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BroisiBiieHHM e IKOJTOTHYECKUX APeaJiOB PeIKHX BHICOKOTOPHBIX
BH/I0B poaa Ranunculus metogamu (pMTOUHAUKAIIUMA

Bnepevie  nonyuenbl  uHOUBUOYATbHBIE — IKOLOSUYECKUE — XAPAKMEPUCTNUKU
Ranunculus akkemensis Polozhij et Revjakina u R. lasiocarpus C.A. Mey. —
8bICOKO2OPHBIX 9HOeMm08 Anmae-Casnckou grnopucmuueckoi nposunyuu. I[Ipogedena
anpobayus memooa GuUMOUHOUKAYUOHHOU OYEHKU CUHIKOTOSUYECKUX apeanos Ha
npumepe pedKux 6Ud08, panee U3yYeHHbIX MOJbKO NO KAYECMBEHHbIM NAPAMEMPAM.
Cocmagnenvl u cpasHenvl Mexcoy Co00U 6epPOSMHOCTHbIE IKOLOSUUECKUE NPOPUIL
¢nop unepezayuil 3mux U008 NO GAKMOPAM YEIANCHEHUS U MPOGHOCIU NOYBDL.
Onpeodenena npunaonexcnocms R. akkemensis u R. lasiocarpus k sxonoeuyeckum
epynnam  no Oaumnbim ¢hakmopam. Iloxkazana pabomocnocobHOCHs MemoouKu
DUmMOUHOUKAYUOHHOU KOPPEeKYyUuu HA OMHOCUMENbHO MAbIX N0 00beMy Maccugax
2e060manuieckux OaHHbIX.

KuarwueBble caoBa: Ranunculaceae; suOem;  2Konocuyeckue  Gaxmopwi;
2ceobomanuueckue onucanus,; 6asa oannvix; cucmema IBIS; Anmaii.

BBenenune

3HaHMe HKOJIOTHIECKHX apeaoB (TIOPTPETOB) BUIOB PACTCHUI OTKPHIBACT IITH-
POKHE BO3MOXXHOCTH HCIIOJIB30BaHHS M 3a4acTyl0 OOHApPY)KHUBAeT HEJOCTAOLINe
3JIEMEHTHI B PEIICHUU CIIOKHBIX 3aJlad crenu(uKd reHe3nca, OnoMopQosIoruy,
Ouoreorpaduu BUIOB, POJOB WIH WX OJM3KOPOACTBEHHBIX rpymil. [lomydeHue
JaHHBIX 00 PKOJOTHYECKUX IapaMeTpax BHIOB MPSIMBIMHA H3MEPEHUSIMH — TPY-
JOEMKHI ¥ TIPOIODKUTENBHBIN MPOLIECcC, TPeOYIOMNi MOHUTOPUHTa 00bEKTa UC-
CIIeIOBAaHMH B cpelie ero oOonuTanus. Bompocamu ommocpe1oBaHHOTO ONPEIeNICHAS
XapaKTePUCTHK CPEe000pa3yoIIuX KOMIIOHEHTOB WU SIBICHUI B 9KOCUCTEME T10
napameTpam (pUTOOMOTHI 3aHUMAeTCsT MHIUKAIIMOHHAs reo0oTannka [1]. Omocpe-
JIOBAHHOE MOJTYYCHHE KBAHTU(PHUITUPOBAHHOW HH(POPMAIIUY O HAIPSIKEHHH OCHOB-
HBIX a0MOTHUYECKHUX (PaKTOPOB IO MapaMeTpaM PacTHTEIHHOTO HMOKPOBA OTKPHI-
BaeT BO3MOXHOCTH JIJIS BBISIBJICHHSI SKOJIOTHMYECKOTO apeana ClabOM3ydeHHBIX B
CHJIY TPYOHOIOCTYITHOCTH BUIOB, 0COOCHHO PEIKNX, BEICOKOTOPHBIX PACTEHHH.

Bricokoe skonoro-reorpaduueckoe pasHoodpasue pona Ranunculus L. (-
THK) ¥ IIAPOKUH 30HANBHBIN CIEKTP PacIpOCTPaHEHHS €TO BUIOB SIPKO MIPOSIBILS-
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FOTCS B pETHOHAIILHOU cIieIudKe BUIOBOrO cocTaBa [2]. OcoOeHHO 3TO Xapak-
TEPHO JJIsl TOPHBIX PETUOHOB, T/I€ YKOJIOrHYecKas INIACTUIHOCTD poja Ranunculus
B KOHTPACTHBIX YCIOBHAX BBEICOKOTOPHH MpHOOpETaeT CBOICTBA aIalTHBHOCTH,
YTO U CHOCOOCTBYET (hOPMUPOBAHUIO SHIAEMUYHBIX BUJOB [3—06]. [loaToMy He-
0OXOIMMBIM aCIIEKTOM IIPH PEIICHUH BOIIPOCOB PETHOHAIBHON TUBEPCH(DUKAIINN
pona Ranunculus CTaHOBUTCS YUET U OIICHKA (DAKTOPOB CPebl KaK IMMyCKOBBIX Me-
XaHU3MOB BHYTPHPOIOBON SKOJIOTHIECKON TU(PepeHITHani posa.

Henp uccnenoanust — anpobarusa Metona GUTOMHINKAIMOHHON OLIEHKH CHH-
9KOJIOTUYECKUX apeayioB BUIOB poaa Ranunculus — R. akkemensis Polozhij et
Revjakina u R. lasiocarpus C.A. Mey., BBICOKOTOPHBIX IIPEACTaBUTENEH MOCEK-
uuu Altimontana Schegol. [7] (cexmus Auricomus Schur.), SHIEMUYHBIX s AJl-
tae-CastHckol (mopuctiueckoil nposuniun (ACII).

MaTepnam,I N METOAMKHU HCCJICT0BAHUSA

Jns modydeHuss MCXOJHBIX TeoOOTaHHMYSCKHX MATEPUANOB B HCCIIEIOBA-
HUH 3aJeiicTBOBaHa KOMIbIOTepHas 0a3za omucaHuii pactutenbHOCTH CHOMpH
«Database of Siberian Vegetation (DSV)», 3apeructpupoBaHHas B MEKAyHapOI-
HOW Merabaze ¢utorieHoTek «Global Index of Vegetation-Plot Databases» mox
unaekcom AS-RU-002 [8] u peanuzoBaHHas B HHTETPUPOBAHHON OOTaHUYECKOM
nHpopmarnmonHoi cucteme IBIS v.7.2 [9]. B Moayne rpaliueHTHOTO aHaIHM3a
3TO¥ Jke UHPOPMAIIMOHHON CUCTEMBI BBITOTHEHBI Bce (DUTOMHIMKAIUOHHEIC pac-
YeTHl U CTEHEPUPOBAHBI CBOAHBIE TAKCOHOMHYECKHE CITUCKH. BermomorarenbHbI-
MU UHCTPYMEHTAMU JIJIsI TIONTOTOBKK JAHHBIX, IPOBEICHUS CTATUCTUICCKOM 00-
PaboOTKH U BU3yalIU3alliK Pe3yJbTaToOB MOCTYXWiIH porpaMMmbl MS Excel 2013
u Past v.3.26.

Bcero wucmonp3oBaHo 8 MONHBIX re00OTAHMYCCKHUX OIMHCAHUI C yIacTHEM
R. akkemensis u 12 — ¢ R. lasiocarpus. T'eorpaduueckas Jokanus JaHHbIX: Peciry-
Oonmuka Antaii: xpeoTel Cemunckuid, Kypatickuii, CeBepo-Uyiickuii, AnTaickuii
kpaii: Turupekckuil xpedet; PeciyOnuka ToiBa: xpebeT CaHrHIICH.

CpemHee YHCIIO 3apETHCTPUPOBAHHBIX B OIMMCAHUSIX TAKCOHOB COCTaBHU-
no nist mepBoro Buna 18,80 + 3,54 (3nech U ganee CpeiHUE 3HAYCHUS TIPUBE-
JICHBI CO CTaHJIAPTHOW OINMMOKOHM cpeaHero), mis Broporo — 24,45 + 2,73, Uc-
TOYHUKOM HMCXOJHOU SKOJNIOTHYECKOH MH(GOPMAIMH MOCIYKWIH 00bEIMHCHHBIC
¢uTonHauKanuonHsie mkanel it Cubupu M.A. [anenkuna ¢ coaropamu [10,
11], Hacnemyromye aMILTUTYAHO-ONTUMYMHBIN (HOpMAT MHAMKAITHOHHOM IIKOJIBI
JL.T. Pamenckoro [1]. M3 geThIpex MOCTYIHBIX SKOJIOTHYECKUX (DAKTOPOB BHI-
Opanbl yBnaxsenue (120-0annpHas mkana, nanee Hd) u GorarctBo-3aconeHue
(TpodrOCTE) TIOUB (30-0ayumbHas mikama, nanee Tr) kak HamOoiee 3HAYMMEIC
it U depeHIanul 3KOTOMOB TOPHBIX pacTeHuid. CpeaHss IO MpeicTaB-
JICHHOCTH TAaKCOHOB-MHIMKATOPOB B OMHCAHMSX IO 3TUM (haKTOpaM COCTaBHIIA:
34,27 + 3,30% u 73,50 £+ 3,57% (Hd), 35,01 + 3,24% u 73,45 + 3,58% (Tr) s
R. akkemensis v R. lasiocarpus cooTBETCTBeHHO. I C1a00U3y9IEHHBIX BHICOKO-
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TOPHBIX (JIOp TaKHe MOKA3aTeNN CIEAYET CUUTATh JOCTAaTOYHBIMHE IS IIPOBEIE-
HUSI THOHEPHOTO (PUTOMHIUKAUOHHOTO aHAJH3a.

DKOIOTUIECKUE XapaKTEPUCTUKN Te000TaHNUECKUX ONMCAHNHA PACCUNTAHEI B
COOTBETCTBHUH C paHee MPEJCTAaBICHHON MeToauKoH [12], IpOEKTUBHEBIC TTOKPHI-
THSI TAKCOHOB TIPH 3TOM YYHTBHIBAIM B 9-0aiUIbHOM reoMeTpHdYeckoi mmkane [9].
WunuBunyanpHble BUAOBBIC (PUTOMHIUKAIIMOHHBIE ONTHMYMBI BBIYMCICHBI IO
OITyOJIMKOBAaHHOMY HaM¥ alrOpuTMy [13], s OIIEHKH SKOJOTHYECKOTO KOHCEH-
cyca BBIOpaH ONTHMYMHBIH BapHaHT 3TOro MHAeKca [1].

B orcyrcTBHe ycTosiBIIETOCs TepMHHa Uit 0003HAaYEeHUs (rropucTriecKoi
COBOKYITHOCTH BCE€X TaKCOHOB, BCTPEYAIOIIMXCS B IIEHO3aX, B KOTOPBIX Yyda-
CTBYET OIPENCIICHHBIH BUJ, JUII XapaKTEPUCTUKU TAKOTO ITy1a MBI HCIONbB3Y-
€M KOHCTPYKIHIO «gropa unepezayuu», 0CO3HaBas, 4To HU R. akkemensis, HU
R. lasiocarpus B Te0OOTaHNIECKOM ITOHUMAHUH HE OTPEEISIOT PeaJbHBIX BHKa-
PHUPYIOIIUX CJIOCB B PACTHTENBHBIX accolMaImsx. s moay4eHus: Takux ¢Giaop
narperaimii B cucreme IBIS remepupoBamuck CBOTHBIE OMHCAHUS, BECOBBIM
rapaMeTpoM TaKCOHOB B HUX BBICTYyIasa abCONIOTHas BcTpedaeMocTh. Konnye-
CTBEHHBIE IMapaMeTpbl GIIop cocTaBuim Ui R. akkemensis — 73 TakcoHa, U3 HUX
36 TaKCOHOB-MHIUKATOPOB, A R. lasiocarpus — 141 u 98 coOTBETCTBEHHO.

[Ipu cocraBneHNN BEPOSTHOCTHBIX KOJOTHYECKHUX MPODUIIEH HCIOIh30BaHa
YHAMOJAJIbHAs MoJIeTb [14], a QUTOMHIUKAIMOHHBIC ONTHUMYMHBIE CTATyChI TaK-
COHOB-MHMKATOPOB B3BEIIMBAIUCH CyMMaMH MPOIIEHTOB MX BCTPEUacMOCTU B
CBOJIHBIX OTIMCAHUSAX.

PesyabTarsl Hccaeq0BaHuS U 00CYKIeHIE

OUTOMHIUKAIIMOHHAST OLIEHKAa CHHOKOJIOTMYECKHMX apeajioB MpoBeleHa
UL ABYX ONW3KOPOICTBEHHBIX BHAOB, TNPHHAIICKANINX OFHOU MOACEKITHH
Altimontana pona Ranunculus u >anemuunbix s ACIL, HO mpu 3ToM cylie-
CTBEHHO OTIMYAOIINXCS HEKOTOPBEIMA MOP(HOPH3HOTIOTHICCKIMHI CBOMCTBAMU U
MPUYPOYCHHOCTBIO K ONPEICICHHBIM TUIIAM MECTOOOUTAHUH.

Ranunculus akkemensis Polozhij et Revyakina 1978, Cucremarnuka u reo-
rpadus pacteruid Cubupi : 6. — JIIOTHK aKKeMCKHIA.

Onucan ¢ Anras. Tum: TK!.

Bun pacnpoctpanen B ropax LlentpansHoro, FOro-Boctounoro Anrtas u
TyBBI — B apUAHBIX paiiOHaX, C BEIPAKEHHBIM KOHTHHEHTAIBHBIM KIIMaToOM. AJ-
Tae-TyBUHCKU SHAEM (puc. 1).

R. akkemensis obuTaeT B aJbIIHMACKOM TOsice. XapaKTEePHBIA MPEICTaBUTEb
KpHOIEeTpo(UTOHA, 3a4aCTYIO BBICTYIAIOIIETO CBOSOOPAa3HBIM pedyrHyMOM IS
PEJIMKTOBBIX M SHIEMHUYHBIX JIEMEHTOB BHICOKOTOPHOH (hitopbl [15]. Ero o0bI4u-
HBIMU MECTOOOUTAHUSMHU SIBJISIOTCSI IOIBUKHBIE KAMEHHUCTBIE CyOCTPAaThI — I1e0-
HUCTBIE OCHINH, KAMEHUCTHIE POCCHIITH, KAMEHHCTHIE Oepera pyybeB, KAMEHUCTEIE
TYHJPBI, MOPEHBI JICTHUKOB. DTO €AWHCTBEHHBIH OOMUTaTHBINA METPOPHUT CpeIu
BcexX BHIOB pona Ranunculus ACII.
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Puc. 1. Tunmunoe mecrooburanune Ranunculus akkemensis Polozhij et Revjakina,
ropa Cykop, Cesepo-Uyiickuii xpebet (poro H. Ll{€ronesoii, 02.07.2019)
[Fig. 1. Typical habitat of Ranunculus akkemensis Polozhij et Revjakina,

Mount Sukor, The North-Chuyskiy ridge (photo by Natalia Shchegoleva, 02.07.2019)]

Ranunculus lasiocarpus C.A. Mey. 1830, in Ledeb. Fl. Alt. 2 : 323 — JI. Bo-
JIOCHCTOILIONHBIN (pHc. 2).

Onucan u3 3anagnoit Cubupu (Antait). Tum: (LE!).

Pacnipoctpanen B IOxHO#M Cubupu, B BocTouHOoU yactn Kazaxcrana u MoH-
ronuu. R. lasiocarpus — odutarenb BEICOKOTOPHBIX JIYTOB M TYyHIp, IIEPBYIO O~
JIOBUHY BETETAIMOHHOTO TMEPHOMA PAa3BUBAIOIIMICS B YCIOBHAX H30BITOYHOTO
XOJIOHOTO yBiIakHeHUs. [0 OTHOIIEHNIO K MEXaHMYEeCKOMY COCTaBy cyOcTpara
3TOT BHJ — (DaKyabTaTHBHEIHN MeTpoduT. Mecroodbutanus R. lasiocarpus Xopoio
npenupyemble. Berpeuaetrcs o0buHO B cybOanbnuiickoM mosice, mo 6opram, Oe-
peram u pyciaM BBRICOKOTOPHBIX PYYbEB, a TAKKe Ha aNbIUICKAX JTyTOBHHAX U B
MOXOBO-JIMIIAHHUKOBON TYHJpE.

CpaBHUTEIHHBIN aHATU3 TTOTYYCHHBIX 3HAUEHUH 110 IIKaJIE YBIKHEHHUS ITOKa-
3aJ1 CYIIECTBEHHBIC OTIHYUS OTHOIICHHS [IEHOTHYESCKOTO OKPYKEHUS MOJIEIIbHBIX
BHJIOB K YPOBHIO yBIIa)KHEHUsI MecToobuTanuit (puc. 3, A). CoBokymHas ¢iopa
uHrperauuu R. akkemensis nMeeT 3Ha4UTENBHO OoJice MIMPOKYIO aMILTUTYRy U
MaKCUMYM, CMEIIeHHBI OTHOCUTENBHO R. lasiocarpus TpUMEpHO Ha 4 Tpajaiun
B CyXYI0 CTOpOHY rpajuenrta. Ilo dpaktopy TpodrOCTH (pUC. 3, B) 00BEIMHEHHEIE
aMIDTATYIBI (IIOP MHTPEralu 000X BUIOB UMEIOT IIPAMEPHO OAMHAKOBHIH pa3-
Max, HO pa3IMYHyI0 aCHMMETPHIO, 2 MAKCUMYM KpUBOU mipoduis y R. akkemensis
ooubine, yeM y R. lasiocarpus.
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Puc. 2. Tunmunoe mecrooburanue Ranunculus lasiocarpus C.A. Mey.
ropa Cyxkop, Cesepo-Uyiickuii xpedet (poro H. L€ronesoii, 02.07.2019).
[Fig. 2. Typical habitat of Ranunculus lasiocarpus C.A. Mey.

Mount Sukor, The North-Chuyskiy ridge (photo by Natalia Shchegoleva, 02.07.2019)]
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Puc. 3. BeposTHOCTHBIC dKoIOTHYeCKHe ipoduin Giop unrperanuiit Ranunculus akkemensis
U R. lasiocarpus o hakTopy MOYBEHHOT0 yBIaKHEeHUs (A) u 6orarcTBa-3aconcHus (B)
[Fig. 3. Probabilistic ecological profiles of Ranunculus akkemensis and R. lasiocarpus
ingregation floras according to the factor of soil moisture (A) and soil fertility (B)]

OnHOBpeMeHHOE O0TOOpakeHHe (PUTOLIEHO30B C y4aCTHEM HCCIIEAyeMbIX BH-
JO0B B 0CsiX (haKTOPOB YBIQXKHEHHS U TPOMHOCTH MO3BOJISET OLIEHHTh M COIO-
CTaBUTh UX JKOJIOTHUECKHE apeainbl (puc. 4). Apeasibl UMEIOT HEOOJBILYIO 30HY
MEePEKPHITHS, HECMOTPSL Ha TO 4YTO 00a BUJA MOT'YT MIPOU3PACTATh B IPOCTPAH-
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CTBEHHOH ONMM30CTH (B Ipenenax JecATKOB METPOB), MMesl IIPH 3TOM J0CTaTod-
HO CTpOTHE 3KOJOTHUecKue npeanoureHus (puc. 1, 2). Ilpu aTom peanuzoBaHHas
Ka)KIbIM BHIIOM SKOJIOTHYECKast HHIIIA BECbMa HEBEITHKA IT0 OTHOIIECHHIO K ITOTHBIM
rpajgueHTaM 1o BeIOpaHHBIM (akTopaM (120 u 30 rpamanuit COOTBETCTBEHHO).
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Puc. 4. Dxonornueckue apeansl Ranunculus akkemensis (BbIAEICH KPAaCHBIM
UBETOM) U R. lasiocarpus (CHHUM LIBETOM) B OCSIX IBYX KOJIOTHYECKHUX
¢axTopoB. Touku — ONMCAaHUS C YIaCTHEM COOTBETCTBYIOIINX TAKCOHOB

[Fig. 4. Ecological areas of Ranunculus akkemensis (in red color) and R. lasiocarpus
(in blue color) according to two environmental factors. Dots - relevés with corresponding taxa]

[Tocite mpuMeHeHNsT METOJMKH (PUTOWHIMKAIMOHHON Koppekuuu [13] momy-
YeHBbI TOUYHBIC 3HAYCHUSI UHAUBHUIyaIbHBIX CTaTyCOB (MUHUMYM, OIITUMYM, MaK-
CUMYM) M3y4aeMbIX BUJIOB (TabiuIa). DTH TaHHBIC 0XKHIAEMO COTIIACYIOTCS Kak
C pe3yJIbTaTaMy aHaJIn3a (JIop HHTPerauii BUAOB, TaK U C XapaKTEPUCTUKAMH UX
9KOJIOTHYECKUX apeajioB.

HNuauBuayajibHble (UTOUMHAUKALMOHHBIE CTATYCHI BUAOB Ranunculus
[Individual indicator values of Ranunculus species]

yBJ'Ia)KHeHI/IC, Ipaganvu BOTaTCTBO-Z%aCOJ'ICHHe, Trpaganuu
Takcon [Taxon] [Soil moisture, grades] [Soil fertility, grades]
Min Opt Max Min Opt Max

Ranunculus akkemensis | 56,818 60,194 64.891 8.701 10,482 11,448
Ranunculus lasiocarpus | 63,692 65.409 67,160 8,488 8.895 9.908

[NockoabKy MacCHB JOCTYITHBIX OMUCAHUI U, KaK CIEICTBUE, OXBAT YKOTOIIOB
CPaBHHUTENBHO HEBEJHMKU, MOKHO TMPEAIIOIOKHTh, YTO IKOJOTHYECKUE aMILIU-
Tyabl R. akkemensis u R. lasiocarpus nipu TOCTEIYIOMIEM BKIIFOYEHUH HOBOTO
reo00TaHMYECKOr0 Marepuana OyIyT pacIIMpsThCS, TOIJAa KaK yCTAHOBJICHHOE
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3HAUCHWE ONTHMYMHOTO CTaryca M3MEHHUTCS He3HaunTenbHO. OfHAKo yke Ha
JAHHOM JTale TPU CPABHEHUH ITONYYCHHBIX KOJNUYECTBEHHBIX MapaMeTpOB C
Ooree paHHUMH pe3yJIbTaTaMH IPOBEACHHOTO HAMH JKOJIOTHYECKOTO aHAIN3a
pona Ranunculus ACII [4], Tie y4UTHIBAIKCH NPUYPOUECHHOCTh K OINpPEAEICH-
HOMY THITy MECTOOOWUTAHWH W HEKOTOpbIe MOP(PO(PHU3HOIOTHISCKHE CBOWMCTBA,
IKOJIOTHYECKUE XapPAKTEPUCTUKHU STHX BHUJIOB MPETEPIIENd n3MeHeHus. Tak, B uc-
MTOJTb3yeMOM HaMH CUCTEME IKOJIOTHIeCKUX rpyni [16] mo (hakTopy yBIaKHEHHS
R. akkemensis cnenyer cuutath KcepoMe30(pUTOM (paHee Onpeaessuics HaMH Kak
ayme300uT), a R. lasiocarpus — syme3odutoM (panee — rugpomesodur). [1o dax-
Topy TpoHOCTH N0UB R. akkemensis cienyeT OTHOCUTH K Me303yTpododutam, a
R. lasiocarpus — x me3oTpododuTam.

3akir0uenne

IIpoBeneHHOE HCCIEOBAHUE IIO3BOJIMIIO BIIEPBbIE KBaHTH(HKAILMPOBATH
9KOJIOTHYECKUE XAPAKTEPHCTHKH JBYX pEIKHX BBICOKOTOPHBIX BHIIOB pOJa
Ranunculus 1o QaxTopaM yBIQXHEHUS M TPO(PHOCTH IMOYB. DTO JAJIO BO3-
MOXXHOCTh OOOCHOBAaHHO ONpPENENUTh HPUHANICKHOCTh R. akkemensis W
R. lasiocarpus K SKOJOTHUYECKAM TPYIIIaM W JI0OKa3aTh pabOTOCIIOCOOHOCTh Me-
TOAMKH (UTOMHIMKAIIMOHHOW KOPPEKIIMH Ha OTHOCUTEIHHO MAJBIX 0 00BeMY
MacCHBaX re000TaHUYECKUX JaHHbIX.

Aemopul svipasicarom 61a200apHOCMb KOLLe2aM, TH00e3HO NPedoCmasueuum 01l Haue2o
UCCE008aHUS C80U 2000MAHUYECKUE ONUCAHUSA: KaHO. 6uon. nayk E.I. 3ubzeesy (Llenmpany-
uoul cubupckuti bomanuueckutl cad CO PAH, e. Hosocubupck), 0-py o6uon. nayx A.M. Ilaxy
(Tomckuii eocyoapcmeennvlil yHugepcumen, 2. Tomck) u kanod. 6uon. nayx U.B. Bonkosy (Tom-
CKull 20cydapcmeentblil nedazozudeckuil yHueepcumem, 2. Touck).
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Determination of the ecological areas of rare high-mountain
Ranunculus species by indicator values methods

The indirect collecting of quatitative data on the rates of the main abiotic factors by the
parameters of the vegetation opens up the possibility of identifying ecological ranges for
poorly studied hard-to-reach species, especially rare high-mountain plants. The ecological
plasticity of the genus Ranunculus L. in contrasting conditions of high mountains acquires
the properties of adaptability, which contributes to the formation of endemic species.
Therefore, a necessary aspect in addressing the issues of regional diversification of the
genus Ranunculus is taking into account and assessing environmental factors as triggers
of intrageneric ecological differentiation of the genus. The aim of the study is to test
an indicator values method to determine the synecological areas of high mountain taxa
Ranunculus akkemensis Polozhij et Revjakina (See Fig. 1) and R. lasiocarpus C.A. Mey.
(See Fig. 2) from the section Auricomus Schur., subsection Altimontana Schegol.,
endemic to the Altai-Sayan floristic province (ASP).

To obtain the initial geobotanical material, we used the “Database of Siberian
Vegetation (DSV)” computer database of relevés of Siberian vegetation, registered
in the international metabase “Global Index of Vegetation-Plot Databases” as AS-
RU-002 and implemented in the integrated botanical information system IBIS v.7.2.
All calculations with indicator values were performed in the gradient analysis module
of this information system, alongside with combined taxonomic lists generation. MS
Excel 2013 and Past v.3.26 software served as auxiliary tools for data preparation,
statistical processing and visualization of results.

Geographic location of the relevés: Altai Republic: Seminsky, Kuraisky, Notrth-
Chuisky ridges; Altai Krai: Tigirek ridge; Tuva Republic: Sangilen ridge. The source
of the initial ecological information was the combined indicator value scales for
Siberia by Ivan Tsatsenkin et al. (1974, 1978). These scales inherit the amplitude-
optimum format of the indicator school by Leontiy Ramensky. Of the four available
environmental factors, moisture (120-grade scale) and richness-salinity (nutrients
availability, or fertility) of soils (30-grade scale) were selected as the most significant
for the differentiation of ecotopes of mountain plants.

The ecological characteristics of habitats, where these Ranunculus species were
recorded, were calculated in accordance with the previously presented methodology:
weighted averaging (by cover and environmental tolerance) of all indicator taxa in a
relevé; the cover of taxa was expressed in a 9-grade geometric scale. Individual species
indicator value optima were calculated according to our published algorithm - as
weighted averaging taking into account environmental consensus index, rarity of the
scale’s grade in total sample, number of indicators per each relevé. When compiling
probabilistic ecological profiles for combined floras of coenoses with a selected taxon,
an unimodal model was used, and the indicator value optimum statuses of indicator taxa
were weighted by the sums of the percentages of their occurrence in such combined floras.

Comparative analysis of the obtained values for the factors of soil moisture and fertility
showed significant differences in the reaction of the coenotic environment of the model
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species to the level of these factors in habitats (See Fig. 3). Simultaneous mapping of
phytocenoses with the participation of the studied species in the axes of soil moisture and
fertility factors made it possible to assess and compare their ecological areas (See Fig. 4).
The exact values of individual statuses (minimum, optimum, maximum) of the model
species were calculated. When comparing the obtained quantitative parameters with earlier
results of our ecological analysis of the genus Ranunculus in ASP, which took into account
the confinement to a certain type of habitat and some morphophysiological properties of the
species, the ecological characteristics of these species underwent changes. The results of the
study enabled us to reasonably determine the belonging of R. akkemensis and R. lasiocarpus
to particular ecological groups, as well as to prove the efficiency of the indicator value
correction method on relatively small samples of geobotanical data. The study for the first
time allowed quantifying the ecological parameters of two rare alpine species of the genus
Ranunculus according to the factors of soil moisture and nutrient availability.

The paper contains 4 Figures, 1 Table and 16 References.

Key words: Ranunculaceae; endem,; environmental factors; relevés; database;
IBIS system; Altai.
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