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ONTOGENESIS AND AGE STRUCTURE
OF THE PULSATILLA MULTIFIDA MILL POPULATIONS
IN THE CONDITIONS OF NORTHERN KAZAKHSTAN

Abstract. The article provides the study results on the age-related stages of Pulsatilla multifida Mill. The
materials have been gathered in the course of field research taking into account the literary data. The studies were
carried out in the Pavlodar and Akmola regions during the season of mass flowering and seeds ripening (2018-2019).
A rosette shoot is formed on the stage of seedlings out of 3-4 leaves of different complexity. On the juvenile stage
the rosette shoot is formed out of 4-5(6) leaves. The leaves are tripartite, dissected into large lobes and in their turn
are cut into prongs. The root system is represented by a stem-root and many roots of the second order. Immature
individuals undergo the formation of an elongated rhizome. Leaf-blades are tripartite with deeply dissected lobes.
1-3 rosette shoots grow from resumption buds. The calendar age of an immature plant is 1-2 years. On the virginal
stage, there is an increase of resumption buds and rosctte modules, the formation of a powerful rhizome with
numerous resumption buds on it. Leaves acquire a specificity: the number of prongs on the leaves becomes narrow,
middle leaves develop a petiole of different lengths. Young generative plants have 1-3 peduncles and 1-3 rosette
shoots. On average generative stage, the rhizome forms a many-headed caudex with numerous rosette shoots. In old
age the number of rosette shoots decreases, the peduncles remain underdeveloped and do not start blooming. The
leaves are cut into very narrow lobes with a large number of prongs, while the length of the petiole at the central lobe
becomes minimal. In subsenile plants, there is a maceration of rhizomes to a greater depth with the formation of
vegetative rosettes on separate parcels and they are represented by a system of dying rhizomes, with single vegetative
sockets. The coenopopulations of P. multifida and P. aggr. patens are found in rocky habitats, except CP-1 (a glade
between the rocks) where P. multifida grows on a dry meadow among steppe shrubs. All the studied populations are
generative, the density of species is high enough to ensure the normal existence of the species in natural conditions.
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Introduction. There are three species of the Pulsatilla Mill genus in the flora of the north-western
regions of Kazakhstan: P. flavescens (Zucc.) Juz., P. multifida (Pritz.) Juz., P. patens (L.) Mill. [1].
P. uralensis (Zam) Tzvel., which is considered as a synonym for P. flavescens (zucc.) Juz. grows in the
adjacent territories of the Southern Urals including the Chelyabinsk region [2.3].

It is difficult to find P. pafens in the south of Western Siberia and in Northern Kazakhstan. It is
hybridized actively with P. mulfifida and P. uralensis, and possibly with a Trans-Ural species
P. angustifolia. Obviously, therefore, when processing the Pulsatilla Mill. genus for Flora of Siberia,
S.A. Timokhina (1993) believed that P. patens does not grow in Siberia, and is represented by two
species: P. flavescens and P. multifida [4]. On the other hand, P. patens is tested well, despite a great
polymorphism. The main morphological difference of P. patens is a palmately separate (long-shaped) leaf
blade, while all other representatives of this genus have pinnatipartite dissected leaves [5].

Despite all the hybridity, P. patens retains its species features like pink-purple range of crown
coloring, palmately separate leaf blade with sessile broad segments. The species is represented widely in
Europe [2], it is widely represented in the northern regions of Kazakhstan [1].
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Material and research methods. To process floristic descriptions we employed the IBIS program
developed by A.A. Zverev (2007) [6]. Species names are given according to the summary of
S.A. Adbulina (1999) considering modern data [7]. Age stages were worked out according to the
guidelines [8-12]. A schematic describing scheme on age stages is given according to Kupriyanov A N.
(2013) [13].

Ontogenetic structure and number of plants in the coenopopulation were studied on registry fields
with the area of 1 m”. An individual plant, a partial bush, and a partial shoot were used as counting units.
The adoption of one or another counting unit was determined by the specific biomorph formed in a
particular location. The ontogenetic spectrum is built according to the conventional method (Plant
Coenopopulations..., 1988) [12].

Based on the ratios of plants of different age stages in the CP, T.A. Rabotnov (1950) singled out
invasive, normal and regressive coenopopulations [8]. Age ratios are determined by L.A. Zhivotovsky
(2001) [14].

Results and discussion. We have conducted studies in the Pavlodar and Akmola regions during the
period of mass flowering and seed ripening in the same coenopopulations (2018-2019) to determine
systematic affiliation, to study the age stages of the Pulsatilla multifida (Pritz.) Juz. species with numerous
hybrids combined in P. aggr. patens growing in Northern Kazakhstan (table 1).

Table 1 — Study of the P. multifida and P. aggr. patens coenopopulations in Northern Kazakhstan

CP Species Location Habitat

Pavlodar region, Bayanaul village, the Bayanaul Mountains,
50.8299° N, 75.8000° W, 407 m above sea level 28.04. 2018; a glade between the rocks
12.06.2019

Akmola region, the Ereimentau village, the Ereimentau

CP-2 P. aggr. patens mountains, 51.65717° N, 73.19056° W, h=320 m above sea
level. 29.04.2018; 12.06.2019

Akmola region, the Catarkol village, 52.93281° N, 70.49210°
W, h=431 m above sea level. 03.05.2018; 13.06.2019
Akmola region, the Akylbai village, 53.10970° N, 70.12750°
W, h=359 m above sea level. 04.05.2018; 13.06.2019
Akmola region, the Akylbai village, 53.12304° N, 70.18010°
CP-5 P. aggr. patens W, h=343 m above sea level 04.05.2018; 13.06.2019 the
eastern slope of hills, the feather grass steppe

P. multifida

CP-1 (Pritz.) Juz.

the base of a small hill,
gravelly soil

CP-3 P. aggr. patens gravelly and stony hills

CPp-4 P aggr. patens feather grass steppe

the eastern slope of hills,
the feather grass steppe

Latent period. The fruits of P. multifida and P. aggr. patens begin to ripe in the first decade of June.
After ripening in the third decade of June, they crumble. The nuts are equipped with spruce and can plan
for a relatively long distance, but most seeds crumble in the diameter of 0.5 m around the mother plant.
Seed productivity is 100-140 nuts/fruit. A medium-aged plant on a generative stage produces
450-600 nuts/plant.

Virginal period. Seedings (p). As a rule, seeds do not have any rest period and can germinate at the
end of the vegetative season. Germination of seeds is high, up to 50-60%. It is aboveground, the seeds do
not have any period of rest, they can germinate in autumn, but most of all germinate the next year, at the
end of April. Ground germination is high, about 50%, laboratory one is 85%. Germination is aboveground,
the cotyledons have a wide-lanceolate shape of 0.5-0.6 cm long. Below the cotyledons, there is a
hypocotyl, which tums into a primary stem root. The first true leaf is triple, about 0.5 cm in diameter.
A rosette shoot is formed on the stage of seedlings out of 3-4 leaves of different complexity (figure 1, p).

On the juvenile stage (j) the rosette shoot is formed out of 4-5(6) leaves. The leaves are tripartite,
dissected into large lobes and in their turn are cut into prongs. The root system is represented by a stem-root
and many roots of the second order. In this age, there does not occur any isolation of petiole of the central
lobe as a species-specific trait does not occur (figure 1, j). The plants of the first year winter In this state.

Immature plants (im), as well as P. uralensis undergo the formation of an elongated rhizome. The
leaf blades are tripartite with deeply dissected lobes, their sizes are 1.5 times smaller than on subsequent
age stages. Renewal buds located in the hollow of the lower true leaves form 1-3 rosette shoots.
A multi-rosette and a short-rhizome plant are formed. The calendar age of an immature plant is 1-2 years
(figure 1, im).
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By the age, almost all the coenopopulations are young A, between 0.2 and 0.4. According to the
“delta-omega” coefficient, most populations are maturing coenopopulations (table 3).

The recovery index (table 2) at P. multifida is very low 0.12-0.14; hybrid plants (P. aggr. patens)
located in the national park have a quite high one (0.7-1.1).

Table 3 — CP stage of P. multifida and P. aggr. patens according to the age ratio and "delta-omega"
(according to Zhivotovsky, 2001)

Ne CP Age stage "delta - omega"
CP-1 Young Maturing
CP-2 Young Maturing
CP-3 Mature Mature
CPp-4 Young Maturing
CP-5 Young Maturing

All the coenopopulations of P. multifida and P. aggr. patens are normal with slight deviations. CP-4
and CP-5 located in the Akylbay village in the boundaries of the national park have an invasive nature. In

these populations a large number of virginal plants form left-sided spectrums (table 4).

Table 4 — Population structure, number of plants, pcs/% of the Total

Coenopopulations of P. multifida u P. aggr. patens
Age stages
1 2 3 4 5
pl 0 0 0 0 0
J 0 0 0 10/1.1 0
Im 10/3.4 0 0 40/4.4 20/8.6
v 20/6.8 40/12.5 80/10.8 300/34.1 100/43.1
G 110/37.9 120/37.5 250/33.8 220/25.0 35/15.1
Gy 120/41.4 110/34.4 320/43.2 150/17.4 47/20.3
Gy 20/6.8 50/15.6 70/9.5 130/14.7 30/12.9
Ss 10/3.4 0 10/1.4 20/2.2 0
S 0 0 10/1.4 10/1.1 0
Total 290 320 740 880 232

Conclusion. The study of the systematic and population species composition of the Pulsatilla genus
has shown that there are several races and hybrids, which are difficult to distinguish and they can be
attributed to P. aggr. patens. It should be noted, that all studied populations are usually generative, the
species density is quite high which ensures normal existence of the species in natural conditions.
Moreover, the populations of P. aggr. patens located near Akylbai village have populations of invasive
nature, despite the existing anthropogenic load.

The Red Book of Kazakhstan (2014) contains Pulsatilla patens (L.) Mill as a rare plant (category IL.
Rare species) and P. flavescens (Zuccar.) Jus. (category III. Decreasing species) [16]. We have not
confirmed any presence of a "pure" P. patens in the territory of research. On the other hand, the
nomenclature of P. flavescens has changed. This name turned out to be a late homonym and cannot be
used [17]. The name of P. uralensis (Zam.) Tzvel is adopted to refer to yellow-flowered plants. To sum
up, we believe that more floral studies should be carried out to determine more accurate localization of
P. patens in Kazakhstan, to exclude P. flavescens from the list of rare plants of Kazakhstan, but to put
P. uralensis to the Red Book of Kazakhstan.

The research was carried out within the framework of grant financing project of the Ministry of
Education and Science of the Republic of Kazakhstan for 2018-2020. "Molecular genetic analysis of gene
pools of rare plant species populations in Northern Kazakhstan" Ne AP05132458, number of the state
registration is 0118RK00404.
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COJTYCTIK KASAKCTAHAAYBI PULSATILLA MULTIFIDA MILL.
nonyJaaAnusACbIHBIH OHTOTEHE3I ’)KOHE KAC KYPBLJIBIMbI

Annoramus. Makanaga Coarycrik Kazakcranga ecerin Pulsatilla TyKeIMAAC TYPICPiHIH KYHEILUTITI, 5Kac JKaF-
JAMbIH 3ePTTEY HOTIOKENEPI KenTipiareH. Marepuanaap JalaiblK 3epTTEyIep HOTHKECIHAC aTbIHADL, 910N MOTIMET-
Tep eckepimai. 3eprreynep [laBmogap, AxkMoma OOIBICTAPBIHBIH AyMAFBIHIA JKATMAH TYIICHY KOHC TYKBIMIAPIBIH
micin sxkerinyi ke3eHinae (2018-2019 sxok.) Kyprizimai.

Kazakcranusig (hrnopacsiHaa conrycTik-0areic odmbictaps! ymis Pulsatilla Mill TyKeIMAACHIHBIH MBIHATAH YII
TYpi kearipinren: P. flavescens (Zucc.) Juz., P. multifida (Pritz.) Juz., P. patens (1.) Mill. [1]. Oxrycrik Opanasig
apanmac ayMarbl YIOiH, OHBIH immiaae Yens0i oOmeichHaa P.uralensis (Zam.) Tzvel xemripineni.

JlarentTi ke3eH. P. multifida xane P. aggr patens xeMici May CBIMHBIH OipiHIm OHKYHZAITiHAE miceni. bip skemicre
TyKeIM eHIMALMIr — 100-140 >xamrakma. Oprama >kactarbl TEHEPATHBTIK Kykzeri ecimaikre 450-600 »xaHrakmia
TY3UIel.

Bupruamnai ke3eH. Ockinaep (p). TyksmMHBIH oHTimTIr 50-60% Aciiin xorapsl. TOMBIPAK OHTIIITITI JKOFAPHI —
50%, 3epTXaHATBIK 85%. OCKiH ®armadbHAA 3-4 KYPACTI MKAMBIPAKTAH TYPATHIH MOFBIP TY3CIL

FOBennnai sxarmatina (j) 4-5(6) sKamBIPAKTAH TYPATHIH IMOFBIP KAJBINTACATbL. JKameIpakTap yuI OemikTi, YIKCH
Yyiecke OeJiHreH, olap 63 Ke3eTiHAe ricmenepre kecinreH. TambIp sKyHeci KiHAIK TaMBIPMCH KOHE CKIiHIN PETTi
KONTETCH TAMbIP APKbIIbI YCHIHBLUIFAH. Byn >kac KyHiHAE >KABIPAKTBIH OPTAIBIK OIiri Carakchl3. BIpiHII KbLT
OCIMIIKTEP OCHI KYHIC KbICTAMH/TBL.

WmMatypmel mapakrapma (im), P.uralensis-aerimedt y3apTeurFaH TaMmbIpcadak maiga Oonamgsl. Y OemikTi
JKamBIPAK TaKTa ONMIICMACPI KEIeCi Jkac sKaFmaibiHa Kaparanzaa 1,5 ece a3. ToMeHr1 HAFBI3 KAMBIPAK KOJITHIFBIHAAFHI
OypmiikrepacH 1-3 po3erkansl opkeHaep makima 0omaasl. UIMMATYPIBIK 6CIMAIKTIH KYHTi30STiK 5Kachl — 1-2 KBIL

Bupruamnai sxargaiina (v) ecy Oypmiiri MCH IIOFBIPIAHFAH MOIYJIBACP CAHBIHBIH 6CYi, KONTCIeH Oypmriri 6ap
KyarTsl TaMmbIpcadak Tysinexi. JKambipakrapbl kemeciged TYPIK €pPEeKIICTiKKe He OONabl: »KambIpakTap OeiriHiH
TICIIENIEP CAHBI APTAAbI KOHE >KAIBIPAK O6MIKTEpI YCaK KYWre alHAIIBIN, OPTAHFHI JKATIBIPAK CAFAFbIHBIH Y3bIHIBIFbI
OPTYpPIIL.

XKac reneparusTi mapakrapra (g;) 1-3 ryacaybITsl skone 1-3 mOFBIpIaHFaH 6CKIHAED Karaabl. by skactarsl p.
uralensis-ke KaparaHzma TambIpcabarbel OyTiH, TapMakramMaraH. OpTama TCHSpaTHBTI JKaFmaiina (g,) TambIpcadaFsl
KONTCTCH MIOFBIPIAHFAH OPKCHI 0ap KayIeKC TY3CAl.

Ecki sxac sxargaiibiaaa (g;) MOFBIPIAHFAH 6PKCH CAHBI A3asAbl, TY3ICTIH TYIACP JAMBIMAHIBI YKOHC TYIACHYTC
Kipicneiiai. JKamplpak TimiMaepi yCakTanFaH Oenikrepre OOImHICH, Oy pEeTTe OPTANbIK >KANbIPAK CAFAFbIHBIH
Y3BIHABIFBI KilipeHeIi.

CyOcenmnai mapakrapaa (S) TaMeIpcabakTapsl YIKCH TCPCHIIKTE opHagacaasl. [lapuemiaepac seKe BEeTeTaTHB-
TIK PO3ETKAJap MCH TAMBIPCAOAKTAPABIH Ky PAHTHIHbI OaliKkananbl. JKambIpak TAKTachl TYPIIK PEKIICIIIKTI CAKTAH/IbL.

Axmomna xone [laBaogap oOmpicTapeiHaa opHamackaH P. multifida sxone P. aggr patens 5 neHOmoOmy IIOUACH
seprrenni. P.multifida xone P. aggr. patens TacTsl MEKCHACHTIH sKkepiepre HerizaenreH, epekmmeci 1-1{[1 (;kapracrap
apachIHIarel amaH) OoJbIl caHanmanasl, MyHIa P.multifida nmama OyranapbIHBIH apachblHAA KYPFaK INAJFBIHIAP
KE3JeCei.

Pulsatilla TyKpIMAAC TYPACPAIH CHCTEMATHKAJIBIK JKOHE ITOITY JHIIILIIBIK KYPAMBIH 3€pTTEY MyHIA P.aggr patens
MIAPTTHI TYPAC KATKBI3yFa OONMATHIH OipHENIE KYPACTI aKbIPATHUIATHIH HACLT MECH OymaHmap 0ap €KEHIH KePCeTTi.
BapibIk 3epTTENreH MONMyIAISIIAp OACTTE TOIBIK, TYPIACPAIH THIFBI3ABIFBI 6TC JKOFApBL, Oy TYpAiH TaOWrH
JKaFaaiioa KaaemTel OOMYBIH KaMmTamack3 eredi. COHBIMCH Kartap, AKBUIOAH ayBUIBIHBIH KAHBIHIA OPHAJACKAH P.
aggr patens IOy JIIIISCHIHBIH AaHTPOIOTCHIIK KYKTEMeC1 0011a TYPa, MHBA3HLUIBIK CHIIATTAFHI TTOTLY JLIIILIFA HE.

Kazaxcranuse Ker3eur kitabsHa (2014) Pulsatilla patens (L.) Mill. (Il canar. Cupek typi) xoue P. flavescens
(Zuccar.) Jus. (Il canar. YKolsuibIn 0apa KaTKAaH TYP) CHPEK OCIMIIKTSP PETiHAC CHrisinreH [16]. 3eprrey aiima-
FRIHZA «Ta3za» p. Patens-ti 0i3 pacramanpik. backa xarsiHaH p. flavescens HOMCHKIATYpaChI ©3repai, Oy aray KeHHi-
pEeK OHOHHMZI OOJBIT IIBIKTHI OHE KOJJAHBLIYHI 1a MyMKIH emec [17]. Capsr TycTi eciHmiiepal Oenrirey yImiH
P.uralensis (Zam.) Tzvel araysr kongansutansl. JKorapeiaga adTeiFaHIapra OalIaHBICTH 013 Ka3akCTAHHBIH CHPEK
Ke3meceTin eciMmikrep TidiMiHCH P.flavescens-Ti KocmaraHma, coHOaW-aK P. uralensis-t1i KazakcranusH Kp3pin
KiTaOBIHA KOCY apKbUThl KazakcTan ayMareiHAa P. patens HSFYpIIbIM 101 OPHATACKAHBIH AHBIKTAY OOMBIHINA KOCBIM-
ma (PIOPHCTHKANBIK 3CPTTCY ISP KYPTi3y KAKET OCH CCCITCHMIS.

Tyiiin ceznep: Pulsatilia multifida Mill., neromomy s, Conrycrik KazakcTas, »ac epekmerntikTepi.




Bulletin the National academy of sciences of the Republic of Kazakhstan

I. K. Cyaranrasuna’, A. H. Kynpusmos?, O. A. Kynpusimos?, P, C. Beiimos’

"Kocramalickuit rocy 1apcTBEHHbIH yHIBEpCHTET HM. A. Baiitypcsinosa, Kocramaii, Kaszaxcram;
*Ky36acckuii Gotanuueckuii can, deaepanbHbIi HCCICI0BATCILCKUI HCHTP VI
n yraexumun CO PAH, Kemeposo, Poccus

OHTOI'EHE3 M BO3PACTHAS CTPYKTYPA HOIYJISIIUIA
PULSATILLA MULTIFIDA MILL. B YCJIOBUAX CEBEPHOT'O KA3AXCTAHA

AnHoTanust. B crarse mpuBEICHBI PE3YJIBTATHI M3YUCHHS CHCTEMATHUYCCKOH NMPHHAIICKHOCTH, BO3PACTHBIX
COCTOSIHHH BUIOB poaa Pulsatilla, npom3pactarommx B CepeproM Kazaxcrane. Marepuraisl mOIyUeHbI B 3y IbTaTe
TIOJICBBIX MCCICIOBAHMH, YYTCHBI JHTCPATYPHbIC maHHbIe. MccienoBaHus mpoBeAcHBI Ha Teppuropnu [laBmomap-
CKOH, AKMOJIHMHCKOH 00IIacTed B MEPHOJ MACCOBOTO IBETCHHS M CO3PCBAHMUS CEMSAH B OJHHMX M TEX )KC IICHOIIOILY -
musax (2018-2019 rr.).

Bo ¢nope Kazaxcrama ami cesepo-3amagHbIX 007acTe HPUBOAWTCA TPH BUma poxa Pulsatilla Mill.:
P. flavescens (Zucc.) Juz., P. multifida (Pritz.) Juz., P. patens (L.) Mill. [1]. dna cmexubix Teppuropuii FOsxHOTO
VYpana, B ToM uncne YersOMHCKOH 00macT mpuBoAuTC P. uralensis (Zim.)Tzvel., KOTOPBIH paccMaTpUBACTCA KAK
oHoHuM P. flavescens (Zucc.) Juz. [2,3].

Jlarentueiit nepuon. Ilnoasr P. multifida u P. aggr. patens HAYMHAIOT CO3PEBATh B IICPBOM JCKANC HIOHS.
Cemennas mpoayktusHOCTE — 100-140 opemko Ha minox. Ha pacteHmm, HaxomsmeMmcs B CPEOHEBO3PACTHOM
TCHEPAaTHBHOM COCTOSTHHIH, 00pasyercs 450—600 opemkos.

Buprununsasiit nepuos. [Tpopoctku (p). BexoxxecTs cemstH BIcokas 10 50-60%. ['pyHTOBasI BCX0XKECTh BBICO-
Kas, oxkono 50%, naboparopHas — 85%. B cocTosHIM POPOCTKOB (hOPMHPYSTCH PO3CTOUHBIH mMoOCT U3 3-4 THCTOY-
KOB Pa3HOM CIO’KHOCTH.

B roeHmnbHOM cocTosHuH (j) GopMupyercst pozeTouHbii moder u3 4-5(6) mucTbeB. JIUCThS TpeXpa3acibHbIC,
paccevucHHbIC Ha KPYITHBIC TOJH, KOTOPBIC B CBOIO OUCpeab HAAPE3aHbI HA 3yOubl. KopHeBas cucTeMa mpeacTaBlIcHa
CTECP’KHEBBIM KOPHEM WM MHOTOUMCIICHHBIMH KOPHSIMH BTOPOTO MOpPsAKa. B 3roM BO3pacTHOM cocTosHUE 0060Cc00IC-
HUS YCPEIIKA NEHTPATbHON O KaK BUAOCTICHH()IMMECKOTO TIPU3HAKA HE MMPOUCXOAUT. B 3TOM COCTOSIHMHM pacTeHHs
TIEPBOTO T0a 3UMYIOT.

Y mMmMatypHBIX OcoOeH (im), Tak >ke Kak W y P. uralensis mpoucxoaut (HOPMHPOBAHUE YAIMHECHHOTO
KOpHEBHINA. JINCTOBBIC IUIACTHHKH TPEXPa3AcibHBIC C INIyOOKO PAcCEUCHHBIMH JOIIMH, HX pasMepsL B 1,5 paza
MEHBIIIE, YeM V TOCIICAYFOIIX BO3PACTHBIX COCTOSHAN. Y3 mouek BO30OHOBICHHS, HAXOAAIINXCA B MA3YXE HIKHUX
HACTOANIHX JIUCTHEB 00pasyercs 1-3 pozerounsix moberoB. KajxeHmapHBIH BO3PACT HMMATYPHOTO pacTeHuA 1-2 roaa.

B BUPruHMIBHOM COCTOSIHHH (V) NMPOMCXOJUT HAPACTAHHE KOJIMYCCTBA MOYEK BO30OHOBICHHS M PO3CTOYHBIX
MOy JIeH, (POPMHUPOBAHUE MOIIHOTO KOPHEBHIIA C MHOTOUHCJICHHBIMH ITOYKAME BO30OHOBJICHHSA. JINCThs TiprOOpe-
TalOT BHAOCTICHH()UIHOCTD. YBEIMYMBACTCS KOJIMYECTBO 3YOLOB, TOMH JIHCTHEB CTAHOBATCA Y3KHMH, Y CPEIHETO
JMCTOYKA PA3BUBACTCS PA3HON JIMHBI YCPEIIOUCK.

K momogpiM renepatmBHBIM 0coOsAM (g;) OTHOCATCS pacteHmsa ¢ 1-3 mseTroHocaMu W 1-3 PO3ETOYHBIMHU
moderamu. B ormiume ot P. uralensis B 3T0M BO3pacTe KOPHCBHINE ICIFHOS, HCPA3BETBICHHOS. B cpeHeM TeHepa-
THBHOM COCTOSIHHH (g,) KOPHEBHIIEC 00pa3yeT MHOTOTIABBIH KayACKC C MHOTOYHCICHHBIMH PO3CTOYHBIME MOOETa-
Mu. B crapoM BO3pacTHOM COCTOSIHHH (g3) YMCHBIIACTCS KOIMUYECCTBO PO3ETOYHBIX MTOOETOB, 00PA3yIOIHECS I[BETO-
HOCBI OCTaIOTCS HEAOPAZBUTHIMY W HE TPHUCTYIAKOT K IBETCHUIO. JIMCTHS paccedyeHBI HA OYCHD Y3KHE A0JH C OOIb-
MM KOJIHYECTBOM 3yOLOB, IIPH 3TOM JJIMHA YCPEIIOYKA ¥ IICHTPAIBHOM JOJIH CTAHOBHUTCS MHHUMAIHHBIM.

VY cyOceHWIBHBIX 0COOCH (S) MPOHCXOAMT MANCPAUWsd KOPHCBHII HA OOJBIYI0 TIYOHHY C 0Opas0OBAHHCM
BCTETATHUBHBIX PO3ETOK HA OTACIBHBIX MAPLEIIAX W MPEACTABICHBI CHCTEMOW OTMHPAIOIINX KOPHEBHII, C OJHHOY-
HBIMH BET€TATUBHBIMH PO3ETKAMH. JINCTOBBIC IIIACTHHKA COXPAHSIOT BUAOBYIO CHEIU(DHIHOCTb.

Wzyueno 5 nenonomywiuit P. multifida n P. aggr. patens, pacTionoKeHHbIX B AKMOIHHCKOH 1 ITaBmogapckoi
obnactsax. Llenomomymsumu P. multifida n P. aggr. patens IpAypoOYCHBI K KAMECHUCTHIM MECTOOOUTAHHUIM, HEKOTO-
pbM uckmoucHueM sBseTCA LITT-1 (momsara Mexay ckagamu), Tac P. multifida BCTpeyaeTCs Ha CyXOAOIBHOM JVTY
CpeaM CTEIHBIX KyCTaPHHUKOB.

H3zyueHne cucTeMaTHIECKOTO U IO JBIIIMOHHOTO COCTaBa BUAOB poja Pulsatilla mokazamno, 4To 346Ch IMEETCS
HECKOJIBKO TPYJHO Pa3IHYUMbIX PACc M THOPHIOB, KOTOPBIC MOXKHO YCJIOBHO OTHECTH K P. aggr. patens. Heodxoanmo
OTMETHTb, YTO BCE M3YUCHHBIC MOIYJLIIHH, KAK MPABHUIO, MTOJHOYWICHHbIC, INIOTHOCTh BHAOB JOCTATOYHO BHICOKAS,
4T0 O0CCTICYNBACT HOPMAILHOE CYINCCTBOBAHHC BHIA B NPHPOIHBIX YCIOBWIX. bonee Toro, momyiimmu P. aggr.
patens, pacNoONOKEHHBIC BO3IE C. AKbIIOAl, HECMOTPS HA HMCIOLIYIOCS AaHTPOTIOTCHHYI0 HATPY3KY, UMCIOT MO JIsi-
MY MHBA3HOHHOTO XapakTepa.

B Kpacuyro Kaury Kazaxcrana (2014) B kadecTBe peIKUX PAaCcTCHUM BKIFOUCHBI Pulsatilla patens (L.) Mill.
(IT xarcropusa. Penxwit Bun) u P. flavescens (Zuccar.) Jus. (Il xareropusa. Coxpamarormmiics Bua) [16]. Hammume
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