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Abstract. This article presents the results of a comprehensive study of the species
composition of the Poaceae Barnhart family in the flora of the Betpakdala Desert.
The research is based on a critical review of published literature, examination
of herbarium specimens from collections housed at AA and MW, and extensive
fieldwork conducted by the authors. As a result, an updated checklist of Poaceae
taxa for the region has been compiled. It includes 106 species distributed
across 44 genera, 17 subtribes, 14 tribes, 7 supertribes, and 6 subfamilies. The
taxonomic arrangement follows the contemporary classification system adopted
by the Angiosperm Phylogeny Group IV (APG IV), and species names are aligned
with the nomenclature recognized in the Plants of the World Online (POWO)
database. For each species, the checklist provides detailed information on its
taxonomic placement, latin binomial with author citation, life form, ecological
grouping based on water availability and substrate type, habitat conditions,
and flowering period. The genera with the highest species richness in the
region are Stipa L. (11 species), Puccinellia Parl. (9), Poa L. (8), Bromus L. (8),
and Leymus Hochst. (7). The article also includes a comparative analysis of the
Poaceae species composition of Betpakdala with adjacent regions, including the
Central Kazakh Upland, the Ulytau Mountains, and the Moyinkum Desert. Using
the Sgrensen similarity coefficient, it was determined that the highest floristic
similarity exists between Betpakdala and Moyinkum, with a similarity index of
0.7. These findings contribute to a deeper understanding of grass diversity in
Central Kazakhstan's arid ecosystems.
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Introduction

The conducted research is a part of research works aimed at an inventory of modern species
composition of Ulytau region, including a part of the territory of the Betpakdala desert. Difficult
accessibility and low water availability of this desert an obstacles to regular study of its territory.
The main idea about the flora of this desert can be made mainly from herbarium collections.
Studies conducted in the middle of the last century by famous botanists demonstrated that
the main ecological feature of the vegetation of Betpakdala is its resistance against extreme
conditions of existence [1-4].

We conducted a preliminary analysis using available literature, materials from the herbarium
of the Institute of Botany and Phytointroduction in Almaty (AA) and Lomonosov Moscow State
University (MW) [5-14]. Available summaries show that Betpakdala and western Pribalkhash
are characterized by a high level of endemism, which further emphasizes the floristicuniqueness
of this area. Here, there are such endemic and subendemic species for Central Kazakhstan as
Lepidium jarmolenkoi VM.Vinogr, Megacarpaea iliensis Golosk. et. Vassilcz. (Brassicaceae),
Artemisia hippolyti A. Butkov (Asteraceae), Spiraeanthus schrenkianus (Fisch. & C.A. Mey.)
Maxim. (Rosaceae), Allium trachyscordum Vved. (Amaryllidaceae), Lappula duplicicarpa Pavlov,
L. glabrata Popov (Boraginaceae), Asparagus angulofractus Iljin (Asparagaceae), and some
others. However, representatives of the Poaceae family, one of the leading taxa of the desert flora
of Kazakhstan in terms of the number of species, are not found among them. This circumstance
substantiates our scientific interest in studying the species composition of this family. It should
be noted that the majority of herbarium collections of the listed species belong to the first half
- middle of the XX century. Modern data on the distribution of most species and the number of
their populations are not available.

To understand the role of the Poaceae family in shaping the floristic composition of adjacent
regions, a comparison was conducted between the grass flora (Poaceae) of Betpakdala and
that of neighboring regions (Moyinkum, the Kazakh Upland, and the Ulytau Mountains)
using quantitative indicators and the Sgrensen similarity coefficient. Floristic similarities
and differences were identified, which are explained by both geographical proximity and the
ecological conditions of the habitats.

Such information is extremely important for the inventory of floristic diversity of Betpakdala,
in particular, the current species composition of the Poaceae family. New information about it
will serve as a basis for the formation of the State Plant Cadastre of the newly created Ulytau region,
which will serve as a basis for the formation of an inventory of the floristic diversity of Betpakdala.

Materials and research methods

When performing research work, such botanical methods were used as: route-reconnaissance;
ecological-systematic; ecological-geographical; phytocenotic [15]. Collection of herbarium
material was carried out according to the classical method of A.K. Skvortsov [16].

Determination of species affiliation of plants was carried out on the basis of floristic
summaries: [17-20]. The nomenclature of taxa was verified according to Cherepanov S.K. and
checked against the POWO database [21-22].
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When compiling the list of species of the family Poaceae of the Betpakdala flora, available
materials were used [14,23]. The structure of the species synopsis is given taking into account
the modern classification adopted in the APG IV system [24,25].

To understand the ecological preferences of Poaceae species in relation to habitat conditions,
the species synopsis distinguishes ecological groups of plants based on soil moisture and soil
texture.

When comparing the species composition of the Poaceae family of the Betpakdala flora with
the representation of this family in the floras of adjacent regions, the Serensen coefficient was
applied [26]:

K=2S /S +S,

where,
a and b are the number of species in the compared areas,
ab is the number of total species.

Results

As a result of the research, a species outline of the family Poaceae Barnhart of the flora of
the Betpakdala Desert was compiled, including 106 species distributed among 44 genera, 17
subtribes, 14 tribes, 7 supertribe and 6 subfamilies.

Glyceria notata Chevall. Perennial. Grows on swampy banks of streams, ditches, lakes, and
rivers in the plains. Mesophyte. Pelitophyte. Blooms V-VIII.

Neotrinia splendens (Trin.) M. Nobis, P.D. Gudkova A. Nowak Perennial [28]. It grows in
deserts, dry steppes, from plains to highlands, along the banks of rivers and lakes, often forming
extensive thickets. Mesophyte. Hemipelitophyte. Blooms V-VII.

Stipa caucasica Schmalh. Perennial. Grows on dry slopes and screes, rubbly and sandy plains.
Xerophyte. Hemipetrophytes. Blooms [V-VI.

S. orientalis Trin. Perennial. Grows on dry rubbly steppes and stony mountain slopes.
Xerophyte. Petrophytes. Blooms IV-VI.

S. hohenackeriana Trin. et Rupr. Perennial. Grows in steppes, on sandy and desert foothills,
and slopes of the lower belt of mountains. Xerophyte. Hemipsammophyte. Blooms IV-VI.

S. arabica Trin. et Rupr. Perennial. Grows in dry steppes, on mountain slopes, and desert
foothills. Mesophyte. Pelitophyte. Blooms V-VI.

S. kirghisorum P.A. Smirn. Perennial. Grows in steppes and foothills on rubbly and stony soil,
reaching the subalpine belt of mountains. Xerophyte. Hemipelitophyte. Blooms VI-VII.

S. macroglossa P.A. Smirn. Perennial. On crushed stone, stony, loess, and sandy-pebble slopes
from the foothills to the middle belt of mountains. Xerophyte. Hemipelitophyte. Blooms V-VIII.

S. richteriana Kar. et Kir. Perennial. It grows on steppes and slopes of low mountains.
Xerophyte. Pelitophyte. Blooms V-VI.

S. capillata L. Perennial. Grows in steppes, deserts and on stony slopes. Xerophyte. Pelitophyte.
Blooms VI-VII.

JLH. 'ymunes amuindarsl Eypasus yammuik ynusepcumeminiyy XABAPIIBICBL. Buo102usifAblK FolablMOap cepusicel N22(151)/ 131
BULLETIN of L.N. Gumilyov Eurasian National University. Bioscience series 2025
BECTHHK Espasuiickozo HayuoHa1bHo20 yHUsepcumema umenu J1.H. ['ymusesa. Cepust 6uosozudeckue HaQyKu



PV. Vesselova, D.I. Maralov, G.M. Kudabayeva, G.T. Sitpayeva, Z.A. Inelova, A.Z. Childibaeva, K.S. Izbastina

S. lessingiana Trin. et Rupr. Perennial. Grows in steppes on stony and fine-grained slopes of
foothills. Xerophyte. Hemipetrophytes. Blooms IV-V.

S. sareptana A.K. Becker. Perennial. Grows in steppes, on sands and in deserts. Xerophyte.
Hemipsammophyte. Blooms V-VI.

S. pulcherrima K. Koch Perennial. Grows in steppes and on dry slopes of mountains and hills.
Xerophyte. Pelitophyte. Blooms V-VI.

Timouria conferta (Poir.) Sennikov Perennial. Grows in the lower belt of mountains, on
plumes and dry valleys, on rubbly and clayey places in dry steppes and deserts. Mesophyte.
Hemipelitophyte. Blooms V-VII.

Piptatherum songaricum (Trin. et Rupr.) Roshev. Perennial. Grows on stony, stony-rubble,
stony-silty slopes, rocky outcrops and screes from the foothills to the subalpine belt of mountains.
Xerophyte. Petrophytes. Blooms V-VII.

Achnatherum sibiricum (L.) Keng ex Tzvelev Perennial. It grows on sands and sandy steppes.
Mesophyte. Psammophyte. Blooms VI-VII.

Phalaris arundinacea L. Perennial. Grows along the banks of rivers, lakes and streams, in
damp meadows. Mesophyte. Hemipelitophyte. Blooms VI-VIII.

Avena sativa L. Perennial. Occurs asaweed in wheat crops and on fallow lands. Mesoxerophyte.
Hemipelitophyte. Blooms VI-VIII.

A. fatua L. Annual. Occurs as a weed in crops of predominantly cereal crops. Mesoxerophyte.
Hemipelitophyte. Blooms VI-VII.

Koeleria pyramidata (Lam.) P. Beauv. Perennial. It grows in steppes, on steppe mountain
slopes and steppe meadows; in mountains it rises up to the alpine belt. Xerophyte. Pelitophyte.
Blooms V-VIIL.

Helictotrichon desertorum (Less.) Pilg. Perennial. Grows in dry steppes and on dry mountain
slopes. Xerophyte. Pelitophyte. Blooms V-VI.

Anthoxanthum nitens (Weber) Y. Schouten et Veldkamp Perennial. Grows in flooded, steppe
meadows, often as a weed on fallow lands. Mesophyte. Pelitophyte. Blooms V-VI.

Agrostis gigantea Roth Perennial. Grows in damp places, along streams, on sazes, meadows,
along river beds from the foothills to the upper belt of mountains. Mesophyte. Pelitophyte.
Blooms VI-VIII.

Calamagrostis macrolepis Litv. Perennial. Grows along banks of aryks, on deposits, sometimes
on saline places on the plain, on grassy fine-grained slopes, along riverbeds in the mountains up
to the upper belt. Halomesophyte. Hemipelitophyte. Blooms VI-VIII.

C. epigejos (L.) Roth Perennial. Grows on sandy and swampy soils of the plains and foothills.
Xerophyte. Hemipsammophyte. Blooms VI-VII.

C. pseudophragmites (Haller f.) Koeler Perennial. Grows on sandy soil, on the banks of rivers,
lakes and ditches, on damp meadows. Mesophyte. Hemipsammophyte. Blooms VI-VII.

Polypogon maritimus Willd. Perennial. Grows on saline meadows, sands, and dry river beds.
Haloxeromesophyte. Hemipsammophyte. Blooms V-VII.

P. monspeliensis (L.) Desf. Annual. Grows on damp, solonetzified places. Halomesophyte.
Pelitophyte. Blooms V-VIII.

Helictochloa hookeri (Scribn.) Romero Zarco Perennial. Occurs in the middle and upper belts
of mountains, on rubbly, rubbly-stony, rubbly-small-gravel slopes. Xerophyte. Hemipetrophytes.
Blooms V-VIIL.
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Lolium arundinaceum (Schreb.) Darbysh. Perennial. It grows on moist solonetz meadows, on
the banks of lakes and rivers, along aryks, in gardens, on clay cliffs, among crops, and on deposits
from plains to the middle belt of mountains. Halomesophyte. Pelitophyte. Blooms V-VII.

Festuca valesiaca Schleich. ex Gaudin Perennial. Occurs in steppes, on dry and solonetz
meadows, stony slopes of hills, foothill slopes, on stony, rubbly and sandy habitats, among rocks,
on screes, on pebbles, moraine hills from plains to the upper belt of mountains. Mesoxerophyte.
Hemipetrophytes. Blooms IV-VIIIL.

E rupicola Heuff. Perennial. It grows in steppes, on steppe, dry and solonetz meadows, on
steppe slopes in the lower belt of mountains. Xerophyte. Pelitophyte. Blooms V-VI.

Puccinellia distans (Jacq.) Parl. Perennial. Grows on moist, slightly saline or waterlogged
meadows, sandy-clay shoals, cartilaginous-pebble habitats along the banks of rivers,
lakes, streams and ditches from plains to the upper belt of mountains; weeds. Mesophyte.
Hemipelitophyte. Blooms IV-IX.

P, diffusa (V.1.Krecz.) V.I. Krecz. ex Drobov Perennial. Grows on saline sands, solonchaks along
the banks of rivers, lakes, streams, springs and along mountain loops. Haloxeromesophyte.
Psammophyte. Blooms IV-VI.

P. dolicholepis (V1. Krecz.) Pavlov Perennial. Grows on solonts, solonchaks, saline sands, in
the lower part of rubbly slopes of hills, along the margins of takyrs, along the banks of rivers and
saline lakes, near springs. Hyperhalomesophyte. Hemipsammophyte. Blooms V-VI.

P poecilantha (K. Koch) Grossh. Perennial. Grows on damp solonetz meadows, wet
solonchaks, sandy and loamy-sandy habitats, waterlogged depressions along the banks of seas,
rivers, salt lakes, streams, and ditches from plain to foothills; weeds. Hyperhalomesophyte.
Hemipelitophyte. Blooms V-VIII.

P. gigantea (Grossh.) Grossh. Perennial. Grows on solonetz meadows, banks of water bodies,
and ditches, occasionally in foothills. Mesophyte, rasiodput. Halomesophyte. Hemipelitophyte.
Blooms VI-VII.

P. hauptiana (V.. Krecz.) Kitag. Perennial. Grows on damp and slightly saline meadows and
marshes, on weedy places. Mesophyte. Pelitophyte. Blooms VI-VII.

P, roshetvitsiana (Schischk.) V.I. Krecz. ex Tzvelev Perennial. Grows on solonetz and solonetz
meadows, in chia thickets. Halomesophyte. Pelitophyte.Blooms VI-VII.

P.macropus V.. Krecz. Perennial. Grows on saline desert sands. Haloxerophyte. Psammophyte.
Blooms V-VI.

P, tenuissima (Litv. ex V.I. Krecz.) Pavlov Perennial. Grows on dry and coastal solonetz steppes,
in steppe hollows and depressions. Halomesophyte. Pelitophyte. Blooms V-VI.

Catabrosella humilis (M. Bieb.) Tzvelev Perennial. Grows in clay steppes and deserts, on
sandy sediments, and less often on stony slopes of foothills and shallow hills. Mesoxerophyte.
Hemipelitophyte. Blooms IV-V.

Poa annua L. Perennial. It grows in weedy places, meadows, near roads and ditches, and rises
to the mountains. Mesophyte. Pelitophyte. Blooms IV-VIII.

P. bulbosa L. Perennial. It grows on steppes, in large-grass and wormwood-ephemeral deserts,
on sands and dry slopes of foothills. Xerophyte. Hemipsammophyte. Blooms IV-VI.

P, pratensis L. Perennial. It grows in meadows and shrubs, near streams, from the plain to the
subalpine belt of mountains. Mesophyte. Pelitophyte. Blooms V-VII.
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P, angustifolia L. Perennial. Grows on dry meadows, steppes, and mountain slopes, up to the
subalpine belt. Xerophyte. Pelitophyte. Blooms V-VII.

P, palustris L. Perennial. Grows in shrub and tree thickets, in meadows, along river and stream
banks, and on mountain slopes in the lower belt. Mesophyte. Pelitophyte. Blooms V-VI.

P versicolor Besser Perennial. Grows on mountain steppes and dry steppe slopes.
Mesoxerophyte. Pelitophyte. Blooms VI-VII.

P. nemoralis L. Perennial. Grows on wet meadows, in river valleys, along the banks of water
bodies and forest edges. Mesophyte. Pelitophyte. Blooms VI-VIII.

P. diaphora Trin. Annual. Grows on dry riverbeds, banks of rivers, lakes and streams on saline
soil. Haloxerophyte. Hemipelitophyte. Blooms V-VI.

Beckmannia eruciformis (L.) Host Perennial. Grows along the banks of rivers and ditches, on
moist solonetz meadows. Halomesophyte. Pelitophyte. Blooms VI-VIIIL.

Alopecurus arundinaceus Poir. Perennial. Grows on flood and solonetz meadows, on the
banks of rivers and streams and in swamps. 'anorurpodut. Hemipelitophyte. Blooms V-VII.

Apera interrupta (L.) P. Beauv. Annual. Grows on sands and as a weed in cultivated fields.
Xeromesophytes. Psammophyte. Blooms [V-V.

Bromus scoparius L. Annual. It grows in swamps and fallow lands, in gardens, near roads,
along river valleys, on dry clay slopes from plains to the lower belt of mountains, and weeds in
rainfed crops. Xeromesophytes. Pelitophyte. Blooms IV-VI.

B. lanceolatus Roth Annual. It grows on meadows, lanes, storages, semifixed and fixed sands,
on gravelly and sandy riverbeds from foothill deserts to the middle belt of mountains, less often
on meadows inriver valleys and along the shores of lakes, and in weeds in crops. Mesoxerophyte.
Hemipsammophyte. Blooms V-VII.

B. inermis Leyss. Perennial. It grows on steppe meadows, meadow slopes, in shrubs, and rises
to the mountains up to the alpine belt. Xeromesophytes. Pelitophyte. Blooms VI-VII.

B. tectorum L. Annual. It grows in southern ephemeral deserts, on sands, often as a weed on
deposits, near roads and dwellings. Xeromesophytes. Psammophyte. Blooms IV-VI.

B. japonicus subsp. japonicus Annual. It grows in meadow steppes, on fallow lands, often
as a weed near roads, in crops and near dwellings; it enters the middle belts of mountains.
Mesophyte. Pelitophyte. Blooms V-VII.

B. danthoniae Trin. Annual. It grows in meadows, in swamps, along gravelly riverbeds, from
foothill deserts to the middle belt of mountains; weeds in crops and gardens. Mesoxerophyte.
Pelitophyte. Blooms V-VII.

B. gracillimus Bunge Annual. Grows in open places on sandy and clay soils in deserts and
foothills, in mountains, on dry slopes, screes, and gravelly riverbeds up to the upper belt of
mountains.Xerophyte. Hemipelitophyte. Blooms IV-VIII.

B. squarrosus L. Perennial. Grows in dry steppes of plains and foothills, clay deserts, as a weed
in crops and near roads. Xerophyte. Pelitophyte. Blooms V-VII.

Henrardia persica (Boiss.) C.E. Hubb. Annual. Grows on dry, rubbly, and clayey, sometimes
sandy slopes of foothills, occasionally as a weed in rainfed crops. Xerophyte. Hemipelitophyte.
Blooms V-VI.

Agropyron fragile (Roth) P. Candargy Perennial. Grows on flat sandy steppes and sands.
Xerophyte. Psammophyte. Blooms VI-VII.
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A. cristatum (L.) Gaertn. Perennial. Grows on dry steppes, mountain and hill slopes up to the
middle belt. Xerophyte. Pelitophyte. Blooms VI-VII.

A. desertorum (Fisch. ex Link) Schult. Perennial. Grows on clay and stony plain steppes.
Xerophyte. Hemipelitophyte. Blooms VI-VII.

Hordeum bogdanii Wilensky Perennial. Grows on saline meadows and steppe estuaries.
Halomesophyte. Pelitophyte. Blooms VI-VII.

H. brevisubulatum (Trin.) Link Perennial. Grows on saline meadows, banks of rivers and
lakes. Halomesophyte. Pelitophyte. Blooms VI-VII.

H. murinum subsp. leporinum (Link) Arcang. Annual. Occurs in river valleys, foothill deserts,
foothills and the lower belt of mountains, weeds in crops, gardens, on boundaries and foothills,
and near dwellings. Mesoxerophyte. Pelitophyte. Blooms IV-VII.

Leymus paboanus (Claus) Pilg. Perennial. Grows on solonets, solonchaks and solonetz
meadows. Halomesophyte. Pelitophyte. Blooms VI-VII.

L. racemosus (Lam.) Tzvel. Perennial. Grows on sands and sandy steppes. Xerophyte.
Psammophyte. Blooms VI -VII.

L. ramosus (K.Richt.) Tzvelev Perennial. Grows on solonetz steppes, on solonetz and solonetz
meadows, fallow lands, sometimes as a weed. Haloxeromesophyte. Pelitophyte. Blooms VI-VII.

L. karelinii (Turcz.) Tzvelev Perennial. Grows in clay desert. Xerophyte. Pelitophyte. Blooms V-VI.

L. akmolinensis (Drobow) Tzvelev Perennial. Grows on solonchaks and solonchak meadows,
banks of lakes, rivers and streams. Haloxeromesophyte. Pelitophyte. Blooms VI-VII.

L. multicaulis (Kar. Kir.) Tzvelev Perennial. Grows on solonchaks and saline meadows.
Halomesophyte. Pelitophyte. Blooms V-VI.

L. angustus (Trin.) Pilg Perennial. Grows on dry steppes, on hills and slopes of the lower belt
of mountains, riverbanks. Mesoxerophyte. Pelitophyte. Blooms VI-VII.

Psathyrostachys juncea (Fisch.) Nevski Perennial. Grows in dry steppes, on solonchaks and
steppe slopes, and on plumes of mountains up to the middle belt. Haloxerophyte. Pelitophyte.
Blooms VI-VII.

Taeniatherum caput-medusae (L.) Nevski Annual. Grows along rocky slopes and plumes of
the southern foothills. Xerophyte. Petrophytes.Blooms IV-V.

Thinopyrum intermedium subsp. Intermedium Perennial. Grows on dry slopes from the
foothills to the middle belt of mountains, forming peculiar wheatgrass steppes. Xerophyte.
Pelitophyte. Blooms V-VII.

Elymus repens (L.) Gould Perennial. It grows in steppes and meadows, on fallow lands and
estuaries, often as a weed and crops. Xeromesophytes. Pelitophyte. Blooms VI-VII.

Eremopyrum triticeum (Gaertn.) Nevski Annual. It grows in steppes and deserts on rubbly,
sandy and solonetz soils. Haloxerophyte. Hemipelitophyte. Blooms IV-V.

E. bonaepartis (Spreng.) Nevski Annual. Grows on plains, sands and clay soils of deserts.
Xerophyte. Hemipelitophyte. Blooms [V-V.

E. orientale (L.) Jaub. et Spach Perennial. Grows in southern steppes and deserts, on dry
slopes of the lower belt of mountains. Xerophyte. Pelitophyte. Blooms IV-V.

E. distans (K.Koch) Nevski Perennial. Grows in southern steppes and deserts, slightly occurs
on dry mountain slopes of the lower belt. Xerophyte. Pelitophyte. Blooms IV-V.
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Secale sylvestre Host Annual. Grows on sands and steppe sandy loam. Xerophyte.
Hemipsammophyte. Blooms V-VI.

Digitaria sanguinalis (L.) Scop. Annual. It grows as a weed on sandy soils, in crops, near
ditches, on lawns. Mesophyte. Hemipsammophyte. Blooms VII-X.

Echinochloa crus-galli (L.) P. Beauv. Annual. Grows as a weed in crops and vegetable gardens.
Mesophyte. Pelitophyte. Blooms VI-VIII.

Cenchrus americanus (L.) Morrone Annual. Grows as a weed in crops, gardens and orchards,
less often along riverbanks and on mountain loops. Mesophyte. Pelitophyte. Blooms VII-IX.

Setaria viridis (L.) P. Beauv. Annual. Grows as a weed in crops, gardens and orchards, less
often along riverbanks. Mesophyte. Pelitophyte. [|B: VII-IX.

Bothriochloa ischaemum (L.) Keng Perennial. Grows on dry slopes of mountains and hills,
less often in flat steppes. Xerophyte. Pelitophyte. Blooms VI-VII.

Stipagrostis karelinii (Trin. et Rupr.) H. Scholz Perennial. It grows on mobile barchan and
bumpy sands. Xerophyte. Psammophyte. Blooms V-VI.

S. pennata (Trin.) De Winter Perennial. Grows on barchan and bumpy sands. Xerophyte.
Psammophyte. Blooms V-VI.

Aristida adscensionis L. Annual. Grows on dry sandy and stony places, not rising high up into
the mountains. Xerophyte. Hemipetrophytes. Blooms V-IX.

Phragmites australis (Cav.) Trin. Steud. Perennial. Grows in the mouths of rivers, forming
huge thickets, along the banks of lakes, streams and ditches, on flood meadows, in depressions
between bumpy sands and as a weed on irrigated lands. Hygrophyte. Hemipelitophyte. Blooms
VII-X.

Schismus arabicus NeesAnnual. It grows on dry sandy or stony places. Xerophyte.
Hemipsammophyte. Blooms IV-VI.

Eragrostis minor Host Annual. It grows on clay and sandy slopes, along the banks of rivers and
ditches, as a weed in crops and vegetable gardens. Mesoxerophyte. Hemipelitophyte. Blooms
VII-VIIL

E. cilianensis (All.) Vignolo ex Janch. Annual. It grows in weedy places, among crops and
in storage on the plain, and enters the foothills and mountains. Mesoxerophyte. Pelitophyte.
Blooms V-IX.

E. collina Trin. Perennial. Grows on saline places and saline sandy steppes. Haloxerophyte.
Hemipsammophyte. Blooms VI-VII.

E. pilosa (L.) Beauv. Annual. Grows on sandy banks of rivers and reservoirs and in weedy
places. Mesoxerophyte. Hemipsammophyte. Blooms VII-VIIL.

Sporobolus alopecuroides (Piller Mitterp.) P.M. Peterson [27] Annual. Grows on damp, sandy,
and saline places. Haloxeromesophyte. Psammophyte. Blooms VI-VIII.

S. borszczowii (Regel) P.M. Peterson Annual. Grows in the valleys of desert rivers, on damp
saline places. Mesophyte. Hemipelitophyte.Blooms VI-VIL.

S. aculeatus (L.) PM. Peterson [29] Annual. Grows on damp, saline soils. Halomesophyte.
Pelitophyte. Blooms VI-VIIL.

S. schoenoides (L.) PM. Peterson Annual. Grows on damp, sandy, and saline soils.
Haloxeromesophyte. Hemipsammophyte. Blooms VI-VIII.
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S. turkestanicus (Eig) PM. Peterson Annual [30]. Grows on saline sands and clays.
Haloxerophyte. Hemipelitophyte. Blooms IV-VI.

Aeluropus littoralis (Gouan) Parl. Perennial. Grows on saline soils and saline sands.
Halomesoxerophyte. Hemipsammophyte. Blooms IV-VII.

A. lagopoides (L.) Thwaites Perennial. On sandy sites, on saline soils, moist saline areas on the
plain and in the foothills. Haloxerophyte. Hemipsammophyte. Blooms V-VIII.

Cynodon dactylon (L.) Pers. Perennial. Grows on sandy places and as a weed near dwellings,
in crops, near ditches. Mesoxerophyte. Hemipsammophyte. Blooms V-VIII.

The leading genera in terms of number of species include the following genera: Stipa L. - 11
species, Puccinellia Parl. -9, Poa L. - 8, Bromus L. - 8, Leymus Hochst. - 7.

During the analysis of the species composition of the Betpakdala region, it was found that,
according to current data, species such as Puccinellia macropus V.1. Krecz. and Leymus karelinii
(Turcz.) Tzvelev, which were previously considered endemics of Kazakhstan, are no longer
classified as such. Species of the Poaceae family, included in the Red Data Book of Kazakhstan
(2014), were not recorded in the flora of Betpakdala.

In the flora of Betpakdala, the family Poaceae is represented by 106 species, among which
30 species are annual plants and 76 are perennials. The analysis of ecological features
showed the following distribution of species: in relation to water regime: 22 mesophytes, 5
xeromesophytes, 2 hyperhalomesophytes, 12 halomesophytes, 6 haloxeromesophytes, 37
xerophytes, 13 mesoxerophytes, 7 haloxerophytes, 1 halomesoxerophyte and 1 hygrophyte
(Figure 1). In relation to substrate: 10 psammophytes, 17 Hemipsammophytes, 48 pelitophytes,
23 hemipelitophytes, 3 petrophytes and 5 hemipetrophytes (Figure 2).

Halomezoxerophyte 1
Haloxerophyte 7
Mesoxerophyte 13
Xerophyte 37

Haloxeromesophyte 6

Halomesophyte _ 12

Hypergalomesophyte 2
Xeromesophyte _ 5

Hygrophyte . 1

0 5 10 15 20 25 30 35 40

Figure 1. Distribution of the species composition of the Poaceae family in the flora of Betpakdala
in relation to soil moisture
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Figure 2. Distribution of the species composition of the Poaceae family in the flora of Betpakdala

in relation to soil texture

The conducted comparative analysis showed the similarity of species composition of Poaceae
family of Betpakdala flora and its representation in the floras of adjacent regions (Kazakh
Upland, Ulytau mountains and sandy desert Moyinkum) (Table 1).

Table 1
Distribution of leading genera of the family Poaceae in the floras of Betpakdala, Moyinkum,
Kazakh Upland and Ulytau
Betpakdala
Leading genera Number of species % of total number of species
Stipa 11 10.3
Puccinellia 9 8.5
Poa 8 7.5
Bromus 8 7.5
Leymus 7 6.6
Total 106 40.5
Kazakh Upland
Leading genera Number of species % of total number of species
Stipa 15 10.7
Poa 13 9.2
Puccinellia 9 6.4
Elymus 8 5.7
Leymus 7 5
Total 140 37.1
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Moyinkum

Leading genera Number of species % of total number of species
Stipa 9 11.2

Poa 7 8.7

Bromus 7 8.7

Puccinellia 4 5

Leymus 4 5

Total 80 38.8

Ulytau

Leading genera Number of species % of total number of species
Stipa 9 13.6

Poa 8 12.1

Leymus 5 7.5

Puccinellia 3 4.5

Bromus 3 4.5

Total 66 42.4

A comparative analysis of the similarity of the species composition of representatives of the
Poaceae family in the floras of adjacent territories yielded the following results, presented in
Table 2.

Table 2
Comparative analysis of the similarity of the species composition of representatives
of the Poaceae family

Comparison between the floras Calculation method Similarity coefficient
Betpakdala and Kazakh Upland K=2x82/246 0.6
Betpakdala and Ulytau K=2x49 /172 0.5
Betpakdala and Moyinkum K=2x67/186 0.7

Thus, the highest floristic similarity was found between the species composition of the flora
of Betpakdala and the Moyinkum Desert (K = 0.7), which is also supported by the proportional
similarity of dominant genera: Stipa (10.3% in Betpakdala and 11.2% in Moyinkum), as well as
comparable values for the genera Poa and Bromus. This is explained by similar arid ecological
conditions, sandy substrates, and vegetation types dominated by grasses and xerophytic herbs.

The relatively small difference in the coefficient (K = 0.6) in the comparison between
Betpakdala and the Kazakh Upland reflects not only the geographical proximity of these
regions but also the mutual penetration and participation of species in the formation of their
vegetation cover. Despite a greater total number of species, dominant genera such as Stipa and
Poa demonstrate comparable proportions.
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The lowest similarity was observed in the comparison between the species diversity of
Betpakdala and Ulytau (K = 0.5), which may be due to the differences in terrain and landscape
structure in the Ulytau region. Here, the representation of the genera Puccinellia and Bromus
is noticeably lower. These results emphasize that not only geographical proximity but also
ecological similarity plays a key role in shaping floristic composition.

Discussion

The Poaceae flora of the Betpakdala Desert demonstrates a high degree of ecological
specialization and taxonomic richness. This work contributes new insights into the structure
and dynamics of grass diversity in arid ecosystems of Central Asia. The identified patterns and
hypotheses provide a foundation for future research focused on floristic change, ecological
resilience, and conservation under the dual pressures of climate change and human impact.

Additional insights into the floristic context of the Betpakdala Desert can be drawn from
earlier works such as A.N. Kupriyanov and the foundational studies of Z.V. Kubanskaya
[5,13]. These works highlighted that the northern boundary of the Betpakdala desert flora
extends approximately along the 47°N parallel, where steppe communities begin to transition
into desert vegetation. They also described a complex mosaic of phytocoenoses, including
Artemisia-grass steppes and halophytic shrublands, which corresponds well with our
observations of habitat heterogeneity and substrate-driven plant distribution. Particularly
relevant is the record of rare grasses such as Aristida heymannii, Piptatherum songaricum, and
Stipa richteriana on southern granite outcrops like Mount Pystan-species that reflect floristic
continuity with our present records.

Our findings, especially regarding the presence of pelitophytic and xerophytic Poaceae species,
align with Kubanskaya's estimation that northern deserts occupy around 90% of Betpakdala’s
territory, where dominant vegetation includes drought-adapted shrubs like Anabasis salsa,
Salsola laricina, and halophytic taxa [5]. The floristic similarity further strengthens the ecological
cohesion of the region's plant assemblages. Furthermore, the detection of ephemeral and
ephemeroid species, such as Catabrosella humilis and Eremopyrum orientale, reported both in
historical surveys and our current study, suggests that seasonal hydrological conditions continue
to play a significant role in shaping the short-term composition of Poaceae communities. The
expansion or contraction of these species may serve as a sensitive indicator of climate variability
in arid environments.

We hypothesize that observed shifts in the species composition and ecological group
balance, such as the dominance of perennial xerophytes and pelitophytes, may also reflect a
gradual aridization trend, possibly amplified by reduced grazing pressure in some areas or
localized microclimatic stabilization (e.g., due to changing land use or hydrology). Conversely,
areas experiencing intensified anthropogenic influence, such as pasture degradation or soil
compaction, might be favoring more resilient yet ecologically narrower taxa, which could result
in a functional simplification of the grass layer over time.

The integration of historical floristic records and contemporary ecological analysis
underscores the scientific novelty of this study: it not only updates species richness estimates
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but also links them to ongoing ecological processes. This dual temporal-spatial perspective
is essential for building a predictive understanding of floristic dynamics in fragile desert
ecosystems like Betpakdala. Thus, as a result of study, critical analysis and generalization of
available data on the species composition of the family Poaceae Barnhart in the flora of the
Betpakdala Desert, 106 species distributed in 44 genera have been identified to date. Perennials
dominate among them, accounting for 71.6% of the species. The genera Stipa L., Puccinellia
Parl., Poa L. are predominant in number of species and together include 28 species or 26%
of the total number of species. In relation to water, 10 groups of species were identified, with
xerophytes - 35% and mesophytes - 20% predominating, and in relation to the substrate, 6
groups were identified with pelitophytes dominating 67%. Comparative analysis of Poaceae
species composition of Betpakdala flora with representation of this family in the floras of
neighboring regions naturally showed the greatest similarity (Serensen's coefficient is equal to
0.7) between Betpakdala and Moinkum deserts.
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BernakKjasia meJiHiH ¢paopacsiHgarsl Poaceae Barnhart TyKbIMaCbIHBIH, TYPJIIK aJyaHAbIFbI
(¥J1bITay 06JIBICHI)

I1.B. BecesioBal, /I.1. MapanoB!, .M. Kyaa6aea?, I'T. CutnaeBal,
3.A. HHestoBa? A.JK. Ynnau6aeBa?, K.C. Us6acTuna®*
1BomaHuka sxcaHe pumourHmpodykyus uHcmumymol, Aamamsi, Kazakcmau
29a-@apabu ambindarsl Kazak yammulk yHugepcumemi, Aamamvl, Kazakcmau
3Acmana 6omanukaavlk 6arbl, Acmana, Kazakcmax
*C. Cetighynnun amouindarsl Kaszak azpomexHukablk 3epmmey yHugsepcumemi, AcmaHa, Kazakcmat

Anpgarna. Makanaga bernakpgana wmesii ¢siopackinblH Poaceae Barnhart TyKbIMAachIHBIH, TYpJIiK
KYpaMbIH 3epTTey HOTHXeJsiepi KesTipisreH. Atan adWTkanga, APG IV xyleciHje KabObL1JaHFaH
3aMaHayd KJacCUPUKAIUSAHBI eCKepe OTBIPbIN, TYPJEP/iH KbICKalla Ma3MyHbl GepijireH. TypJep
VIIiH KOHCHEKTTe TAKCOHOMHUSJIBIK THIiCTiiri (cyodamMuiusra, cynpubere, Talmnara, CyoTpubere xoHe
TYKbIMFa), aBTOPMEH JIaThIH aTaybl, Tipwijik ¢opmacel, cy MeH cyO6CTpaTKa KAaTbICTbl TOI, 6CYAIH
3KOJIOTHUSIJIBIK KaFJaiiaphl, ryaAeHy Mep3iM/epi, oTocuHTe3 Typi koHe KazakcTaH eriHje Tapaybl
kepceTinesni. Koncnexkt 44 tybic, 17 Tpuba actel, 14 Tpuba, 7 Tpuba ycTi *9He 6 TYKbIMJAAC acCThbl
apacbiHjia 6eJiinreH 106 TypAi kaMTuAbl. TypsepaiH caHbl 60MbIHINA KeTeKIli TybICTapAblH KaTapbiHa
»katagpl: Stipa L. - 11 Typi, Puccinellia Parl. - 9, Poa L.-8, Bromus L.-8, Leymus Hochst. - 7. ByzaH 6acka,
Poaceae betnakjasna ¢JyiopacbiHbIH TYPJIiK KYpaMbIH OCbl OTOACBIHBIH, ipreJiec eHipJepAiH (OpTaablK
Kasak ycak IOoKbIChI, YJIbITAy Tay/1apbl MEH MOUBIHKYM KYM/IbI 116J1i) dJiopasiapbiH/a YChIHBIYbBIMEH
caJIbICThIpMaJibl TaJjay HaTHxkKeepi kenTipinesi. CepeHceH koapduineHTiHiH GopMynacbiH KoJJaHy
Heri3iHge Poaceae TyKbIM/JaCbIHbIH KYPaMbIHbIH, €H, YJIKEH YKCAacTbIFbl beTnakaasa xxoHe MoOMBIHKYM
dopanapsl 60bin TabblaaAbL. Oap/blH YKCACTBIK KoadduipeHTi 0,7.

Tyiin ce3aep: bernakgana, Poaceae, KOHCIEKT, TYpJIiK KypaMmbl, Kasipri kjaaccHPpUKAIUACH], KO-
JIOTUAJIBIK epeKIlIeiKTepi

BuaoBoe pazHoo6pa3sue cemeiictBa Poaceae Barnhart ¢psopsl nycteinu Bernakgana
(¥1bITayckas 06J1aCcThb)

I.B. BecesioBal, /I.1. Mapanos!, .M. Kyaa6aea’, I.T. CutnaeBal,
3.A. HHestoBa? A.JK. Ynnau6aena?, K.C. Us6acTuna®*

THHcmumym 6omanuku u goumournmpodykyuu, Aamamol, KazaxcmaH
2Kasaxckuil HQYUUOHA/IbHbLIU yHUBepcumem umeHu anb-®apabu, Aamamsi, Kazaxcmat
SAcmanunckuii 6omanuveckull cad, AcmaHa, Kazaxcmax
*Kazaxckutl azpomexHuveckutl uccaedosamensckutl ynusepcumem umenu C. Celigpyaauna,
AcmaHa, KazaxcmaH

AHHOTanus. B cTaTbe NpUBOAATCSA pe3yJibTaThl U3YyYeHUs BUAOBOTO cocTaBa ceMmelicTBa Poaceae
Barnhart ¢siopsl nyctbinu BeTnakzasa. B yacTHOCTH, /laeTcsl KOHCIEKT BHU/IOB C Y4eTOM COBpEMEHHOM
KJaccubuKauu, NpuHATOH B cucteMe APG IV. /111 BUJI0B B KOHCIIEKTE YKa3bIBA€TCS TAKCOHOMHUYECKas
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PV. Vesselova, D.I. Maralov, G.M. Kudabayeva, G.T. Sitpayeva, Z.A. Inelova, A.Z. Childibaeva, K.S. Izbastina

NPUHAAJIEXKHOCTh (K MOJ[ceMeNCTBY, HaATpUbe, Tpube, NoATpUGe U pojy), JJATUHCKOE Ha3BaHUE C
aBTOpOM, *KU3HeHHas ¢opMa, TpylIa No OTHOIIEHHIO K BOJe U Cy6CTpaTy, IKOJOTHIECKHe YCI0BUS
NpOU3paCTaHUsl, CPOKU I[BeTeHHUs, TUNl GOTOCUHTE3a U pacnpocTpaHeHUe B npejesax KazaxcraHa.
KoHcnekT BkJtoyaeT 106 BUIOB, pacnpeesieHHbIX MexXay 44 pojgamu, 17 noarpubamu, 14 Tpubamy,
7 HagTpubamu U 6 noaceMeiicTBamMu. K yuciy BeAyuiyx 1Mo KOJiM4eCTBY BUJ0B OTHOCATCS CJeAyoIue
poabl: Stipa L. - 11 Buz0B, Puccinellia Parl. - 9, Poa L. - 8, Bromus L. - 8, Leymus Hochst. - 7. Kpome Toro,
IPUBOJASTCS pe3y/bTaTbl CPAaBHUTEJBHOr0 aHa/u3a BUA0BOro coctaBa Poaceae ¢uiopbl bernakgasbl
C IpPe/ICTaBJIEHHOCTbhIO 3TOTO ceMelcTBa BO piopax cMexXHbIX pernoHoB (LleHTpanbHoro Kasaxckoro
MeJikoconoyHuka (LIKM), rop Yabitay 1 necyanoit nyctblHM MoibIHKYMBI). Ha 0CHOBaHHUU IPpUMEHEHU S
dopmynbl koadpounuenta CepeHceHa MOKa3aHO, YTO HauObOJIblIEe CXOJACTBO COCTaBa CeMeMNCTBa
Poaceae BuzmoB umeroT ¢psiopel Betnakaanel u MoiibiHKyMoB. KoadpduuueHT ux cxoactsa paseH 0,7.
KiioueBsle cioBa: betnak/jana, Poaceae, KOHCIEKT, BUJJOBOM COCTaB, COBpeMeHHas1 KJaccudUKaLus,
3KoJIorhYecKasi 0C06eHHOCTb
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