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IK0JIOTr0-(PMTOLEHOTHYECKAS IPUYPOYCHHOCTh M CE30HHBbIMH
put™M pa3putusi Paeonia anomala L. B Bocrounom Ka3zaxcrane

B crarhe mpuBeneHO OMHCAaHHE HKOJIOT0-OMOJIOTHYECKHX OCOOEHHOCTEH, (DUTOLEHOTHYECKOU CIPYKTYpPhI
Y CE30HHOTO PUTMA pa3BUTHs Nomyisiuuil Paeonia anomala L. Ha Teppuropun KazaxcraHckoro Auras B
Boctouno-Ka3zaxcranckoit obmactu. Ilo pesynbraraMm ucciieioBaHUil BBIABICHBI 3aKOHOMEPHOCTH IIPUYPO-
YEHHOCTH BHJA K 3KOJOTHYECKHM U TeOMOP(OIOTUIECKAM YCIOBUSIM Cpe/ibl OOMTaHMUS, BEISIBICHBI TUMHTH-
pytorme (hakTopsl, 00YCIOBINBAIOMINE PEAKOCTh BUJA, M IaHBI PEKOMEHAAINN [0 COXPAaHEHHIO eCTECTBEH-
HBIX HONIYJISIIKI BUa. Y CTaHOBIICHO, 4TO P. anomala B McciieyeMoOM pernoHe pacTeT M0 KPYTHIM JIECHBIM U
KYCTapHUKOBEIM CKJIOHAM CEBEPHOM SKCIIO3MIINHM, 3apacTalolINM KypyMaM, JHHIAM MEXIOPHBIX JIOTOB, J0-
JIMHAM peK B BICOTHOM auana3zone 700-1850 m Hax yp. M. Haubonee ontumansHble YCIOBUS OOUTaHUS IS
P. anomala — xeapoBo-NMCTBEHHUYHBIE pa3peKeHHbIE Jieca. Bo3pacTHOI CeKTp HOMyNAIMil THOHA YKIIO-
HSIOLIETOCS XapaKTepHu3yeTcs abCOMIOTHBIM MaKCHMYyMOM TeHepaTuBHBIX ocobeil. Ilomymsanuu B 3arymieH-
HBIX JIECHBIX M KYyCTapHHKOBBIX MecTax OOMTaHUs Ha [Or0-3amaJHbIX MUKPOCKIOHAX HaXOIATCS
B HEOJIATONPHUATHBIX JJISI BUJA HKOJOTHUYECKUX YCIOBHAX. Jlumurupyromumu dakropamu, o0ycIOBIMBAIO-
IIMMH PEAKOCTb BUJIA, SBIIIOTCS cOOp OyKETOB, 3arOTOBKA JICKAPCTBEHHOTO CHIPHS, BHINAC CKOTA M HH3Kas
KOHKYPEHTHAsI CIIOCOOHOCTh CEsIHIIEB HAa paHHHX JTalax Pa3BUTHS, a TaK)Ke MacCOBOE YHHUTOXEHHE CEeMSH
rpeI3yHaMu. [l cOXpaHeHNsI €CTECTBEHHBIX IIONYJISIINH. ITHOHA YKJIOHSIONMIErocs Ha 3amagHoM Ajrae He-
00XOJMMBI CTpOTasi OXpaHa Buja OT 0OphIBaHUS Ha OYKETHI, 3alPET Ha 3arOTOBKH JIEKAPCTBEHHOTO CBHIPbS, &
TaKke pa3padoTKa MPOMBIIIIEHHBIX TEXHOJIOTUH BRIPAIIBAHHS BHA B KYJIbTypE.

Kniouesvie cnosa: mnoH yknousomuiics, putonenos, Gpenonorus, peakuit Bun, Kaszaxcranckmii Anraii, Llen-
TpajibHas Azusl.

Beeoenue

Pon Paeonia L. — eauHCTBeHHBIN pon cemeiicTBa Paeoniaceae, paclpOCTpaHEHHBIH B OCHOBHOM
B Azun, EBpone u 3anagHoii CeBepHOl" AMEpHKeE, KOTOPBI HACUUTBHIBAET OKOJIO 35 BUAOB KyCTaPHHUKOBBIX
n MHorojeTHuX TpaB [1,2]s Bi Kazaxcrame mnpomspactator aBa Buma Paeonia — P. anomala L.
u P. hybrida Pall. [3]. MHOTHE BUfIbI 3TOTO POJa U3APEBIIC HCIIOIB30BATNCh B TPAJIUIIMOHHON HAPOIHON Me-
IuLuHe [4—6].

Paeonia anomala L. n3BecteH BO BceM MHpE KaK OJHWH U3 IEHHBIX PACTEHHUH M3-3a €r0 IeKOPaTHBHBIX
U JedeOHbIX meHHoCTeld. OH BXOAWT B YHCIIO BaXHEWIINX JIEKAPCTBEHHBIX MpEnaparoB cTpaH EBpasum,
Bkaouas Poccmioo, - Monromnio u  Kwurait. OpHako OHOJOTMYECKHE OCOOEHHOCTH M 3KOJIOro-
(uToleHOTHYECKasT TPUYPOUSCHHOCTh BUIA OCTAIOTCSA C1ab0 M3Y4YeHHBIMH. Bonblas 4acTh NMPOBEACHHBIX
WCCIICIOBAHNH / MOCBANICHBI XUMHUYECKMM KOMITOHEHTaM W OHOaKTHMBHOCTH KOpHEH BWIOB Paeonia.
Hampumep, Paconia anomala SBISIOTCS BAXKHBIM HCTOYHUKOM JICKAPCTB B TPAJAUIIMOHHON KUTAHCKOW MEITH-
[WHE IS JICUCHUS IICHTPAIILHOM HEPBHOW CHUCTEMBI [7-9], 001amaeT MpOTHBOOIYXOJIEBOH aKTUBHOCTHIO
[10—-12], npoTrBOBOCTANNTENbHBIM 3¢ dekToM [13] 1 aHTHOKCHIAHTHOM aKTUBHOCTHIO [ 14].

Kopuu nroHa ncnonbs3yroTcst B Ka4eCcTBE MMPOTHBOBOCHAINTENBHOT0, OOIEYTOISIOMIETO M CEIaTUBHOTO
CpeICTBa W JICKapCTBa OT KEHCKHX 3aboseBanuii [15-18]. Ero mpuMeHSIOT Takke MPH KEITyTOYHBIX
3a00J1eBaHUAX, KPOBOTECUCHUH, UCTOIICHUN U HAPYIIICHUH BIXaTeIbHBIX ITyTEH, SIIICTICHH U Kamwie [19].

CornacHo cBeleHUSM O (QUTOXUMHUYECKOW XapaKTEPUCTHKE U OMOJIOTHYECKOW aKTHBHOCTH, BHUMO,
u onpezensiercs eueOHbIi 3¢ ekt pactenus. OAHAKO B pe3yibTaTe Ype3MepHbIX cOopoB P. anomala nukue
MIOTYJISIIAY TIOJIBEPTAIOTCS BCE OONBINEH YIpo3e U pe3KO COKpaIaroTcs. Bua aBisieTcst peikuM, HHTEHCUBHO
COKpAIIaoIKUM II0 IUTOMIAAW M YHCICHHOCTH MOmMyJsui, 3aHeceH Kpachyro kuury Kasaxcrama [20].
B HacTosiee BpeMst MPaKTHYECKH OTCYTCTBYIOT CBEIIEHUSI 00 DKOJOTUYECKOH MPUYPOUYSHHOCTH MHOHA YK-
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JIOHSIFOIIIETOCS, €T0 OMOJIOTUYSCKUX OCOOCHHOCTSIX U CE30HHOM PHUTME Pa3BUTHS B UCCIICIYEMOM pPErHOHE.
[IpoBeneHHbIE paHee HCCIENOBAHUS €CTECTBEHHBIX MOMYJISIUN BHAa HOCAT MPEUMYIICCTBEHHO (parmeH-
TapHBIA XapaKTep, YTO MOCIY>KUJIO OCHOBHOM MPUYMHON M3Y4YEHHUS COBPEMEHHOTO COCTOSHMS MOIMYJISINN
Buna B Bocrounom Kazaxcrane.

Ilens HacTosmedl pabOTHl — H3yYEHHE SKOJOTO-(PUTOIEHOTHIECKOW MPUYPOYCHHOCTH W CE30HHOTO
putMa passutus Paeonia anomala L. B Bocrounom Kazaxcrane.

Mamepuanvl u Memoouxu uccred08aHus.

Kazaxcranckuii Antait HaX0IUTCS B Ioro-3amnaanoil yactu Anrae-CasgHckoil ropHoit crpansl. CorinacHo
¢m3uko-reorpadrueckuM ycroBusaM Tepputopus Kazaxcranckoro Anras mojapaszesieHa Ha TP MOjpaioHa:
anagasiid Antaid, KOxxubiit Anraii, Kanounckoe Haropse [21].

Uccnenoanus npoBoaminch Ha xpeOdTax MBanosckuii, Kokcunckwuii u Jluneiickuii 3amagHoro Anrasi.
B agMHHHCTPaTHBHBIX T'PaHMIIAX HMCCICIYyEMBIH PEernoH OTHOCUTCS K BocTouHo-Ka3zaxcraHCkoin 00J1acTH.
OOBEKTOM HCCIENIOBaHMsI SBISUTUCh €CTECTBEHHBbIC MOMyysinuu P. anomala. ViccnenoBadds TPOBOAMINCH
PEKOTHOCHIUPOBOYHBIM METOAOM [22]. DUTOLIEHOTHYECKAsl CTPYKTypa MOMYJSIIUN MUOoHA YKIOHSIOLIErocs
n3y4danach coriacHo meronaMm T.A. Pabotroro [23] u O.B. CmupHoBoii [24]. BuoMerpuueckue mapameTpsl
W OHTOTCHETWYEeCKHe CIEKTPhl ONpeAeisuld 10 MeTojaaMm, pa3padoraHHsiM ~B.H. ['omybeBpiM u
E.®. MonuanoBeiM [25]. YpokailHOCTh BHAa M3ydald Ha KOHKPETHBIX 3apOCIsiX C . 3aKaJkol MPOOHBIX
ionaen.

Pesynomamot uccneoosanuii

Dumoyenomuueckas nPUypPOYEeHHOCMb 8UOA

B 3amagnom Anrtae Paeonia anomala L. BcTpedaercst B BRICOTHOM juana3zone 700—1850 m Hax yp. M.
MO0 TEHEBBIM CKJIOHAM, MEXTOPHBIM ITOHKCHHUSM, OIYIIKaM JIECHBIX KOJOK W3 Oepe3bl W OCHHBI.
B npearopre ero MecTooOMTaHUSI MPHYPOUYCHBI K KPYTHIM/ JICCHBIM M KYCTAPHHKOBBIM CKIIOHAM CEBEPHOMN
AKCIO3UIINH, 110 HE3aKPBITHIM KAMEHHUCTHIM CKJIOHAM. B BBICOKOTOphE BUJ BCTPEYACTCS HA albIIHUCKUX U
CyOanbIMUCKUX JIyraX, pa3peKeHHBIX JIMCTBEHHWYHBIX - (Larix sibirica Ledeb.) u KeZpoBbIX
(Pinus sibirica Du Tour) necax. OCOOCHHO XOpPOIIIO.OH YYBCTBYET ceOs Ha rapsx M BeIpyOKax. B mepuos
IBETEHUS MacCOBO BBIPHIBACTCS HA OYKeThl. DUTONECHOTUYECKII KOMITJICKC TTMOHA YKIIOHSIOMIETocs 00pa3y-
€T TPYIIBI aCCOIUAIIHIA JIECHOTO, KYCTAPHUKOBOTO U JIyTOBOTO THUIIOB PACTHTEIHHOCTH.

B nyroBoii 4acTy IeHOKOMITIIEKCA MTHOHA YKJIOHSOMIET0CS ¢ HANOOIBIINM OOMITHEM OTMEYAIOTCS IIEHO-
3Bl CyOaNbIUICKUX BHICOKOTPABHBIX JIYFOB C TOCHOJCTBOM P. anomala. 31ech BUJI BCTpeyaeTcsl €AMHUYHBI-
MU MOIIHO Pa3BUTHIMH KyCTaMU WJIH I'PYMIIAMHU, COCTOSIIMMH U3 3—5 oco0el, mo-BUANMOMY, KIOHOBBIX. B
TakKMX CcooOIIecTBaX MpeodaagatoT Mme3opurel Euphorbia pilosa L., Veratrum lobelianum Bernh.,
Chamaenerion angustifolium (L.) Scop., Heracleum dissectum Ledeb., Heracleum dissectum Ledeb.,
Cirsium heterophyllum (L.) Hill, Saussurea latifolia Ledeb., Geranium pseudosibiricum J. Mayer, Geranium
albiflorum Ledeb., Delphinium elatum L., Crepis sibirica L., Calamagrostis langsdorffii (Link) Trin. O0-
NIMPHBIE TapH ¥ BHIPYOKH B ropax 3amajgHoro AJras HE PEIKO 3aHSATHI 3J1aKOBO-KHIIPEHHO-TTHOHOBBIMU JTy-
ramu. YposkaiHOCTb MOJ3EMHBIX OPTaHOB B JIYTOBBIX CO00IIECTBaX cocTapiseT 860+5,6 kr/ra.

KycrapuukoBsie acconuanuu P. anomala BbIICICHBI Ha I0T0-3aMaHBIX MPEATOPhX Xp. VIBaHOBCKUH,
Younckuit u Jluneiickuii. L{eHo3bI ¢ ydacTHeM Buaa oOpa3oBaHbl M3 ocobelt Spiraea chamaedryfolia L.,
Rosa .acicularis Lindl., Lonicera altaica Pall. B TtpaBoctoe aomuuupyioT Iris ruthenica Ker Gawl.,
Thalictrum foetidum L., Carex macroura Meinsh. u np. B takux ¢uronenosax P. anomala nmeer Gonee
cinaboe pa3BUTHE, KyCThl HU3KOpocible — 6143,6 cM. [lo mmomanu pasmemnieHsl TudGy3HO STUHHYHBIMA
0Cco0sIMHU.

P. anomala, npouspacTarommas B MEKXTOPHBIX TOHMKCHUSX, OOBIYHO BXOJIUT B KYCTAPHHUKOBEIC IICHO3BI,
obpasyembie Padus avium Mill., Caragana arborescens Lam., Rosa spinosissima L., Rosa acicularis Lindl.,
Lonicera tatarica L. Bua Bctpedyaercst B BUjie HEOONBIINX PBHIXIIBIX MATEH, B OCHOBHOM IMPUYPOYEH K OMYIII-
KaM 3apociell KycTapHuka. K KycTapHHUKOBBIM IIEHO3aM CIIEyeT OTHECTH IICHOTOIYIISIIUH THOHA 10 JIOJH-
HaM TOPHBIX PeK M py4beB. B maHHBIX cooOmiecTBax JOMUHHPYIOT Spiraea media Schmidt, Salix viminalis
L., Lonicera altaica Pall u Rubus idaeus L., pexe Bcrpeuarorcss Ribes nigrum L., R. atropurpureum
C.A. Mey., Spiraea chamaedryfolia L., Sorbus sibirica Hedl. B tpaBoctoe nomunupywot Chamaenerion
angustifolium (L.) Scop., Calamagrostis arundinacea (L.) Roth, Aconitum septentrionale Koelle. Kak mpa-
BHJIO, B TAKUX COOOIIECTBAX 0COOM MUOHA BCTPEYAIOTCSA SAMHUYHO, B TIOKPHITUU HE MPEBBIIAIOT 5 %.
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C.A. KybeHtaes, HO.A. KoTyxoB u gp.

BBICOKOrOpHO-KYCTapHUKOBBIE COOOIECTBA MHOHA YKIIOHSIOMIErocs o0pas3yloT 3apociu u3 Spiraea
media Schmidt ¢ yuactuem Cotoneaster uniflorus Bunge u Spiraea chamaedryfolia L. B TpaBsHHCTOM I10-
KpoBe TOMHUHUPYIOT ocoka (Carex macroura Meinsh.), 3naku (Calamagrostis langsdorffii (Link) Trin.,
Calamagrostis obtusata Trin., Dactylis glomerata L.) u Bunsl pasnorpasbst (Crepis sibirica L., Lathyrus
gmelinii Fritsch, Bupleurum longifolium ssp. aureum (Fisch. ex Hoffm.), Polemonium caeruleum L., Primula
macrocalyx Bunge, Erythronium sibiricum (Fisch. & C.A. Mey, Krylov u ap.). B cpeanem, B KycTapHHKO-
BBIX COOOIIECTBAX YPOKAHHOCTh MOA3EMHBIX OpPraHoB coctaBiseT 530+2,8 kr/ra.

Ha ceBepo-BocToke 3amamHoro Autas BHJ BCTPEYACTCS 4acTO M Ha OOJBIIMX IUIOMIANAX B TEMHO-
XBOMHBIX jiecax u3 Pinus sibirica Du Tour, Larix sibirica Ledeb. u pexe Picea obovata Ledeb. ¢ rocnoa-
CTBOM B TPaBOCTOE JIECHOTO BBICOKOTpPaBbsl. Hepenko Bua BeTpedaercsl B MATKO-TMCTBEHHBIX Jiecax C y4a-
ctueM Betula pendula Roth u Populus tremula L. B cpennem, ypoxaifHOCTb MO3EMHBIX OPTraHOB.B JIECHBIX
cooOmecTBax cocraBisier 340+3,7 kr/ra. Hamu BblmeneHbl TPH THIIA JIECHBIX COOOIICCTB C ydacTHEM P.
anomala:

1. Bepe3oBo-uBoBo-TaBonroBsie (Betula pendula Roth — Salix viminalis L.+Salix caprea L.— Spiraea
media Schmidt) coo01mecTBa 1Mo AOMMHAM JIECHBIX peK. B KyCTapHUKOBOM sipyce 4acTo BeTpedaroTcs Rubus
idaeus L., Sorbus sibirica Hedl., Lonicera altaica Pall., Ribes nigrum L., R. rubrum L., pexe 0TMeUYarOTCs
Spiraea chamaedryfolia L., Ribes atropurpureum C.A. Mey. TpaBssHUCTBII sIpyC B TaKAX COOOIIECTBAX, KaK
npaBuio, cnabo chopMupoBaH, rae Hapsaay ¢ P. anomala Bctpeuatorcs Chamaenerion angustifolium (L.)
Scop., Filipendula ulmaria (L.) Maxim., Calamagrostis purpurea (Trin.) Trin., Rubus saxatilis L., Urtica
dioica L. n ap. B Takux cooOmiecTBax 0COOM MHOHA BCTPEYAIOTCS PACCESHO, B. BHNEC CIUHUYHBIX OCOOCH,
pa3MHOKEHUE TPEUMYIIECTBEHHO BEreTaTuBHOE. BhICOTa TeHEepaTHBHBIX OCOOEH MHOHA YKJIOHSIOMIETOCS
cocraBigeT 82,2+3,6 cMm.

2. [TuxtoBo-0epe3oBbie (Abies sibirica Ledeb. — Betula pendula-Roth) pa3pexeHHbIC jeca ¢ ydacTHEM
Picea obovata Ledeb. u Populus tremula L. Ha ceBepo-3amagHbIX HPEATOPbSIX XpeOTOB B BHICOTHOM Npeiene
1100-1700 M Ha yp. M. B moanecke uacto Bctpevatorcs Salix caprea L., S. viminalis L., S. rorida Laksch.,
Sorbus sibirica Hedl., Sorbus sibirica Hedl., Rubus idaeus L., Ribes rubrum L.

TpaBsHHUCTBIA SIpyC CIIOKEH JIECHBIM BBICOKOTPaBbEM, [A€ NpeodnamaloT Aconitum septentrionale
Koelle, Veratrum lobelianum Bernh., Delphinium elatum L., P. anomala, Dactylis glomerata L., Angelica
sylvestris L. Anthriscus sylvestris (L.) Hoffm., Geranium collinum Stephan ex Willd. u ap. OGriee npoek-
THBHOE TOKpBITHE cocTaBisaeT 80—-85 %. B mokpeirnn Ha momro nmuona mpuxoautcs no 15 %. Breicora rene-
paTuBHBIX 0cOOel MMOHA YKIIOHSIoMEerocsipasHa 96,3+3,6 cum.

3. Kenposo-nuctBennuunbie (Larix-sibirica Ledeb. — Pinus sibirica Du Tour) pa3spexeHHbIe Jieca ¢
yuactueM Betula pendula Roth, B. pubescens Ehrh. B BepxHem npenere jeca Ha Bbicote 1600—-1800 M Hax
yp. M. B miojyiecke BcTpedatotcst Sorbus sibirica Hedl., Salix bebbiana Sarg., Lonicera altaica Pall., Spiraea
media Schmidt, Ribes rubrum L. B TpaBsHUCTOM sipyce noMuHHPYIOT Phlomoides alpina (Pall.) Adylov,
Kamelin & Makhm., Aquilegia glandulosa Fisch. ex Link, Geranium albiflorum Ledeb., Trollius altaicus
C.A. Mey., Veratrum lobelianum Bernh., Saussurea latifolia Ledeb. OO1iee NpoOeKTHBHOE MOKPHITHE CO-
craBisier 100 %, Ha JOMIO MHOHA YKJIOHSIOWIETOCS NMpUXoauTcst okoio 12 %. Ocobu P. anomala xopormio
pa3Butsl, Beicokopocibie (100;3+3,6 cm), KycTsl MomrHble MHOTOTIOOEToBBIE (18+1,3 T HA 0cO0B). JlanHbIe
TTOMYJISAIIAY TTHOHA OTJIWYAIOTCS HAaNOOJBIINM OOMIMEeM OMOMAacCHl MOA3eMHBIX opraHoB — 1200+8,9 kr/ra.
B oTnenpHbIX ‘ciaydasx HaOIrOAaeTCA 00pa30BaHUE YUCTHIX 3apOCIeH, I/ie Macca MOJI3EMHBIX OPTaHOB JIOC-
turaer 10 1500 xr/ra:

3ayacTyro MUOH YKIIOHSIONIUNCS PacTET 1O OTKPHITHIM KAMEHHCTBIM CKJIOHAM JIDEBHUX MOpEH. 311eCh
0OBIYHO PACTUTEIBHBIC COOOIIECTBA MPAKTUYCCKH HE CPOPMHUPOBAHBI. PacTeHHs OYEHBH XOPOIIO Pa3BUTHI,
0JIHaKO OroMacca MoJ3EMHBIX OPTaHOB B TAKHUX COOOIIecTBaX He3HauntenbHa (11-270 kr/ra).

Bo3pacTHO# cIeKTp MOy MHOHA YKJIOHSIOIIETOCS, IPUYPOUCHHBIX K CyOalbITUACKIM JIyraM U
pa3peKEHHBIM JIECHBIM (PUTOIIEHO3aM, XapaKTepu3yeTcs aOCOMIOTHRIM MaKCUMYMOM T€HEPaTHBHBIX 0coOei
Ha 10 Mm% 5,6+0,22 T, BereTaTUBHBIX Pa3HOBO3pacTHBIX — 3,6+0,12 1T, roBeHmnbHBIX — 4,3£0,28, mpopo-
ctkn — 8,9+0,36 mt, cermnpabie — 1,3+0,06 miT. M3 BO3pacTHOTO CHEKTpa CIEIYET, YTO KOJIUIECTBO OCO-
Oell, OTMHPAIONINX Ha PAaHHUX JTallaX Pa3BHTHUS, BEChbMa HU3KO. BOIbIIOe KOMMYECTBO T€HEPATHBHBIX OCO-
Oeil 00BSACHSICTCS 3HAYUTEILHOU TIPOIODKUTEIILHOCTRIO JKU3HU PACTCHHIA.

[Monynsiuuy B 3aryIICHHBIX JICCHBIX M KYCTapHUKOBBIX MECTaX OOWTaHMS Ha IOTO-3alaJHbIX MHKPO-
CKJIOHaX HaXOoJIATCS B HEONAronmpUSATHBIX JUIS BHJA 3KOJOTMYECKHUX YCIOBHUSX, XapaKTEPHU3YIOTCS MHHU-
MaJIbHBIM BO3PACTHBIM CIIEKTPOM M MPOJOIKUTEIBHOCTBIO KU3HH ocobdeii (3540 ner). BospactHoli ciekTp
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Ha 10 Mm% reHeparuBHble — 2,8+0,13 wt, BereratuBnbie —1,3+0,06 wT, toBeHMIbHBIE — 3,24+0,27 T, npo-
poctku — 4,1£0,18 mt, cermnpabie — 1,7+0,04 .

Bun ckoToM He moemaercs, OJHAKO CHIIBHO CTPaJaeT OT BhIMaca, MOCKOIBbKY BHJ 00pa3yeT KpyIHbIE,
XPYIKHUE ITOYKH BO30OHOBIIEHUS JI0 6—7 CM BBICOTHI, KOTOPBIE 00JAMBIBAIOTCS TPU BBITAITHIBAHUU CKOTOM,
YTO IPUBOJUT K UCTOIICHUIO BU/A U BHITIAJIEHUIO 3 COCTaBa (PUTOICHO3A.

Ce30HHbll pumm pazeumust

OceHbl0 MO CHET PACTSHHSI YXOIAT C IMOBEPXHOCTHBIM PACHOJIOKCHHEM IOYEK BO300HOBIICHHS.
B 3uMsI ¢ TITyOOKHMM CHEXXHBIM TIOKPOBOM HaOIIIOIaeTCs MOACHEKHBINA pocT. B a3y Bereranuu oH BCTymaeT
OYEHB PaHO B MEPBOM JeKae anpess, PH CPETHECYTOUHBIX TeMmepaTypax 2,9°. B Toapl ¢ MajabsiM CHETOBBIM
MMOKPOBOM ¥ CHJIBHBIM NPOMEp3aHUEM ITOYBHI BETETAIMs HAUMHAETCS B TPEThEH JIeKajie anpeis — B IIEpBOU
JIeKajie Masi, KorJla OTMEUaloTCsl CpeJHECYTOUHBIE TeMIepaTypsl -4,5—8,5°. IHTEHCHBHBIN poCcT MHOHA YKIIO-
HSIOIIETOCS PUXOANTCS Ha Mail MecsIIl, K MOMEHTY pacilyCKaHHsi OyTOHOB POCT MPEKPAIIAETCsl MOIHOCTHIO.

LlBeTenue 0OBIYHO MPOTEKAET APY>KHO, OHO HACTYIAeT B KOHIIE Mas — B Hayane HioH:;: i BeTymie-
HUs B (a3y IBETCHHS BUJ HYXIAETCS B MOBBIIICHHBIX IMOJIOKUTENBHBIX TeMreparypax +19,2°. Tieerenue
3aKaHYMBAETCS B cepenuHe HioHsS. [IpogomKuTebHOCTE IBETCHUST OJHOTO IBeTKa 5—7 mHei. [luoH ykio-
HSAIOIIHICS 001a1aeT MUPOKHUM THAIIa30HOM PACKPBITHS IIBETKOB ¢ 10 mo 15 4, 60J1e€ MHTEHCUBHOE IPUXO-
JUTCS] HA YTPEHHHE Yachl. BCKpHITHE MBUILHUKOB OTMEYAETCS elle B OyTOHAX, 10 PU3UOIOTrHICCKOM 3perio-
CTH TEHUIIES ¥ YaCTHYHO IOCIIE PACKPBITUs OYTOHOB. PeanbHasi ceMeHHas MPOAYKTUBHOCTH CPaBHHUTEIHHO
BBICOKast — 90—220 ceMsSHOK Ha KyCT.

BeretupyroT pacTeHus 10 HACTYIUIEHHUS CHIIBHBIX 3aMOPO3KOB — JI0 KOHITAa ceHTs0ps. [locne 3amMopo3-
KOB JIMCTBS IMOJICHIXAIOT, M HAJA3EMHAs YacTh IMOJIHOCTHIO OTMHpacT. Ha Ce30HHBIN pUTM pa3BUTHUS BIIHSIOT
METEOpOJIOTHYECKHE YCIOBHUS, TaK KaKk B TOABI C XOJIOMHOM BECHOW IIBETEHHE 3amasnbpiBaeT. [lo3mHe-
BECEHHHE 3aMOPO3KH MEIMIAIOT OIUIOJOTBOPEHMIO. 3aTsHKHAS JQXK/IMBAS IOT0/Ia B TIEPHO]] LIBETEHUS Tpe-
MATCTBYET 3aBS3bIBAHUIO IIOJIOB M YAJNUHSICT MEPHOJ MX co3peBaHus. Ce30HHBIH PUTM Pa3BUTHS BBICOKO-
TOPHBIX MOMYJISIIHIA TUOHA YKIIOHSOIIETOCS UIET C OTCTaBaHueM Ha 10—15 mHel, yTo 00BsACHICTCS TTO3THUM
CXOZIOM CHETOBOT'O TTIOKPOBA.

CeMeHa CO3pEBAIOT B TIEPBOI IMOJIOBUHE aBrycTa W. PACCEHBAIOTCS BOJIM3M MATEPHUHCKOTO PACTCHUSL.
CeMeHa UMEIOT OBaJbHYIO (JOPMY C TISHIICBOW TEKCTYpOH, YePHOTO IBETa, C KOPUIHEBBIM pyOIioM. [lrHa
coctaBisieT 8,72+0,41 mm, mupuHa cemssa — 4,89+0,23 mm. Macca 1000 cemsta pasasutachk 140,58 1. I'pyH-
TOBasi BCXOXKECTh cocTaBisieT 68 %. 3anBeratoT cessHIBI Ha 4—6 roa. B kyiapType cambiM 3¢ pekTHBHBIM cTiO-
co0OM pa3MHOXKEHUS MTHOHA SBJISCTCS CEMEHHOM, MO3BOJISIONINIA IMONYYUTh HY)KHOE KOJHMYECTBO IMOCAI0Y-
Horo matepuana. CeMeHa cleAyeT BbICEHBATH CBEKECOOPAHHBIMH CEMEHaMHU. BCXObI MOSBISAIOTCS B Mae
CJIETyFOIIEro To/1a.

Cemennas npoOyKmueHoCmb

B ecrecTBeHHBIX MecTax OOMTAHUS BUJ Pa3MHOXKAETCS CEMEHAMH M BereTaTHBHO. B (uromeHo3ax amb-
MMAACKHUX JIYTOB M Pa3peKEHHBIX JIECOB PeaTbHOE CEMEHOIIICHNE Ha OJHY 0C00b cocTaBiseT 43,2+3,6 ceMsiH-
k#, noreHiuanbHoe — 102,8+5,8, koapdunuent cemunudukaun — 61,8 %; B 3arymieHHbIX JECHBIX H
KYCTapHUKOBBIX (DUTOIIEHO3aX peanbHoe cemeHolnenue — 31,3+4,41, norennmanbHoe — 132,74+6,3; ko-
sdpunment cemuanpukanum — 31,6 %. BeretatnBHOE pa3MHOXEHHE OCYNICCTBISIETCSI B pe3yJIbTaTe pac-
rajia KOpHEeBHIA M 00pa30BaHMs KIIOHOB, YTO BEJIET K 00pa30BaHUIO TUIOTHBIX THE3I.

3axnouenue

[lo pe3ynpraTaM mpoBeNeHHBIX UCCIEIOBAHUI YCTAaHOBIEHO, YTO P. anomala B uiccienyeMoM perroHe
pacTeT MO KPYTHIM JIECHBIM M KYCTapHHUKOBBIM CKJIOHAM CEBEPHOM SKCIIO3WINH, 3apaCTaIONINM KypyMmam,
JTHUIIAM MEKTOpPHBIX JIOTOB, TOJIMHAM peK B BBICOTHOM anamnazoHe 700-1850 m Han yp. M. B mpupoanbix
MECTOOOHMTaHUSX ITHOH PA3MHOKAETCSI CEMEHHBIM CIIOCOOOM, O YeM CBUACTEIBCTBYET JOCTATOYHO BBICOKOE
coJiep)KaHNe TeHEePAaTUBHBIX 0c00ei B 00CIeTOBAaHHBIX MOMYJIIMSIX, a TAKXKe HAIW4IHe IpopocTkoB. Hanbo-
Jiee ONTUMAJNbHBIE YCIIOBUS 0OUTaHUs A P. anomala — KeApOBO-THCTBEHHUYHBIE pa3peKeHHBIE Jieca, Te
BbIcOTa ocobeii cocraBmsier 100,3£3,6 cMm, a Macca HOA3eMHBIX OpraHoB npocturaet no 1500 kr/ra.
K skcrpemanbHBIM yCIOBHSIM OOHMTaHHUS CIENyeT OTHECTH MOIYJALNHWH B KYCTaPHHKOBBIX COOOIIECTBaX ¢
yuactueM Salix viminalis L., Spiraea chamaedryfolia L., Rosa acicularis Lindl., Lonicera altaica Pall. no
JIOJTMHAM TOPHBIX peK. Bo3pacTHOW CHEKTp MOMYISAUN MHOHA YKIOHSIOMIETOCs, MPUYPOYCHHBIX K CyOalb-
MUACKUM JIyTaM U Pa3peKESHHBIM JISCHBIM (DUTOIIEHO3aM, XapaKTepU3yeTcss aOCOIIOTHBIM MaKCHMYMOM TI'e-
HEpaTUBHEIX ocoOeit 5,6+0,22 mr Ha 10 M?, 9TO OOBACHAETCS 3HAUMTEIHHON MIPOTOJDKUATEIHFHOCTRIO KU3HA
pactenuid. [lomynsnuuy B 3aryIIeHHBIX JECHBIX U KYCTAPHUKOBBIX MECTaX OOMTaHMS Ha IOr0-3ala/JHbIX MHK-
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POCKJIOHaX HaXOATCS B HEOIAroMpUSATHBIX JJIS BUJA 3KOJOTHYCCKHUX YCIOBHSX, XapaKTEPU3YIOTCS MUHH-
MaJILHBIM BO3PACTHBIM CIIEKTPOM. ECTecTBEHHBIE MOMYISAIIH SKCIUTYaTUPYIOTCS BO BpeMs cOopa OyKeToB U
NIPU 3arOTOBKE JICKAPCTBEHHOTO ChIPhbsl. OJHUMHU U3 JTUMUTHPYIOMIUX (AKTOPOB PEAKOCTH BHIA SBIISIOTCS
HU3Kasi KOHKYPEHTHAsI CIIOCOOHOCTh CESHIICB HA PAHHUX 3TalaxX Pa3BUTHS M MaCCOBOE YHUYTOXKCHHUE CEMSH
rpei3yHaMu (ocoOeHHO OypyHIykaMu). /i1 cCOXpaHeHUs] eCTECTBEHHBIX MOMYJISIMNA MHOHA YKIOHSIOMET0Cs
Ha 3anmagHoM AJTae HEOOXOAWMBI CTporas oxXpaHa BHAA OT OOpHIBaHMS HAa OYKETHI M 3alpeT Ha 3ar0oTOBKY
ceIpbsi. HeoOxomumo pa3paboTaTh IPOMBIIIICHHBIE TEXHOJIOTHH BEIPAIIIMBAHUS BUA B KYJIBTYpE.

Hannoe uccneoosanue @unancupyemcs Komumemom nayxu Munucmepcmsea obpazosanus u HayKu
Pecnybnuxu Kazaxcman (I panm Ne AP09561639).
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C.A. Ky6enTaes, I0.A. Kotyxos, K.C. 136acTuna,
A.K. CapkeirbaeBa, M.JK. XKymaryn, C.K. MyxTybaeBa

Hsirsic Kazakcranaarel Paeonia anomala L. 3x010TusiibIK-QUTOLEHOTHKAJIBIK
OpPaJIACTBIPbLIYBI 2KIHE JaAMYbIHBIH MayChIM/IBIK bIPFaFbl

Maxkanana IIereic Kazakcran oOxibiceiHIarsl Kazakcran Auraiibl aymarbiHna Paeonia anomala L.
HOMYJISIMASUIAPBIHBIH  9KOJIOTUSUTBIK-OHONIOTHSUTBIK  €PEKIIeNiKTepl, (UTOIEHOTHKAIBIK KYPBUIBIMBL. JKOHE
MayCBIMABIK JaMy BIPFaFbl CHIIATTAIFaH. 3epTTey HOTIDKeIepi OOMbIHIIA TYpIepAiH TipIIilik €Ty OPTaChIHBIH
SKOJIOTHSIIBIK JKOHE TeOMOP(OJIOTHSUIBIK MIapTTapbIMEH MIEKTETy 3aHIBUIBIKTApHI, TYPIIH CHpEK Ke3zecy
ce0eOiH aHBIKTAHTBIH IIEKTeYIi (akTopiap aHBIKTAABI XKOHE TaOWFU MOMYJLSIIMUIAPABl cakTay OoifbIHIIA
ycbIHbICTAp Oepingi. 3eprTeneTin aiimakrarsl P. anomala teni3 nexreiiinen 700=1850 M GUiKTIKTE CONTYCTIK
SKCHO3MLMSAHBIH TiK OpMAaHABI JKOHE Oyranmbl OeTkeilepiHze, ecinl KETKEH KOpbIMIapia, Tay apajblk
XKbIpanap/bIH TYOiH/Ie, ©3¢H aHFapJIapblH/a ©CeTiHI aHbIKTaNbl. P. anomala YIIiH €H OHTAMIBI TIpLITIK €Ty
opracel OanKaparai-)KanbIpakThl CHPEK OpMaHAapbl. KoiMri TaylIbIMBUIIBIK TOMYJSUUSIAPBIHBIH Kac
CIEKTpi T€HEepaTHBTIK JapakTapAblH aOCONIOTTI MAaKCUMyMBIMEH cHmarTaianbl. OHTYCTIK-OaThIC IMIAFBIH
OeTkelteperi KaJblH OpMaH MeH OyTaibl TIpHIUTIK OpPTachl NOMYILMSUIAPBIHAFG! TYpJIep YIIiH KOJAHChI3
SKOJIOTHSUIBIK JKaFjaid OobIn Tabbutagsl. ['yir OIOKTaphl, ASPigiK IIMKI3aT peTiHAe KHUHAY, Maj jKaro JKOHE
JaMyJIbIH alfaliKbl Ke3eHiHIe OCKiHaepaiH 0ocekere KaOiIETTUTITIHIH TOMEH/Ir, COHAAi-aK TYKbIMIAp.Ibl
KeMipriluTep/IiH jkammai 0y3ybl TYPAiH CHpeK OOTybIH aHBIKTAWTHIH MIEKTeYIi GakTopaap OOJIbI TaObUIabI.
bartbic AnTaiiia KoiMri TayIBIMBLUIABIK TAOUFH MOMYJSIMACHIH, CaKTay YILiH, T'YJ IIOKTapbIH Kecil anyaaH
KaTaH KOpFray Kepek, IOpuIiK IIHKi3aTThl JalblHIayFa THIMBIM Caily, COHOal-ak TYpAl MOJCHHU jKaraaiina
ocipy/IiH @HEPKACINTIK TEXHOIOTHSIaPbIH JAMBITY KaXkKeT.

Kinm coe30ep: KopmiMmri TaymBIMBUIIBIK, (HUTOLEHO3, (EHONOTHs, CHpeK KesieceTiH Typiep, Kasakcrax
Anraiisl, OpTanslk A3us.

S.A. Kubentayev, Yu. A. Kotukhov, K.S. Izbastina,
A K. Sarkytbayeva, M. Zh. Zhumagul, S.K. Mukhtubayeva

Ecological-phytocenotic confinement and seasonal rhythm
of development of Paeonia anomala L. in East Kazakhstan

The articlerdescribes the ecological and biological features, phytocenotic structure and seasonal rhythm of
development of Paeonia anomala L. populations on the territory of Kazakhstan, Altai, in the East Kazakhstan
region. According to the research results, the regularities of the species confinement to the ecological and ge-
omorphological conditions of the habitat were revealed, the limiting factors determining the rarity of the spe-
cies were identified and recommendations were given for the preservation of the natural populations of the
species, It was found that P. anomala in the studied region grows on steep forest and shrub slopes of northern
exposure, overgrown kurums, bottoms of inter-montane ravines, river valleys at an altitude range of 700—
1850 m above sea level. The most optimal habitat conditions for P. anomala are cedar-larch sparse forests.
The age spectrum of the Paeonia anomala populations is characterized by the absolute maximum of genera-
tive individuals. Populations in thickened forest and shrub habitats on the southwestern micro-slopes are in
unfavorable ecological conditions for the species. The limiting factors that determine the rarity of seeing are
the collection of bouquets, the procurement of medicinal raw materials, grazing and the low competitive abil-
ity of seedlings in the early stages of development, as well as the massive destruction of seeds by rodents. To
preserve the natural populations of the peony evading in Western Altai, it is necessary to strictly protect the
species from being cut into bouquets, prohibit the procurement of medicinal raw materials, as well as develop
industrial technologies for growing the species in culture.

Keywords: Peony evading, phytocenosis, phenology, rare species, Kazakhstan Altai, Central Asia.
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