCOKOBBIE KOUKH 0,1 0,3
Banexnuk 3,1 1,4
HacTuin u3 moBepXHOCTHBIX KOPHEH IePEBHEB 38,2 5,2
YepHOOJIBXOBBIE KOUKU 8,4 14,6
[TpucTBOIBHBIE MOBBIIICHHUS 35,2 3,5
BeiBasibHbIE OYTpBI 0,7 0,1

CdhopmupoBaHHas ccTeMa MUKPOCAHTOB — He-
00X0IMMOE YCIIOBHE AJIS MOJAEPKAaHHUS MOMyJs-
uuit peakux BuaoB [61-63]. Tak, Ha MPHUCTBOJIB-
HBIX TOBBINICHUSIX TpwxkuBatotces Cypripedium
calceolus L., Epipactis helleborine (L.) Crantz. u
Neottia nidus-avis (L.) Rich., Ha kapkace u3 mo-
BEepXHOCTHBIX KopHelt — Corallorrhiza trifida
Chatel., Cypripedium calceolus L., Dactylorhiza
fuchsii  (Druce) So0, Daphne mezereum L.,
Ligularia sibirica, Listera ovata (L.) R. Br. u
Malaxis monophyllos (L.) Sw., Ha Y4epHOOJIBXOBBIX
koukax — Daphne mezereum L. Melandrium
dioicum TpeAnoYNTaeT Pa3BUBATHCA HA OCOKOBBIX
KOYKax, BaJeKHMHAX, BBIBAJIBHBIX Oyrpax MU sMax.
I[lo mnpuymHe ONArONPUATHBIX 3KOJIOTUYESCKUX
YCIIOBHH BHMIOBOE pa3HOOOpasne Ha OHMOTEHHBIX
MHUKpOcaliTax B MMOJATOpa-ABa pas3a OoJblle, 4eM Ha
nepeyBiIaKHEHHOM TOp(sHOM CyOcTpaTte.

MukpocaliTel OHOTEHHOTO  ITPOHUCXOXKICHUS
CBsI3aHBI MeXay coboil. Tak, Banex — OCHOBa Ul
(hopMHpOBaHMs OJIBXOBBIX M OCOKOBBIX KOUEK, a

TaKk)Ke Ui HACTHJIA W3 TIOBEPXHOCTHBIX KOpHEH
IepeBbeB. B CBOIO ouepenb OCOKOBBIE KOYKH CO-
3MIAI0T YCJIOBHSI JJIsl Pa3BUTHUS YEPHOOIBXOBBIX KO-
YeK, a Ha OCHOBE TIOCIICJHUX BO3HUKAIOT KOYKH
(MHOTOCTBONIBHBIE 00pa30BaHWs) APYTUX BHIIOB
nepeBbeB. CTaperomue W BHINAAAIOUINE CTBOJIBI
JIEPEBBEB — ATO CIEAYIONIas TeHepalusl BaJICKHU-
ka. Takum oOpa3om, HOpMaIBHBEIA O0OPOT ITOKO-
JICHWH B MOIYJISIIUAX AEPEBbEB — OAHO U3 HEOOXO-
OUMBIX YCIIOBHH JUIS TOAJEPXKaHUS CHUCTEMBI
MHUKPOCAWTOB B IIOYBEHHOM TMOKPOBE W 3HAYH-
TEJNILHOTO BUJIOBOTO Pa3HOOOpas3usl eIbHUKOB BbI-
COKOTpaBHBIX.

Yepnoonvutanuk kpanuenatii. IIpy CrutomHbIX
pyOKax Ha MecTe BBICOKOTPABHBIX EIBHUKOB (hop-
MHUPYIOTCS MOHOJOMUHAHTHBIC YEPHOOJIBIIAHUKH.
B aTHX coo0IiecTBax TpU YETBEPTH IUIOMIAJIH 1T0Y-
BEHHOTO TIIOKpOBa 3aHMUMAeT IepeyBIaKHEHHAs
TopdsiHas mouysa (cM. Tabi. 4). Dkooruueckas cu-
Tyalusl Ha 3HAYUTEIHLHOM MPOCTPAHCTBE COOOIIIE-
CTBa HEOJIarONpHsTHA JJISl TOCENIEHUS] PACTCHHU.
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OTo TposBiIsLeTCSs B M30BITOYHOM IepeyBIaKHE-
HUH, B 4aCTOM 3aTOIJICHUU BO BpEM:A HOHOBO}II/II;‘I,
B 3aTPYJAHCHHOM TIOCTYIUICHHU KUCIOPOJAa K KOp-
HSIM pacTeHu# u T.I. B pesynbraTte B coobmecTBax
MOJIHOCTBIO MCYE3aI0T PEIKUE PACTECHUS, YUCIIO
OopeanbHBIX BHJIOB COKpallaeTcs B JBa pasa, a
HEMOPAJIbHBIX U JYTOBBIX — B MOJTOpPa. Y MEHBIIIA-
€TCsl BUJI0BOE pa3HooOpasue u COOCTBEHHO 0OJIOT-
HBIX PACTEHUHl — YEePHOOJHXOBBIX W TPaBSHO-
00JIOTHBIX. DTO CBSI3aHO C TEM, YTO HCYE3AOT
MUKPOCAWTBI, HEOOXOAUMEBIE TSI CEMEHHOTO BO3-
O0OHOBJICHUS ITHX BHIOB [61].

W3ydyeHne MHUKpOCAWTOB TOKA3allo, YTO B IOY-
BEHHOM IOKPOBE €BHUKA BBICOKOTPABHOTO chop-
MHpOBaHa CHCTeMa OWOTEHHBIX MHKPOCAITOB.
Ora cuctema o0OecleynBacT YCTOWYMBOE CyIIle-
CTBOBaHHE B COOOIECTBE BUJIOB Pa3HBIX 3KOJIOTO-
LHEHOTHYECKHUX TPYII OT TPaBSIHO-OOJIOTHBIX, Yep-
HOOJIbXOBBIX U BJIQYKHO-TYTOBBIX JI0 HEMOPAIBHBIX
u GopeanbHbIX. BO BTOPHYHBIX Y€PHOOBIIAHUKAX
Kk 60—70 romam Bce elle HEe pa3BHTa CUCTEMa MHUK-
pocaiitoB. 13-3a 3TOro BUJOBOM COCTAaB UX HAIOY-

Vol. 2 (3), 2017

BEHHOI'0 MTOKPOBA OIPaHUYEH B OCHOBHOM BHJaMHU
TPaBsTHO-O0JIOTHON U YEPHOOJIBXOBOU IPyTII.

MosHoma 8udo8ozo0 cocmasa
U 3K0/1020-4eHOmu4ecko20 pd3Hoobpasus
cocyoucmelx pacmeHul

['e000TaHUKN YCTAaHOBWIIM, 4YTO KIMMAaKCHBIE
COO00IIeCTBa, KOTOPBHIC B TEYCHUE HECKOJBKUX IO~
KOJICHHH JepeBbEB pPa3BHBAIUCH CaMOIPOU3BOJIb-
HO, OTJIMYArOTCS OOJBIIMM BHIOBLIM U 3KOJIOIO-
LIEHOTUYECKUM Pa3HOOOpa3reM, YeM MPOU3BOIHBIC
LIEHO3bI, KOTOPhIE OTHOCHTEIHHO HENaBHO chop-
MHUpPOBaJNCh HA MecTe PYyOOK M TpeicTaBICHBI
MIEPBBIM TTOKOJICHUEM TMO3JHECYKIICCCUOHHBIX Je-
peBbeB [13, 64-66]. 3HaunTensHOE BUAOBOE pas3-
HOOOpa3ue KIMMAaKCHBIX IIEHO30B HCCIIEIOBATENN
CBS3BIBAIOT C TEM, YTO B COOOIECTBAX pa3BUTa
napiesuispHas (OKOHHas) CTPYKTypa, a TakKxke
chopMuUpOBaHa CHCTEMa MHKPOCAHTOB B TMOYBEH-
HOM ITOKPOBE.

Puc. 8. PeaKue BUABI pacTeHW B e/1bHUKeE BbICOKOTPaBHOM: d — Melandrium dioicum; 6 — Dactylorhiza fuchsii;
8 — Malaxis monophyllos; 2 - Ligularia sibirica; 0 - Epipactis helleborine; e - Cypripedium calceolus

Fig. 8. Rare plant species in the tall herb spruce forest: a - Melandrium dioicum; 6 — Dactylorhiza fuchsii;
8 — Malaxis monophyllos; 2 - Ligularia sibirica; 0 — Epipactis helleborine; e — Cypripedium calceolus
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Envnuk evicokompasnutii. 1'eo00TaHIICCKHC
OMMHCaHUS TMOKAa3aH, YTO 3TH COOOIIEeCTBA OTIIH-
YaroTCsl 3HAYUTENBHBIM BHIOBBIM Pa3HOOOpazueM
(cM. Tabm. 2). DTO CBUIETEIBCTBYET O TOM, YTO
BBICOKOTPABHBIC CIILHUKU 0 KpailHe#H mepe B Te-
YCHHME JBYX TMOKOJICHUMU €M Pa3BUBAIKCH B CIIOH-
TAaHHOM pEXKUMe 0e3 BMEIIaTeNbCTBa YeJIOBEeKa.
3a 310 Bpems B coobiiecTBe chopMupoBaiack Cu-
CTeMa aCHHXPOHHO Pa3BUBAIOLINXCS OKOH M BOC-
CTAaHOBWJIACH CTPYKTypa MHUKpOcaiToB. B pe3yns-
TaTe CIbHUKU BBICOKOTPABHBIC 10 CPABHEHHUIO C
YEPHOOJIBIIAHUKAMH OTIUYAIOTCS 00JIee MUPOKUM
9KOJIOTO-IICHOTUYECKUM ~ COCTAaBOM  PACTEHHIA:
HapSIy C TPABSIHO-OOJIOTHBIMH M YEPHOOJIBLXOBBIMHU
BHIAaMH  OoTMedaroTcs  OopoBble  (Chimaphila
umbellata, Pinus sylvestris L., Rubus idaeus) u cy-
xoyroBele (Fragaria vesca L., Phalacroloma an-
nuum (L.) Dumort., Prunella vulgaris L.) pacteHus.
B enpHMKax 3HAYUTENBHO OOJIBINE MPEACTABICHO
BUJIOB B cocTaBe OopeajbHOW, HEMOPATbHOW U
BJIQKHO-TYroBod Tpymm (cMm. TaOim. 3). Baxusrii
MIPU3HAK XOPOIIIO COXPAaHUBIIETOCS COOOIIECTBA, B
T.4. KIIMMAKCHOTO — 3TO OOJIBIIOE YHCIO PEAKHX
BuI0B pactenuil [30]. B enbHHUKE BRICOKOTPaBHOM
oOHapyxuinu 18 peiKuxX BUAOB COCYAMCTBIX pac-
TEHWI, 4acTh M3 KOTOPHIX 3aHeceHa B KpacHyto
kaury bpsHckoit obmactu [68, 69]: Angelica
palustris (Boiss.) Hoffm., Carex disticha Huds., C.
loliacea L., Chimaphila umbellata, Corallorrhiza
trifida, Cypripedium calceolus, Dactylorhiza fuch-
sii, Daphne mezereum, Epipactis helleborine, Ju-
niperus communis L., Ligularia sibirica, Listera
ovata, Malaxis monophyllos, Melandrium dioicum,
Neottia nidus-avis, Ophioglossum vulgatum L.,
Platanthera bifolia (L.) Rich., Trisetum sibiricum
Rupr. Henapom ananus nurepaTypsl MoKa3aji, 4To
BUJIOBOE pa3HOOOpa3ne paccMaTpUBaeMOro C000-
[IeCTBA CYIIECTBEHHO BHIIIE 110 CPABHEHUIO C JPY-
UMY TUTIAMH Jieca Ha eBTPO(HBIX 0onoTax bpsH-
ckoro moJsiechs [32, 33, 67].

Yepuoonvuwianuk Kpanuenslil. 1'coboTanmue-
CKHE ONHUCAaHHS CBUJCTEIBCTBYIOT, YTO BHJIOBas
HACHIII[EHHOCTh Y€PHOOJIBIIIAHUKOB B J[Ba C MTOJIOBU-
HOU pa3a MEHbIIIE, YeM BBICOKOTPABHBIX EILHUKOB, a
BUIOBOE OOTraTCTBO — B MONTOpa pasa (cM. Tadi. 2).
OTHOCUTENFHO HH3KOE BHUIOBOE pa3HOOOpa3ue
YepHOOJIBIIAHNKOB — 3TO CIIEACTBHE CYKIIECCHOH-
HOW MoJojtocTu coobmiectB. O HayalabHOM 3Tare
BOCCTAHOBJICHHSI IIEHO30B CBHUJETEIBCTBYET CO-
MKHYTBIA W BRIPOBHEHHBIN SIPyC APEBOCTOS OJBXH,
B KOTOPOM OTCYTCTBYIOT OOJIBIIIAE BBIBAJIbHBIC OK-
Ha ¢ BBICOKOM ocBemeHHOCTHIO (40 % OoT monHo# u
Oosiee). OTH CBETJIbIC OKHA HEOOXOIUMBI IS TTOA-
JepXKaHWsI CHHY3WH BBICOKOTpaBbs. OHAKO OCBe-
IICHHOCTh IO/ COMKHYTBHIM ITOJIOTOM YEPHOM OJIb-
xu HU3Kas (cM. Tabn. 1). B pesymeraTe BHIoBOH
cocTaB BBICOKOTPaBbsi MeHbIe Ha 20 % 1o cpas-
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HEHUIO C eTbHUKaMH. YJacTHe B COOOIIECTBE CO-
XPaHUBIIMXCS BUIOB BBICOKOTPABbS MHUHHMAJIBLHO.
OO0 >TOM CBUIETENLCTBYIOT HHU3KHE Oallbl HX
BcTpedaeMocTd U oownus. Ilpu sTom B TpaBsiHOM
MOKPOBE YacTO JOMUHHUPYET OJMH BUJ U3 BBHICOKO-
TpaBbs — TeHeBbIHOCHMBas Urtica dioica. O cyk-
LIECCHOHHOW MOJIOJIOCTH COOOIIECTBA CBHIETEINb-
CTBYeT TaKXe OTCYTCTBHE DPAa3BUTOH CHCTEMBI
MHUKPOCAHUTOB B IOYBEHHOM MOKPOBE. DTa cHCTEMa
HeoOXorMa AJIs TOAIEPKaHUs B COOOIIECTBE BH-
OB Pa3HBIX JKOJOTO-TIeHOTHYecKuX rpynm. Ecmm
B €JIbHUKE BBICOKOTPABHOM HACUMTHIBACTCS JCBATH
3KOJIOTO-IICHOTHYECKUX TPYIII, TO B IPOU3BOIHBIX
OJIbIIAHUKAaX — TOJNIBKO ceMb (cM. Tabm. 3).
Ilpu sTOoM B 1I€HO3ax C pa3pylUEHHOW CUCTEMOU
MUKPOCAWTOB CYIIECTBEHHO COKpAIICH BHIIOBOU
COCTaB OTIENBHBIX 3KOJOTO-IIEHOTHIYECKUX TPYIIIL:
YICII0O HEMOPAJIHHBIX BHIOB MEHBIIIE B BOCEMb Pa3s,
BJIQXKHO-JTYIOBBIX — B TPU pa3a, a 00peaabHBIX —
B JBa paza. ['eo0oTaHMYEeCKHEe HCCIeOBaHMsI, TIPO-
BEJICHHBIC pa3HBIMH aBTOPAMH, IOKa3ald, YTO B
MPOM3BOHBIX YCPHOOJIbIIIAHUKAX PEIKUE U OXpa-
HSIEMbIC BHUJIbI PACTEHUIA, KaK MPaBUIIO, OTCYTCTBY-
oT. Jlumb WHOTA MOYKHO BCTPETHTH YS3BUMBIN
Bun Matteuccia struthiopteris (L.) Tod. [32, 35, 36,
67, 70].

3HAYUTENFHOE BHUIOBOE M 3KOJIOTO-I[EHOTHYEC-
KOe pa3HooOpa3ue eTbHIKAa BRICOKOTPAaBHOTO CBH-
JIETeTBCTBYET O TOM, YTO 3TO COOOIIECTBO [JIH-
TENBHOE BPEMs, BO3MOXKHO, B TCUCHHE HECKOJIBKHIX
TTOKOJICHUI €JIH, CYIIeCTBOBaJI0O 0e3 KaracTpodu-
YecKoro Bo3JeiicTBUsl denoBeka. HeGombiioe Bu-
JIOBOE pPa3HOOOpa3ue UYEPHOONBIIAHUKOB — 3TO
MIPU3HAK TOTO, YTO COOOIIECTBO HAXOAWUTCS Ha
MIEPBBIX ATAlaX BOCCTAHOBIICHUS ITOCIE HEIABHHX
CIUIOIIHBIX PYOOK, U B HEM HE C(HOPMHPOBAIUCH
YCIIOBHS, HEOOXOMUMBIE IJIi aKTUBHOTO BHEIpe-
HUS BUJIOB U3 COCEIHHUX COOOIIECTB.

3aks4yeHue

OreHKa CyKIIECCHOHHOTO COCTOSIHUS T0Ka3aa,
YTO €IHbHUKH BBICOKOTPAaBHBIE, B OTIMYHE OT 4ep-
HOOJIBIIAHUKOB, OJNM3KH K cO0OIIecTBaM KIMMaKC-
HOoro tuma. OO0 3TOM CBUIETENbCTBYIOT CIIEAYIO-
e MpHU3HAaKM [eHo3a. Bo-TepBBIX, B €IbHHUKAX
Npe/ICTaBIICHBl BCE BHIBI JICPEBBEB, apeal KOTO-
PBIX OXBaThIBaeT bBpsHCKoe mojecke M KOTOpHIE
CITOCOOHBI TIPOM3pACTaTh Ha HU3WHHBIX OO0JIOTaX.
Bo-BTophIX, B UeHomomysuuix Picea abies un
Alnus glutinosa, OCHOBHBIX 3IU(PUKATOPOB, OCY-
IIECTBISETCS YCTOWYHMBBIA OOOPOT TIOKOJICHHU.
OO0 >TOM CBHAETENBCTBYET MOTHOWIEHHAS U JIEBO-
CTOPOHHSISI CTPYKTYpa HX OHTOTEHETHYECKOTO
cnektpa. B-tperbux, B cooOmiectBax chopMupo-
BaHa BHYTPHUIICHOTHYECKAas CHCTEMa aCHHXPOHHO
Pa3BHUBAIOIINXCS OKOH (TapIiei), KOTopbie 00pa-
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3yIOTCS Ha MeECTe€ BBIBAJIOB CTApBIX JEPEBHEB.
Ota cuctemMa oOecreYnBacT HEMPEepPHIBHOE BO300-
HOBJICHUE B TONYJAINUAX €IX U OJbXH.
B-gerBepThIX, B MOYBEHHOM TOKpOBE c(popMHpO-
BaHa CTPYKTypa OMOTEHHBIX MHKpocaiToB. OHa
ompenensieT cTabuiIbHOE CYLIECTBOBAaHUE B COO0-
meCTBE BHJOB W3 KOHTPACTHBIX  DKOJOTO-
[EHOTUYECKHUX TPYMII OT TPaBSIHO-OOJIOTHBIX, Yep-
HOOJIBXOBBIX U BJIAXXHO-JIYT'OBBIX 1O HEMOPAJIbHBLIX
u OopeanbHBIX. B-mATHIX, Omarojmaps pa3BUTON
MapUEIIIPHON CTPYKTYpEe M CHCTEME MHUKpOcaii-
TOB IIOKA3aTeld BUIOBOTO COCTaBa M HKOJOIO-
LEHOTHYECKOTO pa3HO0Opa3usl eNbHHUKOB BBICOKO-
TPaBHBIX OTJIMYAOTCS MAaKCHMAaJTbHBIMU 3HAYCHH-
sAMU II0 CPaBHCHHIO C JAPYrMMH TUIIaMU JiI€Ca Ha
HU3WHHBIX 00JI0Tax BpsHCKOTrO mosiechs.

AHanmu3 CYKIIECCHOHHOTO CTaTyca YepHOOJb-
[IAaHWKOB KPAIMBHBIX BBISBIJI, YTO 3TH COOOIIE-
CTBa HaxOJATCS HA TEPBBIX dTalax BOCCTAHOBIIE-
HUsA. Ha 3To yka3wiBaroOT criemyromue MpU3HAKH.
Bo-niepBbIX, B ONbIIaHUKAaX MPUCYTCTBYIOT HE BCE
BUABI JE€PEBLEB, KOTOPHIE MOTYT NIPOMU3pACTATh Ha
HU3WHHBIX OoJiotax bpsHckoro moneces. Yarne
BCErO ATO CBSA3aHO C TEM, YTO MUCTOYHHKH CEMSH
(TUTOOHOCSTINE TIEPEeBBsI) OTCYTCTBYIOT B OJH-
KaleM OKpyXKeHUU. Bo-BTOpBIX, B IICHOMOITYJIS-
[USAX BCEX MPUCYTCTBYIOIINX BHJOB JIEPEBHEB HET
HOPMAaJILHOTO 000pOTa TOKOJIeHUH. B-TpeThux, B
coobmiecTBax He chopmMupoBaHa oKoHHas (Tap-
LEJUIAPHAS) CTPYKTypa, KOTOpas HeoOxoauma st
obecrieueHUsT YCTOMIUBOTO 000pOTa TTOKOJICHUH B
MOMmyJIAIUAX AOCPEBLEB. B-‘IeTBepTBIX, B IIOYBCH-
HOM IOKPOBE HE pa3BHTa CHUCTEMa MHKPOCANTOB.
N3-3a 3TOoro cocraB TPaBSIHOTO IMOKPOBa OTPaHH-
YeH B OCHOBHOM BHIAMH TpPaBSHO-OOJIOTHOW u
YepHOOJIbXOBOW TPYII, KOTOPbIe TEPIUMBI K 3a00-
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JIOYeHHOMY CyOcCTpaTy. B-TSThIX, YepHOOIbIIaHH-
KH OTJIIMYAKOTCA OTHOCUTCIBHO HHU3KHMMH II0OKa3a-
TEJISIMA BHJIOBOTO M DKOJIOTO-IICHOTUYECKOTO pa3-
HOOOpasusa. 3TO OOYCIOBICHO HEPa3BUTHIMHU
MO3auKaMHu MapIlel W MukpocaitoB. Cremyer
MMOYEPKHYTh, YTO OCHOBHAs MpPUYMHA «BEUHOWD»
CYKIIECCHOHHOH MOIIOJIOCTH UYEPHOOJBIIAHUKOB —
3TO HEOONBIIOH BO3pACT PyOOK, KOTOPHIM HE 103-
BOJISIET COOOIIECTBY TOCTUTHYTH 3aKITIOYUTEIHHBIX
CTaIuii B Pa3BUTHU C MaKCHMaJbHBIM CTPYKTYp-
HBIM, BHJOBBIM M JKOJOTO-IIEHOTHYECKHM Pa3HO-
oOpa3zuem.

W3ydyeHne CyKIECCHOHHOTO CTaTyca JIeCHBIX
COOOIIECTB Ha HU3UHHBIX OoJjioTax BpsHckoro mo-
JIEChSl TIO3BOJISIET TPEANOJOXKHUTH, UTO BBICOKO-
TpaBHBIE EJIBHUKH — 3TO KJIMMaKcHas ((puHanpHas)
CTaJlus B Pa3BUTUU YSPHOOJBIIAHUKOB B MPEIEIax
apeanoB Picea abies u Alnus glutinosa. bnarogaps
XOpOoIIeH COXPaHHOCTH EJIbHUK BBICOKOTPABHBIN
MOXKHO CUMTATh 3TAJIOHOM IIPH OLIEHKE CYKIECCH-
OHHOTO COCTOSIHUS TIPOM3BOJIHBIX COOOIIIECTB.
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