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Abstract: This study provides a comprehensive ecological assessment of 
Rosa potentilliflora, a rare and narrowly endemic species of the Kazakh flora, 
occurring exclusively in the Syugaty low-mountain range at the eastern edge 
of the Zailiyskiy Alatau. The species occupies southeast-facing rocky slopes 
within steppe vegetation belts. Three distinct cenopopulations were 
identified and studied using standard geobotanical and demographic 
methods. Within these populations, detailed age spectra were constructed 
based on shoot development stages, revealing a stable regeneration process 
primarily through vegetative propagation. A total of 248 seedlings, 391 
juvenile and immature individuals, and 329 generative shoots were 
documented. Floristic analysis recorded 59 associated plant species 
representing 21 families, with dominance of Poaceae, Asteraceae, and 
Brassicaceae. The plant communities showed vertical stratification and were 
characterized by high biodiversity and a mixture of xerophyte and mesophyte 
species. The major anthropogenic threat is grazing. Based on our findings, 
we recommend the species' introduction into botanical gardens and the 
creation of a protected reserve in the Syugaty region to ensure long-term 
conservation. 
 
Keywords: Association, Population, Age Spectrum, Dominant, Sub-
Dominant 

 
Introduction 

Rosa L. is a genus of the family Rosaceae (WFO Plant 
List, 2024). This family includes 117 genera and 6028 
species (The Plant List, 2025; Abdullina, 1999). Rosa 
potentilliflora Chrshan. et M. Pop. is a very peculiar 
species from the eastern Tien Shan (Syugaty Mountains), 
first described by botanists V.G. Khrzhanovsky and M.G. 
Popov (Radice et al., 2016; Prokopov and Gazitaeva, 
2018). It is a Xeromesophilic shrub with erect, profusely 
deciduous branches covered with straight, horizontally 
spaced needle-like spines. Its leaves are 1 to 5 cm long, 
grouped in clusters on shortened twigs; the leaflets 
number 7-9, are narrowly elliptical. The flowers are bright 
yellow, up to 3 cm in diameter, numerous, and arranged 
singly in the branch lobes. The fruits are smooth, up to 8-
9 mm in diameter (Dorni Charles, 2017). 

Rosa potentilliflora is a narrowly endemic species 
found in the eastern part of the Zailiyskiy Alatau, growing 
on rocky mountain slopes and along gorge bottoms. This 

species, valuable for science, requires protection 
(Baumann, 2018). Currently, there is increasing interest in 
the use of herbal raw materials and their components in 
pharmaceutical formulations, including cosmetics, due to 
their wide range of activity, lack of xenobiotic effects, and 
the high bioavailability of organic plant compounds. The 
photoprotective potential and pronounced antioxidant 
activity of the biologically active substances in certain 
rosehip species have been studied and experimentally 
confirmed (Voskanyan, 2015; Kiralan and Yildirim, 
2019). Research has identified the potential use of rosehip 
fruit oil in sunscreen formulations due to the carotenoids 
in its fatty components, as well as vitamins E and F, and 
triglycerides of polyunsaturated fatty acids (linoleic and 
linolenic), which contribute to protection from 
ultraviolet radiation. Literature sources (Chu and 
Nyam, 2021; Dąbrowska et al., 2019; Kayath et al., 
2019; Kulaitienė et al., 2020) report the high 
bioavailability of rosehip biomolecules, attributed to 
their lipid content, which is similar to the lipid layer of 
human skin. 
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Modern studies have examined various types of 
rosehip characteristic of different geographical regions, 
including R. canina, R. nutkana, R. woodsii, R. psiocarpa, 
R. rugosa, R. alba, R. borboniana, R. centifolia, R. 
damascena, R. davurica, R. floribunda, R. gallica, R. 
hybrida, R. moschata, R. multiflora, R. rubiginosa, and R. 
spinosissima, among others. These studies confirm the 
scientifically proven activity of organic compounds in the 
Rosa genus and highlight their high industrial interest for 
the pharmaceutical and cosmetic industries (Fascella et 
al., 2019; Jiménez et al., 2017). 

Among the rosehip varieties currently attracting 
scientific attention is R. potentilliflora, whose chemical 
composition has been experimentally studied but requires 
further analysis of its pharmacological activity and the 
potential use of its raw materials in cosmetic 
formulations. Proven antioxidant, antibacterial, anti-
inflammatory, and regenerative activities of biomolecules 
derived from rosehip fruit and oil extracts suggest 
promising applications (Tumbas et al., 2011). According 
to the literature, the phytochemical composition of 
rosehip is rich in polyphenolic compounds, particularly 
flavonols (quercetin, kaempferol) (987.8 mg/100g) 
(Paunović et al., 2019) catechins (epigallocatechin, 
gallocatechin, epigallocatechin gallate, epicatechin 
gallate); anthocyanins; and gallic acid (3000 mg/100 g) 
(Tabaszewska and Najgebauer-Lejko, 2020). 

In Kazakhstan, domestic scientists have also 
conducted studies on the accumulation of morpho-
anatomic and biologically active substances in medicinal 
plants (Özek et al., 2022; Atabayeva et al., 2022; 
Akhtaeva et al., 2022; Nurmahanova et al., 2023; 
Nurmahanova et al., 2024; Nurmahanova et al., 2024). 

The aims of this study were: (1) to investigate the 
floristic composition and stratification of plant 
communities involving R. potentilliflora, (2) to evaluate 
the age spectra of three cenopopulations, and (3) to 
develop conservation strategies based on ecological 
assessment. 

Materials and Methods 

Study Area 

The study was conducted in the Syugaty low-mountain 
range located at the southeastern edge of the Zailiyskiy 
Alatau, Kazakhstan. Elevation ranges from 1100 to 1200 
meters a.s.l (Friesen et al., 2021). 

The climate of the Syugaty massif is characterized by 
moderately continental conditions with pronounced 
seasonality. The average annual temperature is about +6 
°C, with winter temperatures dropping to –25 °C and 

summer temperatures reaching +30 °C. Annual 
precipitation ranges from 300 to 450 mm, creating 
moderately arid conditions (Kulymbet et al., 2023). These 
climatic parameters contribute to the formation of specific 
ecosystems dominated by xerophytic and mesophytic 
plant species (Osmonali et al., 2024). Several small rivers, 
such as the Syugatinka and its tributaries, as well as 
seasonal streams, are located within the Syugaty massif 
(Tynybekov et al., 2024). The soil cover of the Syugaty 
low-mountain massif is represented by chernozems, 
chestnut soils, and sierozems, typical of moderately arid 
regions. Chernozems are formed under steppe vegetation 
and are characterized by a high humus content, making 
them particularly fertile. Chestnut soils are found in drier 
areas and have a lower organic matter content (Balkybek 
et al., 2025; Amirov et al., 2023). 

Sampling and Site Description 

Three distinct cenopopulations of R. potentilliflora 
were identified along varying slope aspects. In each 
cenopopulation, study sites were allocated, each 
measuring 10 × 10 m (Neshataev, 1987). 

Floristic Analysis 
To study the age structure in each cenopopulation, the 

boundaries of which are determined by generally accepted 
methods (Zlobin et al., 2013), 10 model sites were laid. 
For an individual, we take a rooted shoot of generative or 
vegetative origin. In the process of work, the total (Nt), 
reproductive (Nr), effective (Ne) numbers are calculated 
(Rabotnov, 1946; Semenova, 2001). The age structure of 
the cenopopulation (CP) was described with the definition 
of recovery indices (Iv) (Ydyrys et al., 2022; Ydyrys et 
al., 2013). 

Herbarium material was collected and dried following 
the methodology of A.K. Skvartsov (1977). Plant 
identification was conducted using the nine-volume Flora 
of Kazakhstan (1956–1966), the two-volume Illustrated 
Guide to the Plants of Kazakhstan (1969-1972) and 
according to S.K. Cherepanov (1995). 

Results and Discussion 
A population of the rare and narrowly endemic plant 

Rosa potentilliflora Chrshan. et M. Pop., native to 
Kazakhstan, was discovered in the "Syugaty" low-
mountain massif, located at the eastern tip of the 
Zailiyskiy Alatau. Map of the study area showing the 
distribution area of Rosa potentilliflora is presented in 
Fig. 1. This small low-mountain massif consists of two 
vegetation belts: the lower desert belt and the upper steppe 
belt. The Rosa potentilliflora population occupies the 
southeastern exposure of the steppe belt in the Kokpek 
Pass area. The elevation of the site above sea level ranges 
from 1150 to 1200 meters. The GPS coordinates of the 
location are N 43 27'2" E 78 39'39.8" (Fig. 1). 

https://www.scopus.com/authid/detail.uri?authorId=8326863500
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Fig.1: Map of the study area showing the distribution area of Rosa potentilliflora 
 

We identified and described three cenopopulations 
within the population as shown in Fig. 2: 

 
Fig. 2: R. potentilliflora in the CP1 (A), CP2 (B) and CP3 (C) 

cenopopulations 

 
Cenopopulation 1. The area of this cenopopulation is 

relatively small, measuring 75-80 meters in length and not 
exceeding 50 meters in width. Cenopopulation 1 (ass. 
Atraphaxis virgata - Rosa potentilliflora). Total 
projective cover of 75–80%, and in the spring 
background, it was slightly higher due to the presence of 

ephemerals and ephemeroids. The soil in this area is dark 
brown. The vegetation cover consists of four distinct 
layers: 

First tier. Dominated by Rosa potentilliflora Chrshan. 
et M. Pop. and Atraphaxis virgata (Rge) Krassn., reaching 
a height of 110–120 cm. Second tier: Composed of 
grasses such as Elymus dahuricus Turcz., Milium effusum 
L., and Melica transsilvanica Schur., with a height of 90–
100 cm. Third tier: Includes species like Eurotia 
ceratoides (L.) C.A. Mey., Artemisia sublessingiana 
Krasch. ex Poljak., and Festuca sulcata Hak, with a height 
of 35–50 cm. Fourth tier: Composed of species such as 
Sedum hybridum L., Carex taldycola Minsh., Potentilla 
orientalis Juz., and Thymus marschalianus Willd., with a 
height of 15–30 cm. The dominant vegetation includes 
shrubs such as Rosa potentilliflora Chrshan. et M. Pop., 
Atraphaxis virgata (Rge) Krassn., and Spiraea 
hypericifolia L. Subdominants include grasses like 
Elymus dahuricus Turcz., Milium effusum L., Melica 
transsilvanica Schur., and Festuca sulcata Hack. 
Associated species include Artemisia sublessingiana 

! ! !
!" #" $"
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Krasch. ex Poljak., Acroptilon repens (L.) DC., Allium 
setifolium Shrenk., Sedum hybridum L., Thlaspi arvense 
L., Kochia prostrata (L.) Schrad., Carex taldycola 
Minsh., and others. 

In cenopopulation 1, we identified 39 seedlings, 149 
juvenile individuals, 173 immature individuals, and 153 
virginal individuals. Transitioning into the reproductive 
stage poses certain challenges in determining the age 
spectrum of all rosehip species. This is because all rosehip 
species propagate not only by seeds but also vegetatively, 
through rhizomes. Numerous renewal buds are formed 
annually on the underground shoots of rosehip plants. 
Some buds are larger and grow upward, forming 
aboveground shoots, while smaller buds grow downward 
and develop adventitious roots. As a result, all rosehip 
species, including Rosa potentilliflora, form clones as 
they expand extensively. Within these clones, identifying 
the maternal plants is practically impossible. Therefore, it 
is not appropriate to discuss individual plants of rosehip 
species in such cases. Within a clone, we can distinguish 
young generative, mature generative, old generative, 
subsenile, and senile (i.e., dried-out) shoots. Occasionally, 
these extensively growing clones form dense, 
impenetrable thickets. 

Thus, in the first cenopopulation, we identified 45 
young generative, 31 mature generative, 25 old 
generative, 24 subsenile, and 13 senile (dried) shoots 
(Table 1). 

Cenopopulation 2. This cenopopulation was located 
on the southwestern exposure of the steppe belt in the low-
mountain massif "Syugaty." The elevation of the site is 

1130 meters above sea level, with GPS coordinates 
recorded as N 43 27'2" E 78 39'8". 

The vegetation cover is represented by the rosehip-
herbaceous association (Elymus dahuricus Turcz., 
Glycyrrhiza uralensis Fisch., Artemisia sublessingiana 
Krasch. ex Poljak., Melica transsilvanica Schur., Festuca 
sulcata Hack., Rosa potentilliflora Chrshan. et M. Pop.). 
Total projective cover of 90–95%. The soil is dark brown. 
The longitudinal dimensions of the site are 70–75 meters 
in length and 45–50 meters in width. The vegetation cover 
is stratified into four tiers. 

Subdominants: Spiraea hypericifolia L., Atraphaxis 
virgata (Rge) Krassn., and Ephedra equisetina Bge. 
Associated species are Eurotia ceratoides (L.) C.A. Mey., 
Acroptilon repens (L.) DC., Kochia prostrata (L.) 
Schrad., Festuca sulcata Hack., Scaligeria setacea 
(Schrenk) Korov., Potentilla dealbata Bunge., Alyssum 
campestre L., and others. 

In cenopopulation 2, we found 58 seedlings, 114 
juvenile individuals, 116 immature individuals, and 73 
virginal individuals. Furthermore, in the Rosa 
potentilliflora Chrshan. et M. Pop., we counted 63 young 
generative, 64 adult generative, 53 old generative, 28 sub-
senile, and 17 senile individuals, which are withered 
shoots. As mentioned above, it is not possible to refer to 
them as individuals (Table 2). The clones are replenished 
annually with new shoots, resulting in the formation of 
dense, thorny thickets. 

 
 

 
Table 1: The age spectrum of the first cenopopulation of Rosa potentilliflora Chrshan. et M. Pop 

Periods Age spectrum Cenopopulation 1 
Latent state (primary rest period) (Se) seeds - 

Virginal 

seedlings(p) 39 
juvenile (j) 149 
immature (im) 173 
virginal (v) 153 

Reproductive 
young generative (g1) 45 
adult generative (g2) 31 
old generative (g3) 25 

Senile (old is incapable of, reproduction) sub-senile (ss) 24 
senile (sc) 13 

 
Table 2: The age spectrum of the second cenopopulation of Rosa potentilliflora Chrshan. et M. Pop 

Periods Age spectrum Cenopopulation 2 
Latent state (primary rest period) (Se) seeds - 

Virginal 
 

seedlings(p) 58 
juvenile (j) 114 
immature (im) 116 
virginal (v) 73 

Reproductive 
young generative (g1) 63 
adult generative (g2) 64 
old generative (g3) 53 

Senile (old is incapable of, reproduction) sub-senile (ss) 28 
senile (sc) 17 
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Cenopopulation 3. This cenopopulation was located in 
the northeastern exposure of the steppe belt of the low-
mountain massif "Syugaty". The elevation of the site 
above sea level was 1110 m. Coordinates according to the 
GPS navigator device: N 43°27'3" E 78°39'13" (Fig. 1). 
Cenopopulation 3 (ass. Glycyrrhiza uralensis, 
Lasiagrostis splendens) with the participation of shrubs: 
Rosa potentilliflora Chrshan. et M. Pop., Rosa beggeriana 
Schrenk., Rosa iliensis Chrshan. Total projective cover of 
95-100%. 

As for the conservation of the natural population of 
this unique plant, we recommend organizing a state 
reserve in the low-mountain range of "Syugaty" where 
Rosa potentilliflora is found. Entrust this to the forestry 
department of the Enbekshikazakh district of the Almaty 
region or the leadership of the Charyn National Park, 
whose territory is close to the low-mountain range 
"Syugaty", so that they constantly monitor the state of the 
population of this unique plant. Limit the use of those 
areas of Mount Syugaty where Rosa potentilliflora grows 
as pastures and prevent a fire from occurring there. 

The soil is dark chestnut. The vegetation cover has a 
four-tier structure. First tier: Rosa potentilliflora Chrshan. 
et M. Pop., Rosa beggeriana Schrenk., Rosa iliensis 
Chrshan. 140-150 cm high. Second tier: Lasiagrostis 
splendens (Trim) Kunth., Mentha arvensis L., Asparagus 
persicus Baker. 100-125 cm high. Third tier: Glycyrrhiza 
uralensis Fisch., Salvia deserta Schang., Centaurea 
squarrosa Will. 55-70 cm high. Fourth tier: Potentilla 
dealbata Bunge., Chenopodium foliosum (Moerch) 
Asehers., Alyssum dasycarpum Streph., 15-30 cm high. 
This cenopopulation site was located closer to a spring 
source. Therefore, meadow forbs dominated here, formed 
by Glycyrrhiza uralensis Fisch. and Lasiagrostis 
splendens (Trim) Kunth., along with shrubs such as Rosa 
beggeriana Schrenk., Rosa iliensis Chrshan., and Rosa 
potentilliflora Chrshan. et M. Pop. Subdominant species 
include Mentha arvensis L. and Salvia deserta Schang. 
Associated species are Scaligeria setacea (Schrenk) 
Korov., Chenopodium foliosum (Moerch) Asehers., 
Potentilla dealbata Bunge., Asparagus persicus Baker., 
Leonurus turkestanicus V. Krecz. & Kuprian., Iris 
sogdiana Bunge, and others. 

The site was heavily degraded for two primary 
reasons. Firstly, its proximity to a populated area. 
Secondly, a spring located near the foot of the hill 
contributed to this degradation. Lush mesophilic grasses 
grow densely around the spring, attracting cattle, sheep, 
and goats that graze there continuously. This grazing 
activity has a negative impact on the population of Rosa 
potentilliflora Chrshan. et M. Pop., as the livestock 
consume and trample the seedlings and juvenile plants. 

As a result, the age spectrum and abundance of Rosa 
potentilliflora in this cenopopulation were notably low 
(Table 3) 

Thus, the search for the habitat of the rare, narrow-
endemic plant of Kazakhstan's flora, Rosa potentilliflora, 
yielded positive results. We managed to locate its 
population in the low-mountain massif of "Syugaty," 
which is part of the eastern edge of the Zailiyskiy Alatau. 
Here, it primarily grows on the southeast-facing slopes of 
the steppe zone, at an elevation of 1150-1200 m above sea 
level. We studied the current state of the populations of 
this unique plant using the most advanced geobotanical 
research methods. The results of the study confirmed that 
Rosa potentilliflora is indeed a rare, narrow-endemic 
plant of Kazakhstan's flora that requires conservation. 

During the study of the Rosa potentilliflora 
population, we identified three cenopopulations, provided 
geobotanical descriptions for each, and indicated the 
projective cover of the soil by plants. We also examined 
the vertical stratification, identified dominant, 
subdominant, and associated species. In addition, in each 
cenopopulation, we established two 10 × 10 m² transects 
to analyze the age spectrum and population size of Rosa 
potentilliflora. As a result of this comprehensive study 
and assessment of the age spectrum and population size, 
we were able to scientifically evaluate the current state of 
the population of this unique plant and develop 
conservation measures. In addition to geobotanical 
descriptions, a floristic analysis of plant communities 
involving Rosa potentilliflora within the populations was 
also conducted (Table 4). 

 
Table 3: Age spectrum of the third cenopopulation of Rosa potentilliflora Chrshan. et M. Pop 

Periods Age spectrum Cenopopulation 3 
Latent state (primary rest period) (Se) seeds - 

Virginal 
 

seedlings(p) - 
juvenile (j) 20 
immature (im) 30 
virginal (v) 22 

Reproductive 
young generative (g1) 21 
adult generative (g2) 24 
old generative (g3) 19 

Senile (old is incapable of, reproduction) sub-senile (ss) 16 
senile (sc) 9 



Aldasugurova et al. / OnLine Journal of Biological Sciences, 2025, 25(3): 790-800 
DOI: 10.3844/ojbsci.2025.790.800 
 

 795 

Table 4. Flora summary of all cenopopulations 

Plant Name Life Form, Ecological Type, Geographical Element Importance in Agriculture 
Section: Gymnospermatophyta 
Class: Chlamydospermatopsida 
1. Family: Ephedraceae Wettst.   
1.1 Ephedra equisetina Bge.  Shrub, xerophyte, cosmopolitan medicinal 
Section: Angiospormatophyta 
Class: Monocotyledoneae 
2. Family: Poaceae Gaertn. 
2.1 Саlamagrosis epigeios (L.) Roth Perennial, mesoxerophyte, palearctic feed 
2.2 Elymus dahuricus Turcz. et 

Griseb.  
Perennial, mesophyte mountain Siberian - Iranian feed 

2.3 Milium effusum L.  Perennial, mesophyte, Holarctic feed 
2.4 Melica transsilvanica Schuz. Perennial, mesophyte, Palearctic     feed 
2.5 Ноrdeum  hystrix Roth. Annual, xerophyte, mountain Central Asian - 

Mediterranean 
feed 

2.6 Вromus japonicus Thunb. Perennial, mesoxerophyte, Palaearctic feed 
2.7 Eremopyrum orientale (L.) 

Jaub.et Spach  
Annual, xerophyte, Turano-Mediterranean feed 

2.8 Festuca sulcata Hack.  Perennial, xerophyte, Eurasian steppe feed 
2.9 Phragmites austrialis Trin.  Perennial, hydrophyte, cosmopolitan feed, technical 
2.10 Lasiagrostis splendens (Trin.) 

Kunth  
Perennial, mesophyte, mountain Siberian - Iranian feed, braided, brush, paper 

2.11 Aegilops cylindrica (Cesati) 
Host.  

Annual, xerophyte, mountain Central Asian - 
Mediterranean 

weed 

3. Family: Cyperaceae Juss.  
3.1 Carex taldycola Meinsh.  Perennial, mesophyte, Dzungarian-Tien Shan weed 
4. Family: Аsparagaceae Juss.  
4.1 Asparagus  persicus Baker  Perennial, xeromesophyte, Dzungarian -Iranian ornamental 
5. Family: Liliaceae Juss.  
5.1 Tulipa greigii Rge.  Perennial, xeromesophyte, Dzungarian -Iranian ornamental 
6. Family: Iridaceae Juss.  
6.1 Iris sogdiana Bunge. Perennial, mesophyte, mountain Central Asia- 

Kazakhstan 
ornamental, weaving 

7. Family: Alliaceae Borkh. 
7.1 Allium setifolium Schrenk.  Perennial, xerophyte, 

Dzungarian - East Tien Shan 
food, ornamental 

Class: Dicotyledoneae  
8. Family: Urticaceae Juss.  
8.1 Urtica cannabina L.  Perennial, mesophyte, mountain Siberian – Tien Shan medicinal 
9. Family: Polygonaceae Lindl.  
9.1 Polygonum acetosum M.B.  Annual, xeromesophyte, Iranian-Turanian weed 
9.2 Atraphaxis virgata (Rgl) Krassn. Shrub, xerophyte, Dzungarian -Pamiro-Alai honey, medicinal 
10. Family: Chenopodiaceae Vent. 
10.1 Eurotia ceratoides (L.) C. A. 

Mey. 
Semi-shrub, xerophyte, Palaearctic feed 

10.2 Kochia prostrata (L.) Schrad.  Semi-shrub, xerophyte, Palaearctic feed 
10.3 Chenopodium foliosum 

(Moerch) Asehers.  
Annual, halophyte, Palaearctic food, dye 

11. Family: Papaveraceae Juss.  
11.1 Papaver pavoninum Shrenk.  Annual, xerophyte, Iranian-Turanian toxic  
12. Family: Brassicaceae Burnett.  



Aldasugurova et al. / OnLine Journal of Biological Sciences, 2025, 25(3): 790-800 
DOI: 10.3844/ojbsci.2025.790.800 
 

 796 

12.1 Camelina glabrata (DC.) 
Fritsch.  

Perennial, mesoxerophyte, Holarctic weed 

12.2 Erysimum cheiranthoides L.  Annual, mesophyte, Palaearctic weed 
12.3 E. diffusum Ehrh. Annual, mesophyte, Palaearctic medicinal 
12.4 Berteroa incana (L.) DC.  Biennial, xerophyte, Palaearctic weed 
12.5 Alyssum campestre L.  Annual, xerophyte, Palaearctic weed 
12.6 Sisymbrium altissimum L.  Annual, xerophyte, Holarctic medicinal, feed 
12.7 Thlaspi arvense L. Annual, xerophyte, Holarctic toxic, weed 
13. Family: Crassulaceae DC. 
13.1 Sedum hybridum L.  Perennial, mesophyte, mountain Siberian-Tien Shan medicinal, ornamental 
14. Family: Rosaceae Juss.  
14.1 Potentilla orientalis Juz.  Perennial, mesophyte, mountain Central Asian - 

Iranian 
weed 

14.2 Potentilla dealbata Bunge Perennial, xerophyte, mountain Siberian - mountain 
Central Asian 

tanning, medicinal, weed 

14.3 Spiraea hypericifolia L.  Shrub, xeromesophyte, mountain Siberian-Iranian ornamental 
14.5 Rosa iliensis Chrshan.  Shrub, mesophyte, Turanian endemic, vitamin, 

ornamental 
14.6 Rosa Beggeriana Schrenk  Shrub, mesophyte, Central Asian vitamin, ornamental 
14.7 Rosa potentilliflora Chrshan. et 

M. Pop  
Shrub, mesophyte, Palaearctic endemic, vitamin, 

ornamental 
14.8 Cerasus tianshanica Pojark.       Shrub, mesophyte, Holarctic Food, honey, ornamental 
15. Family: Fabaceae Lindl.  
15.1 Glycyrrhiza uralensis Fisch.  Perennial, xerophyte, mountain Siberian - mountain 

Central Asian 
food, medicinal, technical, 
erosion-resistant 

15.2 Caragana kirghisorum Pojark.  Shrub, mesoxerophyte, Dzungarian - Eastern Tien 
Shan 

ornamental, erosion-
resistant 

16. Family: Lamiaceae Lindl.  
16.1 Mentha asiatica Boriss.   Perennial, mesophyte, Palaearctic oil, honey 
16.2 Mentha arvensis L.  Perennial, mesophyte, Palaearctic oil, weed, honey 
16.3 Leonurus turkestanicus V. 

Krecz. & Kuprian.  
Perennial, xeromesophyte, Junggar - Pamir-Alai honey 

16.4 Thymus marschallianus Willd.  Semi-shrub, xerophyte, Pannion – Kazakhstan honey, oil 
16.5 Marrubium vulgare L. Perennial, mesophyte, Palaearctic medicinal, honey 
16.6 Ziziphora bungeana Juz.  Perennial, mesoxerophyte, Altai - mountain Central 

Asian 
medicinal, oil, honey 

16.7 Salvia deserta Schang. Perennial, mesoxerophyte, Pannion – Kazakhstan honey, weed 
17. Family: Geraniaceae L.  
17.1 Geranium pusillum L.  Annual, mesophyte, Tien Shan weed 
18. Family: Apiaceae Lindl.  
18.1 Scaligeria setacea (Schrenk) 

Korov. 
Perennial, xerophyte, Altai-mountain-Central Asian honey 

19. Family: Rubiaceae Juss.  
19.1 Galium tricorne Stokes.  annual, mesoxerophyte, Dzungarian - iranian weed 
20. Family: Caprifoliaceae Juss.  
20.1 Lonicera altmannii - Regel & 

Schmalh.  
Shrub, mesophyte, Dzungarian - East Tian Shan decorative, oil 

21. Family: Asteraceae Dumort.  
21.1 Cirsium vulgare (Savi.) Ten.  Biennial, mesophyte, Palaearctic weed 
21.2 Achillea setacea Waldst. & Kit.  Perennial, mesophyte, Palaearctic weed 
21.3  Achillea asiatica  Serg.  Perennial, mesophyte, Mountain Siberian - Tien Shan weed 
21.4 Centaurea squarrosa Willd.  Biennial, xerophyte, Dzungarian - Iranian weed 
21.5 Onopordon acanthium L.  Biennial, xerophyte, Holarctic weed 
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21.6 Artemisia sublessingiana 
Krasch. ex Poljak.  

Perennial, xerophyte, Altai – Central Kazakhstan – 
Tien Shan 

feed 

21.7 Acroptilon repens (L.) DC. Perennial, mesophyte, Mongolian – Turano - Iranian toxic, weed 
 

Against the summer background, 59 species of higher 
plants, belonging to two sections of seed plants, were 
collected and identified here. The gymnosperm section 
(Gymnospermatophyta) was represented by a single 
species, Ephedra equisetina Bge. The section of 
angiosperms (Angiospermatophyta) is represented by two 
classes: Class 1, monocotyledonous (Monocotyledoneae), 
and Class 2, dicotyledonous (Dicotyledoneae). From the 
class of monocotyledonous plants, we collected and 
identified 16 plant species belonging to 16 genera. The 
class of dicotyledonous plants was represented by 42 
species belonging to 35 genera and 14 families. The most 
common families are Poaceae with 11 species (19.64% of 
the flora of the populations), followed by Brassicaceae 
with 7 species (12.5%), Asteraceae with 7 species 
(12.5%), and Lamiaceae with 7 species (12.5%). These 
four leading families account for 32 species, or 57.13%, 
of the flora of the population. The remaining families are 
represented by three, two, or one species, making up 27 
species, or 44.76%, of the flora of the population. 
According to the Raunker classification, 
hemicryptophytes (HC) predominate with 30 species 
(50.84% of the flora of the population). These are 
perennial herbaceous plants, with renewal buds located on 
the soil surface, while the aboveground part dies off in 
winter. The second most common life form is therophytes 
(T), with 17 species (28.81%). These are annual or 
biennial plants that survive only as seeds during winter. 
Phanerophytes (Ph) occupy the third place with 9 species 
(15.25% of the flora of the population). These are trees 
and shrubs with renewal buds located high above the soil 
surface. Chameophytes (Ch) occupy the fourth position 
with 3 species (5.08%). These are semi-shrubs, with 
renewal buds located close to the soil surface. Of the 
ecological types of plants, xerophytes dominate with 21 
species (35.59% of the flora of the populations), 
followed by mesophytes with 24 species (40.67%). 
Mesoxerophytes come third with 7 species (11.86%), 
and xeromozophytes are fourth with 5 species (8.47%). 
Hydrophytes are represented by one species (Phragmites 
austrialis Trin.), and halophytes are also represented by 
one species (Chenopodium foliosum (Moench) Aschers.).  
This distribution of ecological types is expected for the 
low-mountain "Syugaty" massif, which has two vertical 
belts: the lower desert and the upper steppe. The plant 
community with Rosa potentilliflora occupies the well-lit 
southern and southeastern slopes of the steppe belt of this 
low-mountain massif, which explains the predominance 
of xerophytic species. 

According to N.V. Pavlov’s classification, 14 groups 
of economically useful plant species are found in the flora 

of plant communities with Rosa potentilliflora. The most 
common group is anti-erosion plants. All plant species 
found in these communities contribute to substrate 
stabilization. Rhizomatous shrubs like Rosa iliensis, Rosa 
beggeriana, Rosa potentilliflora, and Caragana 
kizghisarum play a special role in this regard. Their 
underground shoots spread horizontally at shallow depths, 
and new buds form annually. Some buds grow upward, 
forming new shoots, while others grow downward, 
producing adventitious roots. Over time, these shrubs 
form impenetrable thickets and effectively stabilize the 
substrate. Taproot shrubs such as Spiraea hypericifolia, 
Atraphaxis virgata, Ephedra equisetina, and herbaceous 
perennials also play a vital role in substrate fixation. Even 
annuals, ephemeras, and ephemeroids protect the soil 
surface from wind erosion during the spring season. Thus, 
plants in both plain and mountainous conditions 
effectively stabilize the substrate, preventing water and 
wind erosion. They also mitigate flood effects and prevent 
landslides, which are common in mountainous areas. 

The second-largest group consists of weeds, with 15 
species (25.42% of the flora). The third group includes 
forage plants, with 13 species (22.03%). It’s worth noting 
that many weed species are palatable to cattle, which may 
increase the number of forage plants. The fourth group 
consists of medicinal plants, with 7 species (11.86%). The 
fifth group includes ornamental plants, with 6 species 
(10.16%), followed by honey-bearing plants with 5 
species (8.47%). The remaining groups include food 
plants (4 species, 6.77%), and poisonous and vitamin-
bearing plants (3 species, 5.08%). The remaining useful 
plant groups, such as essential oil and wattle plants, are 
represented by two species each, while tanning, technical, 
paper, and brush plants are each represented by one 
species. Many species have multiple uses. For example, 
Cerasus tianschanica is a food, honey-bearing, 
ornamental, and substrate-stabilizing plant. Rosa 
beggeriana, Rosa iliensis, and Rosa potentilliflora are 
vitamin-bearing, ornamental, and anti-erosion plants. 
Ziziphora bungeana is an essential oil, medicinal, and 
honey-bearing plant. Lasiagrostis splendens is a forage, 
netting, wicker, paper, and anti-erosion plant. Phragmites 
austrialis is both a forage and technical plant.  

Floral analysis of the region reveals that the flora of 
plant communities with Rosa potentilliflora shows a 
conglomerate (a mixture without a system) of species 
from various geographical elements. This is not 
accidental, as the low-mountain "Syugaty" range is 
located at the eastern tip of the Zailiysky Alatau, at the 
heart of Central Asia and within the Tien Shan mountain 
range. The Tien Shan system, the largest in Asia, 
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facilitates the migration of plant species from the north 
and east to the south (e.g., Sayan, Altai, and Tarbagatai), 
and from the south to the north and east (e.g., Pamir-Altai, 
Iranian, and Turanian species). Therefore, this mixed flora 
of the "Syugaty" massif is a natural occurrence. 
Geographical analysis shows that the Palaearctic (16 
species or 27.11%) and Holarctic (6 species or 10.16%) 
elements dominate, followed by species from the 
Mountain Siberian – Iranian, Mountain Central Asian – 
Mediterranean, and other combinations of regional 
elements. This conglomerate of species is indicative of the 
flora’s geographic relationship with other floristic regions 
and reflects the biodiversity of the low-mountain massif. 

This study is limited by several factors: the clonal 
reproductive nature of the species, the small number of 
sampled cenopopulations, and the lack of multi-year data. 
Future research should include molecular genetic analysis 
to assess intra-population diversity and resilience, as well 
as long-term ecological monitoring to track the effects of 
climatic and anthropogenic stressors on population 
dynamics. 

Conclusion 
Thus, the study of the narrowly endemic plant species 
Rosa potentilliflora in the flora of Kazakhstan at the 
population level has allowed us to scientifically assess the 
current state of these populations and develop 
conservation measures for them. In general, there is no 
direct threat to the Rosa potentilliflora population in the 
low-mountain massif "Syugaty." The plant blooms and 
fruits abundantly every year. As is known, all species of 
wild roses, including Rosa potentilliflora, reproduce both 
by seeds and vegetatively, via rhizomes. This allows for 
stable growth and successful natural regeneration of the 
Rosa potentilliflora population. 

The only concerns are fires and uncontrolled grazing. 
If a fire occurs, it could instantly destroy the Rosa 
potentilliflora population, as it occupies a relatively small 
area. Grazing can also, to some extent, damage the 
regeneration of Rosa potentilliflora through seeds. 
However, this is not highly dangerous for Rosa 
potentilliflora. First, it is a thorny shrub, so it is not a food 
source for cattle and horses, and sheep and goats are also 
reluctant to graze on such thorny shrubs. Second, Rosa 
potentilliflora is a rhizomatous plant, and besides seed 
propagation, it actively regenerates through rhizomes, 
allowing for the natural renewal of this unique plant. 

Nevertheless, considering that Rosa potentilliflora is a 
rare, narrowly endemic plant in the flora of Kazakhstan 
with a limited distribution range, we recommend 
introducing it to botanical gardens in Kazakhstan. This 
would, first, allow the conservation of this unique, rare, 
and narrowly endemic plant of Kazakhstan's flora. 

Second, its introduction can be used for landscaping 
parks, squares, and city streets. Third, introduced 
specimens of this unique plant can be used as a parent 
stock for hybridization with cultivated rose varieties, with 
the aim of developing new Kazakhstan rose cultivars. 
Fourth, Rosa potentilliflora is not only decorative but also 
a valuable vitamin-bearing plant. If there is demand and 
financial support from the Ministry of Health, an artificial 
plantation of this unique species of rosehip can be 
established, supplying the vitamin industry in Kazakhstan 
with natural and inexpensive raw materials. 

As for the conservation of the natural population of 
this unique plant, we recommend establishing a state 
nature reserve in the low-mountain massif "Syugaty," 
where Rosa potentilliflora is found. This responsibility 
could be entrusted to the forestry department of the 
Yenbekshikazakh district of the Almaty region or the 
management of the Charyn National Park, which is 
located close to the "Syugaty" massif. They should 
regularly monitor the condition of the population of this 
unique plant. Additionally, grazing should be restricted in 
areas of the "Syugaty" mountains where Rosa 
potentilliflora grows, and fires should be prevented in 
those areas. 
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