
 ISSN 2518-1629 (Online),  
ISSN 2224-5308 (Print) 

 
ҚАЗАҚСТАН РЕСПУБЛИКАСЫ 

ҰЛТТЫҚ ҒЫЛЫМ АКАДЕМИЯСЫНЫҢ 

Өсімдіктердің биологиясы жəне биотехнологиясы институтының 

Х А Б А Р Л А Р Ы 

ИЗВЕСТИЯ 
 

НАЦИОНАЛЬНОЙ АКАДЕМИИ НАУК 
РЕСПУБЛИКИ КАЗАХСТАН 
Института биологии и биотехнологии растений 

 N E W S 
 

OF THE NATIONAL ACADEMY OF SCIENCES 
OF THE REPUBLIC OF KAZAKHSTAN 

of the Institute of Plant Biology and Biotechnology 

 
БИОЛОГИЯ ЖƏНЕ МЕДИЦИНА 

СЕРИЯСЫ 
 

СЕРИЯ 
БИОЛОГИЧЕСКАЯ И МЕДИЦИНСКАЯ 

 
SERIES 

OF BIOLOGICAL AND MEDICAL 
 
 

5 (329) 

ҚЫРКҮЙЕК – ҚАЗАН 2018 ж. 
СЕНТЯБРЬ – ОКТЯБРЬ 2018 г. 
SEPTEMBER  – OCTOBER 2018 

 
 

1963 ЖЫЛДЫҢ ҚАҢТАР АЙЫНАН ШЫҒА БАСТАҒАН 
ИЗДАЕТСЯ С ЯНВАРЯ 1963 ГОДА 
PUBLISHED SINCE JANUARY 1963 

 

ЖЫЛЫНА 6 РЕТ ШЫҒАДЫ 
ВЫХОДИТ 6 РАЗ В ГОД 

PUBLISHED 6 TIMES A YEAR 
 

 
 
 

АЛМАТЫ, ҚР ҰҒА 
АЛМАТЫ, НАН РК 
ALMATY, NAS RK  



Известия Национальной академии наук Республики Казахстан 
  

   
2  

Б а с  р е д а к т о р 
 

ҚР ҰҒА академигі, м. ғ. д., проф. Ж. А. Арзықұлов 

 
Абжанов Архат проф. (Бостон, АҚШ),  
Абелев С.К., проф. (Мəскеу, Ресей),  
Айтқожина Н.А., проф., академик (Қазақстан)  
Акшулаков С.К., проф., академик (Қазақстан)  
Алшынбаев М.К., проф., академик (Қазақстан)  
Бəтпенов Н.Д., проф., корр.-мүшесі(Қазақстан) 
Березин В.Э., проф., корр.-мүшесі (Қазақстан) 
Берсімбаев Р.И., проф., академик (Қазақстан) 
Беркінбаев С.Ф., проф., (Қазақстан) 
Бисенбаев А.К., проф., академик (Қазақстан)  
Бишимбаева Н.Қ., проф., академик (Қазақстан)  
Ботабекова Т.К., проф., корр.-мүшесі (Қазақстан)  
Жансүгірова Л.Б., б.ғ.к., проф. (Қазақстан) 
Ellenbogen Adrian prof. (Tel-Aviv, Israel),  
Жамбакин Қ.Ж., проф., академик (Қазақстан), бас ред. орынбасары 
Заядан Б.К., проф., корр.-мүшесі (Қазақстан) 
Ishchenko Alexander prof. (Villejuif, France)  
Исаева Р.Б., проф., (Қазақстан) 
Қайдарова Д.Р., проф., академик (Қазақстан)  
Кохметова А.М., проф., корр.-мүшесі (Қазақстан) 
Күзденбаева Р.С., проф., академик (Қазақстан)  
Локшин В.Н., проф., корр.-мүшесі (Қазақстан) 
Лось Д.А., prof. (Мəскеу, Ресей)  
Lunenfeld Bruno prof. (Израиль)  
Макашев Е.К., проф., корр.-мүшесі (Қазақстан) 
Миталипов Ш.М. (Америка) 
Муминов Т.А., проф., академик (Қазақстан)  
Огарь Н.П., проф., корр.-мүшесі (Қазақстан) 
Омаров Р.Т., б.ғ.к., проф., (Қазақстан) 
Продеус А.П. проф. (Ресей) 
Purton Saul prof. (London, UK)  
Рахыпбеков Т.К., проф., корр.-мүшесі (Қазақстан)  
Сапарбаев Мұрат проф. (Париж, Франция) 
Сарбасов Дос проф. (Хьюстон, АҚШ) 
Тұрысбеков Е.К., б.ғ.к., асс.проф. (Қазақстан) 
Шарманов А.Т., проф. (АҚШ) 

 
 

«ҚР ҰҒА Хабарлары. Биология жəне медициналық сериясы».   
ISSN 2518-1629 (Online),  
ISSN 2224-5308 (Print) 
Меншіктенуші: «Қазақстан Республикасының Ұлттық ғылым академиясы» РҚБ (Алматы қ.) 
Қазақстан республикасының Мəдениет пен ақпарат министрлігінің Ақпарат жəне мұрағат комитетінде 
01.06.2006 ж. берілген №5546-Ж мерзімдік басылым тіркеуіне қойылу туралы куəлік 
 

Мерзімділігі: жылына 6 рет. 
Тиражы: 300 дана. 
 

Редакцияның мекенжайы: 050010, Алматы қ., Шевченко көш., 28, 219 бөл., 220, тел.: 272-13-19, 272-13-18, 
www:nauka-nanrk.kz / biological-medical.kz 
 
 

© Қазақстан Республикасының Ұлттық ғылым академиясы, 2018 
 

Типографияның мекенжайы: «Аруна» ЖК, Алматы қ., Муратбаева көш., 75.  



ISSN 2224-5308                                                                                Серия биологическая и медицинская. № 5. 2018 
 

 
3 

Г л а в н ы й  р е д а к т о р 
 

академик НАН РК, д.м.н., проф. Ж. А. Арзыкулов 
 

Абжанов Архат проф. (Бостон, США),  
Абелев С.К. проф. (Москва, Россия),  
Айтхожина Н.А. проф., академик (Казахстан)  
Акшулаков С.К. проф., академик (Казахстан)  
Алчинбаев М.К. проф., академик (Казахстан)  
Батпенов Н.Д. проф. член-корр.НАН РК (Казахстан) 
Березин В.Э., проф., чл.-корр. (Казахстан)  
Берсимбаев Р.И., проф., академик (Казахстан)  
Беркинбаев С.Ф. проф. (Казахстан)  
Бисенбаев А.К. проф., академик (Казахстан)  
Бишимбаева Н.К. проф., академик (Казахстан)  
Ботабекова Т.К. проф., чл.-корр. (Казахстан)  
Джансугурова Л. Б. к.б.н., проф. (Казахстан)  
Ellenbogen Adrian prof. (Tel-Aviv, Israel),  
ЖамбакинК.Ж. проф., академик (Казахстан), зам. гл. ред.  
Заядан Б.К. проф., чл.-корр. (Казахстан)  
Ishchenko Alexander, prof. (Villejuif, France)  
Исаева Р.Б. проф. (Казахстан)  
Кайдарова Д.Р. проф., академик (Казахстан)  
Кохметова А.М. проф., чл.-корр. (Казахстан)  
Кузденбаева Р.С. проф., академик (Казахстан)  
Локшин В.Н., проф., чл.-корр. (Казахстан) 
Лось Д.А. prof. (Москва, Россия)  
Lunenfeld Bruno prof. (Израиль)  
Макашев Е.К. проф., чл.-корр. (Казахстан)  
Миталипов Ш.М. (Америка) 
Муминов Т.А. проф., академик (Казахстан)  
Огарь Н.П. проф., чл.-корр. (Казахстан)  
Омаров Р.Т.к.б.н., проф. (Казахстан)  
Продеус А.П. проф. (Россия) 
Purton Saul prof. (London, UK) 
Рахыпбеков Т.К. проф., чл.-корр. (Казахстан)  
Сапарбаев Мурат проф. (Париж, Франция) 
Сарбасов Дос проф. (Хьюстон, США)  
Турысбеков Е. К., к.б.н., асс.проф. (Казахстан)  
Шарманов А.Т. проф. (США) 

 
 
«Известия НАН РК. Серия биологическая и медицинская».   
ISSN 2518-1629 (Online),  
ISSN 2224-5308 (Print) 
Собственник: РОО «Национальная академия наук Республики Казахстан» (г. Алматы) 
Свидетельство о постановке на учет периодического печатного издания в Комитете информации и архивов 
Министерства культуры и информации  Республики Казахстан  №5546-Ж, выданное 01.06.2006 г. 
 

Периодичность: 6 раз в год 
Тираж: 300 экземпляров 
 

Адрес редакции: 050010, г. Алматы, ул. Шевченко, 28, ком. 219, 220, тел. 272-13-19, 272-13-18,   
www:nauka-nanrk.kz / biological-medical.kz 
 
 

 
© Национальная академия наук Республики Казахстан, 2018 

 

Адрес типографии: ИП «Аруна», г. Алматы, ул. Муратбаева, 75 



Известия Национальной академии наук Республики Казахстан 
  

   
4  

E d i t o r  i n  c h i e f 
 

Zh.A. Arzykulov, academician of NAS RK, Dr. med., prof.  
 

Abzhanov Arkhat, prof. (Boston, USA),  
Abelev S.K., prof. (Moscow, Russia),  
Aitkhozhina N.А., prof., academician (Kazakhstan)  
Akshulakov S.K., prof., academician (Kazakhstan)  
Alchinbayev М.K., prof., academician (Kazakhstan) 
Batpenov N.D., prof., corr. member (Kazakhstan)  
Berezin V.Ye., prof., corr. member. (Kazakhstan) 
Bersimbayev R.I., prof., academician (Kazakhstan) 
Berkinbaev S.F., prof. (Kazakhstan)  
Bisenbayev А.K., prof., academician (Kazakhstan)  
Bishimbayeva N.K., prof., academician (Kazakhstan)  
Botabekova Т.K., prof., corr. member. (Kazakhstan) 
Dzhansugurova L.B., Cand. biol., prof. (Kazakhstan)  
Ellenbogen Adrian, prof. (Tel-Aviv, Israel),  
Zhambakin K.Zh., prof., academician (Kazakhstan), deputy editor-in-chief  
Ishchenko Alexander, prof. (Villejuif, France) 
Isayeva R.B., prof. (Kazakhstan)  
Kaydarova D.R., prof., academician (Kazakhstan) 
Kokhmetova A., prof., corr. member (Kazakhstan)  
Kuzdenbayeva R.S., prof., academician (Kazakhstan)  
Lokshin V.N., prof., corr. member (Kazakhstan) 
Los D.А., prof. (Moscow, Russia)  
Lunenfeld Bruno, prof. (Israel) 
Makashev E.K., prof., corr. member (Kazakhstan)  
Mitalipov Sh.M. (America) 
Muminov Т.А., prof., academician (Kazakhstan) 
Ogar N.P., prof., corr. member (Kazakhstan) 
Omarov R.T., Cand. biol., prof. (Kazakhstan) 
Prodeus A.P., prof. (Russia)  
Purton Saul, prof. (London, UK)  
Rakhypbekov Т.K., prof., corr. member. (Kazakhstan)  
Saparbayev Мurat, prof. (Paris, France)  
Sarbassov Dos, prof. (Houston, USA) 
Turysbekov E.K., cand. biol., assoc. prof. (Kazakhstan) 
Sharmanov A.T., prof. (USA) 

 
 
 
 
 
 

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of biology and medicine.  
ISSN 2518-1629 (Online),  
ISSN 2224-5308 (Print) 
Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty)  
The certificate of registration of a periodic printed publication in the Committee of information and archives of the 
Ministry of culture and information of the Republic of Kazakhstan N 5546-Ж, issued 01.06.2006  
 

Periodicity: 6 times a year  
Circulation: 300 copies  
 

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19, 272-13-18,  
http://nauka-nanrk.kz / biological-medical.kz 
 
 

© National Academy of Sciences of the Republic of Kazakhstan, 2018 
 

Address of printing house: ST "Aruna", 75, Muratbayev str, Almaty  



Известия Национальной академии наук Республики Казахстан 
  

   
16  

B I O L O G Y 
 
 
 
 

 
N E W S 
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN 

SERIES OF BIOLOGICAL AND MEDICAL  

ISSN 2224-5308 https://doi.org/10.32014/2018.2518-1629.3 

Volume 5, Number 329 (2018), 16 – 24 
 
 
UDC 580:502.7 (574.245) 
 

G. J. Sultangazina1, А. N. Kuprijanov2, I. А. Hrustaleva2, G. А. Аbileva1, I. S. Beyshova1 
 

1A. Baitursynov Kostanay State University, Kostanay, Kazakhstan, 
2Kuzbass Botanical garden, Federal Research Center of Coal and Coal Chemistry of SB RAS, Kemerovo, Russia. 

E-mail: gul_sultan@mail.ru, kupr-42@yandex.ru  
 

CENOFLORA OF ADONIS WOLGENSIS STEVEN  
IN NORTHERN KAZAKHSTAN 

 
Abstract. The article presents the research results of the Adonis Wolgensis Steven cenoflora in Northern Ka-

zakhstan. The materials were gathered in the process of field studies, the literary data was taken into account. The 
list of Adonis Wolgensis flora in Northern Kazakhstan is given on the basis of detailed-route studies. Cenoflora 
analysis of systematic structure, life forms composition, ecological groups, life expectancy of the individuals and 
ecological cenotic groups revealed the features of the Adonis Wolgensis populations' current state and position in the 
vegetation cover. According to systematic structure and composition of the ecological groups, this cenoflora does 
not differ significantly from the flora of Northern and Central Kazakhstan. It reflects particularity of the steppe 
zone's shrub thickets in Northern Kazakhstan. Spectrum of life forms and composition of ecological cenotic groups 
reflects the influence of zonal steppe communities. The peculiarity of modern ecological niche for Adonis Wolgensis 
is characterized by a group of meadow plants found in the communities of shrub thickets of Northern Kazakhstan. 
Currently, the cenopopulation of Adonis Wolgensis retains its ability for self-sustain and regeneration within the 
occupied ecological niche with a small anthropogenic load. 

Key words: Adonis Wolgensis Steven, cenopopulation, Northern Kazakhstan, systematic structure, ecological 
cenotic groups. 

 
Introduction. Adonis Wolgensis Steven is a steppe Pontic-Pannonian Zavolzhsky Kazakh type, 

widespread in the southern and the southeastern regions of the European part of Russia, in the central and 
the southern regions of Ukraine, in Central and Northern Kazakhstan, in the south of Western Siberia. The 
species was listed into the Red Book of Kazakhstan in 2014, as well as into the Red Book of the Saratov 
Region in 2006 [1, 2]. Literary data describes status of some Adonis Wolgensis populations in the Saratov 
region indicating the main phytocenoses in which they grow [3]. In Kazakhstan this kind of work has not 
been carried out before. Rare and endangered species need cenotic environment, which can show threats 
to their existence. Although floristic studies in Northern Kazakhstan have a long history, no studies have 
been carried out to study the cenoflor of rare species. Therefore, the aim of the research is to study the 
cenoflora of Adonis Wolgensis in Northern Kazakhstan. 

Material and research methods. The studies were carried out during the flowering period of Adonis 
Wolgensis (26.04 – 15.05. 2018) in Pavlodar, Akmola and Kostanay regions: the eastern border - Ekibas-
tuz district; the western border - Kostanay district (figure 1). For floristic description were selected the 
places with a high density of flowering Adonis Wolgensis. The studies were carried out by a detailed-route  
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Figure 1 – Placement of studied Adonis Wolgensis Steven populations in Northern Kazakhstan 
 

method, there have been examined and described 8 loci of Adonis Wolgensis populations and the 
communities with its participation. Basing on the collected data, there has been compiled a list of species, 
the analysis of which is present in this article. 

The volume of families is given according to the summary of S.K. Cherepanov (1995), including 
modern data [4]. The families of flowering plants are arranged by the system of A.L. Takhtadzhyan [5]. 
The species in genera and the genera in families are arranged alphabetically. 

Results and discussion. Populations of Adonis Wolgensis can be found almost on the entire territory 
of Northern Kazakhstan, which is more common in comparison with the existing data from the Flora of 
Kazakhstan [6]. The species was found for the first time in Kokshetau floral district. 

It should be noted that in the south of Russia the spectrum occupied by Adonis Wolgensis steppe 
community is quite wide - from the most mesophytic variants of communities with a dominance of Poa 
angustifolia L. on the slopes and bottoms of shallow gulches and ecotones on the border with forest 
phytocenoses to the white wormwood-fescue phytocenoses on solonetsous chestnut soils [3]. 

In Northern Kazakhstan, Adonis Wolgensis also grows in various types of communities. Its popu-
lations occupy areas of 200-600 square meters. The location of plants is curt: each curtain is made up of 
several individuals of different age. In spring adonis forms an aspect and its projective coverage can reach 
up to 3%. 

In the environs of Ekibastuz populations of Adonis Wolgensis (CP 1,2) are located along the slopes 
and inter-sugarloaf downhills in shrub thickets on slightly and moderate saline clay soils. In the Bayanaul 
Mountains (CP 3) this species grows in dells and at the foot of slopes on dark chestnut soils in thickets of 
steppe shrubs. In the Erejmentau Mountains (CP 4), the population under study is in the solonetsous 
meadow formed at the foot of a hill. In Kostanay region the populations are found along the fringes of 
pine forests on sandy soil (CP 5) and also on the site of an old burnt forest (CP 6) with a formed cereal-
bean community (Amygdalus nana). Another population grows on the territory of "Stone Lake" in the 
shrubs thickets (CP 7). On the Kokshetau Upland (CP 8) Adonis Wolgensis populations are located along 
the edges of birch and pine forests on not-completely developed chestnut soils. The data on the location of 
the investigated cenopopulations is presented in table 1. 

The cenoflora of Adonis Wolgensis includes 119 species belonging to 28 families and 75 genera (table 2). 
The most rich in species composition families are Asteraceae, Rosaceae and Poaceae. Only four families 
(Asteraceae, Rosaceae, Poaceae, Fabaceae) have more than three genera, the remaining have 1-3 genera. 



Известия Национальной академии наук Республики Казахстан 
  

   
18  

Table 1 – Characteristics of cenopopulations (CP) of Adonis Wolgensis Steven 
 

Number  
of CP 

Location of CP Habitat 
Density of species, 

species/100m2 
GPS,  

% 

CP 1 
Pavlodar region, Ekibastuz district, N51.66494°, 
W75.28173°, h=412 m above sea level 

Inter-sugarloaf downhills, 
feather grass-fescue steppe. 

24 60 

CP 2 
Pavlodar region, Ekibastuz district, natural 
boundary "Three birches", N51.57517°, 
W75.13187°, h=403 m above sea level 

Eastern slope of sugarloaf, 
feather grass-fescue steppe. 

29 60 

CP 3 
Pavlodar region, Bayanaul district, N50.2209°, 
W75.8009°, h=406 m above sea level 

Slope foot, fossilized 
fescue-feather grass steppe. 

29 90 

CP 4 
Akmola region, Erejmentau district, Mount 
Ereimentau, N51.65717°, W73.19056°, h=313 m 
above sea level 

Slope foot, solonetsous 
sagebrush-feather grass 
steppe. 

25 100 

CP 5 
Kostanay region, Shcherbakov district, 
N53.20453°, W64.21550°, h=193 m above sea 
level 

Sparse pine forest on the 
sands. 

20 30 

CP 6 

Kostanay region, Ozerny district, 
Novonezhenskoe forestry, quarter #21, 
N52.43971°, W64.09279°, h=213 m above sea 
level 

Secondary psammophyte 
steppe in the place of an old 
fire. 

38 100 

CP 7 
Kostanay region, Zarechny district, natural 
monument "Stone Lake", N52.28013°, 
W63.76616°, h=134 m above sea level 

Northern slope to the lake 
basin, shrubbery feather 
grass steppe. 

23 100 

CP 8 
Akmola region, Katarkol district, N52.93287°, 
W70.49210°, h=431 m above sea level 

Edge of birch-pine forest. 20 60 

Note. GPS - general projective grass covering. 

 
Table 2 – Composition of Adonis Wolgensis cenoflora 

 
Species  1 2 3 4 

1 2 3 4 5 

   Equisetaceae Rich. ex DC. family 

Equisetum hyemale L. P Lr XМ Meadow 

   Pinaceae Spreng. ex Rudolphi family 

Pinus sylvestris L. P T XМ Forest 

   Ephedraceae Dumert. family 

Ephedra distachya L. P Sh X Steppe 

   Ranunculaceae Juss. family 

Adonis Wolgensis Steven P Shr М Steppe 

Pulsatilla flavescens (Zucc.) Juz. P Shr М Steppe 

Pulsatilla patens (L.) Mill. P Shr М Steppe 

Ranunculus polyanthemos L. P F М Meadow 

Ranunculus polyrhizos Steph. P F М Meadow 

   Betulaceae S. F. Gray family 

Betula pendula Roth P T М Forest 

   Caryophyllaceae Juss. family 

Eremogone longifolia (M.Bieb.) Fenzl P Lr XМ Meadow 

Gypsophila paniculata L. P Tr XМ Steppe 

Otites wolgensis (Hornem.)Grossh. О-B Tr XМ Steppe 

Silene chlorantha (Willd.) Ehrh. P Tr М Meadow 

   Polygonaceae Juss. family 

Rumex acetosa L. P Tr М Meadow 

   Limoniaceae Ser. family 

Limonium gmelinii (Willd.) Kuntze P Shr XМ Steppe 
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Continuation of table 2 

1 2 3 4 5 

  Tamaricaceae Link family 

Tamarix ramosissima Ledeb. P Sh XМ Steppe 

  Primulaceae Batsch ex Borkh. family 

Androsace maxima L. E Tr GM Steppe 

  Brassicaeae Burnett family 

Alyssum desertorum Stapf E Tr GM Steppe 

Draba nemorosa L. E Tr GM Steppe 

  Salicaceae Mirb. family 

Populus tremula L. P T М Forest 

  Crassulaceae J. St.-Hil. family 

Sedum telephium L. P Lr М Meadow 

  Rosaceae Juss. family 

Amygdalus nana L. P Sh XМ Steppe 

Filipendula stepposa Juz. P Tr XМ Steppe 

Filipendula ulmaria (L.) Maxim. P Tr М Meadow 

Filipendula vulgaris Moench P Tr XМ Steppe 

Fragaria vesca L. P Lr М Meadow 

Fragaria viridis (Duchesne) Weston P Lr XМ Meadow 

Potentilla arenaria Borkh. P Lr X Steppe 

Potentilla asiatica (Th. Wolf) Juz. P Shr XМ Steppe 

Potentilla bifurca L. P Lr XМ Meadow 

Potentilla canescens Besser P Shr XМ Steppe 

Potentilla humifusa Willd. ex Schltdl. P Shr XМ Steppe 

Rosa acicularis Lindl. P Sh XМ Steppe 

Rosa majalis Herrm. P Sh XМ Forest 

Rosa spinosissima L. P Sh XМ Steppe 

Spiraea hypericifolia L. P Sh XМ Steppe 

  Onagraceae Juss. family 

Oenothera biennis L. О-B Tr М Weed 

  Fabaceae Lindl. family 

Astragalus testiculatus Pall. P Ssh X Steppe 

Caragana frutex (L.) K.Koch P Sh XМ Steppe 

Genista tinctoria L. P Sh Xм Steppe 

Glycyrrhiza uralensis Fisch. P Lr М Steppe 

Medicago falcata L. P Tr XМ Steppe 

Melilotus officinalis (L.) Pall. О-B Tr XМ Weed 

  Valerianaceae Batsch family 

Valeriana tuberosa L. P Tr М Steppe 

  Dipsacaceae Juss. family 

Scabiosa isetensis L. P Lr XМ Steppe 

  Apiaceae Lindl. family 

Ferula soongarica Pall. ex Spreng. P Tr М Steppe 

Seseli ledebourii G.Don P Shr XМ Steppe 
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Continuation of table 2 

1 2 3 4 5 

Seseli libanotis (L.) W.D.J.Koch P Tr М Meadow 

Xanthoselinum alsaticum (L.) Schur P Shr М Meadow 

  Asteraceae Bercht. et J. Presl family 

Achillea asiatica Serg. P Lr XМ Meadow 

Achillea millefolium L. P Lr М Meadow 

Achillea nobilis L. О-B F XМ Steppe 

Achillea setacea Waldst. & Kit. P Lr XМ Steppe 

Ancathia igniaria (Spreng.) DC. О-B Tr X Steppe 

Artemisia absinthium L. P Shr XМ Weed 

Artemisia austriaca Jacq. P Lr XМ Steppe 

Artemisia campestris L. P Tr XМ Steppe 

Artemisia commutata Besser P Tr XМ Steppe 

Artemisia compacta Fisch. ex DC. P Tr XМ Steppe 

Artemisia dracunculus L. P Lr XМ Meadow 

Artemisia filatovae Kupr. P Tr XМ Steppe 

Artemisia frigida Willd. P Ssh XМ Steppe 

Artemisia nitrosa Weber P Lr XМ Steppe 

Artemisia pauciflora Weber P Tr X Steppe 

Artemisia schrenkiana Ledeb. P Tr X Steppe 

Carduus crispus L. О-B Tr XМ Weed 

Carduus nutans L. О-B Tr XМ Weed 

Centaurea marschalliana Spreng. P Tr XМ Steppe 

Centaurea scabiosa L. P Tr XМ Weed 

Echinops sphaerocephalus L. О-B Tr М Weed 

Galatella sp.  P Lr XМ Steppe 

Galatella tatarica (Less.) Novopokr. P Lr XМ Steppe 

Hieracium umbellatum L. P F XМ Forest 

Jacobaea erucifolia (L.) Gaertn., Mey. et Scherb. P Shr М Meadow 

Jacobaea vulgaris Gaertn. О-B Tr XМ Weed 

Jurinea multiflora (L.) B.Fedtsch. P Lr X Steppe 

Saussurea salsa (Pall. ex M.Bieb.) Spreng. P Tr XМ Steppe 

Scorzonera ensifolia M.Bieb. P Shr X Steppe 

Serratula cardunculus (Pall.) Schischk. P Lr XМ Steppe 

Solidago virgaurea L. P Shr М Forest 

Taraxacum officinale F.H.Wigg. О-B Tr М Weed 

Rubiaceae Juss. family 

Galium verum L. P Shr XМ Steppe 

  Boraginaceae Juss. family 

Onosma simplicissima L. P Lr XМ Steppe 

  Scrophulariaceae Juss. family 

Linaria vulgaris Mill. P Lr М Weed 

Verbascum phoeniceum L. P Tr XМ Steppe 

Veronica incana L. P Lr X Steppe 
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Continuation of table 2 

1 2 3 4 5 

Veronica longifolia L. P Lr М Meadow 

Veronica spicata L. P Lr XМ Steppe 

Veronica spuria L. P Lr XМ Steppe 

  Lamiaceae Martinov family 

Phlomoides tuberosa (L.) Moench P Tr XМ Steppe 

Thymus marschallianus Willd. P Lr XМ Steppe 

Thymus serpyllum L. P Lr XМ Steppe 

  Liliaceae Juss. family 

Fritillaria ruthenica Wikstr. P Br М Steppe 

Gagea fedtschenkoana Pascher P Br М Steppe 

Gagea granulosa Turcz. P Br М Steppe 

Tulipa biebersteiniana Schult. & Schult. f. P Br М Steppe 

Tulipa patens C.Agardh ex Schult. & Schult. f. P Br М Steppe 

  Alliaceae Borkh. family 

Allium globosum M.Bieb. ex Redoute P Br XМ Steppe 

Allium nutans L. P Br XМ Steppe 

Allium strictum Schrad. P Br XМ Steppe 

Allium tulipifolium Ledeb. P Br М Steppe 

  Cyperaceae Juss. family 

Carex ericetorum Pollich P Lr XМ Steppe 

Carex pediformis C.A.Mey. P Lr XМ Steppe 

Carex sp. P Lr XМ Meadow 

Carex supina Willd. ex Wahlenb. P Lr X Steppe 

  Poaceae Barnhart family 

Achnatherum splendens (Trin.) Nevski P Shr XМ Steppe 

Agropyron cristatum (L.) Beauv. P Shr XМ Steppe 

Agropyron pectinatum (M.Bieb.) Beauv. P Shr XМ Steppe 

Bromopsis inermis (Leyss.) Holub P Lr М Meadow 

Calamagrostis epigeios (L.) Roth P Lr XМ Meadow 

Elytrigia repens (L.) Nevski P Lr М Weed 

Festuca valesiaca Gaudin P Shr X Steppe 

Koeleria cristata (L.) Pers. P Lr X Steppe 

Phleum phleoides (L.) H.Karst. P Lr XМ Steppe 

Phragmites australis (Cav.) Trin. ex Steud. P Lr М 
Coastal-
aquatic 

Poa angustifolia L. P Lr XМ Steppe 

Poa pratensis L. P Lr М Meadow 

Stipa capillata L. P Shr X Steppe 

Stipa pennata L. P Shr X Steppe 

Note. 
Column 1 shows the life span of individuals (P – perennials, O-B – long-vegetating one-biennials, E – ephemera). 
Column 2 shows the life forms (T - tree, Sh - shrub, Ssh - semi-shrub, Lr - long-root grasses, Shr - short-root grasses,  

Tr - tuberous grasses, Br - bulb grasses, Tr - taproot grasses, F - fibrous grasses). 
Column 3 shows ecological groups in relation to the moisture availability of habitats (X - Xerophytes, XM - xerome-

sophytes, M - mesophytes, GM - gigromesophytes). 
Column 4 shows ecological cenotic groups. 
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In the Asteraceae family, there have been found four species of the Achillea genus and eleven species 
of the Artemisia genus. This indicates that the cenoflora on the one hand has a meadow-steppe character, 
and on the other, includes solonetsous habitats. The Rosaceae family has five species of the Potentilla 
genus and three species of the Rosa genus. 

The composition of the leading families does not include Caryophyllaceae and Brassicaceae, but the 
Ranunculaceae and Liliaceae families have a higher rank in comparison with the spectrum of the flora 
leading families of all Kazakh hills. 

The noted changes give the Adonis Wolgensis cenoflora a more boreal character than the steppe flora 
of the Central-Kazakhstan hills [7], thus, it is more characteristic of the Eastern Europe flora [8]. These 
features of cenoflora correlate well with the ecological conditions of shrub thickets in which Adonis 
Wolgensis populations emerge - with greater protection from drying and a smooth change of temperatures 
much lower than in open steppe areas. 

The basis of the cenoflora is perennial plants (96 species). One-biennial plants are represented by                  
13 species, which is 11% of the species composition of the cenoflora. The latter group consists of long-
vegetating one-biennials (10 species) and ephemerals - annuals with a short vegetation period (3 species). 
An insignificant part of one-biennials' participation in the composition of the cenoflora is characteristic of 
meadow-steppe cenofloras. A group of long-growing one-biennials mostly consists of weed plants, which 
reflects anthropogenic effects on the cenoflora. 

As for the life forms, long-root grasses (38 species) predominate in composition of the cenoflora. 
They are represented mainly by long-term meadow-steppe plants. Taproot plants (24 species) are 
represented mainly by steppe species and one-biennial weeds. Short-root perennial herbs are represented 
by 22 species. The cenoflora also has a significant proportion (9 species) of tuberous grasses, which 
reflects the zonal conditions of the steppe with a strong summer drought. A rather large proportion (8%,          
9 species) is represented by shrubs, which reflects the peculiarities of the habitat of Adonis Wolgensis. 

Concerning factor of moistening, the cenoflora is formed by mezoxerophytes (63 species) and 
mesophytes (38 species). The predominance of mezoxerophytes and mesophytes is easily explained by 
the habitat of cenopopulations in shrubby thickets and along the edges of small-leaved and pine forests, 
and by the peculiar microclimate that they make. It is noteworthy, that the participation of xerophytes is 
comparatively small (14 species), and this fact again indicates the mesocerotrophic character of the 
Adonis wolgensis cenopopulations. 

While analyzing the cenoflora composition by ecological cenotic groups, selection of groups and 
reference of specific species to a certain group were made on the basis of predominant occurrence of one 
or another species in various locations of Adonis Wolgensis. Thus, the species belonging to a particular 
ecological cenotic group reflects here its predominant occurrence in one or another vegetation type and its 
local ecological "preferences". 

The core of cenoflora is represented by the species of zonal steppe type (80 species), which actually 
characterizes the Adonis Wolgensis cenopopulations. Meadow species have a subordinate position             
(22 species) and they are not regular in the composition of cenoflora, as well as forest (6 species) and 
coastal-aquatic (1 species). Weed species are not numerous (8 species), which indicates a moderate 
anthropogenic impact. 

Only 8 species have a prevalence of more than 50% among 8 studied communities. They are steppe 
species Stipa capillata and Festuca valesiaca, which again speaks about a steppe nature of the cenoflora. 
There was noted a high occurrence (62.5%) of Spiraea hypericifolia, which emphasizes that the cenoflora 
belongs to shrubberies. Among other species with high occurrence there are Onosma simplicissima, 
Phlomoides tuberosa, Potentilla humifusa, Calamagrostis epigeios, Bromopsis inermis. 

Conclusion. Adonis Wolgensis Steven is located in Northern Kazakhstan near the north-eastern 
border of the area. There it occupies a rather wide ecological niche in the thickets of steppe shrubs and on 
the edges of deciduous and pine forests. In these conditions, Adonis acts as an assectator, and in some 
cases as a dominant early spring species of steppe communities. Despite the area is considerably wast, the 
cenoflora of these communities is not great, but quite diverse in species composition. Systematic structure 
and ecological groups' composition of the cenoflora do not differ significantly from the flora of Northern 
and Central Kazakhstan. It reflects particularity of the shrub thickets in steppe zone of Northern Kazakh-
stan, and moreover a relatively high humidity of the substrate and the air, and a greater snow accumula-
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tion in winter. Spectrum of life forms and composition of ecological cenotic groups reflect the influence 
of zonal steppe communities. The peculiarity of modern ecological niche occupied by Adonis is empha-
sized by a small, but characteristic group of meadow plants found in the communities of shrub thickets in 
Northern Kazakhstan. Currently, the cenopopulation of Adonis Wolgensis retains its ability for self-sustain 
and regeneration within the occupied ecological niche with a little anthropogenic load. 

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 Kazakhstan" № AP05132458, number of the state 
registration is 0118RK00404. 
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СОЛТҮСТІК ҚАЗАҚСТАНДАҒЫ ЕДІЛ ЖАНАРГҮЛІНІҢ (ADONIS WOLGENSIS STEV.) 
ЦЕНОФЛОРАСЫ 

 
Аннотация. Мақалада Солтүстік Қазақстандағы Еділ жанаргүлінің (Adonis wolgensis Stev.) ценофлора-

сын зерттеу нəтижелері келтірілген. Материалдар далалық зерттеулер нəтижесінде алынды, əдеби деректер 
ескерілді. Нақтылы-маршрутты зерттеулер негізінде Солтүстік Қазақстандағы Еділ жанаргүлі флорасының 
тізімі келтіріледі. Систематикалық құрылым, тіршілік нысандары мен экологиялық топтарының құрамы, 
сонымен бірге даралардың тіршілік ұзақтығы мен экология-ценотикалық топтар бойынша ценофлораның 
талдауы Adonis wolgensis популяцияларының қазіргі жағдайының ерекшеліктерін жəне өсімдік жамылғысы 
құрамындағы орнын анықтады. Ценофлора систематикалық құрылымы мен экологиялық топтарының 
құрамы бойынша Солтүстік жəне Орталық Қазақстанның флорасынан айтарлықтай ерекшеленбейді жəне 
Солтүстік Қазақстанның далалы аймағындағы бұталы тоғайлардың ерекшелігін көрсетеді. Тіршілік нысан-
дарының спектрі жəне экология-ценотикалық топтардың құрамы аймақтық далалы бірлестіктердің əсерін 
көрсетеді. Еділ жанаргүлімен қамтылған экологиялық деңгейдің өзгешілігі Солтүстік Қазақстанда бұталы 
тоғайлар бірлестіктерінде кездесетін шалғынды өсімдіктер тобымен анықталады. Қазіргі уақытта Еділ 
жанаргүлінің ценопопуляциясы алатын экологиялық деңгей аясында шағын антропогендік жүктемеде өз 
қалпына келуіне қабілеттілігін сақтайды.  

Түйін сөздер: Adonis wolgensis Stev., ценопопуляция, Солтүстік Қазақстан, систематикалық құрылым, 
экология-ценотикалық топтар. 
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ЦЕНОФЛОРА АДОНИСА ВОЛЖСКОГО (ADONIS WOLGENSIS STEV.)  
В СЕВЕРНОМ КАЗАХСТАНЕ 

 
Аннотация. В статье приведены результаты изучения ценофлоры адониса волжского (Adonis wolgensis 

Stev.) в Северном Казахстане. Материалы получены в результате полевых исследований, учтены 
литературные данные. На основании детально-маршрутных исследований приводится список флоры адониса 
волжского в Северном Казахстане. Анализ ценофлоры по систематической структуре, составу жизненных 
форм и экологических групп, а также длительности жизни особей и эколого-ценотическим группам выявил 
особенности современного состояния популяций Adonis wolgensis и их положение в составе растительного 
покрова. По систематической структуре и составу экологических групп ценофлора существенно не отли-
чается от флоры Северного и Центрального Казахстана, она отражает специфику кустарниковых зарослей 
степной зоны Северного Казахстана. Спектр жизненных форм и состав эколого-ценотических групп отра-
жает влияние зональных степных сообществ. Своеобразие современной экологической ниши, занимаемой 
адонисом волжским, подчеркивается группой луговых растений, встречающихся в Северном Казахстане в 
сообществах кустарниковых зарослей. В настоящее время ценопопуляция адониса волжского сохраняет 
способность к самоподдержанию и восстановлению в пределах занимаемой экологической ниши при на-
личии небольшой антропогенной нагрузки. 

Ключевые слова: Adonis wolgensis Stev., ценопопуляция, Северный Казахстан, систематическая струк-
тура, эколого-ценотические группы. 
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