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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 rosette 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.

Key words: Pulsatilla multifida Mill., coenopopulation, Northern Kazakhstan, age stages, age structure.

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. patens in the south of Western Siberia and in Northern Kazakhstan. It is
hybridized actively with P. multifida 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
P. multifida Pavlodar region, Bayanaul village, the Bayanaul Mountains,
CP-1 (Pritz ) Juz 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
castern slope of hills, the feather grass steppe

the base of a small hill,
gravelly soil

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

CP-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 turns 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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Figure 1 — Age stages of P. multifida and P. aggr. patens: p - seedings, J - juvenile stage; im - immature stage, v - virginal stage

On the virginal stage (v), there is an increase of resumption buds and rosette 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 (figure 1, v).

The first flowers appear in some plants in the third year (about 10%) and in 4-5 years for the plants in
natural habitats. Young generative plants (g;) have 1-3 peduncles and 1-3 rosette shoots. Unlike
P. uralensis, the rhizome is whole, unbranched in this age (figure 2, g,).

Figure 2 — Age stages of P. multifida Figure 3 — Age stages of P. multifida
and P. aggr. patens: g, - young generative plants and P. aggr. patens: g, - middle-aged generative plant

On average generative stage (g;) the rhizome forms a many-headed caudex with numerous rosette
shoots (figure 3, g,). The rhizome is loosely branched into separate parcels and in this respect, it is similar
in this age to P. patens [15]. The plant remains vegetatively inactive.

In old age (g3), the number of rosette shoots decreases and the flower stalks remain underdeveloped,
they do not start flowering. 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. Systematic studies do not take into account
the changes in leaf morphology depending on the age stage. The rhizome is branched into several parcels,
but the number of rosette shoots decreases (figure 4, g;).

Subsenile plants (s) undergo 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. Leaf-blades retain their species specificity (figure 4, s).

According to the classification of life forms by I.G. Serebryakov (1962) P. multifida and P. aggr.
patens are perennial herbaceous short-stem multi-headed polycarps and are similar in nature to P. patens
more than to P. uralensis.
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Figure 4 — Age stages of P. multifida and P. aggr. patens: g; - old-aged generative plant, s - subsenile plant

We have studied 5 CP of P. multifida and P. aggr. patens (table 1).

CP-1. The population area is 2000 m?, total projective cover (TPC) is 100%, the TPC of P. multifida
is 30%, the community has 20 species. The vegetation is formed by Artemisia marschalliana, Festuca
valesiaca, Koeleria cristata, Orostachys spinosa, Phleum phleoides, Potentilla bifurca, Stipa capillata,
Veronica incana.

CP-2. The population area is 2x104 m*, TPC is 60%, the TPC of P. multifida is 10%, the community
has 23 species. The vegetation is formed by Antennaria dioica, Artemisia austriaca, Bromopsis inermis,
Gagea granulosa, Pentophylloides parvifolia, Potentilla humifusa, Spiraea hypericifolia, Stipa pennata,
Tulipa patens.

CP-3. The population area is 6x103 m?, TPC is 80%, the TPC of P. multifida is 30%, the community
has 22 species. The vegetation is formed by Artemisia austriaca, A. latifolia, Carex supina, Centaurea
sibirica, Galium verum, Phleum phleoides, Poa angustifolia, Potentilla argentea, P. canescens.

CP-4. The population area is 3x103 m?*, TPC is 60%, the TPC of P. multifida is 25%, the community
has 29 species. The vegetation is formed by Festuca valesiaca, Goniolimon speciosum, Helichrysum
arenarium, Medicago falcata, Phlomoides tuberosa, Silene chlorantha, Spiraea hypericifolia, Stipa
capillata, S. pennata, Valeriana tuberosa.

CP-5. The population area is 6x103 m?, TPC is 80%, the TPC of P. multifida is 30%, the community
has 25 species. The vegetation is formed by Echinops ritro, Festuca valesiaca, Filipendula vulgaris,
Gentiana fetisovii, Gypsophila altissima, Pilosella echioides, Spiraea hypericifolia, Stipa capillata,
S. pennata, Thymus marschallianus.

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.

The highest density of 740-880 pcs/100 m” is on the rocky and gravelly hill slopes, nevertheless, the
other habitats have a high density of 232-320 pcs/100 m” (table 2).

Table 2 — Characteristics of the P. multifida and P. aggr. patens coenopopulations

TPC of P. multifida Area Density of plants, | Quantity of plants
0 0,
Ne CP TPC % u P. aggr. patens,% of CP, m’ pes/100 m? in CP, pcs A @ !
CP-1 100 30 6x10* 290 174%10° 0.40 | 0.82 | 0.12
CP-2 60 10 2x10* 320 64x10° 0.40 | 0.93 | 0.14
CP-3 80 30 6x10° 740 44.4x10° 041 | 0.83 | 0.12
CP-4 60 25 3x10° 880 26.4x10° 033 | 0.65 | 0.70
CP-5 80 30 6x10° 232 13.9 x10° 029 | 062 | 1.10
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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
CP-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
A% 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
G, 120/41.4 110/34.4 320/43.2 150/17.4 47/20.3
G; 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 II.
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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COJITYCTIK KASAKCTAHJAFbI PULSATILLA MULTIFIDA MILL.
HnonyJsIousCbIHbIH OHTOTEHE3I )KOHE KAC K¥PbIJIBIMbI

Annoranus. Makanana Conrycrik Kazakcranna ecetin Pulsatilla TYKpIMAAC TYpIepiHiH XKYHEUTIT, )Kac KarF-
JIAfbIH 3epTTEy HOTHIKENEpl KenTipiiren. Marepuaiaap najiajblK 3epTTeysiep HOTHKECIH e albIHIbI, 91601 MaTiMeT-
Tep eckepingi. 3eprreynep [laBiaogap, AkMoa 0ONBICTAPBIHBIH ayMaFbIH/IA JKAIal TYJICHY JKOHE TYKBIMIAP/IBIH
micin xetiyi keseHinae (2018-2019 »xok.) Kyprizimi.

KazakcranHbIH (ropachlHaa CONTYCTiK-0aThic 00abIcTaps! yiriH Pulsatilla Mill TyKeIMIachIHBIH MBIHATAH YIII
Typi kenripinren: P. flavescens (Zucc.) Juz., P. multifida (Pritz.) Juz., P. patens (1.) Mill. [1]. Onrycrixk Opanubsin
aparac ayMarbl YIIiH, OHBIH imiaae Yens6i oomeickiHaa P.uralensis (Zam.) Tzvel kentipineni.

JlarentTi ke3eH. P. multifida xone P. aggr patens sxeMici MayCBIMHBIH OipiHII OHKYHIITiHAE Ticeni. bip xxemicte
TyKeIM eHiMAimiri — 100-140 >xanrakmra. Opraimma kacTarbl TEHEpaTHBTIK Kyhzaeri ecimaikte 450-600 xaHFaKma
Ty3inemnl.

Buprunnngi keseH. Ockinnep (p). TykpiMubiH oHrimTiri 50-60% aeiiin xorapbl. TombIpak eHrIIITITT KOFapbl —
50%, 3epTxaHainbik 85%. OckiH xarnaiibiHAa 3-4 Kypiei )karnblpaKkTaH TYpPaThiH IOFBIP TY3€.

IOBenuni xarnaiina (j) 4-5(6) xanbslpakrad TYpaThIH IIOFBIP KajbinTacaasl. JKanbslpakrap yi OeuikTi, YiIKeH
yJiecke OejliHreH, ojlap ©3 Ke3eriHje Ticuienepre KeciireH. Tamplp yieci KIHIIK TaMBIPMEH JKOHE eKiHIII peTTi
KOIITEreH TaMbIp apKbUIbl YCHIHBUIFAH. ByJl jkac KyHiHzAe >KalbIpaKThIH OPTajbIK Oeniri carakchl3. BipiHIm but
OCIMIIIKTEp OCHI KYIi/ie KbICTai IbI.

Wmmarypnsl napakrapaa (im), P.uralensis-merimeit y3apreiiaH Tamblpcabak naima Oomampl. Yin OedikTi
JKarbIpak TakTa ejeMaepi Keneci xkac xarmaitbina kaparanaa 1,5 ece a3. TOMEHTI HaFbI3 JKaMbIPak KOJITHIFbIH/AFbI
OypmikrepaeH 1-3 po3eTkainsl epkeHIep naiga 0omaapl. UIMMaTypiibIK ©CIMAIKTIH KYHTi30€IiK Kachl — 1-2 KB

Buprunungi xarmaiina (v) ecy OypImiri MeH MIOFBIpIIaHFaH MOITYJIBAEP CAaHBIHBIH OCYyi, KelTereH Oypuriri 6ap
KyaTThl TambIpcabak Ty3ineni. JXKambipakrapbl Kenecigeidl TYpIiK epekuieiikke e Oojabl: Karblpakrap OeiriHiH
TICILIENIep CaHbl apTajibl )KOHE JKalbIpaK OeiKTepi ycak Kyire ailHaJbIN, OPTAHFbI )KANbIPAK CAFAFbIHBIH Y3bIHIBIFbI
SPTYpIIL.

XKac reneparuBti napaxrapra (g;) 1-3 rysicaybiTsl xoHe 1-3 IIOFBIpIaHFaH O©CKIHAED KaTaabl. by skacrarsl p.
uralensis-ke Kaparanjga tamblpcabarbl OYTiH, TapMakTanMarad. Opraia reHepaTUBTI Karaaiaa (g;) TaMblpcabarbl
KOITEreH NIOFbIPIaHFaH OpKeHI 0ap KayIeKc Ty3ei.

Ecki xac xarnaiibiaaa (g;) IOFbIPIAHFaH OPKEH CaHbl a3asi/ibl, TY3UICTIH TYJIep AaMbIMAKIbl )KOHE TYJICHYTe
kipicrieiai. JKanblpak TimiMaepi ycakranraH Oenikrepre OeJiHIeH, Oyl peTTe OpTAIBIK JKalbIpaK CararbIHBIH
Y3BIHJIBIFBI KilllipeieTi.

CyOcennnai mapakrapaa (S) TampIpcabakTapsl YIKEH TepeHIiKTe opHanacaasl. [lapuennaepae xeke BereTaTus-
TiK pO3eTKaxap MeH TaMbIpcabaKTapIpIH KypalTHIHEI OaifKanaabl. JKambIpak TaKTachl TYPITiK ePEeKIIeNiKTi CAaKTaH IbI.

Axmora xone [laBionap oOnbictapeinia opHanackan P. multifida sxone P. aggr patens 5 neHONOMyJISHSCHI
seprrengi. P.multifida xone P. aggr. patens TacTbl MEKEHICHTIH jkepiiepre HeriznenreH, epekiueci 1-1{IT (xapracrap
apachblHIarel aylaH) Ooybll caHanmanuwl, MyHna P.multifida nana OyranapblHbIH apachlHAAa KYpFaK IIAIFbIHIAD
Ke3Jece .

Pulsatilla TykpiMIac TYpIIepIiH CHCTEMATHKAIBIK JKOHE MOMYJISIIUSIIBIK KYpaMbIH 3epTTey MyHaa P.aggr patens
IAPTTHI TYPJE XKATKbI3yFa O0JIaThIH OipHelIe KypAeni aXbIpaThlIaThlH HOCUT MeH OyaaHaap Oap €KeHiH KepCeTTi.
Bapnblk 3epTTeireH NOMyJSLMSUIAD OACTTE TOJBIK, TYPJICPAIH THIFBI3ABIFBI ©TE JKOFaphbl, OYWI TYpIiH TaOuru
JKaFqaiaa KaublIThl 0ONMybIH KamTaMackis etei. COHpIMEH Katap, AKbUIOAl aybUIBIHBIH JKaHBIHIA OpHATACKaH P.
aggr patens MOMyJSLMACBIHBIH aHTPOMOTSH/IK XYKTeMeci 60a Typa, HHBa3USUIBIK CHIIATTAaFbl MOMYJIALUSFA HE.

Kazakcranusi Kei3emn kitaberaa (2014) Pulsatilla patens (L.) Mill. (II canat. Cupek Typi) xone P. flavescens
(Zuccar.) Jus. (IIT canar. Xoiisuein Oapa KaTKaH TYp) CHPEK eCiMAIKTep peTiHme eHrisiiared [16]. 3eprrey aiima-
FBIHAA «Ta3ay» p. Patens-Ti 0i3 pactamanpiK. backa »areiHaH p. flavescens HOMEHKIIATYpackl ©3repi, OyIT aTay KeiHi-
peK OHOHUM/II OOJIBIN LIBIKTHI XKOHE KOJIAHBUTYBI a MYMKiH emec [17]. Capsl TycTi eciHiiepai Oeinrijey yuriH
P.uralensis (Zam.) Tzvel araysl Konnanbuiansl. JKorapbiaa aiteuiFanaapra OGaiiianeicThl 613 KaszakcraHHbIH cHpek
Ke3JeceTiH eciMaikTep TidimineH P.flavescens-Ti Kocnaranna, coHmait-ax P. uralensis-ti KazakcranubiH Kbi3but
KitaObIHa KoCy apKbuibl Ka3akcran aymarbiHaa P. patens HEFypIibIM J1oJl OpHAIaCKaHBIH aHbIKTay OOMBIHIIA KOCHIM-
11a (pJIOPUCTHKAJIBIK 3€PTTEYJIIEp KYPri3y KaKeT JAeN ecenTeiMmis.

Tyiiin ce3nep: Pulsatilla multifida Mill., nenonomyssist, Conrycrik Kazakcras, xac epekiiesnikrepi.
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OHTOTEHE3 M BO3PACTHAS CTPYKTYPA NONYJISAIUI
PULSATILLA MULTIFIDA MILL. B YCJIOBUSAX CEBEPHOI'O KASAXCTAHA

AnHoTanusi. B craThe mpHBEIEHBI pe3yJbTaThl M3YyYEHUsS] CUCTEMATHYECKOH NPUHAIIEKHOCTH, BO3PACTHBIX
cocTosiHAM BUIIOB poxaa Pulsatilla, nponspactaronmx B CeBepHoM Kazaxcrane. Marepuaisl OJTy4eHBI B pe3yJIbTaTe
MIOJIEBBIX HCCIIE/IOBAaHHUM, YUTEHBI JINTEpaTypHbIE JaHHbIE. cciienoBanust npoBeeHsl Ha Tepputopun IlaBiomap-
CKOM, AKMOJIMHCKON 00JacTel B IMepHoJ] MacCOBOTO I[BETEHHS M CO3PEBAHUS CEMSH B OJHHUX M TEX XK€ IIEHOIOITy-
nsusx (2018-2019 rr.).

Bo ¢mope Kazaxcrana mms ceBepo-3amagHbIX oONacTeld TPUBOAUTCS TpU Buma poxa Pulsatilla Mill.:
P. flavescens (Zucc.) Juz., P. multifida (Pritz.) Juz., P. patens (L.) Mill. [1]. Jns cMmexHbIx Tepputopuii KOxHOTO
Vpana, B ToMm unciie YensOuHckoit obnactu npuBoautcs P. uralensis (Zam.)Tzvel., KOTOpBIH paccMaTpuBaeTCs Kak
ononuM P. flavescens (Zucc.) Juz. [2,3].

Jlarentnsrit nepuon. Ilmomgsr P. multifida n P. aggr. patens Ha4YMHAIOT CO3pPEBATh B IEPBOW JICKAJE HIOHS.
Cemennas npomyktuBHocTh — 100-140 opemxoB Ha ruoa. Ha pacTeHuu, Haxofsmemcss B CpPEIHEBO3PACTHOM
TeHEPaTHBHOM COCTOSIHUH, 00pa3yetcs 450—600 opemikos.

Buprunmienstii nepuon. I[popoctku (p). Bexoxkects cemsin Bicokast 10 50-60%. I'pyHTOBast BCX0XKeECTh BBICO-
Kast, okoJio 50%, maboparopHas — 85%. B cocTosHUE MPOPOCTKOB (hOPMHPYETCS pO3ETOUHEIH moder u3 3-4 TUCTo4-
KOB Pa3HOM CIOKHOCTH.

B roBeHMIIEHOM CcOCTOSHUH (j) hopMEpyeTcsl po3eTouHbIH mober u3 4-5(6) nucteeB. JIMCThS TpexpasaenbHbIe,
paccedeHHbIE Ha KpPYITHBIE JIOJIH, KOTOPBIE B CBOIO O4Yepeb Haape3aHsl Ha 3yO1pl. KopHeBas cucrema mpeacraBicHa
CTEP’KHEBBIM KOPHEM M MHOTOYHCIEHHBIMH KOPHSIMH BTOPOTO HOpsiaKa. B 3ToM Bo3pacTHOM cocTtostHUM 0060c0o0i1e-
HUS YepeliKa IeHTPAIbHOM JOoIHM KaKk BUAOCIenn(pUIecKoro Npu3HaKa He MPOMCXOIHUT. B 3TOM cocTOsIHUM pacTeHuUs
MIEPBOTO IojJja 3UMYIOT.

Y uMMaTypHbIX ocoOeit (im), Tak e Kak u y P. wralensis npoucxXoauT (OPMHPOBAHUE YIUTMHEHHOI'O
KopHeBHIlA. JIMCTOBBIE TUIACTUHKH TpeXpasieibHbIe ¢ IIyOOKO PacCeYeHHBIMH NOJSIMH, UX pa3mepbl, B 1,5 pasa
MCHBLIC, YEM Yy MOCICAYIOMUX BO3PACTHBIX coctositHui. 13 mouek BO306HOBH6HI/ISI, HaxoJAIuXcsA B Ma3yXxXe HUIKHUX
HACTOSIIIMX JINCThEB 00pazyeTcs 1-3 po3eTouHbIx moderos. KaneHnnapHslii Bo3pacT ”UMMaTypHOTO pacTeHus 1-2 rona.

B BupruHWIEHOM cocTosiHUM (V) TPOMCXOANUT HAapacTaHHE KOJIMYECTBA MOYEK BO3OOHOBJIEHUS M PO3ETOUHBIX
MoJIyneH, GOpMUPOBAaHHE MOIIHOTO KOPHEBHIIA C MHOTOYHCIIEHHBIMU [TOYKaMH BO300HOBIEHHs. JIncThs iprobpe-
TAlOT BUAOCIHEIM(UIHOCTD: YBEINYNBACTCSI KOJINYECTBO 3YyOLIOB, JOJH JINCTHEB CTAHOBATCSA Y3KHMH, Y CPEIHETO
JIMCTOYKA PAa3BUBAETCS PAa3HOM AJIMHBI YEPEIIOUCK.

K MomompiM reHepaTHBHBIM 0co0sM (g;) OTHOcATCS pacteHHs ¢ 1-3 mBeroHocamu u 1-3 pO3ETOYHBIMHU
noberamu. B ommaune ot P. uralensis B 3TOM Bo3pacTe KOPHEBUIIE LIEIbHOE, HEPA3BETBICHHOE. B cpeanem renepa-
TUBHOM COCTOSIHWH (g;) KOpHEBHIIE 00pa3yeT MHOTOTJIABBIN KayJeKC ¢ MHOTOYHCICHHBIMHA PO3ETOYHBIMH ITo0era-
MH. B crapoM Bo3pacTHOM cOCTOSIHUH (g3) YMEHBILAETCS] KOJIMYECTBO PO3ETOUHBIX M0OEroB, 00pas3yroniuecs 1BETo-
HOCBI OCTalOTCSl HEZOPA3BUTHIMU U HE MPUCTYIAIOT K IBETEHUIO. JINCThs paccedyeHbl Ha OYEHb Y3KUE J0JIU C 00JIb-
MM KOJIMYECTBOM 3y6I_lOB, IIpyu 5TOM JJIMHA YEPCUIOYKa Yy L[eHTpaJ'leOﬁ J0JIM CTAHOBUTCA MUHUMAJIbHBIM.

VY cyOceHMIBHBIX 0co0eil (S) MPOMCXOAWT Manepanys KOPHEBHUII Ha OOJIbIIyI0 TiIyOuMHY ¢ oOpasoBaHHEM
BEreTaTUBHBIX PO3ETOK HA OTAEJBHBIX MapLEUIaX U MPEACTaBICHbl CHCTEMOW OTMHPAIOIINX KOPHEBUIL, C OJANHOY-
HBIMH BEre€TaTUBHBIMU pO3eTKaMH. JINCTOBBIE IMIITACTHHKN COXPAHSIOT BUJIOBYIO CHIELIU(HIHOCTb.

Wzydeno 5 neHonomymsuit P. multifida u P. aggr. patens, pacnoioXeHHBIX B AkMonuHckol u [TaBmomapckoit
obmactsx. Lenonomynsm P. multifida w P. aggr. patens puypoOvYeHBl K KAMEHUCTHIM MECTOOOWTaHMSAM, HEKOTO-
peiM uckimoueHueM sieisiercst L{I1-1 (monstaa Mexny ckainamn), tae P. multifida BcTpedaeTcss HA CyXOMOIBHOM JIYTY
CpeA CTEMHBIX KyCTapHHKOB.

W3yueHne cucreMaTndecKkoro U MOMyJISIIHOHHOTO cocTaBa BUAOB poaa Pulsatilla mokasano, 4To 3/1€Ch UMeeTCs
HECKOJIBKO TPYJIHO Pa3IM4MMBbIX pac ¥ THOPHUIOB, KOTOPbIE MOXKHO YCIIOBHO OTHECTH K P. aggr. patens. Heobxonumo
OTMETHUTDb, YTO BCC U3YUCHHBIC NOIYJJAINN, KaK MTPaBUJIO, MMOJTHOYJICHHBIC, TIJIOTHOCTh BUAOB JOCTATOYHO BBICOKAs,
4TO0 O0ecleunBaeT HOPMaJIbHOE CYIIECTBOBAaHHE BHJA B MPHPOAHBIX YCIOBHX. bojee toro, momynsuuu P. aggr.
patens, pactojoXeHHbIE BO3JIe C. AKbUIOa, HECMOTPS Ha UMEIOLIYIOCS aHTPOIIOTEHHYIO HArpy3Ky, UMEIOT MOITyJIs-
LIMM MTHBA3MOHHOT'O XapakTepa.

B Kpacnyro Kuury Kazaxcrana (2014) B xauecTBe peaxux pacteHud BkiroueHbsl Pulsatilla patens (L.) Mill.
(II xateropusi. Penxuii Bun) u P. flavescens (Zuccar.) Jus. (11l xareropus. Cokpamatomuiics Bun) [16]. Hamnune
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«4HCTOro» P. patens Ha TEPPUTOPUH HCCICHOBaHMH HaMM He HoxaTBepxkiaeHo. C JIpyroil CTOpOHBI, W3MEHHIACH
HOMeHKJarypa P. flavescens, 3T0 Ha3BaHHE OKA3aJIOCh MO3JHAM OHOHUMOM M HE MOXXET OBITh HCITONB30BaHO[17].
Jlns 0003HAYEHNS KENTOIBETKOBBIX MIPOCTPEIIOB MPHHATO Ha3BaHue P. uralensis (Zam.) Tzvel. B cBs3u ¢ BhIen3-
JIO)KCHHBIM MBI CUMTaeM, YTO CIIEAYeT NPOBECTH AOIOJIHUTEIbHBIE (IOPUCTHYECKHE HUCCIEAOBAaHMA TI0 Ompenese-
HUIO Oosiee TOYHOW Jokanmu3auu P. patens Ha tepputopun Kazaxcrana, uckmodenueM P. flavescens n3 cnmcka
penkux pactenuii Kasaxcrana, a Taxoke BkiroueHueM P. uralensis B Kpacuyro Kanry Kazaxcrana.

KaoueBsie ciioBa: Pulsatilla multifida Mill., nenononynsiuusi, CeBepHsiii KazaxcraH, Bo3pacTHbIE COCTOSIHUS,
BO3pacTHas CTPYKTypa.
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