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Cenopopulations of Adonis wolgensis Stev.
in the conditions of Northern Kazakhstan

The article presents the study results on the cenopopulations of Adonis wolgensis in Northern Kazakhstan
(2019-2021). The materials are obtained as a result of field research; literary data are considered. Based on
detailed route studies, the structure of cenopopulations is given. Nine cenopopulations located in the
Kostanay region are studied. Populations of A. wolgensis occupy areas from 300 to 1000 m?. The largest total
projective cover is noted in forest clearings and along the outskirts of forests. The proportion of A. wolgensis
in the total projective cover there is 1-5 %. The studied cenopopulations are characterized by contagious and
random types of distribution of individuals in space; a uniform (regular) type is not recorded. An assessment
of the vitality type of cenopopulations shows that five of the studied cenopopulations have a normal vitality
type and four flourishing ones. Cenopopulations that are in an oppressed, depressed, and infertile states are
not found.
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Introduction

Conservation of the biodiversity of animal and plant species, communities and ecosystems is an integral
part of the Concept of Humanity’s Transition to the Principles of Sustainable Development. Within the
framework of this problem, it is recognized that the protection of life on Earth is not a narrow task of certain
groups and circles; it is the task of all mankind and, at the same time, a condition for its survival on the plan-
et [1].

Adonis wolgensis Stev. listed in the Red Book of Kazakhstan (category Ill “Reducing species”) [2].
A.P. Poshkurlat (2000) provides information about the presence of A. wolgensis in the mountains of
Karkaraly, Ortau, in the southern part of the Mugodzhar Mountains, near Lake Zaisan on Tarbagatai.
A.P. Gamayunova (1961) cites A. wolgensis for the Spurs of the Common Syrt, Tobolsk-Ishimsky, Semipa-
latinsk upland, Caspian floristic regions, Western and Eastern small hills. Yu.A. Kotukhov (2005) cites it for
the Western and Karbinsky Altai. Z.V. Karamysheva and E.l. Rachkovskaya (1973) cite it for the entire
steppe part of the Kazakh uplands [3].

Experimental

Study of cenopopulations of A.wolgensis was held on the territory of Northern Kazakhstan in 2019-
2021. To study cenopopulations (CP), areas with a high density of flowering individuals were selected. With
the help of GPS, the boundaries of the CP were determined. A floristic description of the CP was carried out,
indicating the number of species, total and partial projective cover (TPC, %).

9 cenopopulations of A. wolgensis located in the Kostanay region were studied. The herbarium material
is stored at Department of Biology and Chemistry of the A. Baitursynov Kostanay Regional University.

Results and Discussion

A. wolgensis is a short-rod herbaceous polycarpic plant, in Northern Kazakhstan it is represented by
three morphotypes: steppe, meadow-steppe, and forest, which have significant morphological differences in
the height of the shoots and the shape of the leaf blades [4].

9 cenopopulations of A. wolgensis were studied on the territory of the Auliekol district of the Kostanay
region.

CP-1. Kostanay region district of Amankaragai village, Amankaragai forestry, quarter 39, N 52.412135,
E 64.041553. Glade of pine-birch forest. Population area 900 m? TPC — 100 %, A. wolgensis — 1,0 %.
Population density 21 psc/100 m?. Number — 189 individuals. The type of distribution of individuals in
space is contagious. The vitality type of the population is normal (according to the Brown-Blanque scale).
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Species that make up the coenotic environment: Pinus sylvestris L., Betula pendula Roth, Populus
tremula L., Pulsatilla uralensis (Zamelis) Tzvelev, Gypsophila paniculata L., Otites wolgensis (Hornem.)
Grossh., Rumex acetosa L., Limonium gmelinii (Willd.) Kuntze, Fragaria viridis (Duchesne) Weston,
Potentilla arenaria Borkh., Rosa majalis Herrm., Spiraea hypericifolia L., Oenothera biennis L., Artemisia
laciniata Willd., Thymus marschallianus Willd., Allium tulipifolium Ledeb., Allium angulosum L., Carex
caryophyllea Latourr., Agropyron pectinatum (M. Bieb.) Beauv., Plantago media L., Cichorium intybus L.,
Iris pumila L., Festuca valesiaca Gaudin., Tulipa biebersteiniana Schult. & Schult.f.

CP-2. Kostanay region, Amankaragai forestry, quarter 36, N 52.412893, E 63.981660. Glade in a pine
forest. Population area 1000 m?, TPC — 100 %, A. wolgensis — 4,0 %. Population density 37 pcs/100 m.
Number — 370 individuals. The type of distribution of individuals in space is random. The vitality type of
the population is prosperous. Species that make up the coenotic environment: Pinus sylvestris L., Pulsatilla
uralensis (Zamelis) Tzvelev, Otites wolgensis (Hornem.) Grossh., Rumex acetosa L., Fragaria viridis
(Duchesne) Weston, Potentilla arenaria Borkh., Spiraea hypericifolia L., Artemisia laciniata Willd., Thymus
marschallianus Willd., Allium tulipifolium Ledeb., Allium angulosum L., Agropyron cristatum (L.) Beauv.,
Plantago media L., Iris pumila L., Festuca valesiaca Gaudin., Glycyrrhiza uralensis Fisch., Achillea asiatica
Serg., Artemisia campestris L., Centaurea scabiosa L., Hieracium umbellatum L., Onosma simplicissima L.,
Veronica longifolia L., Gagea fedtschenkoana Pascher, Carex ericetorum Pollich.

CP-3. Kostanay region district of Zhilgorodok village, Amankaragai forestry, 121 quarter,
N 52.380174, E 64.063696. Edge of a birch forest. Population area 800 m?, TPC — 100 %, A. wolgensis —
2,0 %. Population density 34 pcs/100 m?. Number — 272 individuals. The type of distribution of individuals
in space is contagious. The vitality type of the population is prosperous. Species that make up the coenotic
environment: Betula pendula Roth, Pulsatilla uralensis (Zamelis) Tzvelev, Rumex acetosa L., Fragaria
viridis (Duchesne) Weston, Potentilla arenaria Borkh., Spiraea hypericifolia L., Artemisia absinthium L.,
Artemisia frigida Willd., Agropyron cristatum (L.) Beauv., Plantago media L., Festuca valesiaca Gaudin.,
Achillea asiatica Serg., Veronica longifolia L., Spiraea hypericifolia L., Sedum telephium L., Rosa acicularis
Lindl., Rosa majalis Herrm., Melilotus officinalis (L.) Pall., Valeriana tuberosa L., Taraxacum officinale
F.H. Wigg., Tulipa biebersteiniana Schult. & Schult. f., Plantago major L., Capsella bursa-pastoris (L.)
Medikus, Nonea rossica Stev., Achillea millefolium L., Antennaria dioica (L.) Gaertn., Elytrigia repens (L.)
Nevski, Psephellus sibiricus (L.) Wagenitz.

CP-4. Kostanay region, Novonezhinsk forestry, quarter 149, N 52.435072, E 63.968779, h=213 m
above sea level. Shrubbed edge of a pine forest. Population area 800 m?, TPC — 100 %, A. wolgensis —
3,0 %. Population density 26 pcs/200 m?. Number — 208 individuals. The type of distribution of individuals
in space is random. The vitality type of the population is normal. Species that make up the coenotic envi-
ronment: Pinus sylvestris L., Pulsatilla uralensis (Zamelis) Tzvelev, Otites wolgensis (Hornem.) Grossh.,
Rumex acetosa L., Spiraea hypericifolia L., Agropyron pectinatum (M. Bieb.) Beauv., Iris pumila L.,
Festuca valesiaca Gaudin., Glycyrrhiza uralensis Fisch., Achillea asiatica Serg., Veronica spicata L., Allium
angulosum L., Elytrigia repens (L.) Nevski.

CP-5.Kostanay region district of the village of Ozerny, Novonezhinskoye forestry, quarter 37,
N 52.493945, E 64.080103, h = 213 m above sea level. Glade in a pine-birch forest. Population area 500 m2,
TPC — 100 %, A. wolgensis — 1,0 %. Population density 36 pcs/100 m?. Number — 180 individuals. The
type of distribution of individuals in space is random. The vitality type of the population is normal. Species
that make up the coenotic environment: Pinus sylvestris L., Betula pendula Roth, Artemisia campestris L.,
Pulsatilla uralensis (Zamelis) Tzvelev, Otites wolgensis (Hornem.) Grossh., Spiraea hypericifolia L., Iris
pumila L., Festuca valesiaca Gaudin., Achillea asiatica Serg., Elytrigia repens (L.) Nevski., Echinops
sphaerocephalus L., Potentilla arenaria Borkh., Gypsophila paniculata L., Medicago falcata L.,
Xanthoselinum alsaticum (L.) Schur, Carex supine Willd. ex Wahlenb., Jacobaea erucifolia (L.) Gaertn.,
Mey. et Scherb.

CP-6. Kostanay region, Kalinin forestry, quarter 92, N52.427995, E 64.085151. Depression in a pine
forest overgrown with birches. Population area 600 m?, TPC — 30 %, A. wolgensis — 60 %. Population
density 40 pcs/100 m% Number — 240 individuals. The type of distribution of individuals in space is ran-
dom. The vitality type of the population is prosperous. Species that make up the coenotic environment:
Betula pendula Roth, Tulipa biebersteiniana Schult. & Schult. f., Poa pratensis L., Festuca valesiaca
Gaudin, Equisetum hyemale L.

CP-7. Kostanay region, Kalinin forestry, quarter 69, N 52.454605, E 64.376370. Outskirts of a pine for-
est. Population area 300 m?, TPC — 90 %, A. wolgensis — 1,0 %. Population density 20 pcs/100 m®. Num-
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ber — 60 individuals. The type of distribution of individuals in space is contagious. The vitality type of the
population is prosperous. Species that make up the coenotic environment: Pinus sylvestris L., Gypsophila
paniculata L., Filipendula stepposa Juz., Spiraea hypericifolia L., Astragalus testiculatus Pall., Achillea
asiatica Serg., Artemisia campestris L., Echinops sphaerocephalus L., Agropyron pectinatum (M. Bieb.)
Beauv., Bromopsis inermis (Leyss.) Holub, Phleum phleoides (L.) H. Karst., Stipa pennata L.

CP-8. Kostanay region, Basaman forestry, N 52.389946, E 63.803410. Glade in a pine forest. Popula-
tion area 800 m?, TPC — 100 %, A. wolgensis — 5,0 %. Population density 33 pcs/100 m? Number — 264
individuals. The type of distribution of individuals in space is contagious. The vitality type of the population
is normal. Species that make up the coenotic environment: Pinus sylvestris L., Rumex acetosa L., Fragaria
viridis (Duchesne) Weston, Spiraea hypericifolia L., Allium angulosum L., Agropyron cristatum (L.) Beauv.,
Plantago media L., Iris pumila L., Festuca valesiaca Gaudin., Achillea asiatica Serg., Limonium gmelinii
(Willd.) Kuntze, Rosa majalis Herrm., Glycyrrhiza uralensis Fisch., Veronica incana L.

CP-9. Kostanay region, Ubagan forestry, quarter 143, N 52.294367, E 64.542288. Sparse pine planting.
Population area 400 m?, TPC — 20 %, A. wolgensis — 50 %. Population density 25 pcs/200 m?. Number —
100 individuals. The type of distribution of individuals in space is contagious. The vitality type of the popu-
lation is normal. Species that make up the coenotic environment: Pinus sylvestris L., Poa pratensis L.,
Agropyron cristatum (L.) Beauv.

Populations of A. wolgensis occupy areas from 300 (CP-7) to 1000 m? (CP-2). The largest total projec-
tive cover was noted in forest clearings and along the outskirts of forests 90—100 %. The proportion of A.
wolgensis in the total projective cover here is 1-5 % (CP-1, CP-2, CP-3, CP-4, CP-5, CP-7, CP-8). In other
habitats (CP-6 and CP-9), the total projective cover is 30 and 20 %, respectively. The share of A. wolgensis
in the total projective cover of CP-6 and CP-9 is 60 and 50 %, respectively, which are the largest proportions
of A. wolgensis in the total projective cover. However, such a large percentage of the share of A. wolgensis in
the total projective cover is due not to the significance of its growth in this area and a large number of indi-
viduals, but in general to a small amount of vegetation in these areas, represented by 3-5 plant species, and a
low percentage of the total projective cover. This effect is probably caused by the high shading of these areas
and the soil cover here with a thick layer of dead leaves and needles (CP-6 — a depression in a pine forest
overgrown with birches, CP-9 — a sparse pine plantation).

Conclusions

The highest density of individuals was noted in CP-6 (40 individuals per 100 m?), CP-2 (37 pcs/100 m?),
CP-5 (36 pcs/100 m?), the lowest — in CP-1 (21 pcs/100 m?), CPU-7 (20 pcs/100 m?). The number of indi-
viduals varies from 370 (CP-2) to 60 (CP-7).

The studied cenopopulations are characterized by contagious (CP-1, CP-3, CP-7, CP-8, CP-9) and ran-
dom (CP-2, CP-4, CP-5, CP-6) types of distribution of individuals in space, the uniform (regular) type is not
fixed at all.

The assessment of the vitality type of cenopopulations on the comparative scales of the vital state of
plants (on the Brown-Blanque scale) shows that the studied cenopopulations have normal vitality (CP-1, CP-
4, CP-5, CP-8, CP-9) and prosperous types (CP-2, CP-3, CP-6, CP-7). Cenopopulations that are in an op-
pressed, depressed, and non-fruitful states were not found.
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I'’ K. Cynranrasuna, M.IO. Cremenko, FO.O. HoBak

Couarycri Kazakcran skarnaiisingarsl Adonis wolgensis Stev.
HEHOMOMYJISIIUSICHIHBIH KYPbLIbIMbI

Makanana Conrycrik Kasakcranmarsr Adonis wolgensis meHONOmy ISUsIapblH  3epTTeY HOTHXKEIepi
Oepinren (2019-2021 >xok.). Marepuangap Iaiajiblk 3epTTeyJep HOTHKECIHAE ajblHFaH, 910U MaJiMeTTep
eckepinred. Erxel-Terkeisi OarbITTBIK 3€pTTEYJIEp HEri3iHAe ICHOMOMYSALMAIAPABIH Kac KYPBUIBIMBI
kenrtipinreH. Axmouna, IlaBmomap, Kocranaii obapIcTapbIHIa OpHATacKaH CEri3 LEHOMOMYJISIIUS 3epTTEeNIi.
A. wolgensis kpicka-e3ekti mmenti momukapmuk, an Conrycrik Kasakcranmaret 4. wolgensis
LICHOTOMYJIIMSCH! HETI3T1 I MeKeHACHTIH jkepre: aja KOFaMAACThIKTaphl, IaJFbIH/bI-/1aj1a, OPMaH/IbI eIl
tonracTeIpblIFad. A. WOlgensis nexonomy siusceH msiFbicta Exibacty3nan, 6atsicta Kocranaii o6GIbIckIHA
JeiliH eHAiK OaFbITTa 3epTTey GapbIChIHAA Jajia SKOTONTAPBIHIAFEl KaJNbIHA KEITIPY HHACKCI O6Te )KOFaphl
eKeHiH aHbIKTayIbl. KanraH neHonomyJsus, o1 OipiikTeH anaekaiina a3. Ocipece, OpMaHIbI Kepiepae a3
keszeceni. JKac jxkarqailbIHBIH CIIEKTpi OOMBIHINA KOITEreH LEHOMOMYISALMIAD KAIBINThl CHIIATKA He KOHE
MiCKeHIEp KaTapblHa jKaTabl. Byl IeHOMOMy ISIUSCHIHBIH KYPHUIBIMBIHA SKOJIOTHSIIBIK KOHE aHTPOIOTCH/IIK
(akTOpIap/BIH TEPIC SCEPiHIH KOKTHIFBIH PACTal/Ibl )KOHE MOMYJIALMSIAPABIH KaHAPTHUTYBl MEH CaKTalyblH
KaMTaMachl3 eTe]i.

Kinm ce3dep: Adonis wolgensis Stev., cupek eciMmaikrep, neHomomysus, Conrycrik Kasakcran, sxansl
HPOEKIHSIIBIK KAMBUIFBI.

I'. K. Cynranrasuna, M.IO. Cremenko, FO.O. Hoak

Henonomyasimuu Adonis wolgensis Stev. B ycaoBusix CeBepHoro Kazaxcrana

B craree mpHBeIEHBI pe3yNbTaThl M3y4deHHs LeHonomyssiumit Adonis wolgensis B CeeprHom Kazaxcrane
(2019-2020 rr.). Marepuaibl MONTy4YEHbI B Pe3yJIbTaTe IMOJICBBIX HCCICAOBAHHUIM, YUTCHBI JUTEPATyPHBIC AaH-
Hble. Ha ocHOBaHWMNM neTaabHO-MapHIPYTHBIX MCCIEIOBaHUN MIPUBENICHA CTPYKTypa IeHOnomy snuid. M3yde-
HO JIeBATH LICHOTOIMYJISIHH, pacronoxeHHbIx B Kocranaiickoii obnactu. [lomysimun A. wolgensis 3anumaror
miomazs ot 300 10 1000 m%. Hanbousliee o61iee NPOSKTHBHOE OKPEITHE OTMEUEHO Ha JISCHBIX MOJSMHAX 1
o okpanHam jecoB. Joms A. Wolgensis B 06IemM MpOeKTHBHOM MOKPHITHH 371eCh cocTasiser 1-5 %. W3y-
YEHHBIM [EHONOMYJISIIUSAM CBOHCTBEHHB! KOHTAIMO3HBIM M CIy4YallHBIN THITHI pacrpenesieHus ocodeli B mpo-
CTpaHCTBE, HE 3a()KCHPOBAH PaBHOMEPHEIH (peryispHBIil) TiIl. OIeHKa BUTAIUTETHOTO THITA I[EHOIOMYIIS-
IIU{ TOKa3ajla, 9TO IATh M3YyYCHHBIX LEHONONMYIAINH MMEIOT HOPMAUIBHBIH BHTAJIUTETHBIM THUIT M YeTHIpE
nporBeraronyii. LleHomonynsmii, HaXOAAMMXCSI B OYEHb YTHETEHHOM, YTHETEHHOM COCTOSHHSIX W HEIUIO-
JIOHOCSIINX, HE 00HAPYKEHO.

Kuioueswle cnosa: Adonis wolgensis Stev., penkue pacrenus, neHonomnysuust, CeBepusiii Kazaxcran, oouiee
MPOEKTHBHOE MOKPBITHE.
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