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Annomayus. 1lenpio 1aHHON Hay4YHOU pabOTHI SBIISIETCS OILIEHKA PacIpo-
CTpaHEHMS PACTUTEIILHOCTH HIKHUX SIPYCOB U €€ CIIOCOOHOCTH K HAaKOIUICHHUIO
¢dbuTOMACCHI, a TAK)KE aHAJIU3 BIUSHUS Pa3HBIX (PaKTOPOB OKPYKAIOIIEH CpeJIbl
Ha TOJy4dMBLIMECS 3HaueHUsA. JUIsI 3TOro B IEPEXOJHOW 30HE JIEC-TOpHas
tyHapa (xp. Kymymsic, KpacHosipckuii kpaif) ObUIM MPOBEACHBI UCCIEAOBAHUS
C 3aKJIAJIKOW MPOOHBIX TUIOMIANECH MO CKJIOHAM Pa3HOW AKCIIO3MIIMKM Ha OTIWY-
HBIX BBICOTHBIX YPOBHSIX, HA KOTOPBIX M3YYaJIUCh TAaKCAlMOHHBIEC MapaMeTpbl
JepeBbEB, (hUuTOMacca U BUJIOBOE pa3HOOOpa3ue HIXKHUX SPYCOB PACTUTENILHO-
CTH. PaccMOTpeHbI 3aBUCUMOCTH aOCOIIOTHO CyXOoil oOuieil ¢puromaccel u pu-
TOMAcCChl K&XJI0H OTIAEIbHO B3ATON >KM3HEHHON (POPMBI paCTUTETBLHOCTH HHK-
HUX PYyCOB OT DKCIIO3UIIMHU CKJIOHOB M BBICOTOM HaJ ypoBHEM Mopsa. duromac-
ca I0KHOTrO CKJIOHa 0oJjiee 4eM B TPHU pa3a MPEeBOCXOAMUT (PUTOMACCY HUKHUX
APYCOB PACTUTEIBHOCTH CEBEPHOI'O CKIIOHA, TEHACHLHS COXPAHSAETCS HAa BCEX
BBICOTHBIX YpOBHsX. Takxe HaONIOAAI0TCs 3HAUUTENbHBIE PACXOXKICHUS B BU-
noBOM cocTaBe. [IponeMOHCTpUpOBAHHBIE PA3IUYUsl MOXKHO OOBSICHUTH TEM,
YTO CEBEPHBIN CKJIOH OTJIMYAETCS IUKIOHUYECKUM KJIMMATOM, MEHbILIEH MOIII-
HOCTBIO IUIOJIOPOJHOTO CJIOS MIOYBBI U TOHMKEHHON COJTHEYHOW UHCOJISILIACH.

Knwuegwvie cnosa: KpacHoApcKuil Kpail, HUKHUE Apyca paCTUTEIIBHOCTH,
ropHasi TyHApa, peaKoyieche, PuToMacca, SKOTOH Jec-TOpHas TyHpa, ¢iopa
3anagHoro CasiHa
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bnazooapnocmu: pabora BeINogHEHA NMpu nojaepxke rpanta PHO 24-14-
00206.

Jlna yumupoeanua: AHanu3 W3MEHEHUS (PUTOMACCHI HIDKHUX SIPYCOB
PACTUTEIIBHOCTH B NEPEXOJHOM 30HE JIEC-TOPHAs TyHJpa Ha CKJIOHAX pPa3jvy-
Ho sKkcno3unu xpedta Kymymeic, KpacHospckuit kpait / II. A. Moucees,
O. A. I'pomoBa, M. B. TepentseBa, A. M. I'pomoB // DddexTuBHbIN OTBET
Ha COBPEMEHHBIE BBI30BBI C YYETOM B3aMMOJECHCTBUS YEJIOBEKA U IPUPOABI, Ye-
goBeka u Texuomoruii = Effective reaction to modern challenges of the
interaction between human and nature, human and technologies : maTtepuabl
XVI MexnyHapoaHOW HaydHO-TEeXHHUYECKOM KoHpepeHiuu. ExarepunOypr :
YIIJITY, 2025. C. 108-113.

Original article

ANALYSIS OF CHANGES IN PHYTOMASS OF THE LOWER TIERS
OF VEGETATION IN THE FOREST-MOUNTAIN TUNDRA
TRANSITION ZONE ON THE SLOPES OF VARIOUS EXPOSURES
IN KULUMYS RIDGE, KRASNOYARSK REGION

Pavel A. Moiseev!, Olga A. Gromova?, Maria V. Terenteva®,
Anton M. Gromov*

4 nstitute of Plant and Animal Ecology, Ural Branch of the Russian
Academy of Sciences, Ekaterinburg, Russia

1.4 Ural State Forest Engineering University, Ekaterinburg, Russia

! moiseev@ipae.uran.ru

2 gromova_oa@ipae.uran.ru

3 terenteva.mv@yandex.ru

* heytonny@yandex.ru

Abstract. The purpose of this scientific work is to assess the distribution of
vegetation of the lower tiers and its ability to accumulate phytomass, as well as
to analyze the influence of various environmental factors on the resulting val-
ues. For this purpose, in the forest-mountain tundra transition zone (Kulumys,
Krasnoyarsk Krai), studies were conducted with the laying of test areas along
the slopes of different exposures at excellent altitude levels, at which the taxa-
tional parameters of trees, phytomass and species diversity of the lower tiers of
vegetation were studied. The dependences of absolutely dry total phytomass
and phytomass of each individual life form of vegetation of the lower tiers on
the exposure of slopes and altitude above sea level are considered. The phyto-
mass of the southern slope is more than three times higher than the phytomass
of the lower tiers of the vegetation of the northern slope, the trend persists at all
altitude levels. There are also significant differences in species composition.
The demonstrated differences can be explained by the fact that the northern
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slope is characterized by a cyclonic climate, a lower thickness of the fertile soil
layer and reduced solar insolation.

Keywords: Krasnoyarsk region, lower tiers of vegetation, mountain tundra,
woodlands, phytomass, ecotone forest-mountain tundra, flora of the Western
Sayan
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UccnenoBanusi MOpoBOAWINCH Ha Tepputopun KpacHospckoro Kkpas
no ckjoHam xpebta Kymymbic, BXOASIIEro B COCTaB CUCTEMbl XpeOTOB 3amnaj-
ueii Casa (52°52'12.4"N 93°14'15.1"E). Ha ceBepHOM M IO)KHOM CKJIOHAX
(puc. 1) 6b11HM 3a5105k€HBI 4 BHICOTHBIX YPOBHS (1 ypoBeHb — BEpXHUHU, pacnoio-
YKE€H Ha TPAaHUIE TPYNI AEPEBbEB, 2 — Yy BEPXHEN I'PaHUIIbI PEAKOJIECUH, 3 — Ha
IPAHUIE COMKHYTBIX JIECOB, 4 — B COMKHYTOM Jiecy). Ha kaxaoMm ypoBHe 3akia-
JBIBAIOCH 10 4—6 TaKCallMOHHBIX MPOOHBIX IUIONIAJIEH MOCTOSTHHOTO paguyca
Iomanbo okosio 200 M2,

"

Puc. 1. BHenHuii o01MK CEBEpHOTO U F0)KHOTO CKIIOHOB Xp. KylryMbIC, COOTBETCTBEHHO
(Bux ¢ 1 ypoBHs)
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Ha xaxxaoii mpoOHOil miiomaake ObLUI0 3aJI05KEHO MO 2 yYEeTHbIE TIONIa/I-
k1 pasMepoM 50 x 50 cMm, Ha KOTOPBIX PACTEHUS] HUKHUX SIPYCOB CPE3AIUCH
710 OCHOBaHUSI, COPTUPOBAIUCH IO KU3HEHHBIM (popmam (KyCTapHUKH, KycTap-
HUYKH, TPABSIHUCTHIC, MXH, JTUIIAHHUKN) U B3BEIIMBAINCH Ha 3JICKTPOHHBIX BE-
cax ¢ TouHocthio 70 0,01 r. ITo xaxxmoii >xu3HeHHOW opmMe Opanach HaBecKa
He MeHee 20 T, KOTopasi BIOCIEACTBHH BBICYIIUBAIACh A0 aOCOJIIOTHO CyXOTO
COCTOSIHHSI B TAOOPATOPHBIX YCIOBUAX [1].

Oo6mast ¢puTomacca BceX XKU3HEHHbIX (OpPM Ha I0KHOM CKIIOHE 3HAUHU-
TEJIBHO BBIIIE, YEM Ha CEBEPHOM CKJIOHE (puc. 2). Ha rpanune rpynmn aepeBbeB
(1 ypoBeHb) puToMacca HUKHUX SIPYCOB PACTUTEIHLHOCTH FO’KHOTO CKJIOHA BbI-
II€ CEBEPHOro IMpaKTUYECKU B JBa pasza, Y BEPXHEW TpaHUIbl PEKOJIECUM
(2 ypoBeHb) pasznuyMs OKa3aJMCh CaMbIMU CYIIECTBEHHBIMH: MPAKTHYECKU
B 1IeCTh pa3. Ha rpanuiie COMKHYTBIX JIECOB U B COMKHYTOM Jiecy (3 u 4 ypoB-
HU, COOTBETCTBEHHO) 3HAUEHUS IOKHOTO CKJIOHA OKa3aJUCh MPAKTHUUECKU
B 4 pa3za Oouibiie. [IpeuMyI1ecTBO H0KHOTO CKJIOHA B HAKOILJIEHUU PACTUTEIIb-
HOM MacChl HIKHUX SIPYCOB OCYIIECTBIISIETCS 3a CUET BCEX JKU3HEHHBIX (opM,
KpoMe JHMIIaiHUKOB. duToMacca JIHUIIANHUKOB MpeodJialaeT Ha CEBEPHOM
CKJIOHE.
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Puc. 2. O6mas ¢puromMacca HUKHHX SPYCOB PACTUTEILHOCTH FO3KHOTO
Y CEBEPHOTO PO HIIei B 3aBUCUMOCTH OT BBICOTHBIX YPOBHEH, T/Ta

BuoBoli cocTaB JOMHHAHTOB TakK)Ke OTIMYACTCS B 3aBHCHUMOCTH OT JKC-
no3uru ckiaoHa xp. Kymywmeic. Tak, B KyCTapHHKOBOM SIpyce Ha CEBEPHOM
npoduiae SBHBIM JOMHHAHTOM BeIcTymaer Rhododendron aureum, cocraBiisis
OCHOBHYIO JIOJIO OT OOIIedl (UTOMACChl PACTUTEIHHOCTH HUXHUX SPYCOB
1 u 2 ypoBHei#i, a Ha 10kHOM ckiioHe — Betula rotundifolia, ogHako ocHOBHYIO
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JIOJII0 OT 0011el (puTOMaCChl COCTABIIAET TPABSIHUCTAsI PACTUTEIBHOCTh, B OC-
HOBHOM TIpejcraBicHHas cemeiictBamu Carex, Calamagrostis u Festuca,
a Taxoke Bistorta officinalis [2].

[Toy4yeHHbIC TaHHBIE CBUACTEIBCTBYIOT O (DOPMHUPOBAHHUH JIYUIIHX TPHU-
POTHO-KIMMATHYECKUX YCJIOBHM I pocTa U Habopa (hUTOMAacChl HMKHUMU
ApycamMu PacTUTENBHOCTH Ha FO)KHOM CKJIOHE, YeM Ha CEBEPHOM. DTO MOKHO
OOBSICHUTD CIAEAYIOUIMMH (PaKTOpamu:

1) mpu BH3yaJbHOM OCMOTpE NpOQHICH BaKHO OOpPaTUTh BHHMAaHUEC
Ha KaMEHHCTOCTh. KaMEHUCTOCTh FO)KHOTO CKIIOHA COCTaBisieT MeHee S5 %,
a Ha CEBEPHOM CKJIOHE KaMHHU 3aHUMaloT 10 30 % Iuiomaam HEKOTOPhIX Mpoo-
HbIX miomanei. Mcxoas m3 3TOro, MOKHO CKa3aTh, YTO IUIOJIOPOJIHBIN CION
MOYBbI HA I0KHOM CKJIOHE MOIIHEE, YTO MO3BOJSIET PACTEHUSIM Pa3BUBATHCS
U pactu 0osiee yCTONYHBO;

2) CEBEPHBIN CKJIOH MMEET IMKJIOHMYECKUH KJIMMAT, TJ¢ HPUCYTCTBYIOT
MPAKTUYECKA MOCTOSTHHbIE BeTpa [3]. FOXHBIA CKIIOH C aHTUIMKIOHHUYECKUM
KJIMMaToM OoJiee OJIaronpusaTeH, MOCKOJIbKY XpEOET BBINOJIHAET (YHKIUIO BET-
poyJiepaHUusi U PACTUTEILHOCTH HET HEOOXOAMMOCTH COXPAHSATH MPU3EMU-
cTyto hopmy;

3) 10)KHBIA CKJIOH OOJIbIIICe KOJMYSCTBO BPEMEHH MOJXKET OBITH OCBEIICH,
a TaK KakK UCCIEAyEeMblii PETHOH XapaKTepU3yeTCsl YBEIMUYEHHON 00Ja4HOCTHIO
U OOJBIINM KOJUYECTBOM OCAJKOB, TO CEBEPHBINA CKIOH OCTAETCS B MEHEE BbI-
UTPBIIIHOM TOJIOXKEHUHU. Takke M3-3a MOBBIIICHHOW MHCOJSLUU F0KHOTO CKIIO-
Ha Ha HEM PaHbIIE CXOAUT CHET, UTO OYEHb BAYKHO MPU KOPOTKOM BETETAI[MOH-
HOM niepuoje [4].
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