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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.
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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. 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 - 50.8299° N, 75.8000° W, 407 m above sea level 28.04. 2018; a glade between the rocks
(Pritz.) Juz. 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

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, g1).

Figure 2 — Age stages of P. multifida Figure 3 — Age stages of P. multifida
and P. aggr. patens: gi, - 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 (gs), 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, gz).

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: gs - 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

NeCP | TPC% | p aggr. patens,% | of CP, m? pcs/100 m? in CP, pcs A ® !

CP-1 100 30 6x10* 290 174x10° 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° 0.41 | 0.83 | 0.12
CP-4 60 25 3x10° 880 26.4x10° 0.33 | 0.65 | 0.70
CP-5 80 30 6x10° 232 13.9 x10° 029 | 0.62 | 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
\% 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
G3 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 Ill. 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" No AP05132458, number of the state
registration is 0118RK00404.
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'A. BaiitypcriHOB aThiHarel KocTanait MemiiekeTTik yHuBepcuTeTi, Kocranaii, Kasakcran;
*PFA CB Kemip soHe KoMip XMMHSCHI (heepaib/i 3epTTey OpTalbIFb,
Kysbacc 6oranukansik 6arel, Kemeposo, Peceii

COJITYCTIK KASAKCTAHJAAFbI PULSATILLA MULTIFIDA MILL.
nonyJisinusiCbIHbIH OHTOTEHE3I )KOHE KAC K¥PbIJIBIMbI

Aunnoranusi. Makanazna Conrycrik Kasakcranga ecerin Pulsatilla tyksimmac TypiepiHis Ky#emisiri, sxac xar-
JIAbIH 3epTTEy HOTWKENEepi KenTipiireH. Marepuanaap najiajblK 3epTTeysiep HOTHKECIH e albIHIbI, 91601 MaTiMeT-
Tep eckepinai. 3eprreynep [laBnonap, AkMosna oOnbICTapBIHBIH ayMarbIH/a XKalllaid TYJIACHY JKOHE TYKbIMIapIbIH
micin xetutyi ke3eHinae (2018-2019 »xok.) Kypriziuii.

Kazakcranubig (iopackiHga contycTik-6areic obmabictaps! yuriH Pulsatilla Mill TyKeIMaachIHBIH MbIHAIal yIII
Typi kentipiaren: P. flavescens (Zucc.) Juz., P. multifida (Pritz.) Juz., P. patens (1.) Mill. [1]. OxrycTik Opanasig
apaJiac ayMarbl YIIiH, oHbIH iminge Yenst6i oonpickiHaa P.uralensis (Zam.) Tzvel kentipineni.

Jlatentri ke3eH. P. multifida sxone P. aggr patens sxemici MaychIMHBIH OipiHII OHKYHIIriHAE Ticeni. Bip xkemicTe
TykeM eHiMAimiTi — 100-140 >xanrakma. Opraima >kacTaFrbl TeHEpaTHBTIK Kyhzaeri ecimaikte 450-600 xanHfraxma
Ty3ineni.

Buprunanngi keseH. Ockinzep (p). TyxpiMHBIH eHrimTiri 50-60% neitin xorapsl. TombIpak eHTIIITITT )KOFaphl —
50%, 3epTxaHanbIk 85%. OcKiH xarnaibiHa 3-4 Kyp/eni )KanblpakTaH TYPaThlH IIOFBIP TY3€/i.

IOBenmni xarnaiina (j) 4-5(6) »xarnslpakTaH TYpaThIH IIOFBIP KajbInTacajpl. JKanbsipakrap yi OeJlikTi, YIKeH
yJiecke OesiHreH, oylap €3 Ke3eriHie Ticuienepre keciireH. Tamplp jkyieci KiHIIK TaMBIPMEH JKOHE eKiHIII pPeTTi
KOIITEreH TaMbIp apKbUIbl YCHIHBUIFAH. Byil jkac KyHiH/e >KalbIpaKTBIH OPTAJbIK Oeiri carakch3. BipiHImi >KbLT
OCIMIIIKTEp OCHI KYIi/Ie KbICTaMIbI.

Wmmarypnsl gapakrapaa (im), P.uralensis-merimeit y3apTeiiFaH Tamblpcabak naima Oomambl. Ymr OeumikTi
JKaIbIpaK TaKTa oJIeMIepi Keneci j)kac arnaibiHa Kaparana 1,5 ece a3. ToMeHT1 HarbI3 JKalbIpak KOJITHIFBIHIAFbI
OypmikrepaeH 1-3 po3eTkainsl epkeHep naiga 0omaasl. UIMMaTypibIK ©CIMAIKTIH KYHTi30eiK Kachl — 1-2 KB

Bupruaungi xarmaiina (v) ecy OypIIiri MeH OIOFBIpIaHFaH MOIYJIBACP CaHBIHBIH OCyi, KONTereH OypIriri Oap
KyaTThl TambIpcabak Ty3ineni. JKampIpakTrapbl KeJecigedl TYpIik epeKIIerikke ne Ooambl: >KambIpakTap OemiriHig
TicHIenep caHbl apTaJIbl JKOHE JKANbIPaK OeJiKTepl ycak KyHre aifHalbIIl, OPTAHFBI KANbIPAaK CAFaFbIHBIH Y3bIH/IBIFbI
opTYpi.

XKac renepatusti mapakrapra (g;) 1-3 ryncaysiTel sxoHe 1-3 MIOFBIpIAHFaH OCKIHIC JKaTajabl. By jKacTarsl p.
uralensis-ke kaparaHaa Tambipcabarbl OYTiH, TapMakTanmmarad. OpTaiia TeHEepaTUBTI xKaraaina (g,) TaMbIpcabars
KOITEreH NIOFbIPIaHFaH OpKeHi 0ap KayIeKe Ty3ei.

Ecki xac xarnaiibia (g3) HIOFbIPJIAaHFaH OPKEH CaHbl a3asiibl, TY31IETIH IYJIep AaMbIMaibl )KoHE TYJAeHyTe
kipicrieiai. JKanblpak TinmiMaepi ycakranraH Oemikrepre OeJiHIeH, OyJl peTTe OpTalbIK JKalblpaK CararbIHBIH
Y3BIHJIBIFBI KilllipeieTi.

CyOcenmnai napakrap/a (s) TampIpcabakTapbl YIKEH TepeHIikTe opHanacaabl. [lapuesnaep/e *eke BereTaTis-
TiK pO3eTKanap MEH TaMbIpcabaKTapIblH KypanThiHbI Oalikana sl JKanblpak TaKTachl TYPIK ePeKIIeiKTi cCaKTai/IbI.

Axmomna xone [laBnomap oOmbictapeiHna opHamackan P. multifida sxome P. aggr patens 5 meHoOmomymsusicbt
seprrenai. P.multifida sxome P. aggr. patens tactel MekeH e TIH KepIiepre HerizaenreH, epekmieci 1-LIIT (kapracrap
apachlHIaFsl ajmaH) Oonbim caHamanel, myHma P.multifida mama OyramapbiHBIH apachlHma Kyprak IaaFBIHIAp
Ke3zecesi.

Pulsatilla Tykpimaac Typiepiis CHCTEMATHKANBIK KOHE MOMYJIAIMSIBIK KYPaMbIH 3epTTey MyHaa P.aggr patens
MIAPTTHI TYPJE KATKbI3yFa OONaThIH OipHeIIe Kyp/eni aXbIpaThlIaThlH HOCUT MEH OynaHmap 0ap eKeHIH KepCeTTi.
bapnbIk 3epTTenreH MOMyJsIIUsUIap SMETTe TONBIK, TYPJIEPIiH THIFBI3IBIFEI ©TE JKOFapbl, OyJ TYpHiH TaOuru
JKaF/1aiiia KaIbInThl O0NybIH KaMTaMachl3 etefi. COHbIMEH Kartap, AKbuIOal ayblIbIHBIH JKaHbIHIA OpHAJIACKaH p.
aggr patens MomyJISIIMSACHIHBIH aHTPOIIOTEHTIK JKYKTeMeci 00J1a Typa, MHBa3HsJIBIK CUIIATTAFbI ITOIYJISIHUSFA He.

Kazakcrannbia Kpi3put kitaObsiHa (2014) Pulsatilla patens (L.) Mill. (I canat. Cupek Typi) xaHe P. flavescens
(Zuccar.) Jus. (Il canat. JKolputein Gapa jkaTKaH TYP) CHPEK ©CIMAIKTEp peTiHae eHrizinreH [16]. 3eprrey aiima-
FBIHZA «Ta3a» p. Patens-Ti 0i3 pacramasik. backa sxareinan p. flavescens HOMEHKIIaTypachl e3repii, Oyt aTay KehHi-
pPEeK OHOHUMI OOJBIN MIBIKTHI JKOHE KONIAHBUTYHI Ma MyMKiH emec [17]. Capsl TycTi eciHnminepai Oenriney yuriH
P.uralensis (Zam.) Tzvel ataysr Kongausuianst. JKorapeiia aiiTeuiraniapra GainanbicTel 613 KazakcTaHHBIH cupek
Ke3zmeceTiH ecimuikTep Tiziminen P.flavescens-ti kocmaranma, commaii-ak P. uralensis-ti Kazakcranusiy Ke3si
KiTaObIHA KOCY apKbUibl KazakcraHn aymarbiHAa P. patens HeFypibIM 011 OpHaIacKaHBIH aHBIKTAy OOMBIHINA KOCHIM-
11a (pIIOPUCTHKAJIBIK 3ePTTEYJIep KYPri3y KaKeT JAe ecenTeimis.

Tyiiin ce3nep: Pulsatilla multifida Mill., nemomomyssiiust, Conrycrik Kasakcras, ’ac epekmerikrepi.
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*Kocranaiicknii rocyAapcTBEHHbIN yHUBepcuTeT UM. A. baiitypceinoBa, Kocranaii, Kazaxcran;
2Ky36a001<1/1131 O6orannveckuit can, OenepanbHbIA HCCIETOBATENbCKUMA IEHTP Y TIIS
u yriexumuu CO PAH, Kemeposo, Poccust

OHTOT'EHE3 U BO3PACTHAS CTPYKTYPA NONYJIAUI
PULSATILLA MULTIFIDA MILL. B YCJIOBUSAX CEBEPHOTI'O KASAXCTAHA

AHHoTanmusi. B cTathe mpuBeNCHBI Pe3yNbTaThl M3YyYCHHUS CUCTEMATHYECKOH MPHHAIICKHOCTH, BO3PACTHBIX
cocrossuui BuAoB poaa Pulsatilla, mpouspacratomux B CeBepHom Kazaxcrane. MaTepuaiibl OSy4eHbI B Pe3yibTaTe
MOJICBBIX MCCIICAOBAHHMN, YUTEHBI JIUTEpATypHbIe HaHHbIe. MccnenoBaHus mpoBeieHbl Ha Tepputopuu [laBmomap-
CKOM, AKMOJIMHCKOW 00JIacTeil B MepHOI MAacCOBOTO LBETCHUS U CO3PEBAHUS CEMSH B OJHHX M TEX )K€ LEHOIOIMY-
nmsmusx (2018-2019 rr.).

Bo ¢unope Kaszaxcrana mis ceBepo-3amaiHbix obnacteidl mpuBoaumtcs Tpu Buaa poaa Pulsatilla Mill.:
P. flavescens (Zucc.) Juz., P. multifida (Pritz.) Juz., P. patens (L.) Mill. [1]. Just cmexubIx Tepputopmii FOxHOTO
Vpana, B Tom uncie Yensbunckoi obmactu npuomurcst P. uralensis (Zam.)Tzvel., kotopsiii paccMatpuBaeTcsi Kak
ononuM P. flavescens (Zucc.) Juz. [2,3].

Jlatentnsiit mepron. Ilmoger P. multifida u P. aggr. patens nauwnaroT co3peBaTh B MEPBOM JeKaje HIOHS.
Cemennast mpoxyktuBHocTh — 100-140 opemkoB Ha minoa. Ha pacteHuy, HaxomsiieMcsi B CpPEJHEBO3PAacCTHOM
TeHEPATUBHOM COCTOSIHUH, 00pasyeTcs 450—600 opemkos.

Buprunnnenstii nepuon. [Ipopoctku (). Bexoxkects cemsin Beicokas 10 50-60%. ['pyHTOBast BCX0XKeCTh BBICO-
Kast, okoJo 50%, maboparopHas — 85%. B coCTOSHUM MPOPOCTKOB (OPMHUPYETCS PO3CTOUHBIN moder u3 3-4 TucTod-
KOB Pa3HOM CIIOKHOCTH.

B toBenmnbHOM coctosiauu (j) hopMupyercst po3eTounbli moder u3 4-5(6) nuctbeB. JIUCThs Tpexpas3ienbHbIe,
paccedeHHbIC Ha KPYITHbIE JOJH, KOTOPEIE B CBOKO o4Yepelb Haape3aHsl Ha 3yOubl. KopHeBas cucrema npeacraBicHa
CTEPXKHEBBIM KOPHEM M MHOTOYHCIIEHHBIMH KOPHSIMH BTOPOTO MopsAaKa. B aToM Bo3pacTHOM coctosHMH 060co0ie-
HUS Yepenika eHTPAIbHOM oI KaK BUAOCHeN(UIecKoro Npu3HaKa He MPOMCXOIHUT. B 3TOM cOoCTOSIHUM pacTeHUs
HEPBOTO TOJIa 3UMYIOT.

Y ummatypHbix oco0Oeir (im), tak >xe kak u y P. uralensis mpoucxomaut (GopMHpOBaHUE YIIHHEHHOTO
KopHeBHIla. JIMCTOBBIE TUIACTUHKH Tpexpa3ieibHble ¢ INIyOOKO paccedeHHBIMH IIOJISIMH, UX pa3Mepbl, B 1,5 pa3za
MEHBIIIE, YeM Y TIOCIIEIYIOIIUX BO3PACTHBIX COCTOSIHUM. M3 moyek BO30OHOBIEHHS, HAXOASIIMXCS B Ma3yXe HIKHUX
HACTOSIIIMX JINCThEB 00pazyeTcst 1-3 po3eTouHbIx noderos. KanennapHeiii Bo3pactT MUMMaTypHOTo pacTeHus 1-2 rona.

B BupruHmisHOM coctossHuH (V) MPOUCXOANUT HapacTaHHE KOJIMYECTBA ITOYEK BO3OOHOBJIEHHS U PO3ETOYHBIX
MoJyneH, (OpMUPOBaHHE MOIHOTO KOPHEBHIIIA C MHOTOYHCIICHHBIMU MTOYKaMH BO300HOBIIEHHs. JINCThs TproOpe-
TaOT BHAOCHCHU(DUIHOCTD: YBEIUYUBACTCS KOMMYECTBO 3yOLIOB, OJNH JIMCTHEB CTAHOBSTCS Y3KUMH, y CPEIHETO
JIMCTOYKA Pa3BUBACTCS PA3HOM JAJHHBI YePEIIOYEK.

K MononpiM reHepaTHBHBIM 0co0siM (Q;) OTHOCATCS pacteHus ¢ 1-3 1BeToHOcamMu M 1-3 PO3ETOYHBIMH
noberamu. B ortmiume ot P. uralensis B aTom Bo3pacte KOpHEBHILE LEIbHOS, HEPa3BETBICHHOE. B cpenHeM reHepa-
TUBHOM COCTOSIHUH () KOpHEBHIIE 00pa3yeT MHOTOTJIABBIN KayIeKC ¢ MHOTOYHCICHHBIMHA PO3ETOYHBIMH MTo0era-
mu. B cTapoM Bo3pacTHOM cocTOSTHUU (J3) YMEHBIIIACTCSI KOJMYECTBO PO3ETOYHBIX MOOETr0B, 00pas3yroIuecs BETO-
HOCBI OCTaIOTCSl HEZIOPA3BUTHIMU U HE MPUCTYIAIOT K IIBETEHHUIO. JIUCThsl paccedyeHbl Ha OYEHb Y3KUE J0JIU C 00JIb-
IIMM KOJIMYECTBOM 3yOI0B, IPH 3TOM JIJIMHA YEPELIOYKa Y IIEHTPAILHOM J0JIM CTAHOBHUTCSI MUHUMAIbHBIM.

VY cyOceHMIBHBIX 0co0eil (S) MPOMCXOAWUT Manepanus KOPHEBHI] Ha OOJbIIyl0 TIyOMHY ¢ oOpazoBaHUEM
BEreTaTUBHBIX PO3ETOK HA OTHENILHBIX MapleiiaX U MPeACTaBICHbl CHCTEMOW OTMHPAIOMINX KOPHEBUIL, C OJNHOY-
HBIMH BEr€TaTUBHBIMU pO3€TKaMH. JINCTOBBIE MIIACTHHKN COXPAHSIOT BUJIOBYIO CIICHU(HYHOCTB.

U3yueHo 5 nenonomynsiumid P. multifida u P. aggr. patens, pacronoxxeHHbIX B AKMONUHCKOH 1 [TaBionapckoii
obnactsx. Llenonomymsiumu P. multifida u P. aggr. patens npuypodeHsl K KAMECHUCTBIM MECTOOOUTAHHSAM, HEKOTO-
pbiM HckimouenneM sBisiercst LIT-1 (monsiHa mMexxny ckanamu), rae P. multifida BctpeyaeTcs Ha cyxomoabpHOM JyTy
CpeIy CTEIHBIX KYyCTapHHKOB.

W3ydenne cucTeMaTHIeCKOTO U MOMYJIIIIMOHHOTO cocTaBa BuoB poaa Pulsatilla mokasano, uro 3xeck nmeercst
HECKOJIBKO TPYAHO Pa3IMYMMBIX pac U THOPHIOB, KOTOPHIE MOXHO YCIIOBHO oTHecTH K P. aggr. patens. Heo6xoxumo
OTMETHUTb, YTO BCE M3YUCHHBIC MOMYJISIHMU, KaK IPaBHUIIO, TOJHOWICHHBIE, MJIOTHOCTh BUIOB JIOCTATOYHO BHICOKAs,
4yTo obecreynBaeT HOPMAIBHOE CYLIECTBOBAHHE BHIA B NPUPOAHBIX ycioBusaX. bonee Toro, momymsamuu P. aggr.
patens, pacronoxeHHbIe Bo3Je ¢. AKbUIOal, HECMOTpSl Ha HMEIOIYIOCS aHTPOIIOTEHHYIO HATPy3KY, HMEIOT IIOITyJIi-
M1 UTHBa3MOHHOT'O XapakTepa.

B Kpacuyro Kuury Kaszaxcrana (2014) B kauectBe peakux pacteHuii Bkimrouens Pulsatilla patens (L.) Mill.
(I kareropust. Penkuii Bum) u P. flavescens (Zuccar.) Jus. (IIT kateropusi. Cokpamiatomuiicst Bua) [16]. Hannuue
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«aucroro» P. patens Ha TeppuUTOpHH HCCICAOBaHMM HaMH He moaTBepkaeHo. C Apyroil CTOPOHBI, M3MEHHIACH
Homenkarypa P. flavescens, sTo HasBaHWe 0Ka3aloCh MO3HAM OHOHMMOM M HE MOKET OBITH MCHONB30BaHO[17].
Jlnst 0603HAUEHHS JKENTOMBETKOBLIX TIPOCTPENIOB MPUHATO HazBanue P. uralensis (Zam.) Tzvel. B cBsi3u ¢ BBImICH3-
JIOKEHHBIM MBI CYMTAEM, YTO CJIEAYeT HPOBECTH NOIOJIHHUTEIbHbBIE (BIOPHCTHUECKHE MCCICAOBAHUS II0 ONpeese-
HUIO Gosiee TOYHOM Jokamm3anmu P. patens ma teppurtopnn Kasaxcrana, mckmouenuem P. flavescens uz crmcka
penkux pacrennit Kasaxcrana, a Takxke primrouenuem P. uralensis 8 Kpacuyto Kuunry Kazaxcrana.

Kmouessie cioBa: Pulsatilla multifida Mill., nenonomyssiiis, Ceeprbrii Kasaxcran, Bo3pacTHbIE COCTOSHUS,
BO3pACTHasI CTPYKTYpa.
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