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COENOFLORA OF ADONIS VERNALIS L.
IN NORTHERN KAZAKHSTAN

Abstract. The current article presents the results of the study made on Adonis vernalis L. coenoflora of Northern
Kazakhstan. The materials have been obtained in the course of field research considering the literary data. The list of
Adonis vernalis L. flora discovered in Northern Kazakhstan is based on detailed route studies. The coenoflora of Adonis
vernalis L. in Northern Kazakhstan includes 140 species belonging to 31 families and 96 genera. The leading families
are Artemisia, Veronica, Achillea, Galatella, Lathyrus, Potentilla, Seseli, Silene. The majority of species belongs to
perennial species, annuals and biennials are represented by six species, and there is only one ephemeral species. Woody
and semi-woody plants are represented by three trees, five shrubs and one semishrub. Among the herbaceous plants
there are more long-rooted and stem-rooted species. The coenoflora mainly consists of mesophytes (68 species) and
xeromesophytes (57 species). There are 15 species of xerophytes, which makes 10,7%. A little number of xerophytes
proves meadow and meadow-steppe nature of the coenoflora.

Key words: Adonis vernalis L., coenopopulation, Northern Kazakhstan, systematic structure, ecological and
coenotic groups.

Introduction. Adonis vernalis L. is a perennial herbaceous plant with a branched and longitudinally
grooved stem. It covers a fairly wide area in the forest-steppe zone of Eastern Europe [1,2], the Ural
Mountains and the Southern Ural [3,4], Western, Middle, and Eastern Siberia [5]. Poshkurlat A.P. (2000)
provides information on the location of A. vernalis in Northern Kazakhstan [1]. Semenov V.F. (1929)
documented the Kazakh Lowlands for A. vernalis in Central Kazakhstan [6]. Gorchakovsky P.L. [7] marked
A. vernalis in the Imantav and Borov forests. Olovyannikova [.N. (1948) estimated the number of Adonis
vernalis within the Borovoy Natural Park in 1943 [8]. The author provides 14 locations of this species. Many
locations are attributed to the Zolotoborsk-Lysogorsk hill district. Sultangazina G.J. marks Zolotoborsk and
Bulandy forestries [9].

The coeno- areals of 4. vernalis (according to Kuvaev V.B. (1965) [10] are very diverse in Kazakhstan:
in the Bukhtormin Mountains (Altai) it is found in steppes, on steppe slopes, in the thickets of shrubs [11],
within the territory of the “Burabay” State National Natural Park it grows in sparse birch and birch-pine
forests [12,13,14], on the gentle slopes of eastern steppe hills and in the thickets of spirea [8]. In Western
Kazakhstan the plant was found in sparse birch forests [15].

The main threats to the existence of species is the destruction of natural habitats due to plowing of
meadow steppes, which has brought A. vernalis into the Red Book of Kazakhstan [16] and into Appendix
II of the CITES Convention (Convention of International Trade in Endangered Species of Wild Fauna and
Flora) [17].

Studies of the local populations' current state, their ecological and coenotic characteristics are important
and necessary to develop an ecologically competent strategy to protect this rare species.

Material and research methods. The studies were conducted in the Akmola and North Kazakhstan
regions during the flowering season of 4. vernalis in May and June, 20182019, on the area of 100 m”. The




Bulletin the National academy of sciences of the Republic of Kazakhstan

areas with a high Adonis vernalis density were selected for floristic descriptions. All in all, there were
examined 8 population loci (table 1).

To process floristic descriptions we employed the IBIS program developed by Zverev A.A. (2007)
[18]. The analysis of the coenoflora life forms was carried out using the approaches of Serebryakov 1.G.
(1962) [19]. Evaluation of species in their relation to moisture was carried out on the ecological scale of
Shennikov A.P. (1950) [20].

Table 1 — Characteristics of Adonis vernalis L. coenopopulations (CP)

Ne Location of CP Habitat
CP1 Akmola region, Burabay district, territory of the "Burabay" State Sparse birch forest.
National Natural Park, Zolotobor Forestry The volume is 0.4.
CP2 Akmola region, Burabay district, territory of the "Burabay" State Sparse birch forest.
National Natural Park The volume is 0,5-0,6.
Akmola region, Burabay district, the territory of the "Burabay" State A meadow among the sparse birch forest.
CP 3 | National Natural Park, 53.05280° N., 70.48577° W., 383 m above the The volume is 0,3, 9B1C.
sea level
Akmola region, Burabay district, the territory of the "Burabay" State A grass-reed meadow on the edge of a
CP 4 | National Natural Park, 53.05295° N., 70.48938° W., 390 m above the birch forest
sea level
Akmola region, Burabay district, the territory of the "Burabay" State A dry meadow on the edge of a birch
CP 5 | National Natural Park, 53.08902° N., 70.47668° W., 383 m above the forest
sea level
Akmola region, Burabay district, the territory of the "Burabay" State A dry meadow with very rare pines.
CP 6 | National Natural Park, 53.09319° N., 70.47671° W., 375 m above the The volume is 0,2.
sea level
CP7 I;f ;tilglégg%{%sée;r‘lgrggllzg,\;#m N-W from the Sergeyevka town, Grivno-Zapadinny, Ozerny-Alluvial Plain
CP 8 6A§<rln60112 8rf%l\;)n, 10 km from the Yasenovka village, 53.97222° N., A plain with cavities, inter-forest space

Names of the species are given by the summary of Abdulina S.A. (1999) taking into account modern
data [21]. The families of flowering plants are arranged according to the system of Takhtajyan A.L. [22].
The species in genera and the genera in families are arranged in an alphabetical order.

Results and discussion. The cenoflora of communities involving 4. vernalis includes 140 species
belonging to 31 families and 96 genera (table 2).

Table 2 — Composition of Adonis vernalis L. coenflora

Plant species | 1 | 2 | 3 | 4
The Equisetaceae Rich. ex DC. family
Equisetum hyemale L. | P | E | M | Forest
The Pinaceae Spreng. ex Rudolphi family

Pinus sylvestris L. | P | T | XM | Forest
The Ranunculaceae Juss. family

Adonis vernalis L., Ranunculus polyanthemos L. P BR M Meadow

Adonis wolgensis Steven P BR M Steppe

Anemone sylvestris L. P LR M Meadow

Pulsatilla flavescens (Zucc.) Juz. P ShR XM

Thalictrum minus L., Thalictrum simplex L. P BR M Meadow
The Betulaceae S.F. Gray family

Betula pendula Roth. | P | T | M | Forest
The Caryophyllaceae Juss. family

Cerastium arvense L., Eremogone longifolia (M.Bieb.) Fenzl, Gypsophila altissima L. P LR XM | Meadow

Dianthus versicolor Fisch. ex Link P ShR | XM | Meadow

Eremogone koriniana Fisch. ex F P SR X Steppe

Gypsophila paniculata L. P LR XM Steppe

Otites wolgensis (Hornem.) Grossh. A-B SR XM Steppe
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Silene chlorantha (Willd.) Ehrh., Silene multiflora (Ehrh.) Pers., Silene nutans L. P SR M Meadow
Stellaria graminea L. P LR M Meadow
Stellaria media (L.) Vill. A-B SR M Weed
Table continuation
Plant species | 1 | 2 | 3 | 4
The Chenopodiaceae Vent family
Chenopodium album L. | A-B | SR | XM | Weed
The Polygonaceae Juss. family
Rumex thyrsiflorus Fingerh. | P | SR | M | Meadow
The Salicaceae Mirb. family
Populus tremula L. | P | LR | M | Forest
The Brassicaeae Burnett family
Draba nemorosa L. Eph SR M Steppe
Clausia aprica (Stephan) Korn-Tr. P LR X Steppe
The Crassulaceae J. St.-Hil. family
Sedum telephium L. | P | LR | M | Meadow
The Urticaceae Juss. family
Urtica dioica L. | P | LR | M | Weed
The Euphorbiaceae Juss. family
Euphorbia microcarpa Prokh., Euphorbia uralensis Fisch. ex Link | P | LR | XM | Weed
The Rosaceae Juss. family
Cerasus fruticosa Pall. P Sh XM Forest
Filipendula ulmaria (L.) Maxim. P LR M Meadow
Filipendula vulgaris Moench P Tub XM Steppe
Fragaria vesca L., Rubus saxatilis L. P St M Forest
Fragaria viridis (Duchesne) Weston P St XM | Meadow
Potentilla canescens Besser, Potentilla humifusa Willd. ex Schitdl. P ShR | XM Steppe
Potentilla chrysantha Trevir., Sanguisorba officinalis L. P ShR M Meadow
Rosa acicularis Lindl., Spiraea hypericifolia L. P Sh XM Steppe
Rosa majalis Herrm. P Sh M Forest
The Onagraceae Juss. family
Chamaenerion angustifolium (L.) Scop. | P | LR | M | Forest
The Fabaceae Lindl. family
Astragalus danicus Retz., Vicia sepium L. P LR M Meadow
Astragalus onobrychis L., Medicago falcata L., Onobrychis arenaria (Kit.) DC. P SR XM Steppe
Caragana arborescens Lam. P Sh M Forest
Lathyrus pisiformis L. P SR M Forest
Lathyrus pratensis L., tuberosus L. P ShR M Meadow
Oxytropis pilosa (L.) DC. P SR M Steppe
Vicia cracca L. P LR M Weed

The Polygalaceae Hoffmanns. et Link family
Polygala comosa Schkuhr | P | SR | M | Meadow
The Geraniaceae Juss. family

Geranium pratense L. P ShR M Meadow
Geranium sylvaticum L. P ShR M Forest
The Apiaceae Lindl. family
fggé(t))selmum tataricum Hoffm., Seseli libanotis (L.) W.D.J.Koch, Seseli strictum P SR M Meadow
Eryngium planum L., Falcaria vulgaris Bernh. P SR XM Steppe
Kadenia dubia (Schkuhr) Lavrova & V.N.Tikhom., Pleurospermum uralense Hoffm. P SR M Forest
Peucedanum morisonii Besser ex Spreng., Silaum silaus (L.) Schinz & Thell. P ShR M Meadow
Seseli ledebourii G.Don P ShR XM Steppe
Xanthoselinum alsaticum (L.) Schur P ShR M Meadow
The Santalaceae R. Br. family
Thesium arvense Horv. | P | SR | XM | Steppe
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The Dipsacaceae Juss. family

Scabiosa ochroleuca L. P SR | XM | Steppe
The Plantaginaceae Juss. family
Plantago media L. P BR | XM | Meadow
The Campanulaceae Juss. family
Table continuation
Plant species 1 2 3 4
Campanula wolgensis P.A.Smirn. P SR M Forest
The Asteraceae Bercht. et J. Presl family
Achillea asiatica Serg., Artemisia glauca Pall. ex Wil, Galatella biflora (L.) Nees P LR XM | Meadow
Achillea millefolium L., Artemisia latifolia Ledeb., Art. rupestris L., Inula salicina L. P LR M Meadow
Achillea nobilis L. A-B ShR XM Steppe
Artemisia dracunculus L. P ShR M Meadow
Artemisia frigida Willd. P DSh | XM Steppe
Artemisia macrantha Ledeb. P LR M Forest
Artemisia pontica L., Artemisia sericea Weber ex Ste, Galatella villosula Novopokr. P LR X Steppe
Aster alpinus L., Galatella angustissima (Tausch) Novopokr., Inula aspera Poir. P LR XM Steppe
Centaurea scabiosa L. P SR XM Weed
Cirsium setosum (Willd.) Bes P LR XM Weed
Hieracium virosum Pall. P ShR XM Steppe
Hieracium umbellatum L. P ShR XM Forest
Jurinea multiflora (L.) B.Fedtsch. P LR X Steppe
Pilosella echioides (Lumn.) F.Schultz & Sch.Bip. P BR X Steppe
Scorzonera purpurea L. P SR XM Steppe
Serratula coronata L., Tanacetum vulgare L. P LR M Meadow
Solidago virgaurea L. P ShR M Forest
Taraxacum officinale F. H.Wigg. A-B SR M Weed
Tephroseris integrifolia (L.) Holub. P SR M Meadow
Trommsdorffia maculata (L.) Bernh. P SR XM | Meadow
The Rubiaceae Juss. family
Galium boreale L. P LR M Forest
Galium verum L. P ShR XM Steppe
The Boraginaceae Juss. family
Cynoglossum officinale L. A-B SR XM Weed
Lithospermum officinale L. P SR XM | Meadow
Onosma simplicissima L. P LR XM Steppe
The Scrophulariaceae Juss. family
Linaria ruthenica Blonski, Veronica longifolia L. P LR M Meadow
Veronica incana L. P LR X Steppe
Veronica krylovii Schischk. P SR M Meadow
Veronica spicata L., Veronica spuria L. P LR XM Steppe
The Lamiaceae Martinov family
Dracocephalum ruyschiana L. P LR XM | Meadow
Phlomoides tuberosa (L.) Moench P Tub XM Steppe
Salvia stepposa Des.-Shost. P ShR X Steppe
Thymus marschallianus Willd. P LR XM Steppe
Verbascum phoeniceum L. P SR XM Steppe
The Alliaceae Borkh. family
Allium strictum Schrad., Allium rubens Schrad. ex Willd. P B | XM [ Steppe
The Asparagaceae Juss. family
Asparagus officinalis L. P ShR | M | Meadow
The Iridaceae Juss. family
Iris sibirica L. P ShR | M | Forest
The Cyperaceae Juss family
Carex ericetorum Poll. P LSh XM Steppe
Carex supina Willd. ex Wahlenb. P LR X Steppe
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The Poaceae Barnhart family

Brachypodium pinnatum (L.) Beauv., Melica nutans L. P LR M Forest
Bromopsis inermis (Leyss.) Holub., Festuca rubra L., P LR M Meadow
Calamagrostis epigeios (L.) Roth. P LR XM | Meadow
Calamagrostis neglecta (Ehrh.) Gaertner, Meyer et Schreber P ShR M Forest
Festuca valesiaca Gaudin, Helictotrichon desertorum (Less.) Nevs, Stipa pennata L. P S-Sh X Steppe
Table continuation
Plant species 1 2 3 4
Helictotrichon schellianum (Hack.) Kitag., Poa pratensis L. P LR M Meadow
Koeleria cristata (L.) Pers. P LSh X Steppe
Phleum phleoides (L.) H.Karst. P LSh XM Steppe
Poa angustifolia L. P LR XM Steppe

short-vegetating annuals.

LSh - loose shrub grasses; Tub - tuberous; St - stolon-forming and creeping; L - bulbous;

Xeromesophytes, M - Mesophytes.
Column 4 shows ecological and coenotic groups.

Note: Column 1 shows the lifespan of species: P - perennial; A-B - long-vegetating annuals-biennials; Eph -ephemeras,

Column 2 shows life forms. Wood plants: T - tree; Sh - shrub; S-Sh - semishrub. Ground grasses: E - equisetum;
herbaceous polycarpics; SR - stem-rooted, LR - long-rooted; ShR - short-rooted; BR - brush-rooted; DSh - dense shrub grasses;

Column 3 shows ecological groups of plants in relation to moisture supply of their habitats: X - Xerophytes, XM -

The top ten families comprise 112 species, representing 80% of the total number of coenoflora species
(table 3). The richest families in species are Asteraceae (30 species), Poaceae (14 species), Rosaceae
(13 species), Caryiphyllaceae (12 species), Fabaceae and Apiaceae (11 species each). The leading genera
are Artemisia - 8 species, Veronica - 5 species, Achillea, Galatella, Lathyrus, Potentilla, Seseli, Silene -
3 species each. A number of the families corresponds to holarctic flora. Compared to the Southern Ural’s
flora [3], which is closest to the flora of Northern Kazakhstan and to the northern part of Central Kazakh
Lowlands, the portion of Rosaceae, Caryophillaceae, and partly Ranunculaceae, increases significantly due
to a large number of boreal (forest mesophytic meadow) as well as steppe species, widely represented in
these families. The share of Brassicaceae and Chenopodiaceae is extremely small and these families are
not in the top ten species, while in the Southern Ural they occupy positions V and IX. Obviously, this fact
refers to a little number of weed-ruderal species, as well as to a little spread of saline lands.

Table 3 — Leading families of Adonis vernalis ranked by number of species

Coenoflora Flora of the Southern Urals
Adonis vernalis (Naumenko, 2008)
Place by the Number Number Place by the Number
Family number of of genera/ of species/ number of species/
species % of the total % of the total of species % of the total
Asteraceae Bercht. et J. Presl 1 17/17,7 30/21,3 I 171/13,6
Poaceae Barnhart 11 10/10,4 14/10,0 11 117/9,3
Rosaceae Juss. I 8/8,3 13/9,2 VII 57/4,5
Caryophillaceae Juss. v 71,3 12/8,3 VI 58/4,6
Apiaceae Lindl. \Y% 9/9,4 11/7,9 v 34/3,8
Fabaceae Lindl. VI 7/7,3 11/7,9 111 70/5,6
Ranunculaceae Juss. VII 5/5,3 7/5,4 VIII 50/3,9
Scrophulariaceae Juss. VIII 2/2,0 6/4,3 X 43/3,4
Lamiaceae Martinov X 5/5,3 5/3,6 XI 38/3,0
Boraginaceae Juss. X 3/3,1 3/2,1 XV 20/1,7
Total in 10 families 73/76,3 112/80,0 678/53,6
Total in the coenoflora 96 140 1266
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A. vernalis is generally not dominant in communities and makes 3-5% in quantity. Long-rooted cereals
(Calamagrostis epigeios, Poa pratensis) dominate in meadow communities along with a rather rich number
of grasses (Achillea millefolium, Artemisia latifolia, A. macrantha, Astragalus danicus, Campanula
wolgensis, Dracocephalum ruyschiana, Filipendula vulgaris). Dense shrub cereals dominate on the gentle
slopes of the hills in meadow-steppe communities (Stipa pennata, Festuca valesiaca, Helictotrichon
desertorum) along with grasses: Achillea asiatica, Artemisia pontica, A. sericea, Lathyrus pratensis,
Phlomoides tuberosa).

The majority of the species belongs to perennial species (133), annuals and biennials are represented
by six species, and there is only one ephemeral species (Draba nemorosa).

Wood and semi-wood plants are represented by three trees (Betula pendula, Pinus sylvestris, Populus
tremula), five shrubs (Caragana arborescens, Cerasus fruticosa, Rosa aciccicis, R. majalis, Spiraea
hypericifolia), and one semi-shrub (Artemisia frigida).

Among herbaceous plants, there are more long-rooted (51 species), stem-rooted (35 species), short-
rooted (24 species) and further species in a descending order: brush-rooted (7 species), stolon-forming,
dense- and loose-shrub-rooted (3 species each), tuberous and bulbous (2 species each).

The coenoflora mainly consists of mesophytes (68 species) and xeromesophytes (57 species). There
are 15 species of xerophytes, which makes 10,7%. A little number of xerophytes proves meadow and
meadow-steppe nature of the coenoflora.

Among coenotic groups, there dominate steppe species (66 species, or 47,1%) and meadow species
(42 species, or 30%), forest (22 species, or 15,7%), and weedy (10 species, or 7,1%). Their locations are
found in pastures on roadsides in agricultural lands and in abandoned housing buildings.

The coenotic confinement of Adonis vernalis is quite diverse. In the Volga Lowland Adonis vernalis
grows on the wide hills and slopes of beams in sparse oakeries [1], in the Urals it is found on treeless or
sparse hillsides [24], in the Southern Urals Adonis vernalis is found in dry pine forests and in steppe
meadows [3]. In the Northwestern part of Altai and Sayan province, Adonis vernalis is quite frequent in
steppes and steppe meadows. In Northern Kazakhstan, Adonis vernalis is a typical meadow-steppe plant of
the southern forest steppe. Its presence in the steppe zone of the Kokshetau hills is caused by special climatic
conditions.

Conclusion. The cenoflora of the communities involving A. vernalis includes 140 species belonging
to 31 families and 96 genera. The richest families in species are Asteraceae (30 species), Poaceae (14 spe-
cies), Rosaceae (13 species), Caryiphyllaceae (12 species), Fabaceae and Apiaceae (11 species each). The
leading genera are Artemisia - 8 species, Veronica - 5 species, Achillea, Galatella, Lathyrus, Potentilla,
Seseli, Silene - 3 species each. The coenoflora mainly consists of mesophytes (68 species) and
xeromesophytes (57 species). There are 15 species of xerophytes, which makes 10,7%. A little number of
xerophytes proves meadow and meadow-steppe nature of the coenoflora.

The research was carried out within the framework of grant financing project of the Ministry of
Education and Science, the Republic of Kazakhstan for 2018-2020. «Molecular genetic analysis of gene
pools of rare plant species populations in Northern Kazakhstany Ne AP05132458, number of the state
registration is 01 18RK00404.

I'. K. Cyrranrasunal, A. H. Kynpusinos?, O. A. Kynpusinos?, P. C. Beiimos'

'A. BaiitypchiHoB arsiHaarsl Kocranail MeMiekeTTik yHuBepcuTeTi, Kocranaii, Kasakcran;
2Ky36ac 6oTanuKanslk 6arel, PEA CB xeMip xoHe KoMip XUMUACH Denepalbi 36pTTey OpTalbIFEL,
Kemeposo, Peceit

COJITYCTIK KABAKCTAHIAFBI ADONIS VERNALIS L. HEHO®JIOPACBHI

Annoranust. Adonis vernalis L. — IlIeirsic Eypomna, Opai sxene Ontyctik Opain, bateic, Opra, Hsrbic Cibipain
OpMaHAbl Jaja alMarblHAa KEH TapalraH Kell JKbULABIK IISNTECiH MIamlakTaMbIpibl eciMaik. Kasakcrannarst
A. vernalis eHOapeangapsl aimyaH Typii: Anraiima ByxTopMuH TaynapeiHIa naranapzaa, gana OeTkeinepinme, Oyra
eckinzmepinae, "bypabai" MeMIICKeTTiK YITTHIK TaOUFH MApKiHIH ayMarblHAa KeCiIreH KaiblH, KalbIHIbI-Kaparaiibl
opMangapa, LLIBFeIC 9KCIIO3UIMSIIAPBIHBIH J1alla IOKbUIAPEIHBIH OaypaililapblHaa KoHe IUBIPIIBIKTAPEIHAA OCe/Ii.
Aun bateic Kazakcranaa keciireH KailbIHIbI OpMaHAapbIHa OaiiKaia b,
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TypaiH >xoranyblHbIH Heri3ri ce6e0i MaObIHIBIK Aananapibl KbIPTYMEH OaiaHbICThl TaOUFU MEKEeHACHTIH
XKepJiepAiH Oy3buTybl 00JbIT TaObLIAbI, HOTIKECIHAE A. Vernalis-ti Kazakcranubia Kpi3bul kitabbiHa sxone CUTEC
(Convention of International Trade in Endangered Species of Wild Fauna and Flora) Koneenuusceiabie 11
KOCBHIMIIIACHIHA €HT131JI/11.

3eprreynep Akmona xxoHe Conryctik Kazakcran oOubicTapbinbie aymarbiHaa 2018-2019 sxok. MaMbIp-MayChiM
aiinapeinga 4. vernalis rynaey xesinge 100 m? anaria sxyprizingi. OIOpUCTHKANBIK cunartay yuiin Adonis vernalis-
TiH TBIFBI3/IBIFBI )KOFapbl alMaKTaphl ipiKTeNal. bapibiFsl 8 oMy sIMsIIBIK JTOKYyCTap 3epTTEI L.

A. vernalis KaTbICybIMEH KaybIMIACTHIKTHIH LIeHO(I0pack! 3 1 TyKpIMIacka xaHe 96 Tybicka xkaratbiH 140 Typaen
Typaabl. TYKBIMIACTHIH TYPIIK KypaMbl OoibIHIIA eH Oait Asteraceae (30 Typ), Poaceae (14 Typ), Rosaceae (13 Typ),
Caryiphyllaceae (12 1yp), Fabaceae xone Apiaceae (11 Typaen). XKerexuri Tybictapsl Artemisia — 8 Typ, Veronica —
5 1Yp, Achillea, Galatella, Lathyrus, Potentilla, Seseli, Silene 3 Typaen 6omsin Ta0butansl. Contyctik Kazakcras sxoHe
Opranbik Kaszakcran ycak MIOKBICBIHBIH CONTYCTIK Oeirine eH sxakbiH OHTyCcTiK Opait ¢iopacsiMeH CajbICThIpFaHIa
Rosaceae xone Caryophillaceae nopexeci endyip sxorapbuiaiinel, 0y Ranunculaceae TyKbIMIacTapbiHia KEHIHEH
YCBIHBUTFaH OOpeanblK (OpMaH Me30(HTTI-IIATIFbIH/IbI), COHAAN-aK Jaja TYPJEepIiHiH Ker 00lybIMeH OaliaHbICTHI.
Brassicaceae wone Chenopodiaceae yneci ote a3 jxoHe OyJ1 TYKbIMIACTap TYPJIEPAiH aJIFalliKbl OHbIFbIHA KipMEHIi,
an oHtycTik Opanaa onap V xone [X mosunusuiapasl anaapl. On0erte, OyJI apaMIien-pyaepaibasl TYPICPAiH a3
MeJIepiMeH, COHAai-aK Ty3/ajdFaH XepiepAiH a3 TapanyblHa OaitnaHbicThl. A. vernalis 91eTTe KaybIMIAaCTHIKTaFbl
JIOMHHAHT eMec, Meepi 3—5%. [anFbIHp! xKepiiepe y3bIH TaMbIPIIbl JaKbULAAP JKOHE ajlyaH TYPIIi [enTep 0achIM.
[HanFeiHAB-NaMa KOFaMAACTBHIKTAPBIHIAFEl IIOKBIIAPABIH OaypaiiapblHia THIFBI3 OyBIHIBI JaKbuIZap MEH TYpil
IIenTep TOMHHAHT OOJBIT KeJeIi.

Typnepain 6ackiM KOMIIiIT KOIKBUIIBIK Typiiepre (133), 6ip-eKi »KbUIIBIKTHIH alThI TYPi, al 3demMepnepain 0ip
Typi (Draba nemorosa) xaTanpl.

Aram jxoHe XapThUIai aram eciMaikrepre yun aram (Betula pendula, Pinus sylvestris, Populus tremula), 6ec
oyra (Caragana arborescens, Cerasus fruticosa, Rosa acicularis, R. majalis, Spiraea hypericifolia) xone 06ip
xapTeliaii Oyra (Artemisia frigida) yChIHBLIFaH.

[len eciMaikTepiHiH INIHC KSH TapaifaHbl Y3bIH TaMbIpibl (51 Typ), ©3€K — TaMBIpibI Typiep — 35, KbicKa
TaMBIPJIBI TYpliep-24 TYp JKOHE OJlaH dpi KILIPEHTEeTiH TOPTIIIeH: mammak TaMbeIpiisl (7 Typ), OaraH Ty3eTiH jKoHe
TBIFBI3 J)KOHE OOpIBUIAAK OyTanapiaan 3 TypAeH, TYHHEKTaMbIPJIbl XKOHE JKyalllbIK TaMBIPJIbI TYpJiepe 2 TYpICH.

Herisri nenodiopa mezodurren (68 Typ) koHe kcepomesopurreH (57 Typ) Typasabl, KCepOPHUTTEPAIH CaHbI
15 Typ, Oy 10,7% xypaiinel. Kcepodurrepain a3naran caHbl MIaIFBIHABI )KOHE INAJFBIHABI-Aa1a EeHO(IOPAChIHBIH
CHUTIATHIH KOPCETEI.

Bara TonTaps! apackiHAa MANFBIHAB TYpIep (66 Typ Hemece 47,1%) sxoHe nana Typiepi (42 Typ Hemece 30%),
opmaH Typaepi (22 Typ Hemece 15,7%), apammenTi Typiep (10 Typ Hemece 7,1%) 6acbiM. OnapabIH OpHAIACYBI Kalbl-
memvaapMed (Centaurea scabiosa, Cynoglossum officinale, Euphorbia microcarpa, E. uralensis) %o kxueKTepiMeH
(Chenopodium album, Taraxacum officinale) aypin mapyaubuibirbl xepaepimen (Cirsium setosum, Vicia cracca)
KOHE KapaycChI3 KalFaH TYPFBIH Y KypbutsicTapbiMeH (Stellaria media, Urtica dioica) 6alinaHBICTHI.

Tewmenri Eninne Adonis vernalis xeH Tebenepae koHe CHPEK €MEH aralntapbiHaa OepeHenepae ecemi, Opanabiy
MaHbBIH/Ia OJ1 KeH Te0eep MEH apKaJbIKTapslH OeTkeiepinae, an OpanabiH OHTYCTIriHae Adonis vernalis Kyprak
Oopnapaa, KbI3faH Mianraiapaa kesgeceni. Anraii-CasiH MPOBHHIMSCBHIHBIH COJITYCTIK-0aThic Oeuirinae Adonis
vernalis nana MeH jaana manFelHAapbiHAa skui keszgeceni. Conrycrik Kazakcranma Adonis vernalis — OHTYCTIK
OpMaHAbI-AaajIbIK [AIFbIHIBI-1aa eciMairi. OubH Kekmeray Tayiisl aliMarbIHBIH J1ajla aliMarbiHIa OOJTybl epeKine
KJIMMATTBHIK Karaiaapra OaiiaaHbICTHL.

Tyiiin ce3uep: Adonis vernalis L., nenonomymsmust, Conrycrik KaszakcraH, crcTeMaTHKaiIblK KYPBUIBIM,
9KOJIOTUsI-LIEHOTHKAJIBIK TOTITAp.

I'. K. Cyaranrasunal, A. H. Kynpusinos?, O. A. Kynpusinos?, P. C. Beiimos!

'Kocranalickuii rocy1apCcTBeHHBIN yHUBEpCUTET MMeHH A. Baiitypcrinosa, Kocranaii, Kazaxcran;
2Kysbacckuii 6oTannyeckuii caj, OeepaibHbIi HCellea0BaTeENbCKUI HeRTp Vs u yrnexumun CO PAH,
Kemepono, Poccust

HEHO®JIOPA ADONIS VERNALIS L. BCEBEPHOM KA3AXCTAHE

Aunnortaumsi. Adonis vernalis L. — MHOTOJIETHEE TPaBIHUCTOE KHCTEKOPHEBOE PACTEHHE C IOBOJBHO MIMPOKUM
apeajyoM B JiecocTenmHoi 30He Boctounoit EBponsl, Ypana u FOxuoro 3aypanss, 3anagHoit, Cpeaneit, BocTounoit
Cubmnpu. Llenoapeainsr 4. vernalis B Kazaxctane BecbMa pa3HOOOpa3HBL: Ha Antae, B byXTOpMHHCKHX TOpax, BCTpe-
YaeTcsl B CTEISIX, Ha CTEIHBIX CKJIOHAX, B 3apOCIIIX KYCTapHUKOB, Ha TEPPUTOPHH ['0Ccy1apcTBEHHOT0 HAIIMOHAIBHOTO
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npupogHoro mapka «bypabait». OH mpom3pacTaeT B pa3peKEHHBIX Oepe30BBIX, 0epe30BO-COCHOBHIX Jecax, Ha
MOJIOTUX CKJIOHAX BOCTOYHBIX 9KCIIO3ULUI CTENHBIX COMOK U B 3apociisix cniupen. B 3anagnom Kazaxcrane pacrenne
OTMEUEHO B Pa3peKEHHBIX OEPE30BbIX JIECAX.

OCHOBHBIMM YIpo3aMH JJIsl CYLIECTBOBaHMSI BHJA SBJISIETCS pa3pyllieHHE IPUPOAHBIX MECTOOOUTAHUH,
CBSI3aHHO€ C PACIAIIKOH JYrOBBIX CTEIEH, 4TO IMOCIYKWIO NPUYMHON BHeceHus: A. vernalis B KpacHyro kHHTY
Kazaxcrana u B [Ipunoxenue 11 Kousenunn CUTEC (Convention of International Trade in Endangered Species of
Wild Fauna and Flora).

HccnenoBanus npoBoawimch Ha Tepputopun AxmonuHckoil u CeBepo-KazaxcTaHckoi obnacteid Bo Bpems
usetenus A. vernalis B mae-mone 2018-2019 rr. Ha wiomanxax 100 M. [l GIopHCTHIECKOTO ONUCHHS HO0MPAIHCh
YYacTKH C BBICOKOM TUIOTHOCTEI0 Adonis vernalis. Beero o6cnenoBano 8 monysisiMOHHBIX JIOKYCOB.

Henodmnopa coobmmect ¢ yuactueMm A. vernalis BkmtodaeT 140 BunoB, npuHamexanmx K 31 cemeicTBy u 96
pomam. B coctaB mecstu Bemymux ceMmeWcTB BxomaT 112 Bumos, uro cocraBmster 80% oT oOImmIero 4mcia BHAOB
neHopaopel. Hanbonee Goratel mo BHIOBOMY cocTaBy cemeiictBa Asteraceae (30 BumoB), Poaceae (14 BumoB),
Rosaceae (13 Bunos), Caryiphyllaceae (12 Bunos), Fabaceae n Apiaceae (mo 11 Bumos). Bemymmmu pomamu
SABISAtOTCS Artemisia — 8 BUnoOB, Veronica — 5 Bunos, Achillea, Galatella, Lathyrus, Potentilla, Seseli, Silene 1o 3 Buja.
o cpaBHEHHIO ¢ (IIOPOI F0XKHOTO 3aypaibs, KoTopas Hanbosee Om3ka k (iope Ceeproro Kazaxcrana u ceBepHOi
yactu L{eHTpanpHo-KazaxcTaHCKOTro MEJIKOCOIIOYHNKA, 3HAUYMTENIBHO MOBbIIAeTCst paHr Rosaceae n Caryophillaceae,
otyactu Ranunculaceae, 9to cBs3aHO ¢ OOJBLIIMM KOJIMYECTBOM OOpEabHBIX (JECHBIX ME30(UTHO-TYyrOBBIX), TaK U
CTEITHBIX BUJIOB, IIUPOKO MPEACTaBICHHBIX B 3THX ceMeicTBax. Jlons Brassicaceae u Chenopodiaceae upe3BbryaitHO
MaJla ¥ 9TH CeMEHCTBA HE BXOAAT B TIEPBYIO JECATKY BHIOB, B TO BPEMs KaK B I0XKHOM 3aypalibe OHH 3aHHUMAIOT V U
IX mo3unmu. O4eBUAHO, 3TO CBSA3aHO C HEOOIBIINM KOJMYECTBOM COPHO-PYAEPATBHBIX BHOB, a TAK )K€ C HEOOIBIINM
pacIpocTpaHEeHHEM 3aCOJICHHBIX 3EMelb.

A. vernalis, xaK NpaBHIIO, HE SBIACTCS AOMHHAHTOM B COOOINECTBAX M HPHUCYTCTBYET ¢ obwmnueM 3-5%. B
JIYTOBBIX COOOIIECTBAX NMPeo0IaaaoT JITMHHOKOPHEBHIIHBIC 3JIaKH U JOBOJIBHO Ooratoe pasHoTpasbe. Ha momorux
CKJIOHaX COIOK B JIyTOBO-CTEIIHBIX COOOIIECTBAaX JOMHHAHTAMH BBICTYIIAIOT IUIOTHOKYCTOBBIE 371aKH M PA3HOTPABBE.

[TonaBmsroniee KOMUYECTBO BUIOB OTHOCUTCS K MHOTOJIETHUM BuaaM (133), oHO-ABYIETHUKY MIPEICTABICHBI
LIECTHIO BUIAMH, a d(emepsl ogHUM BuaoM (Draba nemorosa).

JlpeBecHbIe ¥ MOJyPEBECHBIE PACTEHHs MPEACTaBIEHBI TpeMs JiepeBbsiMu (Betula pendula, Pinus sylvestris,
Populus tremula), nareto Kycrapuukamu (Caragana arborescens, Cerasus fruticosa, Rosa acicularis, R. majalis,
Spiraea hypericifolia) u omHAM TIONYKyCTapHUKOM (Artemisia frigida).

Cpenu TpaBSHUCTBIX pacTeHHH 0Oojee BCero JIMHOKOPHEBHIIHBIX (51 BHA), CTEP’KHEKOPHEBBIX BHIOB — 35,
KOPOTKOKOPHEBHUIHBIX — 24 BHIa W Janee B yOBIBAIOIIEM MOpAIKe: KUCTeBbIe (7 BHIOB), CTOJIOHOOOpA3yIOIIHE,
IUIOTHO- ¥ PBIXJIOKYCTOBBIE TI0 3 BHIA, KITyOHEITyKOBUYHBIC M JTyKOBUYHBIC ITO 2 BUJA.

B ocHoBHOM TmeHOGIIOpa cocToUT M3 Me30puToB (68 BHAOB) M Kcepome3odutoB (57 BHIOB), KOIHYECTBO
kcepodutoB 15 BuIOB, uTo cocraBiser 10,7%. HebGoublnoe KoMUUeCTBO KCEPOPHUTOB MOAYEPKUBAET JIyrOBOW U
JIyrOBO-CTEITHON XapakTep LEeHO(IOPHI.

Cpenun IeHOTHYECKUX TPYII JOMHHHPYIOT JIyroBbIe BUBI (66 BunoB wiu 47,1%) u ctenHbie BUIH (42 BUa WiIn
30%), necubie Bumbl (22 Buma wim 15,7%), copubie Bumsl (10 BumoB mmm 7,1%). VX HaxoXAeHHE CBS3aHO C
nacrouiamu (Centaurea scabiosa, Cynoglossum officinale, Euphorbia microcarpa, E. uralensis) o0ounHamMu 10por
(Chenopodium album, Taraxacum officinale) cenpckoxo3siicTBeHHbIMU 3eMisiMu (Cirsium setosum, Vicia cracca) n
3a0pOIIEHHBIMHU JKHWIIMIHBIMY TIocTpoiikamu (Stellaria media, Urtica dioica).

Lenotnueckass npuypoueHHOCTb Adonis vernalis B NOCTaTOYHOW CcTeneHHM pa3HooOpasHo. B Hwusmennom
3aBoinkee Adonis vernalis pacTeT 1Mo MIMPOKUM XOJIMaM U CKIOHaM OallOK B pa3pekeHHBIX MyOHsKax, B [Ipexypanse
OH oOHuTaeT Ha OE3JECHBIX WM MOKPBITBIX PEIKOJIECHIMH CKIOHAX XOJMOB, B IOXKHOM 3aypaibe Adonis vernalis
BCTpeyaeTcs B cyxux 0opax, Ha ocTenmHeHHBIX tyTax. B CeBepo-3amagHoii wacti Anrae-CassHCKOM poBUHINH Adonis
vernalis TOCTaTOYHO OOBIYEH B CTEISIX U Ha OCTEIMHEHHHBIX J1yrax. B CeBepHoM Kazaxcrane Adonis vernalis TummaHOe
JyTOBO-CTEITHOE pacTeHHe I0XKHOI Jecoctenu. HaxoxaeHne ero B cTemHO# 30He Ha Teppuropuu Kokmerayckoit
BO3BBIIIEHHOCTH 00YCIIOBICHO OCOOBIMHU KIIMMAaTHYECKUMHU yCIOBHSIMH.

KuroueBnie ciioBa: Adonis vernalis L., uenonomyisiiusi, CeBepHbiii Kazaxcrah, cucremMarnyeckas CTPYKTypa,
9KOJIOTO-LIEHOTUYECKUE TPYIIIIBL.
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