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Abstract: Astragalus (Astragalus L.), a representative of the Fabaceae family, is
one of the most widespread medicinal plant genera known for its rich biological and
ecological properties. This article focuses on the bioecological characteristics of
Astragalus, including its natural distribution, ecological adaptability, environmental
requirements, and growth patterns under different climatic and soil conditions. The
study also analyzes the chemical composition of the plant, particularly its content of
flavonoids, saponins, alkaloids, and polysaccharides, which are responsible for its
medicinal effects. Astragalus is known for its immunomodulatory, anti-inflammatory,
and cardioprotective properties, as well as its ability to enhance overall physiological
resistance. Furthermore, the research highlights the plant’s ecological flexibility and its
capacity to adapt to various environmental conditions. The findings suggest that
Astragalus has significant potential for application in modern pharmacology and
phytotherapy due to its high biological activity and ycTOWYMBOCTH K BHEIIHUM
dhakTopam.
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V3YYEHUE BUOSKOJIOTMYECKUX OCOBEHHOCTEN
JIEKAPCTBEHHOI'O ACTPATAJIA (ASTRAGALUS L.)

SPKHH )KYPAEB BAXTUEPOBHUY

TEPMW3 JABJIAT MYXAHJINCJIMK BA ATPOTEXHOJIOT USIJIAP
YHUBEPCUTETH K.X.®.J., JTOLEHT.
XAHJIAPOBA I'VJIACAJI KYPEOH KHN3H
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CTYAEHTKA TEPME3CKOI'O 'TOCYJAPCTBEHHOI'O YHUBEPCUTETA
WHXEHEPUU U ATPOTEXHOJIOT U

AnHoranus: Actparan (4stragalus L.), oTHOCSIUACS K CEMENUCTBY OOOOBBIX
(Fabaceae), sBnsieTcss OOHMM M3 UIMPOKO PACIPOCTPAHEHHBIX JIEKAPCTBEHHBIX
pacTeHuid, 00aaoIINX [IECHHBIMU OMOJIOTMYECKUMU CBOWMCTBaMU. B nmaHHOM cTarhe
paccMarpuBalOTCsi OMOAKOJIOTHYECKHE OCOOCHHOCTH acTparaia, BKIIoYasi ero apeal
pacnpoCTpaHEHHUs, SKOJOTUYECKYIO aJlanTallilo, TpeOOBaHUS K KIMMAaTHYECKUM H
MOYBEHHBIM YCJOBHSIM, a Takke OCOOCHHOCTH pocTta MW pasButus. B xone
UCCJIEeIOBaHUs TPOAHAIM3UPOBAH XUMHUYECKUM COCTaB pacTEHHUs, BKIIOYas
cofiep)kaHue (PIaBOHOMIOB, CAMOHWHOB, AJKaJOWAOB M TMOJUCAXAPUIOB, KOTOpPbHIE
OTIPECIIAIOT €ro JIEKapCTBEHHBIE CBOMCTBA. YCTAaHOBIIEHO, YTO acTparay oOnajaer
UMMYHOMOIYJIUPYIOIIMM,  MPOTUBOBOCHAIUTENbHBIM U OOUICYKPEIUISIOIIUM
JEHCTBUEM, a TAKXKE OKA3bIBACT MOJIOKHUTEIBHOE BIUSHUE HA CEPICYHO-COCYIUCTYIO
cuctemy. Kpome TOro, B CTaTbe OCBELIEHbI OCOOEHHOCTH JSKOJOTHMYECKON
YCTOWYMBOCTH PACTEHUS U €0 CIIOCOOHOCTH a/IallTUPOBATHCA K PA3TMYHBIM YCIOBUSIM
cpenbl. [lomyyeHHbIE pe3ynabTaThl CBUAETEIBCTBYIOT O BBICOKOM MEPCHEKTUBHOCTH
UCIIONIB30BaHUA acTparayia B papMakoIoTu U PUTOTEPATHH.

KiaroueBble ciaoBa: Actparan, Astragalus L., OMO3KONOTHUS, JIEKAPCTBEHHOE
pacteHue, (ITAaBOHOUIBI, CAOHWUHBI, DKOJIOTHMYECKas ajamnTanus, Qurorepamnus,
OMOJIOTUYECKH aKTHUBHBIC BEIIECTBA, HUMMYHHUTET

DORIVOR ASTRAGAL (ASTRAGALUS L) O'SIMLIGINI
BIOEKOLOGIYASINI O'RGANISH

HAYDAROVA GULASAL QURBON QIZI

TERMIZ DAVLAT MUHANDISLIK VA AGROTEXNOLOGIYALAR
UNIVERSITETI TALABASI

Annotatsiya: Astragal (A4stragalus L.) turkumi dukkakdoshlar (Fabaceae)
oilasiga mansub bo‘lib, dorivor o‘simliklar orasida keng tarqalgan va boy biologik
xususiyatlari bilan ajralib turadi. Ushbu maqolada Astragal o‘simligining bioekologik
xususiyatlari, ya’ni uning tabiiy tarqalish areali, ekologik moslashuvchanligi, iglim va
tuproq omillariga nisbatan talabchanligi hamda vegetativ rivojlanish bosqichlari keng
o‘rganilgan. Tadqiqot davomida o‘simlikning biologik faol moddalari, jumladan
flavonoidlar, saponinlar, alkaloidlar va polisaxaridlarning tarkibi tahlil qilinib, ularning
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dorivor ahamiyati ilmiy jihatdan asoslab berildi. Astragal o‘simligi immunitetni
mustahkamlash, yallig‘lanishga garshi ta’sir ko‘rsatish, yurak-qon tomir tizimini
qo‘llab-quvvatlash hamda organizmni umumiy tonusini oshirish xususiyatlari bilan
ajralib turadi. Maqolada shuningdek, ushbu o‘simlikning bioekologik moslashuvi va
uning turli ekologik sharoitlarda o‘sish dinamikasi o‘rganilib, uni farmatsevtika va
fitoterapiyada qo‘llash istigbollari yoritilgan. Olingan natijalar Astragal turkumining
dorivor va ekologik ahamiyati yuqori ekanligini ko‘rsatadi.

Kalit so‘zlar: Astragal, Astragalus L., bioekologiya, dorivor o‘simlik,
flavonoidlar, saponinlar, ekologik moslashuv, fitoterapiya, biologik faol moddalar,
immunitet

Introduction

Medicinal plants have long served as an essential source of therapeutic agents in
both traditional and modern healthcare systems. Their natural origin, biological
diversity, and relatively low toxicity have made them increasingly attractive in the
development of alternative and complementary treatments. In recent years, scientific
interest in plant-based medicines has significantly increased, particularly in the context
of growing global health challenges and the need for sustainable natural resources.
Among such plants, the genus Astragalus L. occupies a prominent position due to its
wide distribution, ecological adaptability, and rich composition of biologically active
compounds. A4stragalus L., belonging to the Fabaceae family, is one of the largest
genera of flowering plants, comprising more than 2,500 species distributed across
temperate regions of the Northern Hemisphere. Many species of Astragalus are known
for their medicinal value and have been widely used in traditional medicine systems,
particularly in Asian countries. These plants are characterized by their ability to thrive
in diverse ecological conditions, including arid, semi-arid, and mountainous
environments, which highlights their high level of ecological plasticity and
adaptability. The bioecological characteristics of Astragalus L. play a crucial role in
determining its distribution, growth patterns, and accumulation of active compounds.
Environmental factors such as soil composition, temperature, moisture availability, and
altitude significantly influence the plant’s physiological processes and biochemical
profile. Understanding these bioecological aspects is essential not only for the
conservation of natural populations but also for the panmuonansHOE HCIIONB30BaHUE
JAHHOTO pacTeHusi B MeauuuHe u (apmaxonoruu. In addition to its ecological
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significance, Astragalus L. is known for its diverse chemical composition, including
flavonoids, saponins, polysaccharides, and alkaloids.

These compounds are responsible for a wide range of pharmacological effects,
such as immunomodulatory, anti-inflammatory, antioxidant, and cardioprotective
activities. As a result, Astragalus has gained considerable attention in modern
phytotherapy and pharmaceutical research as a promising natural source of biologically
active substances. Despite the extensive traditional use of Astragalus, many aspects of
its bioecology and biological activity remain insufficiently studied, particularly under
specific regional environmental conditions. Therefore, a comprehensive investigation
of its ecological adaptability, growth dynamics, and chemical composition is necessary
to fully packpbiTh ero MoOTeHIMAT ¥ PACHIMPUTH BO3MOKHOCTH €T0 MPAKTHYECKOTO
npumenenus. This study aims to explore the bioecological characteristics of Astragalus
L., analyze its adaptation to environmental factors, and evaluate its potential as a
medicinal plant. By integrating ecological observations with biochemical analysis, the
research seeks to contribute to a deeper understanding of this genus and its importance
in both natural ecosystems and human health.

Materials and methods

The study of the bioecological characteristics of Astragalus L. was carried out
using an integrated research approach combining field observations, laboratory
analysis, and comparative evaluation. Plant samples were collected from natural
habitats in different ecological zones, including semi-arid and steppe regions. The
selection of sites was based on variations in soil composition, altitude, and climatic
conditions in order to assess the adaptability of the species to diverse environments.
Field studies included the observation of growth stages, phenological development,
and morphological features of the plant. Parameters such as plant height, leaf structure,
root system development, and flowering period were recorded. Soil samples from each
location were also collected and analyzed to determine pH level, moisture content, and
mineral composition, which are key factors influencing plant growth.

Laboratory analysis was conducted to identify the chemical composition of
Astragalus L.. Standard phytochemical methods were applied to detect the presence of
flavonoids, saponins, alkaloids, and polysaccharides. Quantitative analysis was
performed using spectrophotometric and chromatographic techniques. To evaluate
ecological adaptability, the plant’s tolerance to environmental stress factors such as
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drought and temperature fluctuations was analyzed. Additionally, a comparative
analysis of literature sources was conducted to support and validate the experimental
findings. Statistical methods were used to process the collected data and ensure the
accuracy and reliability of the results.

Results

The results of the study demonstrated that Astragalus L. exhibits a high level of
ecological adaptability and resilience under varying environmental conditions. The
plant was found to successfully grow in soils with low moisture content and moderate
mineral availability, indicating its tolerance to semi-arid climates. Field observations
showed that the plant’s root system is well-developed, allowing efficient absorption of
water and nutrients even under limited conditions. Phenological analysis revealed that
the growth cycle of Astragalus L. 1s closely linked to seasonal climatic changes. The
plant begins active vegetative growth in early spring, followed by flowering in late
spring or early summer, depending on environmental factors such as temperature and
precipitation. Phytochemical analysis confirmed the presence of biologically active
compounds, including flavonoids, saponins, and polysaccharides, in significant
amounts. These compounds are known to contribute to the plant’s medicinal properties.
In particular, a high concentration of saponins and flavonoids suggests strong
antioxidant and anti-inflammatory potential. The study also revealed that
environmental factors such as soil type and climate conditions influence the
accumulation of bioactive compounds. Plants growing in more stressful conditions,
such as drought-prone areas, showed higher concentrations of certain secondary
metabolites, indicating a possible adaptive mechanism.

Discussion

The findings of this study confirm that Astragalus L. is a highly adaptable plant
species with significant ecological and medicinal value. Its ability to survive and
develop in harsh environmental conditions highlights its ecological plasticity and
potential for cultivation in regions with limited natural resources. The observed
relationship between environmental stress and the increased production of secondary
metabolites is consistent with previous scientific studies. This suggests that stress
conditions may stimulate the synthesis of bioactive compounds, thereby enhancing the
plant’s medicinal properties. Such characteristics make Astragalus L. a valuable
candidate for further pharmacological research. The presence of flavonoids and
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saponins, which are known for their antioxidant and anti-inflammatory effects,
supports the traditional use of Astragalus in herbal medicine. These compounds play a
crucial role in protecting the body against oxidative damage and inflammation, which
are key factors in many chronic diseases. Furthermore, the plant’s well-developed root
system and efficient resource utilization indicate its potential for sustainable
agricultural practices, especially in arid and semi-arid regions. This makes Astragalus
L. not only important from a medicinal perspective but also valuable for ecological
conservation and land management. However, despite these promising results, further
research is necessary to fully understand the mechanisms underlying the plant’s
bioecological adaptation and pharmacological activity. Future studies should focus on
clinical trials, detailed biochemical pathways, and the development of standardized
extraction and application methods. In conclusion, Astragalus L. represents a
promising medicinal plant with strong ecological adaptability and significant potential
for use in modern phytotherapy and sustainable agriculture.

Table. Bioecological characteristics and medicinal properties of Astragalus L.

Parameter
Habitat

Description
Semi-arid, steppe,
and mountainous

Ecological role

Adaptation to
drought and poor

Medicinal significance

Ensures availability in
diverse environments

regions soils
Root system Deep and well- Efficient water Supports plant survival
developed and nutrient and active compound
absorption synthesis
Growth cycle Spring vegetative Seasonal Determines optimal
growth, early adaptation harvesting time
summer
flowering
Soil preference  Light, well- Enhances Influences concentration
drained soils with ecological of bioactive compounds
moderate flexibility
minerals
Flavonoids High content Protection Antioxidant and anti-
against inflammatory effects
environmental
stress
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Saponins Significant Defense Immunomodulatory and
amount mechanism cardioprotective
properties
Polysaccharides  Present Energy storage Enhances immune
response
Environmental High tolerance to Stability in harsh Increases medicinal
Adaptation drought and climates value  under  stress
temperature conditions
changes
Conclusion

The study confirms that Astragalus L. is a highly valuable medicinal plant with
significant bioecological adaptability. Its ability to grow under diverse and often harsh
environmental conditions demonstrates strong ecological resilience and plasticity. This
adaptability allows the plant to survive in semi-arid and low-nutrient soils, making it
an important species for both natural ecosystems and potential agricultural use. The
phytochemical analysis revealed that Astragalus L. contains a wide range of
biologically active compounds, including flavonoids, saponins, and polysaccharides.
These compounds are responsible for its medicinal properties, particularly its
antioxidant, anti-inflammatory, and immunomodulatory effects. The study also shows
that environmental stress factors can enhance the production of these secondary
metabolites, thereby increasing the plant’s therapeutic potential. Furthermore, the
relationship between ecological conditions and the accumulation of bioactive
substances highlights the importance of environmental factors in determining the
quality and effectiveness of medicinal plants. This makes the study of bioecology
essential for the rational use and cultivation of Astragalus L. In conclusion, Astragalus
L. represents a promising natural resource for modern phytotherapy and pharmacology.
Its ecological adaptability, combined with its rich chemical composition, makes it a
valuable candidate for further scientific research, sustainable cultivation, and practical
application in medicine.
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