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Checklist of rare plants of the flora Ulytau Region

In the article a list and a brief analysis of rare plants of the flora of Ulytau region, listed in the Red Book of
Kazakhstan was presented. According to the conducted researches 20 species of rare plants included in the
Red Book of Kazakhstan are registered in Ulytau region: Adonis volgensis, Anabasis turgaica, Astragalus
krascheninnikovii, Crambe tataria, Craniospermum subvillosum, Dactylorhiza fuchsii, Ledebouriella
seseloides, Oxytropis subverticillaris, Pulsatilla patens, Silene betpakdalensis, Spiraeanthus schrenkianus,
Stipa pennata, Tanacetum ulutavicum, Tulipa albertii, Tulipa biebersteiniana, Tulipa biflora, Tulipa
borszczowii, Tulipa patens, Tulipa suaveolens, Valeriana chionophila. We propose to exclude 5 species
(Crambe tataria, Pulsatilla patens, Stipa pennata, Tulipa biebersteiniana and Tulipa patens) from the Red
Data Book of Kazakhstan, as they do not need protection. We consider it is necessary to include in the next
edition of the Red Data Book of Kazakhstan 8 species of narrow-local endemics growing only in Ulytau re-
gion: Astragalus krascheninnikovii, Clausia kasakhorum, Gagea sarysuensis, Hedysarum ulutavicum, Seseli
betpakdalense, Seseli mironovii, Silene anisoloba, Thymus crebrifolius.
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Introduction

Red Data Books have become a “tool” for inventorying rare and endangered species, scientific and le-
gal foundation for their protection, environmental awareness and education of the population. The problem
of studying and preserving rare plant species is urgent, timely both at the national and regional levels [1].

There are about 5,658 higher vascular plants in the flora of Kazakhstan [2], of which 370 species are
listed in the Red Book of Kazakhstan [3]. One of the interesting places of floral diversity is the Kazakh Up-
lands, where 2,100 species of higher vascular plants from 557 genera belonging to 126 families grow [4].
The Kazakh Uplands is located on the vast Kazakh shield and is represented by low, strongly dissected
mountain ranges rising above the smoothed surface of the Mesozoic peneplain [5]. In the north, the uplands
passes into the West Siberian lowland, in the northeast into the wide Irtysh valley, and in the west and
southwest it is bordered by the young Neogene plateaus of Turgai and the southern part of Betpakdala, in the
south it is bordered by the lake basin. Balkhash, in the southeast and east, rests on the Altai and Tarbagatai
mountains. It is part of the Ural-Mongolian geosynclinal belt [4].

One of the unique geographical points in the Kazakh Uplands are the Ulytau mountains (Ulytau district,
Ulytau region), which, on the one hand, are a little-studied floral area, on the other hand, have prospects for
active development as a tourist and recreational territory. The Ulytau State National Natural Park has been
created on the territory of the Ulytau Mountains, occupying 54.46 thousand hectares, or 28.2 % of the territo-
ry surveyed by us. The Ulytau Mountains are the geographical center of the Republic of Kazakhstan, they are
distinguished by unique geomorphological structures, including both forest and steppe, meadow [6].

More than 819 species of higher vascular plants from 89 families and 366 genera grow in the flora of
the Ulytau Mountains. On the territory of Bolshoy Ulytau, there are 5 narrow—localized endemes (4Anabasis
turgaica, Clausia kasakhorum, Lepidium eremophilum, Tanacetum ulutavicum, Thymus crebrifolius), 6 en-
demic species of Kazakh smallmouth (A4stragalus kasachstanicus, Atraphaxis decipiens, Erysimum
kazachstanicum, Gagea sarysuensis, Lappula rupestris, Thymus eremita), 7 species — endemic and
subendemic to Kazakhstan: Artemisia albicerata, Gypsophila rupestris, Serratula dissecta, Silene anisoloba,
S. balchaschensis, Thymus kirgisorum, Th. rasitatus. The 8 species are included in the “Red Book of Ka-
zakhstan”: Adonis wolgensis, Anabasis turgaica, Craniospermum echioides, Stipa pennata, Tanacetum
ulutavicum, Tulipa biebersteiniana, Tulipa patens, Tulipa schrenkii [7)].

The main objective of this study was to conduct an inventory of rare plants in the Ulytau Region and to
compile a modern list of rare species of this region.
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Experimental

Ulytau region is located in the central part of Kazakhstan, with its administrative center in the city of
Zhezkazgan. The oblast was formed relatively recently — on June 8, 2022. Ulytau region borders with
Kostanay region in the north, Karaganda region in the northeast and east, Zhambyl region in the southeast,
Turkestan and Kyzylorda regions in the south, and Aktobe region in the west. This study makes an inventory
of rare plants listed in the Red Book of Kazakhstan [3].

The research is based on the results of field studies and literature data, as well as materials from herbar-
ium collections LE, MW, AA and NUR.

Life form, rarity category, ecological habitat and occurrence are given for each species. Rarity catego-
ries are given according to the Red Data Book of Kazakhstan [3]. The frequency of occurrence of the species

was assessed according to four gradations: “usually” — species grows ubiquitously in most suitable habitats;
“occasionally” — the plant occurs sporadically not throughout the territory, but is regularly identified in cer-
tain ecotopes; “rarely” — species noted sporadically in some floristic areas; “very rarely” — one to three

locations are known throughout the Ulytau region [8]. Genera and species are listed in alphabetical order.
Latin names of species were checked against international plant databases [9, 10].

Results and Discussion

According to the results of the research, it was found that in Ulytau region there are 20 species of rare
plants listed in the Red Book of Kazakhstan [3]. Of these, 9 species are classified as III category of rarity, 8
species as Il category, 2 species as | category, and 1 species as IV category. Analysis of life forms showed
that of all rare species of Ulytau region, only one shrub (Spiraeanthus schrenkianus Maxim.) and one semi-
shrub (Silene betpakdalensis Bajt.) were noted, all other species are herbaceous perennials (Table).

Table
List of rare plants of Ulytau Region included in the Red Book of Kazakhstan

No Plant name Rarity category Life form
1 Adonis volgensis Steven ex DC. 111 Perennial

2 Anabasis turgaica lljin & Krasch. 111 Perennial

3 Astragalus krascheninnikovii Kamelin I Perennial

(=Astragalus kokaschiki Gamajun.)
4 Crambe tataria Sebeok 11 Perennial
5 Craniospermum subvillosum Lehm. 11 Perennial
(=Craniospermum echioides (Schrenk) Bunge).

6 Dactylorhiza fuchsii (Druce) Soo 11 Perennial

7 Ledebouriella seseloides (Hoff m.) H. Wolff 11 Perennial

8 Oxytropis subverticillaris C.A. Mey. 111 Perennial

9 Pulsatilla patens (L.) Mill. 11 Perennial
10 Silene betpakdalensis Bajt. 11 Semi-shrub
11 Spiraeanthus schrenkianus Maxim. 111 Shrub

12 Stipa pennata L. 111 Perennial
13 Tanacetum ulutavicum Tzvelev 111 Perennial
14 Tulipa albertii Regel 11 Perennial
15 Tulipa biebersteiniana Schult. et Schult. f. 111 Perennial
16 Tulipa biflora Pall. 1 Perennial
17 Tulipa borszczowii Regel 11 Perennial
18 Tulipa patens Agardh. ex Schult. et Schult. f. 111 Perennial
19 Tulipa suaveolens Roth 111 Perennial
20 Valeriana chionophila Popov & Kult. v Perennial

Below is an outline of rare plants of Ulytau region included in the Red Book of Kazakhstan:

1. Adonis volgensis Steven ex DC. Perennial. Declining species (III category) [3]. Grows in grassy-
typchak and grassy steppes. Occurs rarely.

Note. Adonis volgensis has a relatively wide distribution in Kazakhstan, the species is found in Central,
Northern and Eastern Kazakhstan. The state of A. volgensis populations in Northern Kazakhstan is stable,
which is ensured by good seed reproduction [11].
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2. Anabasis turgaica 1ljin & Krasch. Perennial. A rare species numbers of which are decreasing cata-
strophically fast, which may put it at risk of extinction (Category III) [3]. Occurs rarely.

Note. Anabasis turgaica is a narrowly localized endemic of the Ulytau Mountains [12], practically the
only herbaceous species among the genus Anabasis. This species is characterized by a thickened caudex,
from which branching herbaceous shoots depart [7].

3. Astragalus krascheninnikovii Kamelin (=Astragalus kokaschiki Gamajun.). Perennial. Rare species
(category I) [3]. Grows along the edges of dry watercourses in clay desert. Occurs rarely.

Note. This species is a narrow local endemic of Betpakdala [12], known from Kokashi tract, Zhanaarka
district, Ulytau region (classical location of the name Astragalus kokaschiki) and 40-50 km from Lake
Tailykol, in the valley of the Sarysu River (classical location of the name Astragalus krascheninnikovii).

4. Crambe tataria Sebeok. Perennial. Rare species (Il category) [3]. Grows along roadsides. Occurs oc-
casionally.

Note. Prior to the 90s of the XX century, the plant was not found on the territory of the Kazakh Shallow
Soil. All modern herbarium collections were made along the Karaganda-Zhezkazgan highway. Most likely,
the species “escaped” from the culture. For a long time, C. fataria was cultivated in the Karaganda Botanical
Garden and recommended as an ornamental plant [4].

5. Craniospermum subvillosum Lehm. (=Craniospermum echioides (Schrenk) Bunge). A very rare spe-
cies (category II) [3]. Grows on rocky and rubbly slopes of hills. It occurs rarely.

Note. Craniospermum echioides was considered endemic to Kazakhstan. However, later information
appeared about its distribution in Dzungaria, in Southwestern Mongolia and Northwestern China [13]. Ac-
cording to the latest international classification [10], Craniospermum echioides is recognized as a synonym
of Craniospermum subvillosum.

6. Dactylorhiza fuchsii (Druce) Soo. Perennial. A rare species, occurring in small numbers in a small
area (category II) [3]. It grows in forest meadows, forest edges and shrubs, on the banks of rivers and
streams. It occurs rarely.

Note. Dactylorhiza fuchsii is morphologically similar to Dactylorhiza maculata. When they co-occur,
they form populations that include plants with intermediate morphology, indicating possible hybridization.
We consider that Dactylorhiza maculata is generally a European species, with only isolated occurrences in
Asia, particularly in the western part of Siberia and in Kazakhstan. Determining the exact eastern distribution
limit of this species is challenging due to its similarity with D. fuchsii in this region, where their ranges over-
lap [14].

7. Ledebouriella seseloides (Hoff m.) H. Wolff. Perennial. Rare species (II category) [3]. Grows on
rubbly slopes of hills. Occurs very rarely.

Note. In Ulytau region was found in Aktau mountains: “Kazakhstan, Dzhezkazgan region, east of
Atasu, Aktau mountains, 26.06.1991, M.G. Pimenov, E.V. Kluikov (MW0861099)”. The species was de-
scribed from East Kazakhstan. Type species: “Altai in campis et collibus siccis lapidosis ad montam
Tschingistau, 08.1826, Ledebour 226” (LE). According to the international classification, this species is con-
sidered a synonym of Saposhnikovia divaricata (Turcz. ex Ledeb.) Schischk. [10]. Additional studies are
needed to establish the taxonomic position of this species using modern molecular genetic methods.

8. Oxytropis subverticillaris C.A. Mey. Perennial. Species with rapidly decreasing range (III catego-
ry) [3]. Occurs rarely.

Note. Oxytropis subverticillaris is morphologically close to Oxytropis rhynchophysa [15].
Z.V. Karamysheva and E.I. Rachkovskaya (1973) give priority to the name Oxytropis subverticillaris for the
Kazakh Uplands, because Oxytropis subverticillaris was described from a single specimen in the phase of
secondary flowering. J.U. Baimukhambetova (1989), who studied the type material of these species, con-
cluded that they are identical and, taking into account the priority, the name Oxytropis subverticillaris should
be left [4].

9. Pulsatilla patens (L.) Mill. Perennial. Rare species (Il category) [3]. Grows in steppes and on slopes
of hills. Occurs commonly.

Note. The intraspecific structure of P. patens is extremely complex and confusing. In Central and
Northern Kazakhstan, P. patens with purple and yellow coloration of perianth petals, which were previously
attributed to different species, are observed. Plants with purple flowers were referred to P. patens and with
yellow flowers to Pulsatilla uralensis (Zamels) Tzvel. (=Pulsatilla flavescens (Zuccar.) Juz.) [4]. Currently,
it is necessary to conduct systematic studies of the P. patens complex of Northern and Central Kazakhstan
using molecular genetic methods. It should be noted that in Central Kazakhstan plants with purple flowers
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predominate, and in Northern Kazakhstan plants with yellow flowers predominate [16]. In this area, the
ranges of the two species overlap, and transitional populations with common taxonomic characters are
formed.

10. Silene betpakdalensis Bajt. Semishrubby shrub. Very rare species (Il category) [3]. Grows on rub-
bly-melkozem slopes of hills and foothill plains. Occurs very rarely.

Note. In Ulytau region one locality of this species is known 100 km south of Zhezkazgan city
(KUZ) [4]. The plant is described from the Chu-Ili Mountains: “Prov. Almatansis, montes Tschu-Iliensis, fl.
Anda-Ssaj in decliviis saxosis, 26 VI 1954, fl. et fr. Immat., Ig. M. Bajtenov” (AA).

11. Spiraeanthus schrenkianus Maxim. Shrub. Rare species with a decreasing range (III category) [3].
Grows on clay slopes of hills. Occurs very rarely.

Note. In Ulytau region one locality of Spiraeanthus schrenkianus is known in Northern Betpakdala:
Zhanaarkinsky district, Northern Betpakdala, vicinity of Zhuantobe Mountain, 46°26’N, 70°28°E, 17 VII
2011, A. Kupriyanov, O. Kupriyanov. Kupriyanov, O. Kupriyanov (KUZ, KAZ 01474). Single plants, small
groups of bushes are found in the territory of the Kazakh Uplands, the main part of the Betpakdala popula-
tion is located to the south in Central Betpakdala [4]. Spiraeanthus schrenkianus is a rare and endemic spe-
cies that deserves special attention [12]. It is one of the oldest plants of our planet. It probably grew here in
the Eocene, about 40 million years ago, during climate aridization, forming the oldest shrub-steppe commu-
nities [17].

12. Stipa pennata L. Perennial. Species with decreasing abundance (Il category) [3]. Grows on slopes
of hills mainly from the northern side, on steppe hollows, in bushes. Occurs usually.

Note. At present, this species does not need State protection, as the species occupies vast areas in Ka-
zakhstan. The species was included in the Red Data Book of Kazakhstan due to extensive plowing of virgin
lands in Northern and Central Kazakhstan, as well as other anthropogenic impacts.

13. Tanacetum ulutavicum Tzvelev. Perennial. Reducing in number species (III category) [3]. Grows in
cracks in granite rocks. Occurs rarely.

Note. Tanacetum ulutavicum is a narrow-local endemic of the Ulytau Mountains [12]. The species was
described from the Ulutau Mountains: “Karaganda region, middle part of Karsakpai district, slope of Kazan-
Tau mountain, 12 km south of Ulutavicum, 12 VII 1929, n 298, N. Shipchinsky” (LE). This species is mor-
phologically close to Tanacetum achilleifolium and T. millefolium, in relation to which it is a narrowly en-
demic race confined to rocky and stony habitats [4].

14. Tulipa albertii Regel. Perennial. Rare species (Il category) [3]. Grows on rubbly and fine-grained
slopes, screes and low mountains. Occurs occasionally.

Note. Tulipa albertii is endemic to Kazakhstan [12]. In Ulytau oblast there is the northernmost border
of the range of this species.

15. Tulipa biebersteiniana Schult. et Schult. f. Perennial. Reducing in number species (III category) [3].
Grows in steppe, on forest edges, among shrubs, along river valleys. Occurs rarely.

Note. Tulipa biebersteiniana was described in 1829 from specimens from the North Caucasus (between
Mozdok and Kizlyar). The species was named in honor of the Russian botanist F.K. Bieberstein-Marshall.
Some systematists refer 7. biebersteiniana and T. patens to synonyms of the widespread in Europe T.
sylvestris subsp. Australis [18, 19]. However, according to Zonneveld (2009), the difference in DNA content
between T. biebersteiniana and T. sylvestris may be a basis for recognizing 7. biebersteiniana.

16. Tulipa biflora Pall. Perennial. Endangered species (category I) [3]. Grows on stony and rubbly
slopes of hills. Occurs occasionally.

Note. The species was described in 1776 by P.S. Pallas based on specimens from the Caspian deserts.
Location of type specimens is unknown. According to the latest system of the genus Tulipa [18], many spe-
cies from sect. Biflores A.D. Hall ex Veldkamp & Zonn. are considered synonyms of the 7. biflora s.l. com-
plex, including T. buhseana and T. sogdiana. Currently, systematic studies of T. biflora s.1. group should be
carried out using modern molecular research methods.

17. Tulipa borszczowii Regel. Perennial. Rare species (II category) [3]. Grows in sandy massifs, along
loess plumes of desert hills and chinks. Occurs rarely.

Note. The main areal of this species is located in the Aral deserts and in the northern part of the
Kyzylkum desert [20]. The northernmost limit of the range of this species is located in the Ulytau region.

18. Tulipa patens Agardh. ex Schult. et Schult. f. Perennial. Rare, decreasing in number, species (II1
category) [3]. Grows in dry sagebrush steppes, in steppe meadows, on rubbly slopes, solonetz meadows and
solonets, in interfold gulleys. Occurs usually.
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Note. The taxonomic position of Tulipa patens is relatively controversial, some authors [18, 19] refer it
synonymously to 7. sylvestris subsp. australis. Other authors [21, 22, 23] consider this species as an inde-
pendent taxon. We also believe that Tulipa patens deserves recognition on the basis of a complex of morpho-
logical characters and ecology.

19. Tulipa suaveolens Roth (=Tulipa schrenkii Regel.). Perennial. Decreasing in number species. 111
category. Grows in steppes, deserts and semi-deserts, on plains and foothills. Occurs rarely.

Note. The species is usually known as Tulipa schrenkii, which was described from the Esil River valley
in 1873. However, the older name Tulipa suaveolens takes precedence [18]. The main range of the species
within the Kazakh Shallow Soil is in the extreme west, and in the east, it reaches the Aktau-Shunak Moun-
tain junction [4].

20. Valeriana chionophila Popov & Kult. Perennial. Insufficiently studied species (IV category) [3].
Grows in the semi-desert plain on loamy soils. Occurs rarely.

Note. Valeriana chionophila is given for the first time for Ulytau region. The species was found in
Ulytau region, near Surguti, Kubentaev S.A., Alibekov D.T., 04.04. 2024 (NUR). The new location is the
northernmost limit of the range of this species. Earlier this species was first found in Karaganda region, in
Targyl mountains, near Gulshat, Kubentaev S.A., Alibekov D.T., 15.04. 2021 (NUR).

According to our long-term field research and literature analysis, we propose to exclude the following
species from the Red Data Book of Kazakhstan: Crambe tataria, Pulsatilla patens, Stipa pennata, Tulipa
biebersteiniana and Tulipa patens. According to our data, these species do not need protection, because they
are often found in different regions of Kazakhstan, sometimes in large areas and with high abundance. In
addition, Crambe tataria in Ulytau region is an adventive species that occupies disturbed communities,
which is also a reason for its exclusion from the Red Data Book of Kazakhstan.

The territory of Ulytau region served as a corridor of species migration from north to south and from
east to west for a long historical period. Therefore, endemism in this territory is weakly expressed. However,
the isolation of the Ulytau Mountains both in the Paleozoic and Quaternary periods led to the preservation of
some paleo and neo-endemics [4]. On the territory of Ulytau region there are 6 species of narrow-local en-
demics growing exclusively only in this region, such as: Anabasis turgaica lljin & Krasch., Astragalus
krascheninnikovii Kamelin, Clausia kasakhorum Pavlov, Gagea sarysuensis Murz., Hedysarum ulutavicum
Knjaz, Seseli betpakdalense Bajtenov, Seseli mironovii (Korovin) Pimenov & Sdobnina, Silene anisoloba
Schrenk, Tanacetum ulutavicum, Thymus crebrifolius Klokov. Of these plants, 5 species (Clausia
kasakhorumPavlov, Anabasis turgaicalljin & Krasch, Hedysarum ulutavicum Knjaz., Tanacetum ulutavicum
Tzvelev, Thymus crebrifolius Klokov) are found only in the Ulytau Mountains. Three species (Astragalus
krascheninnikovii Kamelin, Seseli betpakdalense Bajt., Seseli mironovii (Korovin) Pimenov & Sdobnina)
occur only in Betpakdal. Of all narrow local endemics growing exclusively in Ulytau region, only Anabasis
turgaica and Tanacetum ulutavicum are protected at the State level. At present, it is necessary to study the
state of populations, abundance and distribution of other narrow-local endemics of Ulytau region. We con-
sider it necessary to include the following endemic species in the next edition of the Red Data Book of Ka-
zakhstan: Astragalus krascheninnikovii, Clausia kasakhorum, Gagea sarysuensis, Hedysarum ulutavicum,
Seseli betpakdalense, Seseli mironovii, Silene anisoloba, Thymus crebrifolius.
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C.A. KyGenraes, JI.T. Anu6ekos, III.T. Tycrybaesa, B.B. Kybenraesa

YabiTay 00J1bIChI (JI0PAChIHBIH CUPEK OCiMAIKTepiHiH Ti3iMi

Maxkanana Kasakcranusie Ke3bi1 kiTaObIHa €HIeH ¥IIBITAy OHIPIHIH CHPEK Ke3[JeCeTiH OCIMIIKTepiHiH Ti3iMi
MEH KbICKama Tannaybl OepinreH. XXyprisinren 3seprreynepre colikec, ¥ibiTay eHipiHme Ka3akcTaHHBIH
Kp13b01 KiTaOBIHA €HICH CHPEK Ke3/eCeTiH ociMaikTepaiH 20 Typi TipKelreH, atan aitcak: Adonis volgensis,
Anabasis turgaica, Astragalus krascheninnikovii, Crambe tataria, Craniospermum subvillosum, Dactylorhiza
fuchsii, Ledebouriella seseloides, Oxytropis subverticillaris, Pulsatilla patens, Silene betpakdalensis,
Spiraeanthus schrenkianus, Stipa pennata, Tanacetum ulutavicum, Tulipa albertii, Tulipa biebersteiniana,
Tulipa biflora, Tulipa borszczowii, Tulipa patens, Tulipa suaveolens, Valeriana chionophila. Onbly iwinzge 5
1Yp (Crambe tataria, Pulsatilla patens, Stipa pennata, Tulipa biebersteiniana xoue Tulipa patens) Koprayasl
Kaxer erneirtinaikreH KazakcranHpiH Kp3bUT KiTaObIHAH MIBIFapyasl yebiHaMbl3. KazakctaHHbIH KpI3bun
KITaOBIHBIH Kelieci OachUIBIMBIHA YJIBITAY OHIpiHIE FaHa oceTiH Astragalus krascheninnikovii, Clausia
kasakhorum, Gagea sarysuensis, Hedysarum ulutavicum, Seseli betpakdalense, Seseli mironovii, Silene
anisoloba, Thymus crebrifolius CUSAKTBI XKiHIIIKe JKaNbIpaKThl SHAEMHUKTEPAIH 8 TYpiH €HIi3yai KaxeT Jer
CaHaMBI3.

Kinm ce30ep: Kazakcran, A3us, GHOSPTYPIILIIK, SHASMH3M, cupek ecimaiktep, Kpi3but kitar.
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Yek-aucT peikuX pacTeHuil piopsbl YIIbITaAyCKOH 001acTH

B crartbe mpeacTaBieHbI CIUCOK M KPATKUH aHATN3 PEAKHX pacTeHHH (IIopsl YIBITaycKOW 0o0macTH, 3aHe-
cenHbIx B KpacHyto kaury Kaszaxcrana. CorylacHO IpOBEJICHHBIM HCCIIEAOBAHHSM, B YIIBITAyCKOH obnacti
3apeructpupoBaHo 20 BHIOB peIKHX pacTeHuil, 3aHeceHHBIX B Kpacuyio kuury Kasaxcrana: Adonis
volgensis, Anabasis turgaica, Astragalus krascheninnikovii, Crambe tataria, Craniospermum subvillosum,
Dactylorhiza fuchsii, Ledebouriella seseloides, Oxytropis subverticillaris, Pulsatilla patens, Silene
betpakdalensis, Spiraeanthus schrenkianus, Stipa pennata, Tanacetum ulutavicum, Tulipa albertii, Tulipa
biebersteiniana, Tulipa biflora, Tulipa borszczowii, Tulipa patens, Tulipa suaveolens, Valeriana chionophila.
W3 wvux 5 BupoB (Crambe tataria, Pulsatilla patens, Stipapennata, Tulipa biebersteiniana n Tulipa patens)
npeyiaraeM UCKIounTh u3 KpacHoii kuuru Kazaxcrana, IOCKOJIBKY OHM HE HyKIaloTcsi B oxpaHe. Cunraem
HEOOXOIMMBIM BKIIIOUHTH B ciemyroniee n3nanne Kpacuoit kuurn Kazaxcrana 8 BUOB y3KOJIOKAJIBHBIX 3H-
JEMHUKOB, IIPOM3PACTAIONIMX TOJNBKO B YIbBITaycKoi o6mactu: Astragalus krascheninnikovii, Clausia
kasakhorum, Gagea sarysuensis, Hedysarum ulutavicum, Seseli betpakdalense, Seseli mironovii, Silene
anisoloba u Thymus crebrifolius.

Knioueswvie cnosa: Kazaxcran, Azus, 6nopazHooOpasue, SHIEMHU3M, PEAKUE PACTECHHUS.

References

1 Rubtsova, T.A. (2018). Redkie vidy sosudistykh rastenii Evreiskoi avtonomnoi oblasti: reviziia i sovremennyi spisok [Rare
species of vascular plants of the Jewish Autonomous Region: revision and modern list]. Biota i sreda zapovednykh territorii — Biota
and environment of protected areas, 2; 2440 [in Russian].

2 Abdulina, S.A. (1999). Spisok sosudistykh rastenii Kazakhstana [List of vascular plants of Kazakhstan]. Almaty [in Russian].

3 (2014). Krasnaia kniga Kazakhstana. Tom 2. Chast 2. Rasteniia [Red Book of Kazakhstan. Vol. 2. Part 2. Plants]. Astana [in
Russian].

4 Kupriyanov, A.N. (2020). Konspekt flory Kazakhskogo melkosopochnika [Conspectus of flora of Kazakh Upland]. Novosi-
birsk: Geo [in Russian].

5 Bulanov, S.A., & Gorelov, S.K. (2006). Ural, Tsentralnyi Kazakhstan, Sredniaia Aziia [Ural, Central Kazakhstan, Central
Asia]. Geomorfologicheskie rezhimy Evrazii — Geomorphological regimes of Eurasia. Moscow, 172-203 [in Russian].

6 Ishmuratova, M.Yu., Myrzaly, G.Zh., Ivlev, V.I., & Matveev, A.N. (2016). Flora gor Ulytau (Tsentralnyi Kazakhstan) [Flo-
ra of the Ulytau Mountains (Central Kazakhstan)]. Karaganda: RIO «Bolashaq-Baspa» [in Russian].

7 Kupriyanov, A.N., & Khrustaleva, [.A. (2017). Osobennosti flory Bolshogo Ulytau [Features of the flora of Bolshoe Ulytau].
Problemy izucheniia rastitelnogo pokrova Sibiri: Materialy VI Mezhdunarodnoi nauchnoi konferentsii — Problems of studying the
vegetation cover of Siberia: Proceedings of the VI International Scientific Conference. Tomsk, 67-69 [in Russian].

8 Kupriyanov, A.N., Khrustaleva, [.A., Adekenov, S.M., & Gabdullin, E.M. (2017). Flora Bolshogo Ulytau [Flora of Bolshoe
Ulytau]. Novosibirsk: Geo [in Russian].

9 (2013). The Plant List. Version 1.1. Retrieved from http://www.theplantlist.org/tpl1.1/record/rjp-25780
10 (2024). Plants of the World Online. Royal Botanical Garden Kew. (POWO). Retrieved from https://powo.science.kew.org/
11 Zhumagul, M.Z., Mukhtubayeva, S.K., Kubentayev, S.A., Izbastina, K.S., Abubakirova, N.B., & Rustemova, A.D. (2023). A

study of the cenopopulations and ontogenetic structure of Adonis wolgensis in the Akmola region. Bulletin of the Karaganda
University Biology. Medicine. Geography series, 112(4), 134—141.

12 Kubentayev, S.A., Alibekov, D.T., Perezhogin, Y.V., Lazkov, G.A., Kupriyanov, A.N., Ebel, A.L., Izbastina, K.S.,
Borodulina, O.V., & Kubentayeva, B.B. (2024). Revised checklist of endemic vascular plants of Kazakhstan. PhytoKeys, 238, 241—
279. https://doi.org/10.3897/phytokeys.238.114475

13 Ovchinnikova, S.V., & Korolyuk, A.Yu. (2016). Novye vidy roda Craniospermum iz Mongolii [New species of the genus
Craniospermum from Mongolia). Rastitelnyi mir Aziatskoi Rossii — Plant world of Asian Russia, 3 (23), 33—40 [in Russian].

14 Kubentayev, S.A., Efimov, P.G., Alibekov, D.T., Kupriyanov, A.N., Izbastina, K.S., Khalymbetova, A.E. & Perezhogin,
Yu.V. (2023) Review of Orchidaceae of the northern part of Kazakhstan. PhytoKeys, 229, 185-213.
https://doi.org/10.3897/phytokeys.229.105457

15 Yurtsev, B.A. (1964). Osnovnye puti evoliutsii ostrolodochnikov sektsii Bajcalia Bunge [The main evolutionary paths of the
horned grasses of the Bajcalia Bunge section]. Botanicheskii zhurnal — Botanical Journal, 49(5), 634—638 [in Russian].

16 Aidarkhanova, G.S., Kubentayev, S.A., Kukhar, Y.V., & Urazalina, A.S. (2022). Current state of populations, resources, and
biological activity of Pulsatilla patens (Ranunculaceae) in Northern Kazakhstan. Biodiversitas, 23(5); 2311-2320. DOI:
10.13057/biodiv/d230509.

17 Kamelin, R.V. (1990). Flora Syrdarinskogo Karatau [Flora of the Syrdarya Karatau]. Leningrad: Nauka [in Russian].

18 Christenhusz, M.J.M., Govaerts, R., David, J.C., & al. (2013). Tiptoe through the tulips — cultural history, molecular
phylogenetics and classification of Tulipa (Liliaceae). Bot. J. Linn. Soc., 172, 280-328.

68 BecTHuk KaparaHguHckoro yHuBepcuteTa



Checklist of rare plants...

19 Everett, D., Fay, M.F., Christenhusz, M.J., & Wilford, R. (2013). The genus Tulipa. Tulips of the world. Kew Garden Press,
London.

20 Ivashchenko, A.A., & Belyalov, O.V. (2019). Kazakhstan is the birthplace of tulips. Almaty: Atamura.

21 Polyakov, P.P. (1958). Tulipa L. Flora Kazakhstana — Flora of Kazakhstan. Vol. 2. Alma-Ata: Nauka [in Russian].

22 Zonneveld, B.J.M. (2009). The systematic value of nuclear genome size for “all” species of Tulipa L. (Liliaceae). Plant Syst.
Evol., 281, 217-245.

23 Wilson, B. (2023). Tulipa: the taxonomy and evolutionary history of the genus and its impact on conservation priorities in
Central Asia. Thesis of Doctoral dissertation. University of Cambridge. DOI: 10.17863/CAM.94432.

Information about the authors

Kubentayev Serik Argynbekovich — PhD, Astana Botanical Garden, Astana, Kazakhstan;

e-mail: kubserik@mail.ru;
Alibekov Daniyar Toleuovich — Master of Biology, Astana Botanical Garden, Astana, Kazakhstan;

e-mail: dansilvaforest@mail.ru;

Tustubayeva Shynar Tleudakyzy — PhD-student, Astana International University, Astana,
Kazakhstan; e-mail: tustubaeva.shynar@gmail.com;
Kubentayeva Balsulu Bulatbekovna — Master of Science, Astana Botanical Garden, Astana;

Kazakhstan; e-mail: balsulul992@mail.ru.

Cepusi «Buonorus. MeamuuHa. leorpacusi». 2024, 29, 4(116) 69



