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ECOLOGICAL AND GEOGRAPHICAL FEATURES
OF ASTRAGALUS AMMODENDRON (FABACEAE)
IN KAZAKHSTAN

The study examines the ecological and geographical characteristics of Astragalus ammodendron, a
typical species of desert ecosystems in Central Asia. The species is distributed in Kazakhstan, Uzbekistan,
Turkmenistan, and China, preferring sandy and clay deserts, where it forms stable phytocenoses. The
aim of the study is to analyze the ecological and geographical plasticity of A. ammodendron, its adap-
tive mechanisms, and its role in ecosystem stabilization. The research employs route reconnaissance,
ecological-systematic, and ecological-geographical methods. A comparative analysis of contemporary
and historical herbarium data from collections in Kazakhstan, Russia, and Uzbekistan was conducted,
along with cartographic modeling of the species’ range using QGIS 3.34. The obtained data confirm the
species’ drought resistance, its ability to stabilize sandy substrates, and its formation of specific com-
munities with Haloxylon aphyllum, Calligonum leucocladum, and Artemisia terrae-albae. In some areas,
population fragmentation has been observed due to anthropogenic factors, including livestock grazing
and changes in the hydrological regime. This study contributes to understanding the ecological and geo-
graphical patterns of desert plants and their phytocenotic role. The practical significance of the results
lies in their potential application for monitoring, conservation, and restoration of ecosystems undergoing
degradation due to climate change and anthropogenic impact.

Keywords: Astragalus, Fabaceae, ecology, geography, herbarium.
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Astragalus ammodendron (fabaceae) Typinin, KasakcraHaasbi
3KOAOTUSIABIKTeorpacdhusIAbIK, epekiLeAikTepi

bya 3epTTey A. ammodendron TypiHiH 3KOAOIUSIAbIK-TeorpachmsIAbIK, epeKLLIeAiKTepiH KapacTbipa-
Abl. A. ammodendron KasakcTaH, ©36ekcTaH, TypikMeHCTaH xoHe KbITalAbiH LWOAAI aiMaKTapbiHAA
TapaAFaH, Heri3iHeH KYMAbI >)KOHe Ca3Abl LUOAAEPAT MEKEHAEMAI, OHAQ TYpaKTbl (DUTOLLEHO3AAP TY3e-
Al. 3epTTeyAiH MaKkcaTbl — TYPAIH SKOAOTUSIAbIK, MKEMAIAITIH, OENIMAEAY MEXAHM3MAEPIH >KOHE LA
SKOXKYMeAepiH TypakTaHAbIPYAaFbl POAIH 3epTTey. 3epTTeyAe MapLIpyTTbIK-PeKOrHOCUMPOBKAAbIK,
SKOAOTMSAABIK-XKYMEAIK YKOHE 9KOAOrO-reorpadmsAbiK, sAICTEP KOAAAHBIAABL. Ka3zakcTaH, Peceit >xoHe
©O36eKkcTaH repbapuin KOPAapPbIHbIH Ka3ipri >koHe Tapuxm MaAIMeTTepi caAbICTbIpbiAAbl, QGIS 3.34 ke-
MeriMeH apeaAAblH KapTorpaUsIAbIK, TaAAQYbl XKYPrisiaai. HaTuxxeaep A. ammodendron-HbiH KypFak-
LIbIABIKKA TO3IMAIAITIH, KYMAbI CybCTpaTTapAbl TypakTaHABIPY KabireTiH sxaHe Haloxylon aphyllum,
Calligonum leucocladum, Artemisia terrae-albae cuUsSKTbl ©CIMAIKTEPMEH TypakTbl KAybIMAACTbIKTAP
Ty3eTiHiH kepceTeai. Keibip aiMakTapaa aHTponoreHAik acepaepre 6anAaHbICTbI MOMYASLUMIAAPABIH
hparmeHTaUMACHI 6ANKAAAABI, OFAH MaA Xato >KOHE MMAPOAOTUSIAbIK, PEXKUMHIH ©3repyi bIKNaA eTeAi.
3epTTey WeA 6CIMAIKTEPIHIH TapaAy 3aHABIAbIKTApPbIH XX8HEe OAAPAbIH (PUTOLLEHO3AaFbl POAIH TepeH;-
peK TYCiHyre yAec Kocaabl. [1pakTUKaAbIK, MaHbI3bl — KAMUMATTbIH ©3repyi MeH aHTPOMoreHAIK akTop-
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AQPAbIH 9CEpiHEH AerpasaumsFa YlblpaFraH 3KOXKYMEAEPAI MOHUTOPUHITEY, KOPFAy >K8HE KaArbiHa
KEATIpY LwapaAapbiH a3ipAeyre Heri3 6OAybIHAQ.
Ty#in ce3aep: Astragalus, Fabaceae, skoaorus, reorpacums, repbapmii.
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JKoAaoro-reorpadpuueckme 0Co6€HHOCTH
Astragalus Ammodendron (Fabaceae) B Kasaxcrane

B uccAepoBaHMM  paccMaTpuMBAlOTCS  9KOAOroO-reorpapuueckme  XxapakTepucTuku A,
ammodendron — TUNMYHOIO BMAA MYCTbIHHbIX 3KOCMCTEM LleHTpaAbHOM A3mn. Bua pacnpocTtpaHeH B
KasaxcraHe, Y306ekucrane, TypkmenuctaHe n Kutae, npeanoynTas necyaHble M rAMHUCTbIE MYCTbIHK,
rae opMm1pyeT yCTonumBble oMToLIeHO3bI. LieAb nccaepoBaHMS — MPpOaHaAM3MpPOBaTb 3KOAOrO-reorpa-
dmyeckyto naacTMUHOCTb A. ammodendron, ero apanTaUMOHHbIE MEXaHM3Mbl M POAb B CTabMAM3aLMmM
aKocucTeM. B paboTe npuMeHeHbl MaplLpPyTHOE PEKOrHOCLMPOBOYHOE, SKOAOrO-CUCTEMATUYECKOE U
3KOAOro-reorpagmyeckoe Metoabl. [poBeAeH CPaBHUTEAbHbIN aHAAM3 COBPEMEHHbIX 1 MCTOPUYECKMX
rep6apHbIX AQHHbIX M3 KOAAeKUmii KasaxcTaHa, Poccumn 1 Y36ekmcTaHa, a Takxke KapTorpaduyeckoe
MOAEAMPOBaHME apeara BMaa C mcrnoAb3osaHem QGIS 3.34. [oAyYeHHble AaHHbIE MOATBEPXKAAIOT
3aCyX0yCTOMUMBOCTb BMAQ, €r0 CMOCOBHOCTb CTabMAM3MPOBATb NecyaHble cy6cTpaThl 1 (hopMMpoBaTh
cneumdmueckme coobwectsa ¢ Haloxylon aphyllum, Calligonum leucocladum v Artemisia terrae-albae.
B psiae paitoHOB OTMeueHa (pparMeHTaums NONyASLMiA M3-3a aHTPOMOreHHbIX (DaKTOPOB, BKAIOYAst Bbl-
nac ckoTa M M3MEHEHMs TMAPOAOTMYECKOrO peXkmma. AaHHOe UCCAeAOBaHME CroCOOCTBYET MOHUMa-
HUIO 3KOAOTO-reorpamueckmx 3aKOHOMEPHOCTEN MYCTbIHHbIX PACTEHMI M KX (DUTOLEHOTUYECKOM
poAun. NpakTnueckas 3Ha4YMMOCTb PE3YAbTATOB 3aKAKOYAETCH B MX MOTEHLMAABHOM MPUMEHEHMN AAS
MOHMTOPMHIa, COXPaHEHMS M BOCCTAHOBAEHMS SKOCUCTEM, NMOABEPraloLLMXCS AErPaAaLMM B PE3yAbTa-

Te KAMMaTUYeCKMX M3MEHEHUI U aHTPOMOreHHOr0 BO3AENCTBUSI.
KatoueBble caroBa: Astragalus, Fabaceae, akoaorus, reorpacus, repbapmit.

Introduction

The genus Astragalus L. is one of the most poly-
morphic taxa within the Fabaceae family, character-
ized by extensive species diversity and high ecologi-
cal plasticity [1; 2]. The Fabaceae family includes
woody, shrub, liana, and herbaceous life forms,
demonstrating considerable morphological variabil-
ity. A distinctive feature of many Fabaceae mem-
bers is the formation of root nodules, resulting from
the interaction between proliferating parenchymal
tissue and nitrogen-fixing bacteria. Currently, the
family comprises about 700 genera, with Astraga-
lus being the largest, represented by approximately
2,200 species worldwide [1; 2; 4].

The study of Astragalus began with its first for-
mal description by Carl Linnaeus, who classified
its representatives into three morphological groups
based on shoot architecture: (1) species with leafy,
erect stems; (2) species with leafy, branched stems;
and (3) species with bare, leafless stems [5].
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In Central Asia, unique representatives of As-
tragalus occur, many of which form dense cushion-
like dwarf shrubs adapted to arid environments.
These species demonstrate a variety of anatomical
and morphological adaptations, such as dense pu-
bescence on leaves, calyxes, and petals, which re-
duces water loss and protects against overheating.
The cushion growth form also minimizes excessive
evaporation and helps withstand strong insolation,
allowing these plants to dominate the vegetation
structure of arid landscapes [6; 7].

Several Astragalus species are narrow-range
endemics and are listed in the Red Data Book. At
the same time, mesophilic species occur in more
humid habitats, typically as perennial herbaceous
plants with well-developed stems, larger leaves, and
reduced pubescence [1; 8]. The polymorphism of
the genus is expressed in the coexistence of various
morphological forms—ranging from herbaceous
types to dwarf shrubs—within limited geographical
areas. Unlike some other representatives of Faba-
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ceae, Astragalus does not include tree-like or liana
forms and does not develop specialized underground
storage organs [7; 8].

Most representatives of the genus are light-lov-
ing and are widely distributed in steppes, deserts,
tundras, and well-lit forest edges. Despite their dom-
inance in arid regions, Astragalus species generally
do not exhibit extreme xeromorphic specialization
typical of some other Fabaceae taxa [9]. Annual
species complete their active life cycle during wet
seasons, whereas perennial species may shed leaves
during drought. Only a small number exhibit suc-
culent traits characteristic of gypsum-loving plants,
and no hydrophilic forms are known within the ge-
nus [9; 10].

The arid ecosystems of Kazakhstan provide
a unique setting for studying plant adaptations, as
these environments promote the development of
specific mechanisms of survival under limited wa-
ter availability and high temperatures [11]. One of
the key species in these ecosystems is Astragalus
ammodendron, a dwarf shrub with high ecological
plasticity that thrives under desert and semi-desert
conditions [12].

Despite its wide distribution in Kazakhstan, the
ecological and geographical characteristics of 4.
ammodendron remain insufficiently studied [13].
Comprehensive data on its spatial distribution,
the influence of climatic factors, and adaptation
mechanisms are currently lacking. Considering ac-
celerating climate change and increasing anthropo-
genic pressure (overgrazing, habitat degradation),
the study of this species has become particularly
relevant [14; 15].

The relevance of this research lies in the need to
conduct a systematic analysis of the ecological and
geographical factors determining the distribution
of A. ammodendron in Kazakhstan, its ecological
preferences, and adaptive strategies. Such an analy-
sis will help assess the resilience of the species to
changing environmental conditions and contribute
to the development of scientifically grounded con-
servation strategies [1; 2; 5; 16; 17].

The object of the study is the A. ammodendron
populations in Kazakhstan, while the subject en-
compasses their ecological and geographical char-
acteristics, including distribution patterns, habitat
conditions, adaptive mechanisms, and ecological
plasticity; the aim of the research is to determine the

ecological and geographical features of 4. ammo-
dendron and to identify its distribution patterns and
adaptation strategies across natural zones, for which
the study sets the following tasks: reviewing exist-
ing literature on the ecology and geography of the
species, delineating its distribution in Kazakhstan
using field records and cartographic data, assess-
ing key ecological and physiological traits such as
soil preferences, water and light requirements, and
temperature tolerance, and evaluating its ecological
role in desert and semi-desert ecosystems; the work-
ing hypothesis assumes that the distribution of 4.
ammodendron is shaped by ecological and climatic
factors, with its adaptive mechanisms enhancing re-
silience to arid conditions and influencing popula-
tion differentiation; the scientific significance lies
in improving understanding of distribution patterns
and adaptive potential of this ecologically important
species, whereas the practical significance is reflect-
ed in the study’s ability to support predictions of
climate-driven range shifts and to provide guidance
for ecosystem restoration and sustainable rangeland
management.

Materials and methods

The object of the study is 4. ammodendron (Fa-
baceae), growing within the territory of Kazakhstan
(Figure 1).

In the course of the research, classical botanical
methods were used, including route reconnaissance,
ecological-systematic, and ecological-geographical
approaches. Herbarium materials from the collec-
tion funds of the Institute of Botany and Phytoin-
troduction (AA, Almaty, Kazakhstan), Lomonosov
Moscow State University (MW, Moscow, Russia),
Komarov Botanical Institute (LE, St. Petersburg,
Russia), and the Institute of Botany of the Academy
of Sciences of the Republic of Uzbekistan (TASH,
Tashkent, Uzbekistan) were studied.

For the identification of collected material,
fundamental references such as Flora of Kazakh-
stan, The Plant Ildentifier of Central Asia and Ka-
zakhstan, and others were used. Latin and Russian
names follow the nomenclature of the International
Plant Names Index (IPNI, URL: https://www.ipni.
org/) and Plants of the World Online (POWO, URL.:
https://powo.science.kew.org/). The map was cre-
ated using the QGIS 3.34 software.

113



Ecological and geographical features of astragalus Ammodendron (fabaceae) in Kazakhstan

Figure 1 — 4. ammodendron in nature

Results and discussion

The genus Astragalus is one of the largest and
most polymorphic among the representatives of the
Fabaceae family. The diversity of life forms within
this family, including herbaceous plants, shrubs, and
trees, is explained by their wide geographical distri-
bution and adaptation to various ecological condi-
tions. This genus demonstrates a high degree of eco-
logical plasticity, which is expressed in the presence
of both mesophilic and xerophilic species, as well as
rare representatives included in the Red Data Book
[21; 22].

Particular attention should be given to the mor-
phological and anatomical characteristics of le-
gumes, among which specific features of flower and
fruit structure stand out [23]. The butterfly-shaped
corolla, the presence of a staminal tube, and special-
ized pollination mechanisms make Fabaceae one
of the most successful plant groups in co-evolution
with insect pollinators. In some cases, self-pollina-
tion and cleistogamy mechanisms have been noted,
contributing to successful reproduction even under
limited pollinator access [24-26].

The study of the Astragalus genus dates back
to ancient times when representatives of this genus
were first described by early botanists. Over time,
the systematics and classification of Astragalus
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have undergone changes, and today, about 2,200
species are known. Herbarium collections and lit-
erature sources indicate their wide distribution, from
the arid zones of Central Asia to the temperate lati-
tudes of Europe and Siberia [1-5; 27; 28].

Studies on the Anatomy and Ecology of Astrag-
alus

Anatomical studies of the Astragalus genus re-
veal adaptive features aimed at reducing moisture
evaporation, protecting against high temperatures,
and efficiently utilizing limited water resources
[29]. Xerophytic species are particularly note-
worthy, exhibiting dense leaf pubescence, modi-
fied leaf blades, and cushion-like structures that
enhance survival in arid conditions. At the same
time, some Astragalus species retain mesophilic
characteristics, growing in regions with moderate
humidity [30].

Geobotanical studies indicate that representa-
tives of the Astragalus genus form plant communi-
ties in various ecosystems, including steppes, des-
erts, foothills, and mountain zones. A significant
ecological feature of these species is their high
photophilous nature, explaining their preference for
open spaces, canyon slopes, and semi-desert areas
[1-5; 21-25; 31].

During field research conducted in 2024, we
recorded five populations of the studied species,
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A. ammodendron, within Kazakhstan. Addition-
ally, screening of literature sources and examina-
tion of available herbarium specimens from major
collections—including the Institute of Botany and
Phytointroduction (AA, Almaty, Kazakhstan), Lo-
monosov Moscow State University (MW, Moscow,

Russia), the Komarov Botanical Institute (LE, Saint
Petersburg, Russia), and the Institute of Botany of
the Academy of Sciences of the Republic of Uzbeki-
stan (TASH, Tashkent, Uzbekistan)—enabled us to
create a preliminary distribution map of the species
within Kazakhstan (Figure 2).

Figure 2 — Distribution map of 4. ammodendron in Kazakhstan

The herbarium specimens (AA, LE, MW,
TASH) of A. ammodendron (Figure 3) include re-
cords from various regions.

In the Pre-Caspian Flora Region, specimens
were collected from Koilebay (hilly sands, T. Asta-
pova, 31 May 1930, MW0844660), Western Ka-
zakhstan (Urdinsky District, 30 km northwest of
Ushtagan, Gilkomova, 24 May 1952, LE; Glike-
mova, 30 May 1952, LE), and Guryev Region
(Novobogashinsky District, 1 km east of Koilak, Sh-
vyryaeva, 11 September 1957, MW0411700; Novo-
bogatinsky District, 1 km east of Koshalak, clay hill,
Shvyryaeva, 11 September 1957, MWO0411703).
Another specimen was recorded in Atyrau Region
in a saline clay desert between Dossor and Kulsary
(N47°24"19" E53°43'38"", V. G. Onipchenko, 6 May
2011, MW0844659).

In the Aktobe Flora Region, specimens were
collected from Tabak-Bulak (V. Pelts, E. Ispolatov,

12 March 1914, LE) and the Temir District of Ak-
tobe Province (Martuk, in basin depressions, S. A.
Nikitin, 11 June 1925, LE).

In the Mugodzhar Flora Region, a specimen was
recorded 10 km northeast of Karabau in Ural, Gu-
ryev, and Aktobe Regions (I. N. Safronova, M. P.
Andreev, N. M. Kalibernova, A. P. Mishenkova, 24
May 1975, LE).

In the Emba Flora Region, collections include
multiple records from the Bolshie Barsuki Sands
near the Cheklkar railway station (N. V. Androsov,
25 May 1908, LE), the Kum-Kuduk Sands in the
Temir District (D. N. Borodin, B. P. Uvarov, V. M.
Shits, 30 May 1908, LE), and the Kuan-Kuduk Sands
in the same district (D. N. Borodin, B. P. Uvarov, V.
M. Shits, 30 May 1908, LE). Additional specimens
were collected on the Aral Peninsula, Kos-Aral, on
the sandy northeastern shore of the bay (M. Kuily-
us, scattered, I. Raykova, M. G. Popov, 3 July 1921,
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LE), and from the Emba River, Kum-Tugai basins
in Ural Province (S. A. Nikitin, N. Bazevskaya, 21
June 1927, LE).

Herbarium specimens from the Turgay Flora
Region were collected in the following locations: on
the outskirts of the Air-Kyzyl Sands in the Turgay
Region (V. Savich, S. Kucherovskaya, 04 May 1909,
LE) and 22 km downstream along the Turgay River
from the village of Amangeldy and the town of Tur-
gay, at the foot of hilly sands (Yu. D. Soskov, P. A.
Lubenets, 17 July 1971, AA).

In the Northern Ustyurt Flora Region, speci-
mens were collected in various locations, including
the Kara-Kum Sands in the Ural Region (V. Duby-
ansky, 01 June 1904, LE), sands near the banks of
the Emba River (V. Dubyansky, 08 June 1904, LE),
the Aya-Daparbi Sands between the Emba River
and Ustyurt in the Aday District (Bash-Ragbil, R.
Rozhevits, M. Ilyin, M. Avramchik, 08 June 1926,
LE), the eastern part of Ustyurt, south of Asmantay-
Matay Lake (R. Yu. Rozhevits, A. O. Heinrichson,
08 October 1926, LE), and in the Turaumbet Tract,
Mangystau District, Guryev Region (Vashchenok,
16 May 1956, LE).

Additional specimens from the Guryev Region
in Kazakhstan were recorded at the northern out-
skirts of the Kara-Kum Sands, 20-25 km south of
Kulsary village (I. I. Rusanovich, A. E. Matsenko,
S. M. Udintseva, 06 May 1983, MHAO01486006), as
well as 70-75 km south of Kulsary, in dense turf-

covered sands (/. I. Rusanovich, A. E. Matsenko, S.
M. Udintseva, 06 May 1983, MHA0148607).

Collected from various locations within the
Mangyshlak floristic region, these specimens include
those collected by A. Bekker in 1869 in Mangysh-
lak (MW0844664); K. Inuryushchenko on April 16,
1912, in the Trans-Caspian region (Dzhebel Balla-
Ishem) on clay soils (LE); V. Drobov on April 24,
1916, in the Dzhebel region of the Trans-Caspian
region (TASH00204258); M. D. Spiridonov on June
5, 1926, between the Cham spring and Ayrakty tract
on loose gypsum-bearing clays (AA); F. N. Rusanov
on June 7, 1926, on the northeastern slope of a cliff
3 versts east of the Udyak colony (AA); and A. D.
Gozhev and N. N. Gratz-Guseva on June 7, 1937,
on the coast of the Kulandy Peninsula in an area of
hilly sands (LE).

Additionally, the figure includes specimens col-
lected by U. K. Kisyakov on May 4, 1951, in the
Dzhelgimai tract on sandy loam soils (AA); G.
Cherkasova on July 21, 1973, in the Northern Ak-
tau Ridge, near the village of Tigen, at the base
of chalk slopes on sandy soil with chalk gravel
(MW0844661); G. M. Kudabaeva on June 3, 1986,
in the vicinity of Aksu village on sandy soils (AA); as
well as specimens recorded in the Munaily District
of Aktau on April 21, 2009(coordinates N43°27°41”
E51°19°22”, iNaturalist Observation) and in the
Mangystau region on May 20, 2009(coordinates
N43°27°56” E51°18°36”, iNaturalist Observation).

Figure 3 — Herbarium specimens stored at the Komarov Botanical Institute (LE, St. Petersburg, Russia)
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Aral Sea region: “Turgay Province, Irgiz Coun-
ty, B. Baranki. V. Dubyansky. 27 IV 1904” (LE);
“Turgay Province, Irgiz County, near the Aral Sea.
V. Dubyansky. 04 V 1904” (LE); “Turgay Province,
Irgiz County, S. part of B. Baranki. V. Dubyansky.
08 V 1904” (LE); “Turgay Province, Irgiz County,
Kashkar-Ata. V. Dubyansky. 12 V 1904” (LE);
“Turgay Province, Irgiz County. V. Dubyansky.
12 V 1904” (LE); “Turgay Province, Bolshie Bar-
suki Sands, Chelykar Station. N. V. Androsov 21 V
1907” (LE); “Bolshie Barsuki Sands near Chelykar
railway station. Androsov N. V. 25V 1908” (AA);
“Kazakh SSR. Bolshie Barsuki Sands. Near Che-
lykar railway station. N. V. Androsov 25 V 1908”
(LE); “Kazakh SSR. Bolshie Barsuki Sands. Near
Chelykar railway station. N. V. Androsov. 25 V
1908 (LE); “Kazakh SSR. Bolshie Barsuki Sands.
Near Chelykar railway station. N. V. Androsov 25
V 1908 (MW0844665-1)"; “Kazakh SSR. Bolshie
Barsuki Sands. Near Chelykar railway station. N. V.
Androsov 25 V 1908 (MW0844665-2)”; “Kazakh
SSR. Bolshie Barsuki Sands. Near Chelykar railway
station. N. V. Androsov 25 V 1908 (MW0844666-
1)”; “Kazakh SSR. Bolshie Barsuki Sands. Near
Chelykar railway station. N. V. Androsov 25 V
1908 (MW0844666-2)”; “Turgay Province, Irgiz
County, Eastern part of Mal. Barsuki. Sand dunes.
N. A. Desyatova. 04 V 1914” (LE); “Turgay Prov-
ince, Irgiz County, Isen-Chagyl Sands. Mobile sand
dunes. N. A. Desyatova 15 V 1914” (AA); “Turgay
Province, Irgiz County, Isen-Chagyl Sands. Mobile
sand dunes. N. A. Desyatova. 15 V 1914” (LE);
“Tashkent Railway, between Sapak and Chumysh
Stations. V. Titov. 19 V 1914” (LE); “Turgay Prov-
ince, Irgiz County, between Barbi Kum Sands and
Nary Kyzyl. Sand dunes. Sary Bas depression. N.
A. Desyatova. 14 VI 1914” (LE); “Between Aral
Sea Station and Aralsk city. Slightly hilly sands.
Malo. I. Raykova, M. G. Popov. 28 V 1921” (LE);
“Between Aral Sea Station and Aralsk city. Slightly
hilly sands. Malo. I. Raykova, M. G. Popov. 28 V
19217 (LE); “Between Aral Sea Station and Aralsk
city. Slightly hilly sands. Malo. 1. Rachkova, M.
G. Popov. 29 V 19217 (TASH00204286); “Aktobe
Province, Chelkar County, Muyn-Kumy Sands,
top of a sand dune. M. D. Spiridonov. 11 VI 1927”
(AA); “Aktobe Province, Chelkar County, Western
spurs of the northwestern end of the sands. O. E.
Knorring, N. P. Belov. 11 VI 1927” (LE); “Aktobe
Province, Chelkar County, 7 versts to the east of
Ak-lin. O. E. Knorring, N. P. Belov. 16 VI 1927”
(LE); “Aktobe Province, Chelkar County, Karato-
kay District, 22 km southeast from the shores of
the Tshe-Zae Bay, re-blown sands of Karatyuben.

A. A. Sergeev. 04 VII 1927” (LE); “Aktobe Prov-
ince, Chelkar County, Kashkar-Ata Sands. Low-
lands between dunes. G. I. Rilenko. 28 VII 1927~
(LE); “Aktobe Province, Chelkar County, west
of Kurgan-Tuz. Plain terrace of a lake basin, san-
dy steppe. T. A. Spiridonov. 07 VIII 1927” (LE);
“Near Aral Sea Station. Protected island on the Aral
Sea. S. G. Gorshkova. 29 V 1930” (LE); “Near Aral
Sea Station. Protected island on the Aral Sea. S.
G. Gorshkova. 30 V 1930” (LE); “Malye Barsuki.
Koilebay. Sand dunes. T. Astapova. 31 V 1930
(MW0844669)”; “Bolshie Barsuki. A. D. Gozheyv,
N. N. Gratz-Guseva, A. V. Mizerov. 02 VI 1930~
(LE); “Malye Barsuki, small almost bare basin,
N47°24'43" E60°50'30". E. Serova, N. Pavlov. 23
V 1931 (MW0844668)”; “Malye Barsuki, large ba-
sin. N47°24'43" E60°50'30". E. Serova, N. Pavlov.
29 V 1931 (MW0844662)”; “On a sand dune near
the shore of Tamerlane. N47°25'58" E60°48'15".
E. Serova, N. Pavlov. 07 VI 1931 (MW0844663)”;
“Western Kazakhstan, Urdinsky District, 30 km
northwest of Ushtagan. Gilkomova. 24 V 1952”
(LE); “Western Kazakhstan, Urdinsky District, 30
km northwest of Ushtagan. Gilkomova. 30 V 1952”
(LE); “Northern Aral Sea region, Aktobe Region,
southeast of Chelkar, near Lake Jamankultuz. O. U.
Lushpa. 07 V 19577 (AA); “Northern Aral Sea re-
gion. Kyzylorda Region, Aral Karakum Sands. O.
U. Lushpa. 27 V 1957” (AA); “Kazakh SSR. Aktobe
Region, Chelkar District. Isen-Chagyl Sands. Tas-
Kura. Semi-fixed sand dunes. Nukhimovsky. 07 VI
1963 (MWO0844667)”; “Northern Aral Sea region,
Malye Barsuki Sands. B. A. Bykov. 11 V 1967”
(AA); “Malye Barsuki Sands, Northern Aral Sea
region. B. A. Bykov. 14 VII 1967 (AA); “Aral Dis-
trict, N46°24°16” E59°35°25” 13 V 2010. (https://
www.inaturalist.org/observations/98167829)”
Kyzylorda floristic region: “Kazakhstan. Priaral
Karakums. Sandy overgrown hills near Ashchesay.
A. Yarmolenko, M. Mikulin. 23 VI 1930” (LE).
Betpak-Dala floristic region: “Island in the north-
ern part of B. Chiganak, formed by station, settle-
ment, and several unnamed bays. Scattered. 1. Rach-
kova, M. G. Popov. 03 VI 1921” (TASH00204287).
Moyynkum floristic region: “Syr-Darya region.
(Tian-Shan) Moyunkum. A. Golbek. 20 V 1910~
(LE); “Syr-Darya region. (Tian-Shan) Moyunkum.
A. Golbek. 20 V 1910” (LE); “Suzak district, N
44°31°15” E 68°38°23” 11 V 2010 (https://www.
inaturalist.org/observations/98168930)”.
Balkhash-Alakol floristic region: “Sands of the
Lepsy River valley. K. N. Paraskiv. 14.06.1956”
(AA); “Zhambyl district, N 44°19°52” E 75°33°07”,
11 V 2021, A. Bazdyrev. (iNaturalist); “Zhambyl
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district. N 44°25°46” E 75°29°52” B. B. Osmonali.
03 V 2024 (iNaturalist).

Southern Ustyurt floristic region: “Ustyurt, Ku-
gusem tract. A. P. Gamayunova. 06 V 1965” (AA);
“Southern Ustyurt. 50 km south of Sarykamysh
Lake, in saxaul groves. V. V. Fisyun. 04 V 1978”
(AA); “Southern Ustyurt. Near the Tokhlenkum sta-
tion, on overgrown sands, among fruiting juzguns.
V. V. Fisyun. 13 V 1978” (AA); “Ustyurt. Vicinity
of Aisu settlement. On sands. G. M. Kudabaeva. 03
VI 1986” (AA).

Kyzylkum floristic region: “Turkestan. Near
Aral. Bulyuk-Kulk. L. Berg. 04 V 1900” (LE);
“Turkestan. Near Aral. Bulyuk-Kulk. L. Berg. 04 V
1900 (LE); “Turkestan. Near Aral. Tugun. L. Berg.
08 V 1900” (LE); “Kyzyl-Kums. Soft deposits of
the slopes of Altyn-Tau. F. N. Rusanov. 07 X 1928”
(AA); “Turkestan. Near Aral. Barsa-Kelmes. L.
Berg. 25 VI 1900” (LE); “Turkestan. Near the Aral
Sea. L. Berg. 07 V 1902” (LE); “Amu-Darya dis-
trict, Kuduk-Vansbay. N. I. Smirnov. 19 IV 1914”
(LE); “Amu-Darya district, Kuduk-Vansbay. N. I.
Smirnov. 19 IV 1914” (LE); “Amu-Darya district
of the Syr-Darya region. Kyzyl-Kums between
Sultan-Uiz-Beg and Talyk-Bay tract. I. Krashenin-
nikov. 01 IV 1915” (LE); “Amu-Darya district of
the Syr-Darya region. Mount Kube-Tau, steppe
dominated by Artemisia. I. Krasheninnikov. 18 IV
1915” (LE); “Bank of the Syr-Darya River; near
Kanl-Oryn. On sandy hills near Karaul-Tyube, N
44°54'18" E 65°3122" M. 1. Nazarov. 12 V 1930
(MWO0844658); “Aral Sea, Perovsky Bay, Sary-
Basat tract, coastal sands. Astapova. 05 VI 1930.
(MW0844657)”.

The genus Astragalus, being one of the most
polymorphic genera in the Fabaceae family, is rep-
resented by various life forms, ranging from her-
baceous plants to shrubs. The study confirmed the
widespread distribution of A. ammodendron Bunge
in the arid and semi-arid zones of Kazakhstan, indi-
cating the high ecological plasticity of the species
[1-5;21-28; 32-34].

Based on herbarium data and literature sources,
A. ammodendron is found in various regions of Ka-
zakhstan, including the Precaspian, Aktobe, Mu-
godzhar, Embinsky, Turgay, and Ustyurt floristic
regions. This indicates its ability to adapt to differ-
ent conditions of arid ecosystems. In particular, the
densest populations of this species have been re-
corded in the sands of Bolshie Barsuki, Karakum,
and Malye Barsuki, as well as in the saline and clay
deserts of the Atyrau region [1-5; 22; 25; 28; 35-37].

The ecological adaptation of 4. ammoden-
dron is expressed in its xerophytic traits— a deep

118

root system, a well-developed leaf surface cov-
ered with trichomes to reduce evaporation, and
the ability to fix nitrogen symbiotically. These
characteristics provide the plant with competitive
advantages in sandy and semi-sandy soils [1-3;
25-28; 38; 39].

Additionally, herbarium specimens collected in
the 20th century and in recent decades were ana-
lyzed, allowing an assessment of the distribution
dynamics of A. ammodendron under anthropogenic
impact and climate change. The data show that the
species’ range remains relatively stable; however,
local populations may undergo fragmentation due to
landscape changes and habitat degradation [1-5; 25;
28; 40-41].

A comparative analysis of herbarium data in-
dicates the predominance of A. ammodendron in
sandy and clay deserts, where competition from
other species is low. Under these conditions, the
plant forms stable phytocenoses, where it can act as
a dominant or subordinate component within desert
communities.

An interesting observation is the presence of A.
ammodendron populations in Southern Ustyurt and
Kyzylkum, which suggests its ability to survive in
extremely arid climates. This may be attributed to
its high degree of adaptation to sandy soils and its
deep-rooting system, which allows access to mois-
ture from deep soil horizons.

Thus, based on herbarium data and the analy-
sis of phytocenotic conditions, it can be concluded
that A. ammodendron is a resilient component of
Kazakhstan’s desert ecosystems. However, due
to increasing anthropogenic pressure and climate
change, further research is needed to monitor popu-
lation status and develop conservation measures.

The results of the analysis of herbarium data and
literature sources indicate that A. ammodendron has
a broad distribution range covering various regions
of Kazakhstan, including the Precaspian, Aktobe,
Mugodzhar, Embinsky, Turgay, North and South
Ustyurt, Kyzylkum, Betpak-Dala, Moyynkum, and
Balkhash-Alakol floristic regions.

The species’ primary habitats are confined to
arid, sandy, and semi-desert territories, highlighting
its adaptation to extreme conditions. In particular, 4.
ammodendron prefers hummocky sands, stabilized
dunes, and sandy plains with varying levels of sa-
linity. In some locations, its populations have been
recorded in clay and saline deserts, further demon-
strating its high plasticity to different soil types.

The phytocenotic role of A. ammodendron var-
ies depending on the region. In some areas, it acts
as a dominant species in plant communities, form-
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ing characteristic phytocenoses, while in other loca-
tions, it occurs in a scattered distribution. In Western
Kazakhstan and the Mangyshlak region, it is more
frequently found as isolated individuals on sandy
and clay soils. In the Aral Sea region and Kyzyl-
kum, it is more commonly found on shifting sands,
indicating its role in substrate stabilization and ero-
sion prevention.

A comparative analysis of historical herbarium
data shows that 4. ammodendron populations in
some areas are subject to anthropogenic impact.
For example, in Northern Priaralye, its populations
may be declining due to intensive economic activ-
ity, grazing pressure, and changes in the hydrologi-
cal regime. At the same time, in remote and hard-

to-access areas such as Ustyurt and Moyynkum, its
population remains stable.

Thus, this species represents a key component
of plant communities in the desert and semi-desert
zones of Central Asia, demonstrating high adapt-
ability to extreme conditions and a broad range of
ecological strategies.

Phytocenoses involving 4. ammodendron de-
velop under arid conditions on sandy and sandy
loam soils in Central Asia and Kazakhstan, most
commonly within desert and semi-desert ecosys-
tems. This species often plays the role of a subdomi-
nant or associated component in plant communities,
forming stable groupings with other xerophytic and
psammophytic species (Figure 4).

Kyzylorda Region, Kazaly District,
Priaralye Floristic Region

Almaty Region, Balkhash District,
Balkhash-Alakol Floristic Region

Figure 4 — Phytocenoses with the participation of 4. ammodendron

A. ammodendron is most frequently found in
association with Haloxylon aphyllum, a key woody
component of desert communities, forming patchy
woodlands with an open herbaceous layer. In
sandy desert conditions, its constant companions
include Calligonum leucocladum and Atraphaxis
replicata, which form a shrub layer, as well as Kra-
scheninnikovia ceratoides and Artemisia terrae-al-
bae, which contribute to the stabilization of sandy
substrates. Bassia prostrata is often present in the
herbaceous cover, creating a mosaic phytocenotic
structure.

In addition to these species, the phytoceno-
ses involving 4. ammodendron exhibit significant
diversity of herbaceous and shrubby plants from
various families. Among the shrubs and subshrubs,
Calligonum aphyllum and Ephedra intermedia are
present, demonstrating resilience to arid conditions.

Among grasses and sedges, Carex physodes,
Poa bulbosa, Eremopyrum orientale, and Eremopy-
rum distans play a dominant role due to their high
adaptation to sandy and saline soils.

Ephemeral and ephemeroid species exhibit dif-
ferent ecological strategies. For example, the spring
ephemeroids Eremurus inderiensis and Eremurus
anisopterus are essential components of the early
spring vegetation aspect. Other typical elements of
the ephemeral layer include Descurainia sophia,
Scorzonera sericeolanata, Heliotropium dasycar-
pum, Delphinium camptocarpum, Alyssum deserto-
rum, and Erysimum siliculosum, which contribute to
a temporary increase in phytocenotic productivity
during favorable seasons.

The herbaceous cover also frequently includes
representatives of the Fabaceae family, such as
Astragalus flexus and Astragalus physocarpus,
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which, along with Ceratocarpus arenarius, are
capable of nitrogen fixation, enriching the soil.
Xerophilous and psammophilous species are of-
ten part of the plant communities, including Ero-
dium oxyrhinchum, Nonea caspica, Neotrinia
splendens, Salsola tragus, and Lappula squar-
rosa, which play a crucial role in forming stable
sandy ecosystems.

Thus, A. ammodendron is a significant compo-
nent of phytocenoses in sandy and semi-desert ar-
eas, forming complex interactions with xerophytic
and psammophytic species. Its ability to fix nitrogen
and stabilize the soil substrate contributes to main-
taining biodiversity and ecosystem resilience under
the extreme conditions of arid landscapes.

Conclusion

A. ammodendron has a vast range, encompass-
ing sandy and semi-desert ecosystems of Kazakh-
stan, indicating its high ecological and geographical
plasticity. The species prefers stabilized and shifting
sands, as well as saline clay soils, playing a crucial
role in landscape stabilization and erosion preven-

tion. In some regions (e.g., the Aral Sea region,
Kyzylkum), it serves as a key component of plant
communities, whereas in others (e.g., Mangyshlak,
Northern Ustyurt), it occurs in a more scattered dis-
tribution.

Anthropogenic factors such as livestock grazing
and changes in the hydrological regime may nega-
tively impact A. ammodendron populations, particu-
larly in Northern Priaralye. To ensure the conserva-
tion of this species, it is recommended to monitor
its distribution, especially in areas with intensive
economic activities, and to develop conservation
measures.

Funding

This scientific research work was carried
out with the financial support of the grant project
“AP26100259” funded by the Scientific Committee
of the Ministry of Science and Higher Education of
the Republic of Kazakhstan. The authors express
their gratitude to this institution and to the Faculty
of Biology and Biotechnology of Al-Farabi Kazakh
National University.

References

1. Belous V. N. Vidy roda Astragalus L. i ih rol v rastitelnom pokrove Predkavkazya [Species of the genus Astragalus L.
and their role in the vegetation cover of Ciscaucasia: Abstract for the scientific degree of Candidate of Biological Sciences]. Stav-

ropol. — 2005. [in Russian]

2. Vasileva L. I. Rod 18. Astragal — Astragalus L. [Genus 18. Astragalus — Astragalus L.]. Flora Evropeiskoi chasti SSSR.

-1987. -Vol. 6. -P. 67. [in Russian]

3. Goncharov, N. F. (). Rod 809. Astragal — Astragalus L. [Genus 809. Astragalus — Astragalus L.]. Flora SSSR: Izd-vo AN

SSSR, -1946. -Vol.12, -P. 873. [in Russian]

4. Kamelin R. V. Astragalus L. — Astragal [Astragalus L. — Astragal]. Arealy: Nauka. -1986. -Vol.3, 182p. [in Russian]
5. Kamelin R. V. Astragalus L. — Astragal [Astragalus L. — Astragalus]. Opredelitel rastenii Srednei Azii, Tashkent: Izd-vo

«Fan» UzSSR. -1981. -Vol.6, -P. 70-211. [in Russian]

6. Knyazev M. S., Kulikov P. V., Philippov, E. G. (2006). Sektciya Helmia roda Astragalus (Fabaceae) vo flore Urala [Sec-
tion Helmia of the genus Astragalus (Fabaceae) in the flora of the Urals]. Botanicheskii Zhurnal. -2006. -Vol.91. -No.2. -P. 278-290.

[in Russian]

7. Kulikov P. V. Konspekt flory Chelyabinskoi oblasti (sosudistye rasteniya) [Abstract of the flora of the Chelyabinsk region

(vascular plants)]. Ekaterinburg: Geotour. -2005. [in Russian]

8. Kulikov P. V. Opredelitel sosudistyh rastenii Chelyabinskoi oblasti [Key to vascular plants of the Chelyabinsk region].

Ekaterinburg: UrO RAN. -2010. [in Russian]

9. Kulikov P. V. Novyi vid Astragalus (Fabaceae) s plato Usturt (Kazakhstan) [New species of the genus Astragalus (Faba-
ceae) from the Ustyurt plateau (Kazakhstan)]. Botanicheskii Zhurnal. -2014. -V0l.99. -No.9. -P. 1056-1066. [in Russian]

10. Perezhogin Y. V., Borodulina O. V., Tarasov M. S. Reviziya rodov Astragalus L. Oxytropis DC. flory Kostanayskoi
oblasti [Revision of the genera Astragalus L. and Oxytropis DC. flora of Kostanay region]. Vestnik Kostanayskogo gosudarstven-

nogo pedagogicheskogo instituta. -2021. [in Russian]

11. Flora Kazakhstana [Flora of Kazakhstan]. Almaty: Nauka. -1956. -Vol.1, 353 p. [in Russian]
12. Alami S., Lamin H., Bouhnik O., El Faik S., Filali-Maltouf A., Abdelmoumen H. Astragalus algarbiensis is nodulated by
the genistearum symbiovar of Bradyrhizobium spp. in Morocco. Systematic and Applied Microbiology. —2019. -Vol. 42.-No. 6. -P.

440-447. https://doi.org/10.1016/j.syapm.2019.03.004

13. Alaniya M. D., Kavtaradze N. Sh., Skhirtladze A. V., Aneli, J. N. Cyclotanoside, a new cycloartane glycoside from flow-
ers of Astragalus tanae. Chemistry of Natural Compounds. -2017. -Vol.53. -P.682—686. https://doi.org/10.1007/s10600-017-2186-1

120



Z. Nurakyn et al.

14. Aslanipour B., Gulcemal D., Nalbantsoy A., Yusufoglu H., Bedir E. Secondary metabolites from Astragalus karjaginii
Boriss and the evaluation of their effects on cytokine release and hemolysis. Fitoterapia. -2017. -Vol.122. -P. 26-33. https://doi.
org/10.1016/j.fitote.2017.08.011

15. Azani N., Bruneau A., Wojciechowski M. F., Zarre,S. Miocene climate change as a driving force for multiple origins of
annual species in Astragalus (Fabaceae, Papilionoideae). Molecular Phylogenetics and Evolution. -2019. -Vol.137. -P. 210-221.
https://doi.org/10.1016/j.ympev.2019.05.008

16. Bagheri A., Abbasi S., Mahmoodi M., Roofigar A. A., Blattner F. R. Genetic structure and conservation status of As-
tragalus subrecognitus (Fabaceae): A very rare and narrow endemic species. Plant Ecology and Evolution. -2020. -Vol.153. -No.1.-
P.101-107. https://doi.org/10.5091/plecevo.2020.1632

17. Bagheri A., Ghahremaninejad F., Maassoumi A. A., Rahiminejad M. R., Blattner F. R. Nine new species of the species-
rich genus Astragalus (Leguminosae). Novon. -2017. -Vol.25. -P.266-281. https://doi.org/10.3417/2016010

18. Bagheri A., Rahiminejad M. R., Maassoumi, A. A. A new species of the genus Astragalus (Leguminosae-Papilionoideae)
from Iran. Phytotaxa. -2014. -Vol.178. -P.38-42. https://doi.org/10.11646/phytotaxa.178.1.4

19. Bagheri A., Mahmoodi M., Maassoumi A. A. The distribution patterns of Astragalus sect. Hypoglottidei DC. (Fabaceae)
in Iran. Nova Biologica Reperta. -2019. -Vol.6. -P.320-325. https://doi.org/10.29252/nbr.6.3.320

20. Bidarlord M., Ghahremaninejad, F., Maassoumi, A. A. A new species of the genus Astragalus (Leguminosae) from north-
west Iran. Phytotaxa. -2016. -Vol.252. -P.280-284. https://doi.org/10.11646/phytotaxa.178.1.4

21. Choi L. S., Kim J. H., Choi B. H. Complete plastid genome of Astragalus mongholicus var. nakaianus (Fabaceae). Mito-
chondrial DNA Part A. -2016. -Vol.27. -P.2838-2839. https://doi.org/10.3109/19401736.2015.1053118

22. Cook D., Gardner D. R., Martinez A., Robles C. A., Pfister J. A. Screening for swainsonine among South American As-
tragalus species. Toxicon. -2017. -Vol.139, 54-57. https://doi.org/10.1016/j.toxicon.2017.09.014

23. Cook D., Gardner D. R, Pfister J. A., Lee S. T., Welch K. D., Welsh, S. L. A screen for swainsonine in select North Ameri-
can Astragalus species. Chemistry & Biodiversity. -2017. -Vol.14. e1600364. https://doi.org/10.1002/cbdv.201600364

24. Imanaliyeva M. T., Tynybekov B. M., Parmanbekova M. K., Imanova E. M., Kyrbasova E. A., Kabylbek K., Kurmanbay
U. K. Anatomical studies of vegetative organs in two Gentiana species (Gentianaceae). Eurasian Journal of Ecology. -2024. -Vol.80.
-No.3. https://doi.org/10.26577/eje.2024.v80.13-09

25. Ydyrys A., Mukhitdinov N., Ivashchenko A., Ashirova Z., Massimzhan M., Imanova E., Parmanbekova M., Toktar M.,
Yeszhanov B., llesbek M., Askerbay G., Kaparbay R. Methodological guide for geobotanical research on rare, endemic, and medici-
nal plants: a case study of the Ranunculaceae family. ES Food & Agroforestry. -2024. -Vol.18. https://doi.org/10.30919/esfaf1340

26. Costal. M., LimaF. O. V., Fernandes L. C. B., Norrara B., Neta F. 1., Alves D., Cavalcanti J., Lucena E. E. S., Cavalcante
J.S.,Rego A. C. M., Filho I. A., Queiroz D. B., Freire M. A. M., Guzen F. P. Astragaloside IV supplementation promotes a neuropro-
tective effect in experimental models of neurological disorders: A systematic review. Current Neuropharmacology. — 2018. https://
doi.org/10.2174/1570159X16666180911123341

27. IPNI. The International Plant Name Index. -2025. http://www.ipni.org/

28. LiuY., Chen Y., Fu, X. The complete chloroplast genome sequence of medicinal plant: Astragalus laxmannii (Fabaceae).
Mitochondrial DNA B Resources. -2020. -Vol.5. -P.3661-3662. https://doi.org/10.1080/23802359.2020.1829122

29. Lei W., Ni D., Wang Y., Shao J., Wang X., Yang D. Intraspecific and heteroplasmic variations, gene losses and inver-
sions in the chloroplast genome of Astragalus membranaceus. Scientific Reports. -2016. -Vol.6. -P.21669. https://doi.org/10.1038/
srep21669

30. LiX. Qu,L. Dong Y., Han L., Liu E., Fang S. A review of recent research progress on the Astragalus genus. Molecules.
-2014. -Vol.19. -P.18850-18880. https://doi.org/10.3390/molecules191118850

31. Tynybekov B., et al. Adaptation features of Gentiana tianschanica Rupr. populations to environmental factors in Kazakh-
stan. ES Energy & Environment. -2024. -Vol.26. -P.1361.

32. Massatti R., Belus M. T., Dowlatshahi S., Allan G.J. Genetic analyses of Astragalus sect. Humillimi (Fabaceae) resolve
taxonomy and enable effective conservation. American Journal of Botany. -2018. -Vol.105. -P.1703-1711. https://doi.org/10.1002/
ajb2.1157

33. POWO. Plants of the World Online. -2025. http:/powo.science.kew.org/taxon

34. Su C., Duan L., Liu P., Liu J., Chang Z., Wen, J. Chloroplast phylogenomics and character evolution of eastern Asian
Astragalus (Leguminosae): Tackling the phylogenetic structure of the largest genus of flowering plants in Asia. Molecular Phyloge-
netics and Evolution. -2025. -Vol.156. -P.107025. https://doi.org/10.1016/j.ympev.2020.107025

35. Thiers B. M. Index Herbariorum: A global directory of public herbaria and associated staff. New York Botanical Garden’s
Virtual Herbarium. -2025. http://sweetgum.nybg.org/science/ih

36. Tunckol B., Ayta Z., Aksoy N., Fisne, A. Astragalus bartinense (Fabaceae), a new species from Turkey. Acta Botanica
Croatica. -2020. -Vol.79. -P.131-136. https://doi.org/10.37427/botcro-2020-023

37. Ydyrys A., Zhamanbayeva G., Zhaparkulova N., Aralbaeva A., Askerbay G., Kenzheyeva Z., Tussupbekova, G., Syraiyl
S., Kaparbay R., Murzakhmetova M. The systematic assessment of the membrane-stabilizing and antioxidant activities of several
Kazakhstani plants in the Asteraceae family. Plants. -2023. -Vol.13. -No0.96. https://doi.org/10.3390/plants13010096

38. Wang B., Chen H., Ma H., Zhang H., Lei W., Wu W. Complete plastid genome of Astragalus membranaceus (Fisch.)
Bunge var. membranaceus. Mitochondrial DNA B Resources. -2016. -Vol.1. -P.517-519. https://doi.org/10.1080/23802359.2016.
1197057

121



Ecological and geographical features of astragalus Ammodendron (fabaceae) in Kazakhstan

39. Ydyrys A., Mukhitdinov N., Ametov A., Tynybekov B. The states of coenpopulations of endemic, relict, and rare spe-
cies of plant Limonium michelsonii and their protection. World Applied Sciences Journal. -2023. -Vol.26. -P.934-940. https://doi.
org/10.5829/idosi.wasj.2013.26.07.13525

40. Willig M. R., Presley S. J. Latitudinal gradients of biodiversity: Theory and empirical patterns. In A. Dellasala & M.
I. Goldstein (Eds.), Encyclopedia of the Anthropocene. -2018. -Vol. 3. -P. 13-19. Elsevier. https://doi.org/10.1016/B978-0-12-
809665-9.09809-8

41. Zhang D., Jiang B. Species identification in complex groups of medicinal plants based on DNA barcoding: A case study
on Astragalus spp. (Fabaceae) from southwest China. Conservation Genetics Resources. -2020. -Vol.12. -P.469-478. https://doi.
org/10.1007/s12686-020-01138-9

References

1. Alami, S., Lamin, H., Bouhnik, O., El Faik, S., Filali-Maltouf, A., Abdelmoumen, H., et al. (2019). Astragalus algarbiensis
is nodulated by the genistearum symbiovar of Bradyrhizobium spp. in Morocco. Systematic and Applied Microbiology, vol. 42, no.6,
pp. 440—447. https://doi.org/10.1016/j.syapm.2019.03.004

2. Alaniya, M. D., Kavtaradze, N. Sh., Skhirtladze, A. V., & Aneli, J. N. (2017). Cyclotanoside, a new cycloartane glycoside
from flowers of Astragalus tanae. Chemistry of Natural Compounds, vol. 53, pp. 682—686. https://doi.org/10.1007/s10600-017-
2186-1

3. Aslanipour, B., Gulcemal, D., Nalbantsoy, A., Yusufoglu, H., & Bedir, E. (2017). Secondary metabolites from Astragalus
karjaginii Boriss and the evaluation of their effects on cytokine release and hemolysis. Fitoterapia, vol. 122, pp. 26-33. https://doi.
org/10.1016/j.fitote.2017.08.011

4.  Azani, N, Bruneau, A., Wojciechowski, M. F., & Zarre, S. (2019). Miocene climate change as a driving force for multiple
origins of annual species in Astragalus. Molecular Phylogenetics and Evolution, vol. 137, pp. 210-221. https://doi.org/10.1016/].
ympev.2019.05.008

5. Bagheri, A., Abbasi, S., Mahmoodi, M., Roofigar, A. A., & Blattner, F. R. (2020). Genetic structure and conservation status
of Astragalus subrecognitus. Plant Ecology and Evolution, vol. 153, no.1, pp. 101-107. https://doi.org/10.5091/plecevo.2020.1632

6. Bagheri, A., Ghahremaninejad, F., Maassoumi, A. A., Rahiminejad, M. R., & Blattner, F. R. (2017). Nine new species of
Astragalus. Novon, vol. 25, pp. 266-281. https://doi.org/10.3417/2016010

7.  Bagheri, A., Rahiminejad, M. R., & Maassoumi, A. A. (2014). A new species of Astragalus. Phytotaxa, vol. 178, pp.38—
42. https://doi.org/10.11646/phytotaxa.178.1.4

8. Bagheri, A., Mahmoodi, M., & Maassoumi, A. A. (2019). The distribution patterns of Astragalus sect. Hypoglottidei DC.
Nova Biologica Reperta, vol. 6, 0.3, 3 pp. 20-325. https://doi.org/10.29252/nbr.6.3.320

9. Belous, V. N. (2005). Vidy roda Astragalus L. ... Stavropol. [in Russian]

10. Bidarlord, M., Ghahremaninejad, F., & Maassoumi, A. A. (2016). A new species of Astragalus. Phytotaxa, vol. 252, pp.
280-284. https://doi.org/10.11646/phytotaxa.178.1.4

11. Choi, L. S., Kim, J. H., & Choi, B. H. (2016). Complete plastid genome of Astragalus mongholicus var. nakaianus. Mito-
chondrial DNA A, vol. 27, pp. 2838-2839. https://doi.org/10.3109/19401736.2015.1053118

12. Cook, D., Gardner, D. R., Martinez, A., Robles, C. A., & Pfister, J. A. (2017a). Screening for swainsonine among South
American Astragalus species. Toxicon, vol.139, pp.54-57. https://doi.org/10.1016/j.toxicon.2017.09.014

13. Cook, D., Gardner, D. R., Pfister, J. A., Lee, S. T., Welch, K. D., & Welsh, S. L. (2017). A screen for swainsonine... North
American Astragalus. Chemistry & Biodiversity, vol. 14, e1600364. https://doi.org/10.1002/cbdv.201600364

14. Costa, I. M., Lima, F. O. V., Fernandes, L. C. B., et al. (2018). Astragaloside IV supplementation... Current Neurophar-
macology. https://doi.org/10.2174/1570159X16666180911123341

15. Flora Kazakhstana (1956). Nauka, vol. 1, 353 p.

16. Goncharov, N. F. (1946). Rod 809. Astragalus L. Flora SSSR, vol. 12, 873 p. [in Russian]

17. Imanaliyeva, M. T., Tynybekov, B. M., ... (2024). Anatomical studies of vegetative organs in two Gentiana species. Eur-
asian Journal of Ecology, vol. 80, no.3. https://doi.org/10.26577/eje.2024.v80.13-09

18. IPNI (2025). The International Plant Name Index. http://www.ipni.org/

19. Kamelin, R. V. (1981). Astragalus L. Opredelitel rastenii Srednei Azii, vol. 6, 7 pp. 0-211.

20. Kamelin, R. V. (1986). Astragalus L. — Astragal. Arealy, vol. 3, 182p.

21. Knyazev, M. S., Kulikov, P. V., & Philippov, E. G. (2006). Section Helmia of Astragalus. Botanicheskii Zhurnal, vol. 91,
no. 2, pp. 278-290.

22. Kulikov, P. V. (2005). Konspekt flory Chelyabinskoi oblasti. Ekaterinburg: Geotour.

23. Kaulikov, P. V. (2010). Opredelitel sosudistyh rastenii Chelyabinskoi oblasti. Ekaterinburg: UrO RAN.

24. Kulikov, P. V. (2014). New Astragalus species from Ustyurt. Botanicheskii Zhurnal, vol. 99, no.9, pp. 1056—1066.

25. Lei, W.,Ni, D., Wang, Y., Shao, J., Wang, X., Yang, D, et al. (2016). Chloroplast genome variation in 4. membranaceus.
Scientific Reports, vol. 6, pp. 21669. https://doi.org/10.1038/srep21669

26. Li, X., Qu, L., Dong, Y., Han, L., Liu, E., Fang, S., et al. (2014). A review of Astragalus research. Molecules, vol. 19, pp.
18850—18880. https://doi.org/10.3390/molecules191118850

27. Liu, Y., Chen, Y., & Fu, X. (2020). Chloroplast genome of Astragalus laxmannii. Mitochondrial DNA B, vol. 5, pp.
3661-3662. https://doi.org/10.1080/23802359.2020.1829122

122



Z. Nurakyn et al.

28. Massatti, R., Belus, M. T., Dowlatshahi, S., & Allan, G. J. (2018). Genetic analyses of Astragalus sect. Humillimi. Ameri-
can Journal of Botany, vol.105, pp. 1703—1711. https://doi.org/10.1002/ajb2.1157

29. Perezhogin, Y. V., Borodulina, O. V., & Tarasov, M. S. (2021). Revision of Astragalus and Oxytropis. Vestnik Kostanay-
skogo...

30. POWO (2025). Plants of the World Online. http://powo.science.kew.org/taxon

31. Su, C., Duan, L., Liu, P., Liu, J., Chang, Z., & Wen, J. (2025). Chloroplast phylogenomics of eastern Asian Astragalus.
Molecular Phylogenetics and Evolution, vol. 156, pp.107025. https://doi.org/10.1016/j.ympev.2020.107025

32. Thiers, B. M. (2025). Index Herbariorum. http://sweetgum.nybg.org/science/ih

33. Tunckol, B., Ayta, Z., Aksoy, N., & Fisne, A. (2020). Astragalus bartinense from Turkey. Acta Botanica Croatica, vol.
79, pp. 131-136. https://doi.org/10.37427/botcro-2020-023

34. Tynybekov, B., et al. (2024). Adaptation of Gentiana tianschanica. ES Energy & Environment, 26, 1361.

35. Vasileva, L. 1. (1987). Rod 18. Astragalus L. Flora Evropeiskoi chasti SSSR, vol. 6, 67p.

36. Wang, B., Chen, H., Ma, H., Zhang, H., Lei, W., Wu, W., et al. (2016). Plastid genome of 4. membranaceus. Mitochon-
drial DNA B, vol. 1, pp. 517-519. https://doi.org/10.1080/23802359.2016.1197057

37. Willig, M. R., & Presley, S. J. (2018). Latitudinal gradients of biodiversity. Encyclopedia of the Anthropocene, vol. 3, pp.
13-19. https://doi.org/10.1016/B978-0-12-809665-9.09809-8

38. Ydyrys, A., Zhamanbayeva, G., Zhaparkulova, N., et al. (2023). Antioxidant activities of Asteraceae plants. Plants, vol.
13, pp. 96. https://doi.org/10.3390/plants13010096

39. Ydyrys, A., Mukhitdinov, N., Ametov, A., & Tynybekov, B. (2023). Coenopopulations of Limonium michelsonii. World
Applied Sciences Journal, 26, pp. 934-940. https://doi.org/10.5829/idosi.wasj.2013.26.07.13525

40. Ydyrys, N., Mukhitdinov, A., Ivashchenko, Z., Ashirova, M., Massimzhan, E., Imanova, M. M., Parmanbekova, M., Tok-
tar, B., Yeszhanov, M., llesbek, G., Askerbay, R., Kaparbay. (2024). Methodological guide for geobotanical research. ES Food &
Agroforestry. vol.18, pp.1340. https://doi.org/10.30919/esfaf1340

41. Zhang, D., & Jiang, B. (2020). Species identification in Astragalus spp. Conservation Genetics Resources, vol. 12, pp.
469-478. https://doi.org/10.1007/s12686-020-01138-9

Aemopnap mypanvt monimem:

Hypakwin 3unam bexbonamkpizvl — 60MaHuKa JdcoHe azpoikonocusi Kageopacvliviy dokmoparmol, On-Dapabu amvinoazvl
Kaszax ynmmuix ynusepcumemi, (Acmana, Kazaxcman, e-mail: nurakyn.zinnat@bk.ru)

Tvinvibexos Bexzam Maxynoaitynvl (dcayanmol agmop) — OOMAHUKA JCOHE aepOdKON02UsL KAhedpacvlHbly npogheccopwl, 0.2.K.,
On-Dapadbu amwvinoaewvl Kazax ¥Yammuolx Ynueepcumemi (Aamamer, Kazaxcman, e-mail:bekzat. Tynybekov@kaznu.edu.kz)

Onibex blovipvic — Buomeduyuna 2ulivlmMu-3epmmey opmansleblHbly Oupekmopul, npogeccop, On-@Papabu amvinoazvl Kazax
yammolg yHueepcumemi (Aaimamot, Kazaxcman, e-mail: ydyrys.alibek@gmail.com)

Hypmaesa Maxnan Annvicoaiikpizvl — Ouonoaus noni myeanimi, « Mamanoanovipwinean nuyei Nel26» KM, Oye3z06 aydarvl
(Anmamul, Kazaxcman, e-mail: makpal _asil@mail.ru)

Mamwimosa Hypeynv Cabasbexosna — PhD, aza oxwimywnl, 6uomexnonocus rkageopacwl, On-@Papabu amwvinoaewl Kazak
Yammuix ynusepcumemi (Animamot, Kazaxcman, e-mail: mamytovanur@gmail.com)

Typaposa Epkesican Mypsabexkuvizor — Ocimoikmep onemi Kaoacmpul 3epmxanacvinvly aza aabopanmsl, Bomanuxa dcone
Gpumounmpooyryus uncmumymsl (Aimamol, Kazaxcman, e-mail: turarova-erkejan@mail.ru)

Umananuesa Monoip Tamoviboexkwizvl — buomeouyuna evliviMu-3epmmey OpmaibleblHblY ebliblMu Kbizmemxepi, On-Dapabu
amvinoaevl Kazax ¥ammuix ynusepcumemi (Aamamel, Kazaxcman, e-mail: moldirimanalieval 9@gmail.com)

Information about the authors:

Nurakyn Zinat Bekbolatkyzy — PhD student at the Department of Botany and Agroecology, Faculty of Biology and Biotechnol-
ogy, Al-Farabi Kazakh National University (Astana, Kazakhstan). e-mail: nurakyn.zinnat@bk.ru

Tynybekov Bekzat Maqulbayuly (corresponding author) — Professor, PhD, Department of Biodiversity and Bioresources, Fac-
ulty of Biology and Biotechnology, Al-Farabi Kazakh National University (Almaty, Kazakhstan). e-mail: bekzat. Tynybekov@kaznu.
edu.kz

Ydyrys Alibek — Director of the Research Center for Biomedicine, Al-Farabi Kazakh National University, Professor (Almaty,
Kazakhstan). e-mail: ydyrys.alibek@gmail.com

Nurtayeva Makpal — Biology teacher, Auezov district, “Specialized Lyceum Nel126” Communal State Institution (Almaty, Ka-
zakhstan). e-mail: makpal _asil@mail.ru

Mamytova Nurgul Sabazbekovna — PhD, Senior Lecturer, Department of Biotechnology, Al-Farabi Kazakh National University
(Almaty, Kazakhstan). e-mail: mamytovanur@gmail.com

Turarova Yerkezhan Murzabekkyzy — Senior Lab Assistant of the Plant World Cadastre Laboratory, Institute of Botany and
Phytointroduction (Almaty, Kazakhstan) e-mail: turarova-erkejan@mail.ru

Moldir Imanaliyeva — Researcher at the Research Center for Biomedicine, Al-Farabi Kazakh National University (Almaty,
Kazakhstan) e-mail: moldirimanalieval 9@gmail.com

123



Ecological and geographical features of astragalus Ammodendron (fabaceae) in Kazakhstan

Ceeoenun 006 agmopax:

Hypaxvin 3unam Bex6onamgpizel — 0okmopanm kagheopvt GOManuru u azposkoiocu haxyiomema 6uoiocuu u OuomexHoiocuu
Kasaxcrozo nayuonanvnozo ynugepcumema umenu ano-Papabu (Armamet, Kazaxcman, e-mail: nurakyn.zinnat@bk.ru);

Tunvibexos bexsam Makynbaiiynet (asmop-koppecnondenm) — K. 0. H., npogheccop kaghedpwl 6uopaznoodpasus u buopecypcos,
Gakyremem 6uonoeuu u duomexnonozuu, Kazaxckuii nayuonanvnvii ynusepcumem umenu anb-Papabu (Anmamol, Kazaxcman, e-
mail: bekzat. Tynybekov@kaznu.edu.kz);

Onibex blovipvic — dupexmop Llenmpa duomeouyunckux uccniedosanu, Kazaxcxkuil HayuonanbHelil ynugepcumen uMeHu -
Dapabu, npogheccop (Anmamel, Kazaxcman, e-mail: ydyrys.alibek@gmail.com);

Hypmaesa Maxnan Annvlcoatixblzei—yuumens 6U0102Ul, KOMMYHATbHOe 20CydapcmeenHoeyupexcoenue « CneyuanusupoeanHulii
nuyet No 126y (Aamamet, Kazaxcman, e-mail: makpal _asil@mail.ru);

Mamwvimosa Hypeyno Cabasz6exosna — PhD, cmapuiuii npenooasamens kagheopsl 6uomexnonocuu Kazaxckoeo HayuoHaibHo2o
yHueepcumema umenu aib-Papabu (Aimamet, Kazaxcman, e-mail: mamytovanur@gmail.com);

Typaposa Epxexcan Myp3sabexkvisbl — cmapwuii 1abopanm 1abopamopuu Kadacmpa pacmumensHo2o mupa, Hucmumym
bomanuxu u pumounmpooykyuu (Aimamet, Kazaxcman, e-mail: turarova-erkejan@mail.ru);

Umananuesa Mendip Tamovibexkvizvl — Hayunulii compyonux Llenmpa 6uomeduyunckux uccreoosanuti Kasaxckoeo
HayuoHanbHo2o ynueepcumema umenu anb-Papabu (Aimamet, Kasaxcman, e-mail: moldirimanalieval 9@gmail.com,).

Received February 24, 2025
Accepted August 20, 2025

124



