DOI 10.31489/2023BMG4/134-141

UDC 58.009

M.Z. Zhumagul*® S.K. Mukhtubayeva?", S.A. Kubentayev?,
K.S. Izbastina®*, N.B. Abubakirova?, A.D. Rustemova®

Al-Farabi Kazakh National University, Almaty, Kazakhstan;
2RSE on the REM “Astana Botanical Garden” Committee of Forestry and Animal World of the Ministry of Ecology,
Geography and Nature Conservation, Astana, Kazakhstan;
3Astana International University, Astana, Kazakhstan;
4. Seifullin Kazakh AgroTechnical Research University, Astana, Kazakhstan;
5L.N. Gumilyov Eurasian National University, Astana, Kazakhstan
*mukhtubaeva@mail.ru

A study of the cenopopulations and ontogenetic structure of Adonis wolgensis
in the Akmola region

The article presents the results of study of six cenopopulations of rare medicinal plant Adonis wolgensis
Steven ex DC. (Ranunculaceae) in Akmola region of Northern Kazakhstan. Ecological-phytocenotic
characterization was given and ontogenetic structure of cenopopulations was studied. It is established that in
the studied region Adonis wolgensis grows among steppe grasses, in bushes, occasionally on forest edges and
on forest lawns. In general, the condition of the studied Adonis wolgensis cenopopulations is satisfactory.
Analysis of age spectra showed that cenopopulations not or slightly affected by anthropogenic impact are
characterized by a spectrum in which the absolute maximum falls on the age states of the pre-generative
period. In the four cenopopulations, a significant proportion of individuals are in the young generative state,
indicating their capacity for self-renewal. This ensures the stability of the species in the plant communities of
the study areas. The condition of two cenopopulations is assessed as degrading, and urgent measures are
needed to preserve them and restore their numbers. Cattle grazing in cenopopulations leads to a decrease in
plant viability and suppression of seed reproduction. To preserve the species it is necessary to limit grazing,
prohibit collection of raw materials, develop methods of cultivation in culture, organize reproduction of the
species in industrial volumes, and strengthen protection measures. The results obtained have provided new
information on the status of the species in Northern Kazakhstan and serve as a reliable basis for its further
conservation.

Keywords: Adonis, Flora of Kazakhstan, rare species, biodiversity conservation, Northern Kazakhstan, state
of cenopopulations.

Introduction

Preservation of rare and endangered species has become an integral part of the general problem of plant
world protection. In connection with the growth of anthropogenic impact on ecosystems, the rate of industri-
al development, a wide scale of economic development of new and new territories, leads to significant
changes in landscapes, disruption of primary biocenoses, reduction of biodiversity reserves. Especially acute
is the problem of preservation of steppe cenoses, the destruction and transformation of which leads to a de-
crease in species diversity, reduction in the range of typical steppe species, the formation of populations with
a disturbed structure. One of them is Adonis wolgensis Stevex DC. (Ranunculaceae family) is a steppe Pan-
nonian-Pontic-Transwolgian-Kazakhstan species, listed in the Red Data Book of Kazakhstan (2014) in the
category of rarity Ill, a declining species [1]. Populations of this species are decreasing in number due to in-
tensive action of a number of factors of anthropogenic origin: economic activity of enterprises and popula-
tion, plowing of steppe areas, grazing and trampling of habitats by cattle, mowing, as well as intensive its
harvesting as a medicinal raw material and collection of bouquets.

Significant imprint on the state of cenopopulations is also imposed by biological features of the species
— low germination of seeds due to the short period of ontogenesis, slow development of seedlings, narrow
range of ecological and cenotic conditions necessary for their germination, interspecific phytocenotic compe-
tition. The genus Adonis L. is represented by annual and perennial rhizomatous herbaceous plants, which
belong to the tribe Adonideae T. Duncan et Keener, subfamily Ranunculoideae, family Ranunculaceae Juss.
Duncan et Keener subfamily Ranunculoideae of the family Ranunculaceae Juss. [2, 3]. The genus includes
40-50 species [4], which are mainly distributed in the extratropical zones of Eurasia. About 30 species grow
in Southwest Asia, Europe, North Africa, and the Mediterranean region [5]. Seeds, leaves and roots of the
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genus Adonis are poisonous to humans. The plant has numerous stamens, linear filaments, and single-seeded
ovaries with permanent stigmas [6]. Plants of this genus have historically been traditionally used to for the
treatment of edema in many peoples of the former Soviet Union. Extracts were first introduced into medicine
as a cardiac stimulant in 1879 by the Russian physician N.O. Buhnov. Since then, species of this genus have
been of great interest to people [7]. The chemical composition of Adonis is similar to other species, all or-
gans of the plant contain the same glycosides [8], carbohydrates, coumarins, cardenolides, flavonoids, fatty
oil and are used in scientific medicine as a cardiotonic agent and as a potential substitute for Adonis vernalis
[9-11], are used similarly to A. vernalis, but have less pronounced therapeutic properties [9].

A. wolgensis is mainly found in southeastern Europe, Western Siberia and the far north of Central Asia
(the Aral-Caspian and Balkhash regions) habitats. This species is common in steppe communities, very
rarely in shrubs and on the edges of forests. The range of A. volgensis occurs in the Caucasian ecoregion and
is isolated. In this region, A. wolgensis has a disjunctive range, and is distributed in the northeast of Turkey,
in Armenia (Sevan and Aparan floristic regions), in the extreme southeast of Azerbaijan (Zuvand, Talysh), in
the north and northwest of Iran. The distribution of this species is limited to the above-mentioned territories.
A. wolgensis was found in Shida Kartli, Gori municipality [12]. On the territory of Kazakhstan it is found in
the following floristic areas: 1. Spurs of the Common Syrt, 2. Tobol-Ishim, 4. Semipalatinsk boron, 6.
Caspian lowland, 10. Western and 11. Eastern Shallow Soil, 11a. Kark, 22. Altai [13].

In the flora of Kazakhstan genus Adonis is represented by 8 taxa, of which 5 species grow on the
territory of the study region [13]. A.N. Kupriyanov in his abstract “Flora of the Kazakh shallow-slope
zone” [14] gives 4 species: Adonis parviflorus Fiscj., A. vernalis L., A. villosa Ledeb., A. wolgensis. In the
Adonis wolgensis Steven ex DC. conspectus it is indicated for Akmola region, vicinities of Katarkol
settlement and Ereimentau Mountains.

A. wolgensis Steven ex DC. belongs to sect. Adonanthe W.T. Wang, subsect. Amurenses (Poschkurl.)
M.H. Hoffm., is of great interest in systematic, biological and resource relations.

The aim of the work is to study the distribution and density of A. wolgensis populations in Akmola
region of Northern Kazakhstan, floristic characteristics and ontogenetic states of individuals.

Experimental

The work was carried out on the basis of expeditionary studies conducted in 2021-2022 in the steppe
areas of Akmola region. 6 populations of A. wolgensis were surveyed and described (Fig. 1).

R
D orene et [ #mvocem 133426
R - e s

1 CF wan servryedd sury Atr- rezrrak bgfveawy T
e ey of Yot wlegm Adre ;tv

S8y coortirates DI N, 1'Cff“ £ wttute 00

2 CF wom wrvepad 11 0w vy of Koy Gomym v l.-,-
Advole regon S cooedeates - SOUEY N FDREICE =

MRa0e I T MOV 408 Ben
’ ,}i
T l 2 CF wen srwwpst 11 e ecegy of e viags  TadereyBoc
- b., 5«. i Boney o, Abrvs iegen
fa cocesratas - SITOON W 70T T
st 513 1 abowe vou vl

4, TP S0y wirs cinyed ot o the vy of SHPP Surste®
!rAx(' l\lml qanter 4 Dusta datact Abmaa regod
Cooronames - S0889 W J0rdras 2
MEBo0e 25 21 abowe tew el

5 CF s servayed » e werdasy of SNPP "Baate”

n Werperschenton, e m’dl‘ﬂ Aty =

Furatas dutwr, Abmoig cegen Coondeancs W\r‘ ’4 o Atgd =

VI Swght ATH m stcws sam s

§ CF A0 8oy ed o the wcnviy of Konpahin wags song
e NSt - Komgalkihn Sghwiy 11 Ak reghan

- horeols wgar

Figure 1. Map of studied population of A. wolgensis

The studies were carried out by detailed-route and cameral methods, geobotanical common methods
were used to describe the objects. Ontogenetic age states were carried out according to the method of
A. Rabotnov [15] and Smirnova [16]. The following classification of age groups was used to describe the age
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groups: seedlings, juvenile, immature, virgin, young generative, mature generative, old generative, and senile
individuals.

To study the ontogenetic structure and population size of A. wolgensis, plots with a high density of
flowering individuals were selected with an area of 1 m2. In each population, 15 study plots were established:
10 x 10 m (100 m?). A total of 90 plots were counted. Characterization of age states was used according to
A.P. Poshkurlat [4]. The ontogenetic spectrum was constructed according to the generally accepted method-
ology [15]. The type of cenopopulation was determined according to the classification of A.A. Uranov and
O.V. Smirnova [16, 17].

All plant names are given according to the Plants of the World Online directory (POWO 2022) [18].

In addition to the materials of field studies, we used literature and materials from herbarium collec-
tions (AA) of the Institute of Botany and Phytointroduction and Astana Botanical Garden (Nur). Data on the
distribution of A. wolgensis are fragmentary [19], special studies of the structure of cenopopulations (CP) of
this region have not been conducted before.

Distribution map of A. wolgensis was obtained by ArcMap program.

Results and discussion

The geographical, ecological and phytocenotic features of habitats, population characteristics and pa-
rameters of individuals were studied. Age composition was determined, total population size was calculated.
As a result of floristic studies it was established that the cenoflora of A.wolgensis includes 119 species be-
longing to 28 families and 75 genera.

A. wolgensis is a perennial herbaceous, beautifully flowering plant, 5-25 cm tall, a species with a
shrinking range. It grows among steppe grasses, in bushes, occasionally on forest edges and on forest lawns.

This plant has pale yellow flowers, oblong, narrow, narrowed at the ends, sometimes weakly toothed, 1-
1.5 cm long and 0.5-1 cm wide; however, smaller than those of Adonis vernalis, 15-30 cm tall at the begin-
ning of flowering, lengthening to 30-40 cm after flowering. The rhizome is erect, short, thick, with lace-like
brownish-black roots. Stems solitary, with spreading branches; entire plant spreading-hairy, lower leaves
brown, scaly, subsequent stem leaves twice pinnate, sessile, with 2 shortened lobes at the base; flowers 3.5-
4.5 cm in diameter, petals 17-20 mm long and 6-7 mm wide; bracts globular or ovoid, sometimes drooping;
fruits numerous, rounded, vaguely wrinkled, 3-4 mm long, ovoid, slightly wrinkled, pubescent, spout small,
hooked downwardly bent. Nuts slightly wrinkled, hairy, about 4 mm long. The species blooms in late March-
April, fruits in May-June [13]. It grows along the edges of birch forests and in mountain steppes (Fig. 2).

Figure 2. Period of flowering of A. wolgensis in the surrounding of village of Enbek, Akmola region

A. wolgensis is easier to cultivate than A. vernalis. Propagation is seed and vegetative — by rhizomes. In
culture it blooms 6-8 years after sowing seeds, in separated years it gives self-seeding.
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In nature grows singly or in small groups, natural reserves of the plant are quickly depleted. Obviously,
in such a situation, studies of the peculiarities of biology, ecology and state of populations of this species in
natural conditions are extremely important. Availability of such information is necessary for organization of
works on preservation and increase of the number of its individuals and populations in the territories of their
natural growth.

One of the most important features characterizing the state of a cenopopulation is ontogenetic struc-
ture [20], which is one of the existing features of a population. The side of structural organization provides
the ability of a population system to self-maintenance and determines its sustainability. The analysis of the
ontogenetic structure of plants provides insight into the future fate of species populations [21, 22].

Life cycle duration and reproductive characteristics are the main indicators of the ontogenetic state of a
species. The ratio of the number of individuals of different age states allows determining the viability of ce-
nopopulations. The biological peculiarities of the species under study include short period and average seed
germination. Assessment of the vital state of A. wolgensis cenopopulations showed that plants in cenopopu-
lations are flowering and fruiting. Adults for this species have an optimal height of the aboveground part [23,
24].

Below a characterization of A. wolgensis cenopopopulations (CP) is given.

1 CP was surveyed along the Astana — Shuchinsk highway in the vicinity of Yenbek village, Akmola
region. Site coordinates — 51°52'46" N, 71°00'46" E, altitude 309 m above sea level (Fig. 1). A. wolgensis is a
part of steppe-grass-grass communities. The dominant species in the phytocenosis are Festuca valesiaca,
Stipa pennata, Limonium gmelinii. Steppe xerophytic species often occur in the community: Artemisia cam-
pestris, A. glauca, A. sericea, Glycyrrhiza glabra, Agropyron pectinatum, Galium verum. Total projective
coverage is 85%. Saline steppe chernozem soils.

Juvenile sprouts were absent in the cenopopulation, which is probably connected with sodden grass
cover, as the vegetation cover was dominated by species of the Poaceae family. Species of this family pre-
vent seed germination due to high density of rhizomes.

2 CP was surveyed in the vicinity of Krasny Gornyak village, Akmola region. Site coordinates —
52°08'43" N, 70°58'16" E, altitude 395 m above sea level (Fig. 1). The species is a member of shrub-grass-
grass communities. The dominant species in the phytocenosis are Stipa capillata, Spiraea hypericifolia,
Festuca valesiaca, Poa transbaicalica. Among minor species Achillea millefolium, Potentilla virgata, Allium
lineare, Artemisia sericea, Phlomoides tuberosa, Galium verum, Fragaria viridis. Cenopopulations are sub-
jected to anthropogenic impact in the form of cattle grazing. Adonis population is degrading, as young spec-
imens and seedlings are damaged and die due to trampling by cattle. The total projective cover is 65%.

3 CP was surveyed in the vicinity of the village. Zeleniy Bor, Burabay district, Akmola region. Site co-
ordinates — 53°08'34" N, 70°22'38" E, altitude 313 m above sea level (Fig. 1). The A. wolgensis population is
a part of steppe-grass-grass communities. The community is dominated by the following species: Stipa capil-
lata, S. zalesskii, Festuca valesiaca, Pulsatilla flavescens. Xeropetrophytic species often occur in the com-
munity: Carex humilis, Potentilla virgata, P. bifurca, Alyssum desertorum, Orostachys spinosa, Artemisia
glauca, Thymus pulegioides subsp. pannonicus, Antennaria dioica. The total projective coverage is 55%.
Populations of A. wolgensis occur in the form of microphytocenoses of 500-700 m?, mainly on gentle slopes
of hills or on tops. Participation of A. wolgensis in the herbage is 25-40%, the largest number of adult gen-
erative individuals is present, almost all of them flowered this summer and formed fruits (only 1.8 % were
temporarily non-flowering), no sub-senile and senile plants were found. In 40 % of plants shoots branched
up to the third order. Juvenile plants accounted for 15.5 %. No seedlings were found.

4 CP was carried out on the territory of SNPP “Burabai” in Zolotoborskylesnichestvo, quarter 4, Bura-
bai district, Akmola region. Coordinates — 53°03'18.9 "N, 70°30'48.2 "E, altitude 399 m above sea level (Fig.
1). The species is a part of mixed grass sparse birch colony forests and intercolumnar steppe areas. The tree
stand is formed by Betula pendula with insignificant inclusion of Populus tremula. The herbaceous layer is
dominated by mesoxerophytic grasses: Calamagrostis epigeios, Festuca valesiaca, Poa pratensis, Elymus
repens. Among herbs Artemisia sericea, Filipendula vulgaris, Inula salicina, Fragaria vesca, Thalictrum
simplex, Phlomoides tuberosa, Rubus saxatilis, Lathyrus pratensis, Vicia cracca, Geranium pratense, Allium
obliquumare frequently met. A. wolgensis is scattered over the territory of the population, renewal is satisfac-
tory. The cenopopulation contains the largest number of adult generative and juvenile individuals.

5 CP was surveyed in the territory of SNPP “Burabai” in Mirnylesnichestvo, in the vicinity of Kordon
Vesely, sq. 87, Burabai district, Akmola region. Coordinates — 53°03'06" N, 70°26'12" E, height 376 m above
sea level (Fig. 1). The species is a part of pine-birch herbaceous forests. The tree stand is formed by Betula
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pendula and Pinus sylvestris. The herbaceous tier is relatively species-poor, dominated by xeromesophytic
vegetation — Calamagrostis epigeios, Equisetum sylvaticum, Pyrola rotundifolia, Poa nemoralis, Rubus sax-
atilis, Geranium pretense, Melica nutans, Orthilia secunda, Phlomoides tuberosa. Adonis population of nor-
mal type, seed renewal is noted.

A high number of adult generative individuals were observed in the cenopopulation, the presence of ju-
venile and mature generative ontogenetic states indicates mature, established and stable populations.

6 CP was surveyed in the vicinity of Korgalzhin village along the Astana — Korgalzhin highway in Ak-
mola region. Nur-Sultan — Korgalzhin village, in Akmola region. Coordinates — 50°50'03" N, 70°19'28" E,
height 343 m above sea level (Fig. 1). The species is a part of grass-stipa-wormwood steppes (Stipa sarillata,
S. zalesskii, Festuca valesiaca, Artemisia glauca, A. frigida, A. commutata). The community often contains
xerophytes such as: Achillea millefolium, Galium verum, Pulsatilla uralensis, Eryngium planum, Artemisia
sericea, Potentilla virgata, Ranunculus repens. The relief of the site is leveled, soils are steppe chernozems.
The population is of normal type, good seed renewal is observed, the number of young individuals varies
within 3-6 pcs/m?,

A high number of adult generative individuals were observed in the cenopopulation, which indicates the
ecological plasticity of the cenopopulation. The presence of juvenile and mature generative ontogenetic
states indicates maturity, formation and stability. In the floristic environment of A. wolgensis there are the
following rare and protected plants of Akmola region: Iris sibirica, Tulipa schrenkii.

As a result of analyzing the age composition of the effective size of the studied cenopopopulations of
A. wolgensis, it was noted that most of them are full-members, as evidenced by the presence of juvenile indi-
viduals, with small deviations of CPs belong to normal. The exception is CP1 and CP2 located in a depres-
sion along the highway on saline soils, where we noted incomplete CPs associated with a small number of
senile individuals. A large number of young vegetative individuals was noted. We managed to identify seed-
lings only in CP 2.

Conclusion

Thus, the condition of the studied 6 cenopopulations of A.wolgensis was studied. They are in satisfacto-
ry condition, which is provided by vegetative and seed reproduction methods. The cenopopulations not or
slightly affected by anthropogenic impact are characterized by the ontogenetic spectrum, in which the abso-
lute maximum falls on the age states of the pre-generative period. In terms of vitality, they are medium thriv-
ing and are not located in a protected area. Grazing in cenopopulations leads to a decrease in plant vitality,
suppression of seed reproduction.

Ontogenetically, CPs are close and mainly centered on young generative individuals, indicating that
they are capable of self-renewal, are mature or transitional in mature. The evaluation of the gene pool status
of the studied CPs of A. wolgensis is satisfactory. They are depressed with a medium degree of depression.
The populations need urgent measures for their conservation and population recovery. It is necessary to pro-
hibit the collection of raw materials, develop methods of cultivation in culture, organize reproduction of the
species in commercial quantities, and strengthen protection measures in the places where the species grows.

In the long term, it is necessary to continue monitoring of price populations and careful counting of in-
dividuals of this species in order to develop and improve measures aimed at ensuring the conservation, pro-
tection and reproduction of this red-listed species.

Acknowledgements

Research work was carried out on the basis of the project No AP15473108 of the Committee of the
Ministry of Science and Higher Education of the Republic of Kazakhstan.

References

1 Kpacnas kuura Kasaxcrana. — T. 2: Pacrenus. — Actana: TOO «AptPrint XXIy, 2014. — 452 c.

2 Nishikawa T. Adonis / T. Nishikawa, Y. Kadota // In: K. Iwatsuki K. et al. (eds). Flora of Japan. VII. — Tokyo: Kodansha,
2006. — P. 287-288.

3 Ren Y. Floral development in Adonideae (Ranunculaceae) / Y. Ren, H.L. Chang, X.H. Tian, P. Song, P.K. Endress // Flora.
— 2009. — Vol. 204. — P. 506-517.

4  Tlomkypmnat A.IL Pox ropunser — Adonis L. Cucremaruka, pactipocrpanenne, 6uonorusi / A.I1. Tlomkypnar. — M.: Hayka,
2000. — 199 c.

138 BecTHuk KaparaHguHckoro yHnsepcuteTta



A study of the cenopopulations and...

5 Ghorbani N. Pollen morphology of some Adonis L. species (Ranunculaceae) From Iran / N. Ghorbani et al. // Journal Bot. —
2008. — Vol. 14 (2). — P. 165-170.

6 Hirsch H. High genetic diversity declines towards the geographic range periphery of Adonis vernalis, a Eurasian dry grass-
land plant / H. Hirsch, V. Wagner, J. Danihelka, E. Ruprecht, P. Sinchez-Gomez, M. Seifert et al. // Plant Biol. — 2015. — Vol. 17.
— P. 1233-1241. https://doi.org/10.1111/plb.12362

7 Shang X. The Genus Adonis as an Important Cardiac Folk Medicine: A Review of the Ethnobotany, Phytochemistry and
Pharmacology / X. Shang, X. Miao, F. Yang, C. Wang, B. Li, W. Wang, H. Pan, X. Guo, Y. Zhang, J. Zhang // Front. Pharmacol. —
2019. — Vol. 10. — P. 25. https://doi.org/10.3389/fphar.2019.00025

8 Yatsyuk V.Y. Cardenoloids of Adonis wolgensis / V.Y. Yatsyuk, N.F. Komissarenko, E.V. Gella // Chemistry of Natural
Compounds. — 1976. — Vol. 12, No. 5. — P. 607-607.

9 Pactutenshbie pecypcst CCCP. Ilgeryimiue pacTeHHs, MX XHMHYeCKHMil cocrtaB, npumeneHue: Cem. Magnoliaceae-
Limoniaceae. — JI.: Hayka, 1984. — 460 c.

10 Strokova N.P. Change in the glycoside content in the aboveground shoots of the spring horticulture (Adonis vernalis L.) dur-
ing a large development cycle and according to phenophases Il / N.P. Strokova // Biol. sciences. —1971. — No. 12. — P. 70-73.

11 T'pyasunckas JL.M. AHHOTHPOBAHHBIN CIIMCOK JICKAPCTBEHHBIX pacteHuii Kasaxcrana: CrpaBou. u3a. / JLM. I'pym3unckas,
H.T. I'ememxuesa, H.B. Hemna, X.JK. KapxaybexoBa. — Anmatsl, 2014. — 200 c.

12 Lachashvili N. Adonis wolgensis Steven — New species for flora of Georgia / N. Lachashvili, N. Eradze // Bulletin of the
Georgian National Academy of Sciences. — 2017. — Vol. 11 (4). — P. 95-99.

13 ®nopa Kazaxcrana. — Anma-Ara: Hayka, 1961. — C. 130.
14 Kymnpusuaos A.H. Koncniexkt ¢uopsr Kazaxckoro menkoconounnka / A.H. Kynpusnos. — HoBocubupck, 2020. — C. 53.

15 PabGoruHoB T.A. OmnpeesieHre BO3pACTHOIO COCTaBa MOMyJSIUA BUIOB B coobmectse / T.A. PaborHos // TToneBast reo6ora-
Huka. — M.-JL.: U3g-80 AH CCCP, 1964. — C. 132-145.

16 Cwmupuoa O.B. Kputepuu BblieneHUs] BO3PACTHEIX COCTOSIHUM M OCOOCHHOCTH XOJa OHTOTeHe3a y PacTeHHil pa3HbIX OHO-
mopd / O.B. Cmupnosa, JL.b. 3ayronsnoBa, H.A. Toponoga, JI./I. ®anuxos // LleHonomyiauuu pacteHuid (OCHOBHBIC HOHATHS U
cTpykTypa). — M.: Hayka, 1976. — C. 14-44.

17 VYpanoB A.A. Bo3pacTHO# crieKTp (GUTOLCHOMOMYIISIHNA KaKk (QyHKIHsS BPEMEHH M SHepreTuueckux mnpoueccos / A.A. Ypa-
HOB // buon. Hayku. — 1975. — Ne 2. — C. 7-34.

18 POWO. Plants of the World Online. Facilitated by the Royal Botanic Gardens, Kew. — [Electronic resource]. — 2022. —
Access mode: http://www.plantsoftheworldonline.org/

19 Cynranrasuna ['JK. Penkue QropucTHuecKkue KOMIUIGKCH HpHpogHoro mapka «bypabait» /K. Cynranrasuna,
b. AmanTaiike3el // Matepuansl Pecn. Hayd.-Teop. koH®. «Celipyamnackue dreHus—13: coxpaHss Tpaauluy, co3IaBas Oymynieey.
— Kocranait, 2017. — T. 1. — Y. 6. — C. 164-166.

20 Cwmupnosa E. B. Cocrosaue nomysmsinumii Adonis wolgensis DC. B Banamosckom paiione Caparosckoii o6iacti / E.b. Cmup-
Hoga // Hayu. tp. [pucyp. roc. npupo. 3anosead. — 2015. — T. 30. Ne 1. — C. 238-240.

21 3ayromeHoBa JI.b. CTpykTypa NOmyJsiinii CEeMEHHBIX PAaCTEHUH M MPoOJIeMbl HX MOHUTOPHHTA: aBToped. AuC. ... A-pa OHOIL.
Hayk / JI.b. 3ayronsuukoBa. — CII6., 1994. — 70 c.

22 Kykosa JI.A. TTonymsupoHHast KI3Hb TyroBeix pactenwnii / JI.A. XKykosa. — Momkap-Oma, 1995. — 223 c.

23 IHamapenko W.E. Pacmpocrtpanenune, [eHOTHYECKasl XapaKTEPUCTHUKA W COcTosiHue menomomymsiuic Adonis vernalis L. ua
Teppuropun O6acceitna peku Bopckier / WL.E. llamapenko // MexmyHap. )KypH. akcriepum. oop. — 2013. — Ne 10-1. — C. 111-117.

24 Cynranrasuna ' JK. Crpykrypa nomymsiumit Adonis wolgensis Stev. Ceseproro Kasaxcrana /I'.JK. Cynranrasuna, A.H.
Kymnpusio, O.A. KynpusiHos // Matepuanst V MexayHap. koH}. «[IpoGneMbl NpOMBIIIIIEHHOH 00TaHUKH WHAYCTPUAIBHO pa3BH-
THIX peruoHoB». — Kemeporo, 2018. — C. 109-118.

M.X. XKymaryn, C.K. Myxtybaesa, C.A. Kybenrtaes, K.C. 30acTtuna,
H.b. A6y6akuposa, A.Jl. PycremoBa

AKMoJ1a 00ibIchI GoiibiHIa Adonis wolgensis meHomonyasiiuAJIaAPbIH JKIHE
OHTOT€HETHKAJIBIK KYPbLIBIMBIH 3€PTTEY

Maxkanana Conryctik Kazakcranna, oHbIH immiHAe AKMola OONBICHIHIA CHPEK KE3IECETiH JOPUTIK OCIMIIK
Adonis volgensis Steven ex DC. (Ranunculaceae) antbl EHOMOMYJISALMACHIH 3epTTEy HOTHKENepi KenTipin-
reH. OCIMAIKKe IKOIOTHSIBIK-(QUTOLICHO3/IBIK CUMAaTTaMa OEpiireH KoHe IIEHOMOMY ISIIUsIapIbIH OHTOTeHe-
THKAIIBIK KYPBUIBIMBI 3epTTeNreH. 3eprrenerin aiimakra Adonis volgensis manansik menrecid ecimaikrepe,
OyTasbl Kepiepae, Keiiie opMaH JKHUETIHAC dKOHE OPMaH KerajlaapblHIa eCeTiHi aHBIKTaIIbl. JKammbl 3epT-
teared Adonis wolgensis reHomomy SIUsTapbIHBIH JKaFaaibl KaHaraTTaHapiblk. JKac crekTpiiepin Tanmay
KOPCETKEH/IeH, aHTPOTIOTEH/IIK dCepre YIIbIpaMaiThIH HeMece a3 YIIbIParaH IEHOMOMYJISIHSIAP CIIEKTPMEH
CHIATTaNaJbl, OHJa aOCONIOTTI MaKCUMyM MpPEreHepaTHUBTI KE3EHHIH JKac KarJaiiapblHa COWKeC Kelei.
TepT neHONOMYIAHSIA JapaKTapAblH enoyip OeJiri jkac TeHepaTuBTI Kyhae 60ajpl, OYI1 OJapabiH ©31H-031
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KaJIIIbIHA KeJTipy KaOUIeTTiliriH KkepceTeni. by 3epTrenerin aymakTapAblH ©CIMIIKTEp KaybIMIACTBIFBIHIA
TYPAiH TYPAKTHIIBIFbIH KAMTaMachl3 eTeli. Exi 1eHOnonmy LU HbIH JKaFiaibl AerpaJalusulblK Jen OaraiaH-
FaH, OJIap/ibl CaKTay JKOHE OJIAp/IbIH CaHbIH KaJIIbIHA KENTipy YIIiH LIYFbUI lIapajap Kaobuigay Kaxet. L{eHo-
HOMyJISIMsUIApAa Mall XKalo eCiMAIK TIpHIUITiHIH TOMEHAEYiHe JKoHe TYKBIMHBIH KOOCIOiHIH Te)XelIyiHe aKe-
neni. Typal cakray YOIiH Mail KaloAbl IIEKTey, IMUKi3aT )XKMHAayFa THIMBIM cally, ©CIHJIHI ecipy omicTepiH
a3ipIiey, TYpAIH OHEpKACINTIK KejeMae KoOeloiH YHbIMIAcTIpy, KOpFay IapaiapblH KYIIEHTy KakeT. AJbIH-
raH HoTmkenep Contycrik Kasakcranmars! TypaiH aif-Ky#i Typaisl jkaHa MOJIIMETTep allyFa MYMKIHZIK Oe-
peli )koHe OHBI OJIaH Opi CaKTall, iCKe XKaparyra 00omabl.

Kinm ce3zdep: Adonis wolgensis, eHOmomy IsIusl, OHTOTCHETHKAIBIK KYPBUTBIM, CHPEK, AKMOJIa OOJIBICHI.

M.XK. XKymaryn, C.K. MyxrtybaeBa, C.A. Kyoentaes, K.C. 36actuHa,
H.b. AGy6akupoBa, A.Jl. PyctemoBa

N3yveHue neHONMONYJISIIHIi 1 OHTOTeHEeTHYECKOi cTpyKTYypbl Adonis wolgensis B
AKMOJINHCKOH 00J1acTH

B cTaThe MpeacTaBIeHBI Pe3yIbTAThl H3YUCHUSI MECTH ICHOMOMY/ISALMI PEAKOrO JEKapCTBEHHOTO PACTECHHUS
Adonis wolgensis Steven ex. DC. (Ranunculaceae) 8 Akmonunckoit o6iactu Ceseproro Kaszaxcrana. JlaHa
9KOJIOTO-(PUTOLEHOTHIECKAsT XapaKTePUCTHKA, H W3YYeHAa OHTOTCHETHYECKast CTPYKTypa IIEHOIOIYIISLIHIA.
VYceraHoBieHo, 4To B HccienyeMoM perrone Adonis wolgensis mpouspacter cpean CTEMHOro pa3HOTPaBbs, B
3apOCIAX KYCTAPHUKOB, H3PEKA 0 OITyIIKaM JIECOB U HA JIECHBIX JIy)KalikaX. B 1enom, coctosHue n3ydeH-
HBIX HeHonomysuuii Adonis wolgensis yanoBieTBopuTensHOE. AHAIN3 BO3PACTHBIX CIEKTPOB MOKA3al, YTO
[EHOMOMYIISIIHM, HE TOABEPrarOIIHecs: WK ClIab0 MOIBEPTaoNIHeCs aHTPOTIOTEHHOMY BO3JIEHCTBHIO, Xapak-
TEPU3YIOTCSI CIEKTPOM, B KOTOPOM aOCONIOTHBIM MakCHMyM MPHUXOAUTCS HAa BO3PACTHBIC COCTOSHUS Mpere-
HEPaTHBHOTO MepHoa. B geThlpex HEeHOMOMy SIIUIX 3HAYUTENbHAS YaCTh 0CO0el HAXOIUTCS B MOJIOIOM Te-
HEPaTHBHOM COCTOSTHHH, YTO yKa3bIBa€T HA MX CHOCOOHOCTh K CAMOBO300HOBIEHHIO. JTO 00ECTIeunBaeT CTa-
OWIBHOCT BHIa B PACTHTEIBHBIX COOOIIECTBAX MCCIEAYyeMBIX TeppuTopuil. COCTOSIHHE ABYX LEHOIOIMYIIS-
Ui OIEHUBAETCS KakK JETPaJUpyIoIIee, OHU HYKIAIOTCS B MPUHATHH CPOYHBIX MED 110 MX COXPAHEHHIO H
BOCCTaHOBJIEHUIO YHCIEHHOCTH. BBIMAc CKOTa B NEHOMOMYJISAIMIX MPUBOJUT K CHUKEHUIO JKH3HEHHOCTH
pacTeHuii U MOJABICHUIO CEMEHHOTO Pa3MHOXKeHUs. [l coXpaHeHHs BUa HEOOXOUMO OTPAHAUYUTH BBITAC
CKOTa, 3allpETHTh COOP CHIPhsI, pa3paboTaTh METOIBI BRIPAIMBAHKA B KYJIbTYPE, OPraHM30BaTh BOCIPOU3BOI-
CTBO BHJa B IPOMBIIUIEHHBIX 00BEMaX, YCHIIUTh MEPBI OXPaHbl. [[oyueHHbIe PE3YIBTATHI TTO3BOIMIH MOITY-
YNTH HOBBIE CBEAEHHs O cocrosiHn Buaa B CeBepHoM Kazaxcrane W ciyXar HaJeKHOM OCHOBOM s €ro
JTaIbHENIIIEr0 COXpaHeH!s.

Knroueswie cnosa: Adonis, dopa Kaszaxcrana, peakuii Bui, coxpaHnenue 6uopasHooOpasus, CeBepHbiii Ka-
3aXCTaH, COCTOSHUE IICHOTIOMYJIALIHIA.
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