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Cenoflora of the relict species Anabasis cretacea Pall. in the Aktobe region

The article presents the results of a study (June-September, 2025) on the cenoflora of the relict species
Anabasis cretacea Pall. in the Aktobe region. The study confirmed the occurrence of Anabasis cretacea Pall.
is associated with Cretaceous uplands and escarpments. Based on the analysis of herbarium materials and
field investigations, the distribution sites of Anabasis cretacea Pall. populations were determined in the
Khobdinsky and Uil districts, with a description of the identified 9 cenopopulations. The composition of the
plant community, as well as the ecological and cenotic characteristics of the populations of Anabasis cretacea
Pall. were determined, reflecting the ecological conditions of the calcareous habitats where the studied popu-
lations occur. The leading families were Asteraceae (16 species), Brassicaceae (9 species), Chenopodiaceae
(8 species), Scrophulariaceae (5 species), Poaceae (4 species). The dominant genera included Astragalus L.
(5 species), Anabasis L. (3 species), and Artemisia L. (3 species). Ecobiological analysis confirmed the de-
sert-steppe character of the cenoflora with a minor contribution from meadow species. A complete checklist
of cenoflora Anabasis cretacea Pall. was presented, where 84 species belonging to 68 genera and 27 families
were identified.
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Introduction

The Cretaceous uplands represent unique botanical and geobotanical formations located within the
steppe and desert zones of Eurasia. In areas where Upper Cretaceous carbonate rocks are exposed or occur
near the surface, distinct plant communities composed of calciphilous species have developed. The flora of
these chalk outcrops is characterized by a high concentration of rare and predominantly endemic species.
The floristic specificity is largely determined by the unique characteristics of the calcareous substrate, the
localized and fragmented nature of the habitats, as well as the historical and geological context of the regions
in which these outcrops are found [1].

The earliest descriptions of the vegetation of Cretaceous outcrops were given by Guldenstedt
(Giildenstadt, 1787, 1791) [2-3].

A number of works (Litvinov, 1902; Dubyansky,1905; Kozo-Polyansky, 1931; Volodina, 1982;
Didukh, 2018, etc.) have been devoted to the study of the flora of the Cretaceous outcrops of the Central
Russian Upland, the Don River basin, and the Trans-Volga region. Cretaceous substrates were studied in
England (Tansley, 1920; Tansley and Adamson, 1925; Hope-Simpson, 1940; Lloyd and Pigott, 1967, etc.),
Belgium (Butaye, 2005), etc. [4-13].

A number of studies have been devoted to studying the vegetation of Cretaceous outcrops in Western
Kazakhstan (Yanishevsky, 1905; Kolchenko, 1966; Cherkasova, 1970; Safronova, 1974; Gorchakovsky and
Matyashenko, 1975) etc. [14-18].

According to A.N. Kupriyanov (2020), the flora of the chalk outcrops of Western Kazakhstan has been
studied extensively and comprises more than 800 species [19].

The floral diversity of the Cretaceous uplands of the Urals was studied by O.A. Karimova (2017),
Ya. M. Golovanov, L.M. Abramova, S.M. Yamalov (2019, 2025), where 40 species listed in the Red Books
of different levels and 15 endemic species were identified in the Cretaceous highlands of the Orenburg
region. Research has noted that in Kazakhstan, where chalk massifs occupy the largest areas, chalks remain
largely without a special protection system [20-22]. Of great scientific interest are Quaternary relics that
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penetrated from the temperate and high latitudes of Eurasia during the periods of the greatest cooling of the
Pleistocene. The endangered ancient relics of Kazakhstan are subject to indispensable protection with the
allocation of protected areas [23].

Studies by Lu, Y. et al. (2023) show that climate change will lead to a reduction and shift in the distri-
bution range of typical desert species, while relict species will be less affected by climate change. This is due
to the fact that, compared with desert species, relict species have a deeper evolutionary history and have de-
veloped a wider range of adaptations after drastic environmental changes [24].

The relict species is Anabasis cretacea Pall. occurs on chalk substrates in the West Kazakhstan and
Aktobe regions [25]. Anabasis cretacea Pall. is confined to chalky slopes of uplands, growing within
calcephytic communities that develop in erosion-prone areas, and is regarded as a rare species associated
with chalk outcrops [26].

Aipeisova (2012) notes that calcephilic and petrophilic floral complexes are characterized by the
presence of endems, a significant predominance in the number of subendems, and relict species, which
indicates that the ancient core of the flora of the study area are calcephilic and petrophilic floral complexes,
on the basis of which the main floral complexes of the modern flora of the Aktobe floral district, which
includes the study area, arose [27].

In Russia, this species is classified as rare, vulnerable, and endangered by the taxon, and is listed in the
Red Book of the Orenburg, Saratov, Chelyabinsk Regions, and Bashkortostan [28-31].

Floral studies of Cretaceous outcrops in Western Kazakhstan have been the object of scientific research
more than once, but despite this, the study of populations of Anabasis cretacea Pall. in the Aktobe region
was not conducted.

Chalk hills, with their exceptional flora, are widespread in Western Kazakhstan. Within the Aktobe
region, they occupy a relatively large area—63,535.1 km? (Darbayeva, 2002), compared to the West
Kazakhstan, Atyrau, and neighboring Orenburg regions [32, 33].

The aim of this study is to conduct geobotanical studies to assess the current state of the populations of
the relict species Anabasis cretacea Pall. in the Aktobe region.

Experimental

Object of study

The relict species Anabasis cretacea Pall. is a perennial plant of the Chenopodiaceae family. Semi-
shrub, chamaephyte, xerophyte, calciphile. The Trans-Volga-Kazakh-Turanian type [34].

It grows on chalk, marl, variegated clays, less often on gravelly slopes and outcrops of bedrock [35].

Research methods

Geobotanical studies of cenopopulations of the relict species Anabasis cretacea Pall. began with the
study of herbariums of the genus Anabasis L. domestic and foreign herbarium collections to identify the
distribution sites of populations of the relict species Anabasis cretacea in Aktobe region, in particular in
Khobda, Wilsky, Yrgyzsky and Mugalzharsky districts. The floral composition of the Anabasis cretacea
cenopopulations was studied on standard plots of 100 m? where areas with a high density of Anabasis
cretacea were selected and 9 cenopopulations were surveyed.

The field work was carried out in June-September 2025 by the route-reconnaissance method, where we
outlined the optimal routes for surveying the territory to obtain the most reliable data. The geographical
location of the research object was obtained using a GARMIN Etrex 20x GPS navigator, and photographs
were taken using a Nikon digital camera.

At the sites of the relict species Anabasis cretacea. The ecological conditions of the habitats of the
populations were described, took into account exposure, altitude, illumination, soil cover, plant communities,
and determined the species composition. The calculation of species units was carried out using the method of
constructing sites based on cenopopulations. The biological and morphological classifications of
I.G. Serebryakov (1962) [36] were used in the analysis of flora. The assessment of species in relation to
moisture was carried out according to the A.P. Shennikov scale [37]. The vital states of the species were
determined according to the classification of T.A. Rabotnov [38].

When identifying species collected from A.cretacea cenopopulations, the corresponding volumes of the
books “Flora of Kazakhstan” (1960), “Illustrated Guide to Plants of Kazakhstan™ (1969) were used. Also,
certain types were specified by Doctor of Biological Sciences, Professor Aipeisova S.A.

The list of flora species is presented in accordance with the system of A.L. Takhtadzhyan [40]. Latin
names of plants according to S.K. Cherepanov [41] and S.A. Abdulina [42]. Kazakh names of plants are
given according to S.A. Arystangaliev and E.R. Ramazanov [43].
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Results and Discussion

Location, ecological and cenotic state of populations of the relict species Anabasis cretacea Pall.

The territory of Aktobe region is located in steppe and desert zones [44]. It is believed that in ancient
times, the Aktobe region was twice subjected to devastating floods. The last time, 50 million years ago, the
sea stagnated here for a long time, and then retreated, which led to a change in the relief of these places. As a
result, there are natural monuments in the Bayganinsky, Kobdinsky, Uilsky, Mugalzharsky and Khromtau
districts, which were formed under the influence of destructive water and strong winds. The formations
belonging to the Cretaceous period are particularly well preserved [45].

Thus, three populations of Anabasis cretacea were studied in the territory of the Aktobe region, in
particular in the Kobdinsky and Wilsky districts, and a comprehensive study was conducted in accordance
with the goals and objectives set. A geobotanical characterization of plant communities containing the
studied 9 cenopopulations of Anabasis cretacea was carried out in order to determine their ecological and
cenotic relationship (Table 1).

Table 1

Ecological and cenotic characteristics of Anabasis cretacea Pall. populations.

Location GPS coordinates The projective cover %
AO, Khobdinsky district, N 50°32'13.3",
30 km southwest of the village. E 054°54'32.2" 40-50
Akyrap, Ishkargantau chalk massif h=241m
AO, Wilsky district, N 49°20'18.0",
Akshatau chalk ridge, E054°30' 29.7" 50-60
3 km from the village. Akshatau h=150m
AO, Wilsky district, onq "
Akshatau chalk ridge, E‘ gg 43351.26631. 40-45
11 km northeast of the village. Akshatau, h=135m '
towards Mukushtau mountain

The first population was studied in the Khobda district on the Ishkaragantau chalk ridge, 30 km
southwest of the village of Akyrap, on the chalk ridge of the Ishkaragan River valley, on the watershed of the
Bolshaya Hobda and Kiil rivers (Fig. 1).

The finely dissected western edge of the elevated watershed between two wide flat-bottomed valleys
occupied by the upper reaches of the left tributaries of the Bol. Khobdy—Ishkargan and Tumansha rivers.
Both rivers in this segment are drying watercourses along the talvegs of deeply embedded sayas with steep
sides. The main relief of the watershed plateau is a hollow, rolling plain, the heights of which gradually
decrease to the east towards the Bol River valley. Hobda; closer to the western edge, the relief becomes
sharper and turns into a Cretaceous lowland melkosopochnik, actually bearing the name Ishkargantau. To the
south, it passes into the similar, but less sharply dissected Karaganda Mountains massif, which forms the
watershed of the tributaries of the Kiil River—the Zhusalisai and Karaganda rivers.

Smelansky I. (2012) notes that the Ishkargantau Cretaceous massif stretches along the Ishkaragan valley
for about 15 km, and from 2 to 8 km deep into the plateau. It is a system of fragmentally dissected steeply
sloping chalk ridges and hills separated by flat-bottomed, zigzag-shaped dry valleys, often devoid of
pronounced talweg. The maximum heights of the watershed are within the massif—278-279 m above sea
level. The height difference to the Ishkaragan river terrace is about 100 m, the relative heights of the slopes
are within the first tens of meters, up to 50-60 m. The erosive parts of the slopes are composed of rocky
chalk, passing below into crumbly and coarse-grained talus, with pediments and deluvial plumes, cones from
the inner valleys of the massif, expressed on the slopes. In almost the entire territory of the massif, soils are
formed on a Cretaceous substrate [46].

The Cretaceous ridge forms a system of chalk peaks and hills with steep slopes, which is located in the
northwestern part of the region. Chestnut soils are represented by carbonate genera [47].

At this site, the following were investigated:1 — 2-3 cenopopulations. The coordinates of the first
population are N 50°32'13.3", E 054°54 '32.2", h=241m.

Cenopopulation 1 (CP 1) represents the tasbuyurguna-anabasis-wormwood association — ass.
Nanophyton erinaceum — Anabasis cretacea — Artemisia salsoloides. It covers the western and
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southwestern slopes, steep, shallow, with erosive forms. The slopes are formed by rocky chalk, which turns
into talus and fine-grained plumes. The entire system of Ishkargantau ridges is directed so that the plateau
gradually falls to the east and southeast towards the valley. The soils are underdeveloped, formed on a
Cretaceous substrate. The total projective coverage is 50 %. Rising to the top, there is an arrangement of
calciphilous flora adapted to cretaceous soils, such as Nanophyton erinaceum, Anabasis cretacea, having the
greatest participation in the vegetation cover, along with rare and endemic species such as Anthemis
trotzkiana, Linaria cretacea, Crambe tataria.

At the Cretaceous outcrops, there are also Astragalus albicaulis, Matthiola fragrans, Ephedra
distachya, Jurinea kirghisoroum, Artemisia terrae-albae; in the depressions, one can find Astragalus
macropus, Convolvulus lineatus, Sedum hybridum, and Omnosma borysthenica. The community has
39 species. Rising to the top of the Cretaceous ridge, there is a decrease in the species composition.

CP 2 consists of ass. Anabasis cretacea-Anthemis trotzkiana. with mixed herbs. It represents the
northern exposure of the chalk ridge, directed to the river valley, the erosive sections of the slope are covered
with stony chalk, turning down into crumbly and coarse-grained talus. They are covered with stony chalk.
The soils are underdeveloped, without a humus horizon. The relief is highly dissected. The total projective
coverage is 50 %. The slope is darker, with varying degrees of calcification. The vegetation is dense and
includes various grass species. The community has 36 species. Common vegetation components are
Anabasis cretacea, Artemisia terrae-albae, Echinops ritro, Galium ruthenicum. on Cretaceous outcrops,
Tulipa biebersteiniana, Centaurea adpressa, Allium globosum, Iris scariosa, Zygophyllum pinnatum,
Astragalus brachylobus, Matthiola tatarica, Ephedra distachya (Fig. 2).

At the foot of the mountain range, carbonate soil is widespread, with a predominance of representatives
of the cereals Psathyrostachys juncea, Koeleria cristata, Stipa sareptana. In addition, Atraphaxis frutescens,
Scabiosa isetensis, Rhammatophyllum pachyrhizum, Atriplex cana, Convolvulus lineatus are common
between the hill depressions.

CP 3 represents ass. Anabasis cretacea — Artemisia salsoloides. It covers the top of the chalk hills. The
soils are underdeveloped, they represent small fragments of chalk, turning into large-scale cretaceous
deposits closer to the foot. Cretaceous deposits are exposed due to erosion and flushing from the plateau. The
total projective coverage is 40-45 %. Vegetation is sparse and spotted, and Nanophyton erinaceum,
Artemisia salsoloides, Anthemis trotzkiana, Artemisia terrae-albae, and Matthiola fragrans are most
involved in the vegetation cover. According to the rocky slope of Linaria cretacea, Galitzkya spathulata,
Inula multicaulis was noted along the slope. Serratula wolfii is found on the sole, between the hills of
Limonium gmelinii. Euphorbia seguierana can also be found at the top of the hill with an outlet of rocky
rocks. The community is small, with 22 species. There is a decrease in species towards the top of the
Cretaceous ridge.

71 species belonging to 58 genera and 25 families were identified in the vegetation cover of the first
population.

Figure 1. The first population: A, B — Ishkaragantau Cretaceous massif;
C, D — Anabasis cretacea population (June, 2025)
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Figure 2. Zygophyllum pinnatum (A), Nanophyton erinaceum (B), Linaria cretacea (C), Anthemis trotzkiana (D)

The second population was studied in the Wilsky district, 3 km from the village Akshatau, located on
the right bank of the Uil River, on the Akshatau chalk ridge, coordinates N 49°20'18.0", E 054°30' 29.7",
h = 150 m have been determined (Fig. 3).

According to Smelansky (2012), the website Plantarium
https://www.plantarium.ru/lang/en/page/landscapes/point/1517.html describes the geographical position of
the Akshatau Cretaceous ridge as follows: the right side of the Uil river valley below the confluence of the
Kiyl River is formed by a chink (steeply sloping scalloped edge) of a cretaceous plateau armored with
calcified sandstones; the elevation difference on the plateau ledge reaches more than 100 m (up to 186 m non
the brow of the slope, 80 m n.o.m. on the overflowing terrace of Uila); the general exposition of chinka—
east-south-east; The edge of the plateau is deeply and fractionally dissected by valleys and dens, forming a
more or less complex maze of straight and curved small-scale ridges, and single remnant hills; on the terrace
under the chin, a wide plume formed by Cretaceous limestone and carbonate clays is well defined.

Light chestnut normal soils are found on watershed plains, gentle slope of hills, inter-mountain high
plains and river valleys [47].

Figure 3. Akshatau Cretaceous ridge (A, B), population of Anabasis cretacea Pall. (C) (July-August, 2025)

CP 4 ass. Nanophyton erinaceum — Anabasis cretacea. It covers the southeastern slope of the
Akshatau chalk ridge. Steep chalk slope caused by erosion. The soils are light chestnut. The slope is based on
cretaceous rocks such as limestones, marls, interspersed with sandstones, thereby creating a solid frame and
leaving it resistant to weathering. The projective coverage is 50-55 %. The cenopopulation (CPU) includes
28 species.

Rising to the top, there is an arrangement of calciferous flora adapted to the cretaceous soils that were
located at the top, such as Nanophyton erinaceum, Anabasis cretacea. The slopes are covered with desert-
steppe vegetation of Artemisia terrae-albae, Atraphaxis frutescens. A wormwood-biyurgun association is
common at the foot, honeycombs from Artemisia gracilescens, Koeleria cristata. In terms of between the
hills grows Amygdalus nana, Limonium gmelinii.

CP 5 ass. Nanophyton erinaceum — Artemisia terrae-albae — Anabasis cretacea. The projective
coverage is 55-60 %. It represents the eastern slope, which is less steep than the western ledges. The slope is
formed by cretaceous rocks reinforced with sandstones, creating ledges, and dissected by ravines. The more
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or less steep walls of the slope, rising up, are covered with calciferous vegetation — Nanophyton erinaceum,
Anabasis cretacea, and the gentle places are occupied by steppe vegetation, such as wormwood. The eastern
slope is located near the village of Akshat, which is 3 km away, is interesting and accessible for observation.
The soils are light chestnut, fully developed, with chalk inclusions. The community has 24 species.

The vegetation consists of Nanophyton erinaceum, Artemisia terrae-albae, Anabasis cretacea, and on
the slope, a small amount of Anabasis truncata; closer to the base, Anabasis salsa, Eremogone koriniana.

In the hollow between the hills, Artemisia salsoloides and Limonium gmelinii are mixed in.

CP 6 ass. Artemisia terrae-albae — Anabasis cretacea. The projective coverage is 50 %. It covers the
northeastern slope. It is based on cretaceous rocks, with admixtures of limestone, marls, and sandstones. The
soils are light chestnut, fully developed. The community has 27 species. The top of the slope is covered with
calciferous flora, with a predominance of Nanophyton erinaceum and Anabasis cretacea, on gentle areas
wormwood-thyrsus vegetation.

There are large quantities of Anabasis salsa, Artemisia terrae-albae, from cereals — Stipa sareptana,
Agropyron desertorum. 46 species (18 families, 39 genera) participate in the plant community of the second
population.

The third population is in the Wilsky district, coordinates N 49°28'10.6", E 054°35'40.3", h = 135 m. It
was found to the northeast, 11 km from the village. Akshatau, towards Mukushtau mountain. At this site, the
following have been investigated: 7 — 8-9 cenopopulations (Fig. 4).

-
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Figure 4. A — Akshatau Cretaceous ridge, B, C — Anabasis cretacea Pall. population (July-August, 2025)

CP 7 ass. Artemisia terrae-albae — Anabasis cretacea, northern slope of the chalk hills. The soils are
light chestnut, with a large inclusion of chalk. The projective coverage is 40-45 %. 25 species participate in
the vegetation composition, with the largest participation being Artemisia terrae-albae, Anabasis cretacea,
Anthemis trotzkiana, Adonis wolgensis, Echinops ritro, Onosma polychroma, Crambe tataria, Eremogone
koriniana. On the slope, Gypsophila altissima.

Shrubby vegetation occurs along the depressions: curly-haired Atraphaxis frutescens, Spiraea
hypericifolia. On the bottom of the slope, Thymus marschallianus, Veronica spuria.

CP 8 ass. Artemisia salsoloides — Anabasis cretacea, south-western slope of the chalk hills. The
projective coverage is 40-45 %. The soils are underdeveloped, light chestnut, with a large number of
inclusions in the form of chalk. 19 species participate in the vegetation composition, the most involved are
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Scabiosa isetensis, Nanophyton erinaceum, Anabasis cretacea, Artemisia salsoloides, Crambe tataria,
Echinops meyeri, Erysimum odoratum, Atraphaxis frutescens, on the slopes Rhammatophyllum pachyrhizum,
Crinitaria linosyris, Limonium gmelinii in the depressions, Koeleria cristata abundantly at the foot.

CP 9 ass. Nanophyton erinaceum — Artemisia salsoloides — Anabasis cretacea. It is located on the
top of a chalk massif. The soils are light chestnut, with inclusions of chalk. The projective coverage is 35—
40 %. The plant community consists of the following species: Nanophyton erinaceum, Artemisia salsoloides,
Anabasis cretacea, Anthemis trotzkiana, Hedysarum razoumovianum. On the slopes of Galium ruthenicum,
Cephalaria uralensis, on depressions of Matthiola fragrans, Syrenia siliculosa. There are 19 species in the
cenopopulation.

37 species belonging to 32 genera and 16 families were identified in the vegetation cover of the third
population.

With the aim of identifying the relict species Anabasis cretacea, the flora of the chalk mountain Bestau
in the Khobda district was studied (N 50°18'40.5", E 056°06'02.0", h = 288 m). Despite ecological conditions
and geological substrate typical for this species, no population of Anabasis cretacea was found. This may
indicate the possible disappearance of the species from this area (Fig. 5).

.. SR - o~
A

Figure 5. Chalk Mountain Bestau (August, 2025)

Table 2
Composition of cenoflora Anabasis cretacea Pall.
=& T ~="
5i8 | gsa | gEss
Ne Families, genus, species g 8w g =2 g S Life forms
23 293 LY
»n o -+ 4 ST o
Z = Z —Z =
1 2 3 5 6
Magnoliphyta MAGNOLIOPSIDA
Ranunculidae RANUNCULACEAE
Adonis L.
1 Adonis wolgensis Stev. ’ + ‘ ‘ + | PH
Ranunculus L.
2 Ranunculus polyanthemos L. ‘ + ‘ ‘ | PH
Caryophlidae CARYOPHYLLACEAE
Dianthus L.
3 Dianthus cyri Fisch. et Mey. ’ + ‘ ‘ | ABH
Eremogone Fenzl.
4 | Eremogone koriniana (Fisch. ex Fenzl) lkonn. ‘ + ‘ + ‘ | SDS
Gypsophila L.
5 Gypsophila altissima L. ‘ + ‘ + ‘ + | PH
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Continuation of Table 2

1 2 3 4 5 6
CHENOPODIACEAE
Anabasis L.
6 Anabasis cretacea Pall. + + SDS
Anabasis salsa (C.A. Mey.) Benth. ex Volkens + + DS
Anabasis truncata (Schrenk.) Bunge + SDS
Atriplex L.
9 Atriplex cana C.A. Mey. ‘ + ‘ + ‘ ‘ SS
Camphorosma L.
10 Camphorosma monspeliaca L. ‘ + ‘ + ‘ + | SDS
Krascheninnikovia
11 Ceratoides papposa Botsch.et Ikonn. ‘ + ‘ ‘ + ‘ SDS
Nanophyton Less.
12 Nanophyton erinaceum (Pall.) Bunge ‘ + ‘ + ‘ + | SDS
Salsola L.
13 Salsola laricina Pall. ‘ ‘ ‘ + ‘ SDS
POLYGONACEAE
Atraphaxis L.
14 Atraphaxis frutescens (L.) C. Koch. ‘ + ‘ + ‘ + | S
PLUMBAGINACEAE
Goniolimon Boiss.
15 | Goniolimon elatum (Fisch. ex Spreng.) Boiss. ‘ + ‘ ‘ + | PH
Limonium Mill.
16 Limonium gmelinii (Willd.) O. Kuntze ‘ + ‘ + ‘ + ‘ PH
BRASSICACEAE
Alyssum L.
17 Alyssum lenense Adam ‘ + ‘ ‘ | SDS
Galitzkya L.
18 | Galitzkya spathulata (Steph.) V.Boczantzeva ‘ + ‘ ‘ ] PH
Crambe L.
19 Crambe tataria Sebeok. ‘ + ‘ + ‘ + | PH
Erysimum L.
20 Erysimum odoratum Ehrh. ‘ + ‘ ‘ + ‘ ABH
Lepidium L.
21 Lepidium songaricum Schrenk ‘ + ‘ ‘ ‘ PH
Matthiola R. Br.
22 Matthiola fragrans Bunge. + + + SDS
23 Matthiola tatarica (Pall) DC. + + PH
Rhammatophyllum O.E. Schulz
24 | Rhammatophyllum pachyrhizum (Kar. et Kir) ‘ ‘ ‘ + ‘ SS
Syrenia Andrz.
25 Syrenia siliculosa (Bieb.) Andrz. ‘ + ‘ + ‘ + ’ ABH
EUPHORBIACEAE
Euphorbia L.
26 Euphorbia seguierana Neck. ‘ + ‘ ‘ ‘ PH
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Continuation of Table 2

1 2 | 3 | 4 | 5 | 6
Rosidae CRASSULACEAE
Sedum L.
27 Sedum hybridum L. ‘ + ‘ ‘ ‘ PH
ROSACEAE
Amygdalus L.
28 Amygdalus nana L. ‘ ‘ + ‘ | S
Filipendula Adans.
29 Filipendula vulgaris Moench ‘ + ‘ ‘ ‘ PH
Spiraea L.
30 Spiraea hypericifolia L. ‘ + ‘ + ‘ + | S
RHAMNACEAE
Rhamnus L./ Frangula L.
31 Frangula alnus Mill. ‘ ‘ + ‘ | S
FABACEAE
Astragalus L.
32 Astragalus albicaulis DC. + SDS
33 Astragalus brachylobus DC. + S
34 Astragalus macroceras C.A. Mey. + SS
35 Astragalus macropus Bunge. + SS
36 Astragalus vulpinus Willd. + SS
Caragana L.
37 Caragana balchaschensis (Kom.) Pojark. + S
Hedysarum L.
38 | Hedysarum razoumovianum Fisch. et Helm. + + SDS
39 | Hedysarum tsherkassovae Knjasev sp.nov + + PH
ZYGOPHYLLACEAE
Zygophyllum L.
40 Zygophyllum pinnatum Cham. ‘ + ‘ ‘ ’ PH
SANTALACEAE
Thesium L.
41 Thesium arvense Horvatovszky ‘ + ‘ + ‘ ‘ PH
APIACEAE
Seseli L.
42 | Seseli eriocephalum (Pall. ex Spreng.) Schischk. + PH
43 Seseli libanotis (L.) Koch + PH
CAPRIFOLIACEAE
44 Lonicera tatarica L. ‘ ‘ + ‘ ’ S
DIPSACACEAE
Cephalaria Schrad.
45 | Cephalaria uralensis (Mur.) Roem. et Schult. ‘ + ‘ + ‘ ] SDS
Scabiosa L.
46 Scabiosa isetensis L. ‘ + ‘ + ‘ + ‘ PH
Lamiidae RUBIACEAE
Galium L.
47 Galium ruthenicum Willd. ‘ + ‘ + ‘ + ‘ PH
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Continuation of Table 2

CONVOLVULACEAE
Convolvulus L.

1 2 3 4 5 6
48 Convolvulus fruticosus Pall. + SS
49 Convolvulus lineatus L. + SS

BORAGINACEAE
Onosma L.

50 Onosma borysthenica Klok. + + ABH

51 Onosma polychroma Klok. ex M. Pop. + + PH

SCROPHULARIACEAE

Linaria Mill.

52 Linaria cretacea Fisch. ex Spreng. ‘ + ‘ ‘ ‘ PH
Pedicularis L.

53 Pedicularis dasystachys Schrenk ‘ + ‘ ‘ | PH
Verbascum L.

54 Verbascum phoeniceum L. ‘ ‘ + ‘ ‘ PH
Veronica L.

55 Veronica incana L. + + + PH

56 Veronica spuria L. + + PH
LAMIACEAE
Phlomis L.
57 Phlomis tuberosa L. ‘ + ‘ + ‘ | PH
Salvia L.
58 Salvia stepposa Shost. ‘ + ‘ ‘ ‘ PH
Thymus L.
59 Thymus marschallianus Willd. ‘ + ‘ + ‘ + | SDS
Asteridae ASTERACEAE
Achillea L.
60 Achillea nobilis L. | + | + | ] PH
Anthemis L.
61 Anthemis trotzkiana Claus ex Bunge. ‘ + ‘ ‘ + | SDS
Artemisia L.
62 Artemisia gracilescens Krasch. et Iljin. SDS
63 Artemisia salsoloides Willd. + SDS
64 Artemisia terrae-albae Krasch. + SDS
Centaurea L.
65 Centaurea adpressa Ledeb. ‘ + ‘ + ‘ ] PH
Cousinia
66 | Cousinia astracanica (Spreng.) Tamamsch. ‘ + ‘ + ‘ + ‘ PH
Galatella L.
67 Crinitaria linosyris (L.) Less. + + + PH
68 Crinitaria villosa (L.) Grossh. + PH
Echinops L.
69 Echinops ritro L. + + PH
70 Echinops meyeri (DC.) Iljin + PH
14 Fundamental and Experimental Biology. 2026, 31, 2(122)
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Continuation of Table 2

1 2 | 3 | 4 | 5 | 6
Hieracium L.
71 Hieracium virosum Pall. ‘ ‘ + ‘ | PH
Inula L.
72 Inula multicaulis Kar. + SS
Jurinea L.
73 Jurinea kirghisoroum Janisch. ‘ + ‘ ‘ ‘ SDS
Serratula L.
74 Serratula wolfii Andrae ‘ + ‘ + ‘ | PH
Tanacetum L.
75 Tanacetum millefolium (L.) Tzvel. ‘ + ‘ + ‘ ‘ PH
LILIOPSIDA Liliidae
IRIDACEAE
Iris L.
76 Iris scariosa Willd. ex Link | + | | | PH
LILIACEAE
Tulipa L.
77 | Tulipa biebersteiniana Schult. et Schult. fil. ‘ + ‘ ‘ | PH
ALLIACEAE
Allium L.
78 Allium globosum Bieb. ex Redouté. ‘ + ‘ ‘ I PH
POACEAE
Agropyron Gaertn.
79 |Agropyron desertorum (Fisch. ex Link.) Schult.‘ ‘ + ‘ + ] PH
Koeleria Pers.
80 Koeleria cristata (L.) Pers. ‘ + ‘ + ‘ + | PH
Psathyrostachys
81 Psathyrostachys juncea (Fisch.) Nevski ‘ + ‘ + ‘ + ] PH
Stipa L.
82 Stipa sareptana A. Beck. +
83 Stipa capillata L. + + + PH
Kn. GNETOPSIDA
EPHEDRACEAE
Ephedra L.
84 Ephedra distachya L. ‘ + ‘ PH

Note. Life forms: S — shrub; Ss — semi-shrub; DS — dwarf shrub; SDD — semi-dwarf shrub; PH — perennial herbs;
ABH — annual and biennial herbs

Thus, 71 species belonging to 58 genera and 25 families were identified in the territory of the first
population. The second population consists of 46 species belonging to 39 genera and 18 families. The third
population includes 37 species belonging to 32 genera and 16 families.

As a result of the determination of the cenoflora of three populations of Anabasis cretacea: 84 plant
species belonging to 68 genera and 27 families were identified (see Table 2). Life forms have been identified
(Table 2), the leading flora families (Fig. 6).
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Figure 6. Leading families of the flora of Anabasis cretacea Pall.

As shown in Table 3, the 9 leading families account for 60 species, which is 69.7 (%) of the total
composition of the cenoflora.

The most numerous in their species composition are such families as: Asteraceae (16 species),
Brassicaceae (9 species), Chenopodiaceae (8 species), Scrophulariaceae (5 species), Poaceae (4 species). The
leading genera are Astragalus L. (5 species), Anabasis L. (3 species), and Artemisia L. (3 species).

As in the flora of the Aktobe floral district (AFD) [48], Asteraceae ranks first in terms of the number of
species. Brassicaceae occupies the second position in terms of the number of species, which is in third place
in the flora of the AFD. This is due to the greater proportion of steppe species in the study area.
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Figure 7. Comparative characteristics of species and genera by family in populations

In the first population, the family Asteraceae is represented by 13 species, Brassicaceae — 8 species,
Fabaceae — 7 species, Chenopodiaceae — 5 species; in the second population, Asteraceae — 11 species,
Chenopodiaceae — 6 species, Poaceae — 5 species; in the third population, Brassicaceae are more numerous
— 7 species, Asteraceae — 6 species, Chenopodiaceae and Poaceae — 5 species. The remaining families are
represented (19 families) by 1-2 species in each population (Fig. 7).

In addition, in the cenoflora of Anabasis cretacea, a significant number are perennial — 79 species, and
biennial (annual-biennial) — 5 species (Fig. 8).
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Figure 8. Proportion of life forms in different types of vegetation (%)

We have compared the ratio of life forms in different types of plants with AFD. The comparison
revealed that the percentage of tree forms in the study area (9.5 %) is higher than the AFD index by 2.8 %.
Herbaceous plants account for 59.5 %, which is 25.8 % less than in the flora of the AFD [48]. This is due to
a large proportion of steppe species.

As shown in Table 5, the overwhelming majority of woody and semi-woody forms are represented by
subshrubs (8 species), semi-dwarf shrubs (18 species), shrubs (7 species), and dwarf shrubs (1 species).
There are 46 species of perennial herbaceous plants, and 5 species of biennial herbaceous plants.

Conclusion

The ecological and cenotic state and floral composition of 9 cenopopulations of the relict species
Anabasis cretacea Pall. have been studied on the territory of Aktobe region. Calcifytic endemes are
dominant in the community of three populations, which is explained by the ecological conditions of the
habitats.

The cenoflora of Anabasis cretacea includes 84 species belonging to 27 families and 68 genera.
Numerous families by species composition are Asteraceae (16 species), Brassicaceae (9 species),
Chenopodiaceae (8 species), Fabaceae (8 species), Scrophulariaceae (5 species), Poaceae (5 species). The
leading genera are Astragalus L. (5 species), Anabasis L. (3 species), and Artemisia L. (3 types).

In order to preserve the distinctive Cretaceous flora, including relict and endemic species such as
Anabasis cretacea, a micro-reserve should be established on the Akshatau massif in the vicinity of S. Uil, as
previously proposed by Aipeisova (2013) [48], which will ensure the limitation of anthropogenic impact.
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A.b. Koxxabeprenona, C.A. Alineucosa, .M. AtaeBa, B. MantokeBu4, M.M. CunantseBa

AKTe0e odabichIiHAaFbl Anabasis cretacea Pall. pemkri Typinin nenodgaopacor

Makanana Axrebe oGmbichiHmarer Anabasis cretacea Pall. pemukri TypiniH neHodOpacsH (MaychM-
KbIpKyiiek, 2025) 3eprrey HorTmkenepi kenmripinred, Oynm Anabasis cretacea Pall. Gop Ttaymapsl meH
IIBIHIApbIHA COlKeCc KeJeTiHIIriH pacraigbl. Kasipri yakpITTa 3epTTenil OTHIPFaH ayMaKTa OHBIH TaOWFd
HOMYJSIIMSUIAPEl MEH KOpFay MIapajapbl Typajibl MOIIMETTep LIEKTEYJi, OyJ JKYpri3iireH >KYMBICTBIH
©3CKTUIIriH alikpiHmaiael. ['epbapuii Marepmammapbl MEH [allalblK 3epTTEYIepAl 3epTTey OaphIChIHIA
GemniHreH 9 HEHOMOMYJSUMSIHBI cHIaTTail oTwIpbi, Kobna xone Olibul aymanmapsiHaa Anabasis cretacea
Pall. nomymsinMsIapbIHBIH Tapajly OpBIHAAPHl aHBIKTAIABL OCIMAIKTEp KaybIMIACTHIFBIHBIH KypaMbl,
Anabasis cretacea Pall. NOMYyIAIUATIAPBIHBIH,  3KOJIOTUSIIBIK-IICHOTUKAIBIK KapaM/IbLIbIFbI ANKBIH AT,
MYHZIa [eHOo(IIopa 3epTTeeTiH MOMyJIisuiap Haiaa OOoJaThlH KalbHEUTTI TIPIIUTIK €Ty OpPTACHIHBIH
SKOJIOTHSUIBIK JKaFaaiinmapbiH kepcereni. JKerekmn TykpiMagactap — Asteraceae (16 Typ), Brassicaceae
(9 1yp), Chenopodiaceae (8 Typ), Scrophulariaceae (5 Typ), Poaceac (4 Typ). baceiM TykpiMmactap —
Astragalus L. (5 typ), Anabasis L. (3 Typ), Artemisia L. (3 Typ). DKOGHOJOTHSIIBIK Taay MIAIFbIHIbI
TypiepaiH a3 OoiybiMeH I[EeHO(IOpaHbIH MIeN-Jaia cunatelH pacraael.  Anabasis cretacea Pall.
HEHO(IIOPACHIHBIH TOJBIK Ti3iMi YCHIHBUIFaH, MyHAa 68 Tybicka, 27 TYKbIMIOacKa >XaTtaThlH 84 Typi
asikTanael.  Ochutaiimma AkreGe o6msickiHmarel  Anabasis cretacea Pall. ueHodiopachiHbIH Ka3ipri
KarnaiibiHa Oara oepini.

Kinm cesoep: Anabasis cretacea Pall., neHonomysiius, neHo(IOpa, 6CIMIIKTep KAYBIMAACTBIFBI, TipIIiIiK
(hopmackL.
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Llenoduopa peauxroBoro Buaa Anabasiscretacea Pall.
B AKTIOOMHCKOH 00J1acTH

B cratbe mpencTaBineHbl pe3yibTaThl MCCIIEAOBAHUS (UIOHB-CEHTSIOPh, 2025 T.) 1eHO(IOPHI PETUKTOBOTO
Buga Anabasis cretacea Pall. B AkTioOMHCKO# 065acTH, YTO MOATBEPIMIO NpUypoUeHHOCTH Anabasis
cretacea Pall. k MeTOBBIM BO3BBIICHHOCTSIM W YMHKaM. Ha TaHHBI MOMEHT CBEJICHHS O €0 TPUPOHBIX MO-
MyJIANASIX W OXpaHe Ha UCCIEAYeMOi TepPUTOPUH OCTAIOTCS OTPAHMYICHHBIMH, YTO MOMIEPKABAET aKTyallb-
HOCTh TIPOBEEHHO paboThL. B X0/e u3yueHus repbapHbIX MaTepHAIOB M MOJIEBBIX HCCIENOBaHHI Ompeie-
JIEHBI MECTa pacrmpocTpaHeHus momy sl Anabasis cretacea Pall. 8 Xo0auHckoM U YHICKOM paiioHax, ¢
OIHCAaHHEM BBIENCHHBIX 9 ueHomomyssiumid. ONpeneseH COCTaB PAaCTHTENBHOTO COOOIIECTBA, IKOJIOTO-
LEHOTHYECKast TIPUCIIOCOOIeHHOCTh momyJasiiuii Anabasis cretacea Pall., rae nenogopa otpakaer 3K0OJI0TH-
YECKHe YCIOBHS KAIbLE(QUTHBIX MECTOOOUTAHHH, B KOTOPBIX (OPMUPYIOTCSI HCCIIeLyeMble HOmy . Be-
IOyLIMMHA ceMelicTBaMu siBisitoTest Asteraceae (16 Bunos), Brassicaceae (9 sumos), Chenopodiaceae (8 BuoB),
Scrophulariaceae (5 sunos), Poaceae (4 Buna). lomunupyromumu poaamu sieistiorest Astragalus L. (5 Bumos),
Anabasis L. (3 Buma), Artemisia L. (3 Buna). DKOOHONIOTHYECKHIA aHAIM3 TTOATBEPII ITYCTHIHHO-CTEHOM Xa-
pakTep HeHO(IOPBI ¢ HE3HAUMTENBHBIM YIACTHEM JIYTOBBIX BHIOB. [IpeCcTaBleH MONHBIH MepedeHb [eH0d-
nopsl Anabasis cretacea Pall., rue soisiBieno 84 Buma, otHocsmmxcs kK 68 poxam u 27 cemeiictBam. Takum
00pa3omM, JjaHa Ol[CHKa COBPEMEHHOMY COCTOsIHHIO TieHo(opbl Anabasis cretacea Pall. B AxTioOuHCKO# 06-
JacTH.

Knroueswie crosa: Anabasiscretacea Pall., nenononymsiuust, neHodiopa, pacTUTENIbHbIE COOBINECTBA, KU3-
HeHHas gopmMa.
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