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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 I.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 A. 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
IT 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, 2018-2019, on the area of 100 m?. The
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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 1.. coenopopulations (CP)

No Location of CP

Habitat

Akmola region, Burabay district, territory of the "Burabay" State

GF 1 National Natural Park, Zolotobor Forestry

Sparse birch forest.
The volume is 0.4.

cp2 Akmola region, Burabay district, territory of the "Burabay" State
National Natural Park

Sparse birch forest.
The volume is 0,5-0.6.

Akmola region, Burabay district, the territory of the "Burabay" State
CP 3 | National Natural Park, 53.05280° N., 70.48577° W., 383 m above the
sea level

A meadow among the sparse birch forest.
The volume 1s 0,3, 9B1C.

Akmola region, Burabay district, the territory of the "Burabay" State
CP 4 | National Natural Park, 53.05295° N., 70.48938° W., 390 m above the
sea level

A grass-reed meadow on the edge of a
birch forest

Akmola region, Burabay district, the territory of the "Burabay" State
CP 5 | National Natural Park, 53.08902° N., 70.47668° W., 383 m above the
sea level

A dry meadow on the edge of a birch
forest

Akmola region, Burabay district, the territory of the "Burabay" State
CP 6 | National Natural Park, 53.09319° N., 70.47671° W., 375 m above the
sea level

A dry meadow with very rare pines.
The volume 1s 0.2.

North Kazakhstan region, 7 km N-W from the Sergeyevka town,

CP7 54.71898° N., 69.80614° W.

Grivno-Zapadinny, Ozemy-Alluvial Plain

Akmola region, 10 km from the Yasenovka village, 53.97222° N,

CP8 68.16158° W.

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 A. vernalis includes 140 species

belonging to 31 families and 96 genera (table 2).

Table 2 — Composition of Adonis vernalis 1. 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 1., Ranunculus polyanthemos 1.. 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 1. P BR M Meadow
The Betulaceae S . Gray family

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

Cerastium arvense L., Eremogone longifolia (M.Bieb.) Fenzl, Gypsophila altissima 1.. P LR XM | Meadow

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

Eremogone koriniana Fisch. ex F P SR X Steppe

Gypsophila paniculata 1.. P LR XM Steppe

Otites wolgensis (Hornem.) Grossh. A-B SR XM Steppe

— 3 ———
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Silene chlorantha (Willd.) Ehrh., Silene multiflora (Ehrh.) Pers., Silene nutans 1. 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 | IR | M | Forest
The Brassicaeae Burnett family
Draba nemorosa L. Eph SR M Steppe
Clausia aprica (Stephan) Komn-Tr. P LR X Steppe
The Crassulaceae J. St.-Hil. family
Sedum telephium L. [ P | IR | 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 1. P St M Forest
Fragaria viridis (Duchesne) Weston P St XM | Meadow
Potentilla canescens Besser, Potentilla humifisa 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 1.indl. family
Astragalus danicus Retz., Vicia sepium 1. 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 1.. P ShR M Meadow
Oxytropis pilosa (1) 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 1.indl. family
fggégselmum tataricum Hoffm., Seseli libanotis (1.) W.D.JKoch, Seseli strictum P SR M Meadow
Eryngium planum L., Falcaria vulgaris Berh. 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.Smim. P SR M Forest
The Asteraceae Bercht. et J. Presl family
Achillea asiatica Serg., Artemisia glauca Pall. ex Wil, Galatella biflora (1) Nees P LR XM | Meadow
Achillea millefolium L., Artemisia latifolia Ledeb., Art. rupestris L., Inula salicina 1. 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 1Ledeb. 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 1.. 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 1. P SR XM Steppe
Serratula coronata L., Tanacetum vulgare L. P LR M Meadow
Solidago virgaurea 1.. P ShR M Forest
Taraxacum officinale F H Wigg. A-B SR M Weed
Tephroseris integrifolia (1..) 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 1., Veronica spuria L. P LR XM Steppe
The Lamiaceae Martinov family
Dracocephalum ruyschiana L. P LR XM | Meadow
Phlomoides tuberosa (1..) Moench P Tub XM Steppe
Salvia stepposa Des.-Shost. P ShR X Steppe
Thymus marschallianus Willd. P LR XM Steppe
Verbascum phoeniceum 1.. 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 1. 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 1.. 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 (1..) H Karst. P LSh | XM Steppe
Poa angustifolia L. P LR XM Steppe

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

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

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

Column 4 shows ecological and coenotic groups.

The top ten families comprise 112 species, representing 80% of the total number of coenoflora species
(table 3). The richest families in species are Asferaceae (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 I 17/17,7 30213 I 171/13,6
Poaceae Barnhart I 10/10,4 14/10,0 I 117/9.3
Rosaceae Juss. 11 8/8,3 13/9.2 viI 57/4,5
Caryophillaceae Juss. v 773 12/8.3 VI 58/4.6
Apiaceae Lindl. v 9/9.4 11/7.9 v 34/3.8
Fabaceae Lindl. VI 7/7.3 11/7.9 11 70/5.6
Ranunculaceae Juss. VII 5/5.3 7/5.4 VIII 50/3,9
Scrophulariaceae Juss. VIII 22,0 6/43 X 43/3.4
Lamiaceae Martinov IX 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




Bulletin the National academy of sciences of the Republic of Kazakhstan

A. vernalis 1s 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 4. 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 Arfemisia - 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 No AP05132458, number of the state
registration is 01 18RK00404.

I'. K. Cyrramrasunal, A, H. Kynpusmos?, O. A, Kynpusmos?, P. C. Beiimos!

'A. BaiiTypchHOB arbiHaarel KocTramaii MemackeTTik yauBepeureti, Kocranaii, Kazakcran;
ZKysbac botanukamsik 6arsl, PEA CB xeMip sxone komip xumMuachl Oeaepaibii 3€pTTEY OpPTATIBIFSL,
Kemeposo, Peceit

COJTYCTIK KASAKCTAHJIATBI ADONIS VERNALIS L. HEHO®JIOPACBI

Annotamust. Adonis vernalis L. — 1Isreic Eypona, Opan sxone Onryctik Opadn, barsic, Opra, [erbic Cibipaix
OpMaHABl Jaja aWMArblHAA KCH TapajfaH Kell >KbUINBIK MIONTECIH INAMAKTaMbIPIBI eciMmik. KazakcraHzmarsr
A. vernalis neHoapeanmapsl aayan Typiai: Anraiiza ByxTopMuH TaynapeiHAA damanapaa, Jama OeTkeinepinae, Oyra
eckinaepinae, "bypadait" MEMICKETTIK YITTHIK TAOHFH MAPKiHIH ayMaFbIHIA KCCIITCH KAbIH, KalbIHIbI-Kaparaiiibl
opmaraapaa, LIIbFeIC 3KCIO3UIMANAPHIHEIH, 1aJ1a MIOKBIIAPBIHBIH OaypaHiIapbHAA KOHE IIHBIPIIBIKTAPBIHAA 6CEIl.
Axn Bbareic KazakcTanaa KeCireH KalbIHABI OpMaHIaPbIHAA OaHKaIaIbL.

— 3§ ——
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TypmiH >KOFaNyBIHBIH HETi3Ti ccOeOi MAOBIHIBIK AaTaNapAbl KBIPTYMCH OaiiIaHBICTHI TAOWFH MCKCHACHTIH
SKepIIepAiH Oy3bITy bI O0JIBIN TaOBLIANBL, HOTIKECIHAC A. Vernalis-1i KazakcTanusiH Kp13pin kitaObmHa sxone CUTEC
(Convention of International Trade in Endangered Species of Wild Fauna and Flora) Konmeenmusacerasm 11
KOCBHIMIIACHIHA €HI131JII1.

3eprreyaep Axmouna sxoHe Conryctik Kazakcran oOmbicTapsiHbiH ayMarbHAa 2018-2019 oK. MaMBIp-MayChIM
admapeinza A. vernalis ryaney xesinge 100 M2 amanma sxyprising. ©ropucTukanbik cunarray yuiiu Adonis vernalis-
TIH THIFBI3ABIFBI KOFAPBI AaHMAKTAPHI ipIKTEN L. bapabEs! 8 momy ISIIHSIIBIK JOKYCTap 3¢PTTEIAL.

A. vernalis KaTpICyBIMEH KAy bIMAACTBIKTBIH IIEHO()10pack 3 1 TYKIMAACKA sk9HE 96 TyBICKA skaTaThiH 140 TypmeH
Typansl. TYKBIMIACTBIH TYPIIK Kypambl OOHbIHINA €H 0ait Asteraceae (30 Typ), Poaceae (14 Typ), Rosaceae (13 Typ),
Caryiphyllaceae (12 1yp), Fabaceae xone Apiaceae (11 typaen). XKerekmi Ty bictapst Artemisia — 8 Typ, Veronica —
5 1yp, Achillea, Galatella, Lathyrus, Potentilla, Seseli, Silene 3 Typaen 6ombim Tadsrnaapt. Conrycrik KazakcraH sxoHe
Opransik KazakcTaH ycak MIOKBICHIHBIH CONTYCTIK Oeirine eH »kakbH OHTYCTIK Opai (propackiMEH CalBICTHIPFAHIA
Rosaceae xone Caryophillaceae napexeci enadyip Korapeliaiasl, 0y Ranunculaceae TYKpIMIACTAPBIHAA KECHIHEH
YCHIHBUTFAH OOpCaablK (OPMaH MC30(DHUTTI-IIAFBIHAB), COHAAH-AK Jajia TYPJICPiHIH Ko OOMYBIMCH OAHIAHBICTBL
Brassicaceae wone Chenopodiaceae yneci e1e a3 sk9HE OYI TYKbIMAACTAP TYPJICPAIH AJFAIIKBI OHIBIFBIHA KipMEHl,
an ontycTik Opamaa onap V xoue [X mosunmsamapabl anagel. Omoerte, Oy apaMInen-pyacpaibabl TYPACPIiH a3
MOJIIICPIMCH, COHMAN-aK TY3MANFaH KCPICPIIH a3 TapaaybiHA OalTaHBICTEL A. vernalis ONETTC KAybIMIACTHIKTAFBI
JOMHHAHT eMec, Memmepi 3—5%. LIanFbHABI JKEPICPAC Y3bIH TAMBIPIIBI JAKBLIIAP SKOHE ATy aH TYPII menTep 6achM.
[TanfeHap-nama KOFAMIACTHIKTAPBIHAAFEl IMOKBLIAPABIH, OaypaiiapelHaa THEBI3 OyBIHABI JAKBLIAAP MEH TYpI
LIeNTEP JOMHUHAHT OOJIBIIT KEJICI.

Typnepain 6ackiM KOTMIIIIITI KOIDKBLUIABIK TYpIiepre (133), 6ip-eKi »KbUTIBIKTHIH AT TYPI, a1 3peMeprepAin Oip
TYpi (Draba nemorosa) skaTampl.

Aranr jkoHE KapThIIad aram eciMAiKTepre Y aramr (Betula pendula, Pinus sylvestris, Populus tremula), dec
oyra (Caragana arborescens, Cerasus fruticosa, Rosa acicularis, R. majalis, Spiraea hypericifolia) xsne 6ip
sKapTeUIal 0yra (Artemisia frigida) yCHIHBLUTFAH.

[ITem eciMmikTEPiHIH IMMHAC KEH TApaJFaHbI Y3bIH TAMBIPIEL (51 TYp), 636K — TaMBIpIbl TYpaep — 35, KpICKa
TaMBIPIBI TYPIep-24 TYp JKOHE OJAH OPi KIiIIpPEHTETIH TOPTIMICH: Mamak TaMbIpis! (7 Typ), OaraH TY3ETiH JKOHE
TBIFBI3 JKOHE OOPIBLTAAK OyTanapaaH 3 TYPACH, TYHHEKTAMBIPIIBI YKOHE KY IIBIK TAMBIPIIBI TYPJIEPAC 2 TYPACH.

Herisri nenoduopa me3odurrer (68 TYp) *oHE KeepoMezourTeH (57 TYP) TYpadbl, KCepo(UTTEPIAiH CAaHBI
15 Typ, 6ya 10,7% xypatiner. Kcepodurrepain a3naran caHbl MATFBIHABL KOHE IHATFBIHABI-IA71a HEHO(IOPACKIHBIH
CHIIATHIH KOPCCTEC .

Bara tomrraps! apackHAa manFsHAB TYPIEp (66 Typ Hemece 47,1%) sxoHe gana typrepi (42 Typ memece 30%),
opmaH Typrepi (22 Typ Hemece 15,7%), apammenri Typiep (10 Typ Hemece 7,1%) 6acem. OnapabIH OpHANACY bl JKAHBI-
meivpapmeH (Centaurea scabiosa, Cynoglossum officinale, Euphorbia microcarpa, E. uralensis) k01 >KHEKTEpIMEH
(Chenopodium album, Taraxacum officinale) aypin mapyanmsbEsl skepaepivMeH (Cirsium setosum, Vicia cracca)
JKOHC KapayChI3 KAIFAH TYPFBIH VH KYPBUIBICTapeIMCH (Stellaria media, Urtica dioica) GaRTAHBICTHL

Temenri Exinme Adonis vernalis xeH Tebenepac moHE CHPSK CMCH aFamTapbiHaa 0epeHerepae eceni, Opanasiy
MaHbBIHIA O KCH Te0elIep MCH apKaNbIKTapAbIH OcTkeiinepinae, an OpanasiH oHTYCTIriHAE Adonis vernalis Kyprax
Oopnapaa, KbB3FaH manFaimapaa kesaeceni. Anraii-CasH mpOBHHUOMSCBIHBIH CONTYCTIK-Oarbic Oeqirinae Adonis
vernalis nama MCH jana manFsiHmapeiHaa skui kesmecedi. Conrycrik Kazakcramma Adonis vernalis — OHTYCTIK
OPMAaHABI-AANANBIK A BIHAbI-Jama eciMairi. OubH Kexmeray Tay sl allMaFbIHBIH /1a1a AaHMAFBIHAA OOy Bl EPEKITe
KIIMMATTHIK KarJainapra OaimaHbICTEL.

Tyiiin cesaep: Adonis vernalis L., nenomomymmmusa, Conrycrik Ka3zakcTaH, CHCTCMATHKAIBIK KYPBLIBIM,
JKOJIOT HAI-IICHOTHKAJIBIK TOTITAP.

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

'Kocranaiickuii TOCY JapCTBEHHBIN yHUBEpCUTET nMeHn A. Balitypceiosa, Kocranait, Kasaxcran;
*Ky3sb6acckuii 6oTanuyeckuit can, ®eaepanbHblil HCCIET0BATENBCKHM EHTP Y u yraexumun CO PAH,
Kemeposo, Poccusa

HNEHO®JOPA ADONIS VERNALIS L. BCEBEPHOM KA3AXCTAHE

Annoramust. Adonis vernalis L. — MHOTOIICTHEE TPABIHHCTOE KHCTEKOPHEBOC PACTEHHE C JOBOJBHO IMHPOKHM
apeasioM B necocrenmHor 30He Bocrounoit Espomer, Ypana u IOxuoro 3aypanbs, 3anagnoi, Cpexneit, Bocrounoi
Cubupu. Lienoapeanst 4. vernalis B Kazaxcrane BecbMa pasHOOOpasHeL HA Anrac, B ByXTOpMHHCKHX ropax, BCTpe-
YAETCs B CTEIDIX, HA CTEIHBIX CKIOHAX, B 3aPOCIIIX Ky CTAPHUKOB, HA TEPPUTOPHH | 0CYy TapCTBEHHOTO HAMOHAIBHOTO
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mpupogHoTo mapka «bypabait». OH mpom3pacTacT B Pa3peKCHHBIX OCPC30BBIX, OCPE30BO-COCHOBBIX JICCAX, HA
MOJIOTHX CKJIOHAX BOCTOYHBIX IKCIO3HUIMI CTEIHBIX COTIOK U B 3apociiix crmpen. B 3amagxHom Kazaxcrane pacteHue
OTMEUCHO B PA3PEIKCHHBIX OEPE30BBIX JICCAX.

OCHOBHBIMHM YTPO3aMH Uil CYIIECTBOBAHHMS BHIA SBIICTCS PAa3pyLICHHEC NPUPOJHBIX MECTOOOHMTAHHH,
CBSI3aHHOC C PACTAIIKOI JIYTOBBIX CTCIEH, YTO MOCHYKIIIO NpU4WHON BHeCeHWs A. vernalis B KpacHyio KHHUTY
Kazaxcrana u B [Ipunosxxenue 11 Konsernuun CUTEC (Convention of International Trade in Endangered Species of
Wild Fauna and Flora).

HccnemoBanusa mpoBOMIUIACH HA TeppuTopuu AxMmonmmHckoH u Ceepo-Kasaxcranckoit obmacteli BO BpeMs
uBeteHuaA. vernalis B Mac-urone 2018-2019 rr. Ha mromaakax 100 M2, JI1 (propHCTHYECKOTO OMUCHHS HOAOHPATIHCH
YYACTKH C BRICOKOH MIOTHOCTREO Adonis vernalis. Bcero 06cienoBaHo 8 OMy IIIHOHHBIX JOKYCOB.

Lenogmopa coodmects ¢ yuactueM A. vernalis srmovaet 140 Buaos, nmpuHAIICKAMUX K 31 cCeMeHCTBY U 96
pomam. B cocraB mecartm Beaymmux CEeMEHCTB BxomaT 112 sumos, uro cocrasmaer 80% oT 00Imero 4mciaa BHAOB
ueHo(mopel. Hanboee Goratsl mo BHIOBOMY COCTaBY ceMcHcTBa Asteraceae (30 BuAOB), Poaceae (14 BHIOB),
Rosaceae (13 BunoB), Caryiphyllaceae (12 BunoB), Fabaceae n Apiaceae (no 11 suaos). Beaymmvm pomamu
ABILTROTCA Artemisia — 8 BUIOB, Veronica — 5 sunos, Achillea, Galatella, Lathyrus, Potentilla, Seseli, Silene o 3 Buaa.
o cpaBreHUIO ¢ (ha0POit FOKHOTO 3aypaibs, KoTopas Hauboaee Omm3ka k prmope Ceeproro KazaxcraHna u ceBepHOH
yactu LlenTpansHo-Ka3axcTaHCKOTO METKOCOTIOMHIKA, 3HAYUTEIBHO OBBIIACTCS paHT Rosaceae u Caryophillaceae,
otyacTu Ranunculaceae, 4ro CBI3aHO C OONBIIMM KOJMHYECTBOM OOPEaNbHBIX (JIECHBIX ME30(DHTHO-TYTOBBIX), TAK H
CTEIIHBIX BUIOB, IMMPOKO MPEACTABICHHBIX B 3THX ceMelictBax. Jloma Brassicaceae u Chenopodiaceae 1pe3BbIMaltHO
MaJa M 3TH CEMEHCTBA HE BXOAAT B IIEPBYIO JICCIATKY BHIOB, B TO BPEMS KaK B FOXKHOM 3dypasibe OHH 3aHHMAOT V U
IX mo3unmu. O4eBHAHO, 3TO CBA3AHO C HEOOIBIIMM KOJIMUECTBOM COPHO-PY/IEPATIbHBIX BHIOB, 4 TAK JKE C HEOOIBIINM
PpacIpoCTPaHCHUEM 3aCOJICHHBIX 3EMENb.

A. vernalis, kKak TPABHIIO, HC ABIACTCA TOMHHAHTOM B COOOINCCTBAX W MPHUCYTCTBYCT ¢ o0mmieMm 3-5%. B
JIYTOBBIX COOOIECTBAX MPEOOIANA0T JIMHHOKOPHEBHUIIHBIC 3JIAKH U JOBOIBHO OoraTtoe pasHOTpaBbe. Ha momormx
CKJIOHAX COTIOK B JIYTOBO-CTEITHBIX COOOIIECTBAX JOMHHAHTAMHE BBICTYIIAIOT IJIOTHOKY CTOBBIC 37IAKH M PA3HOTPABBE.

INopapmromee KOIMYECTBO BHIOB OTHOCHTCA K MHOTOJNECTHHM BuaaM (133), 0IHO-ABYJICTHHUKH NMPEACTABICHBI
IICCTHIO BUAAMH, a 3()eMepsI OTHUM BHAOM (Draba nemorosa).

JlpeBecHbIC M IOy APEBECHBIC PACTEHHS TPEACTABICHBI TPpeMs AepeBbsiMU (Betula pendula, Pinus sylvestris,
Populus tremula), nareto kycrapuuxkamu (Caragana arborescens, Cerasus fruticosa, Rosa acicularis, R. majalis,
Spiraea hypericifolia) m omHEM IOy KyCTapHUKOM (Artemisia frigida).

Cpean TPaBIHHUCTBIX PACTCHHH OONICe BCCTO JIMHOKOPHCBHINHBIX (51 BHA), CTCPKHCKOPHCBBIX BHIOB — 35,
KOPOTKOKOPHEBHIMHBIX — 24 BHAA M Jajce B YOBIBAIOIIEM HOPSAKE: KUCTEBbIE (7 BHIOB), CTOIOHOOOpPA3YIOIINE,
IUTOTHO- ¥ PHIXJIOKYCTOBBIC 1O 3 BHIA, KIyOHEIYKOBHIHbIC H Iy KOBHYHBIC IO 2 BHAA.

B ocHoBHOM meHO(nOpa cocTout m3 Me30(uToB (68 BHIOB) WM Kcepome3o(uros (57 BHAOB), KOIMYECTBO
kcepoduroB 15 BHAOB, uTO cocraBmier 10,7%. HebompImoe KOMMHMECTBO KCEPOPHUTOB MOAYCPKUBACT JIYTOBOW H
JIYTOBO-CTEIHOH XapakTep HEHO(IOPEL

Cpen NCHOTHYCCKUX TPY I JOMHHHPYOT JTyTOBBIC BUABI (06 BUAOB win 47,1%) 1 cTemHbIe BUABI (42 BUAA HITH
30%), mecHeie Buasl (22 Buma wim 15,7%), copusie Buasl (10 BumoB wmm 7,1%). VIX HAXO0KICHHC CBA3AHO C
nacroumamu (Centaurea scabiosa, Cynoglossum officinale, Fuphorbia microcarpa, E. uralensis) 000UHMHAME AOPOT
(Chenopodium album, Taraxacum officinale) cempcroxo3sitcTBeHHbIME 3eMitaMu (Cirsium setosum, Vicia cracca) n
320 POIICHHBIMH KITHITHBIME TIOCTpOHKaMu (Stellaria media, Urtica dioica).

LlenoTHueckad MPUYPOUCHHOCTs Adonis vernalis B mOCTaTOMHOH CTCMCHH pa3HooOpasno. B Hwu3meHHOM
3aBoinkbe Adonis vernalis pacTeT Mo NIMPOKHM XOJIMAM M CKIOHAM 0aJIOK B Pa3peKXeHHBIX AyOHIKax, B [Ipeaypamse
OH 00HTAacT HAa OC3NMECCHBIX MM IOKPHITHIX PEAKOIECHSIMH CKIOHAX XOJMOB, B FOKHOM 3aypanse Adonis vernalis
BCTPEUACTCSA B CyXHX 00pax, HAa OCTCHHCHHBIX TyTax. B Cerepo-3amagnoii uactu Anrrac-CasHCkoH mpoBuHIIH Adonis
vernalis TOCTaTOYHO OOBIMEH B CTEILIX U HA ocTenmHEeHHBIX yrax. B Ceseprom Kazaxcraune Adonis vernalis TunmdaaOC
JIYTOBO-CTCIIHOC PACTCHUE FOXKHOW JiecocTenmy. HaxoneHue ero B CTEMHOH 30HE Ha Teppuropuu Kokmierayckon
BO3BBIICHHOCTH 00YCJIOBJICHO OCOOBIMH KIMMATHYCCKUMH Y CIIOBUSIMH.

Kmouesnie ciioBa: Adonis vernalis L., neHonomy s, CesepHbrid Kazaxcran, CHCTEMAaTHICCKAs CTPYKTYPA,
3KOJIOTO-LICHOTHHYECKHUE TPY IIIBL
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