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Comparative analysis of the flora of fruit and berry plants
of the Mangistau and Atyrau regions using biodiversity indices

The article presents the results of a comprehensive analysis of the floristic and taxonomic diversity of fruit
and berry plants in Western Kazakhstan (Mangistau and Atyrau regions). Field studies conducted in 2024-
2025 revealed more than 60 species, mainly belonging to the families Rosaceae, Caprifoliaceae,
Elaeagnaceae and Grossulariaceae. The dominance of the Rosaceae family was confirmed; the genera
Crataegus, Rosa, Lonicera and Ribes form the basis of shrub-tree communities in the region. The use of the
Shannon, Simpson, Margalef, Pielou and Jaccard indices made it possible to quantitatively assess both alpha
and beta diversity of the flora. It was found that the Akmysh and Kogez sites form the most similar floristic
group in composition, whereas Inderbor is characterized by pronounced isolation and uniqueness of the spe-
cies composition. The Zheltau mountain range functions as a transit zone uniting the floras of the Mangistau
and Atyrau regions. The results indicate a highly mosaic of the floristic cover, significant ecological plasticity
of fruit and berry plants and, at the same time, the vulnerability of certain endemic and rare taxa. They are of
great importance for developing strategies for the protection of biodiversity, preserving the gene pool and the
prospective use of economically valuable species in breeding and introduction programs.

Keywords: Western Kazakhstan; flora; fruit and berry plants; biodiversity; Rosaceae; Shannon index; Jac-
quard index; arid ecosystems; floral mosaic; gene pool conservation

Introduction

The study of wild fruit and berry plants is one of the key areas of modern botany, ecology, resource
plant growing and plant conservation. These species play an essential role in the formation of natural ecosys-
tems, maintaining biodiversity and preserving the genetic fund, which is of strategic importance for the tasks
of selection, introduction and ensuring food security. In the context of increasing anthropogenic pressure and
global climate change, the relevance of a comprehensive analysis of the state, structure and adaptive poten-
tial of fruit and berry plants increases many times over [1].

Western Kazakhstan, including the Mangistau and Atyrau regions, is a unique model region for study-
ing the adaptation strategies of flora in conditions of an extremely arid climate. These territories are charac-
terised by sharply continental climatic conditions, extremely low precipitation, high summer temperatures
and a high degree of soil salinity. Despite these limiting factors, the flora is distinguished by its significant
richness and originality. In the Atyrau region, there are 899 species of vascular plants, in the Mangistau re-
gion, 770, of which fruit and berry plants make up 7.8 % and 16.7 %, respectively [2].

The taxonomic structure of fruit and berry plants in the region shows the dominance of the Rosaceae
family, which unites the most significant number of economically valuable species, while representatives of
the Caprifoliaceae, Elaecagnaceae, Grossulariaceae, Moraceae, Nitrariaceae and Peganaceae families also par-
ticipate in the formation of communities. Of most significant interest are representatives of the genus
Crataegus Tourn. Ex L., Rosa L., Ribes L. and Lonicera L., confined mainly to mountain and foothill bio-
topes. Among them, there are both widespread species (Crataegus sanguinea Pall., Lonicera tatarica L.,
Rosa laxa Retz.), and narrow-range endemics, Crataegus ambigua CA. Mey. ex A.K. Becker, Rosa iliensis
Chrshan.), as well as species with limited competitiveness (Ribes aureum Pursh) [3].

To identify patterns of floristic diversity and spatial structure of communities, quantitative biodiversity
assessment methods have been actively used in recent decades. The most common indicators are the Shan-
non index (characterising species richness and uniformity of distribution of individuals), the Simpson index
(assessment of dominance of individual taxa), as well as the Margalef index and the Pielou index (measures
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of alpha diversity). In the context of assessing floristic similarities and differences between communities, the
Jaccard index has been widely used, reflecting the degree of overlap of species composition between differ-
ent localities and allowing for the identification of both zones of high similarity and areas of unique flora.
The use of these indices provides an objective statistical basis for analysing the stability of communities,
their population dynamics and ecological-cenaotic structure [4].

The peculiarity of the flora of Western Kazakhstan is that fruit and berry plants form stable or transi-
tional phytocenoses, where their high ecological plasticity and ability to adapt to arid ecosystems are mani-
fested. At the same time, several species (for example, Crataegus ambigua and Ribes aureum) show signs of
vulnerability and reduction of habitats, which makes them objects of priority protection. The use of diversity
indices in combination with the analysis of the age structure of populations and morphological variability
allows us to identify patterns of spatial differentiation, the degree of stability of cenoses and the factors de-
termining their dynamics [5].

Thus, the need for a comprehensive study of wild fruit and berry plants in the Mangistau and Atyrau re-
gions is due to: the strategic importance of preserving the gene pool in the context of climate change and
ecosystem degradation; the need to analyze the ecological and cenotic characteristics and structure of popu-
lations; the use of biodiversity indices and the Jaccard index for an objective assessment of species richness
and floristic similarity; prospects for using the identified taxa in breeding programs and introduction.

The study aims to identify the floristic and species diversity of fruit and berry plants in the Mangistau
and Atyrau regions, assess their ecological and cenotic characteristics, intraspecific variability and adaptive
potential, and use quantitative indices of biodiversity to identify patterns of distribution and the degree of
similarity of plant communities.

Experimental

Field botanical studies were conducted in the summer of 2024-2025 in the territory of the Mangistau
and Atyrau regions, covering the main phytocenotic areas of Western Kazakhstan. Areas with different orog-
raphy, soil and climate conditions, and the degree of anthropogenic transformation were selected as key
sampling points: the Zheltau mountain range, the Inderbor plain-foothill zone (Atyrau region), as well as the
Karatau mountain range (Kogez and Akmysh gorges) and the Karaturan gorge in the mountains of South
Aktau (Mangistau region) (Fig. 1-4).

Figure 1. Crataegus altaica in the Zheltau mountains
A — a single bush towards Mangistau;
B — undergrowth towards Atyrau
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Figure 4. Tatar honeysuckle in populations: A — Zheltau Mountains; B — Kolenkeli Mountains

The selection of biological material was carried out according to standard geobotanical methods, with
preliminary route binding, visual assessment of the state of the vegetation cover and fixing the coordinates
using a Garmin eTrex 32x GPS device. For each site, an inventory of the flora was carried out with the re-
cording of all encountered species of fruit and berry plants, taking into account their phenological state, eco-
logical confinement and degree of dominance in the community [6].
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The floristic structure of plant communities was assessed based on the analysis of the binary matrix of
species presence/absence formed for the five study sites. For each pair of sites, the Jaccard index was calcu-
lated, reflecting the degree of floristic similarity and allowing one to estimate the level of species overlap
between different geographic points. The Jaccard index was calculated using the formula:

_ a
(a+b+c)

Where a is the total number of species in the first plot, b is in the second plot, and ¢ is the number of
common species. Values ranged from 0 (no matches) to 1 (complete match of species composition). Addi-
tionally, Shannon (H"), Simpson (D), Margalef (DMg), and Pielou (J') indices were used for a comprehensive
assessment of biodiversity, allowing for a quantitative characterization of alpha diversity, evenness, and
dominance of taxa within local communities [7].

All numerical calculations were performed in the Microsoft Excel 365 spreadsheet environment, as well
as in the PAST v4.13 statistical program. The obtained values were visualized in the form of heat maps,
overlap diagrams and cluster schemes using built-in Excel tools and graphic modules of the PAST software
package. Photographic recording of the floristic features of the sites and representatives of the studied taxa
was carried out using a Canon EOS 2000D digital camera with macro settings and a standardised frame
scale. Each image was provided with a geographic mark and a brief description of the biotope [8, 9].

The methodological approach implemented within the framework of this study ensured the comparabil-
ity of data between sites, statistical reliability of conclusions and the possibility of identifying spatial and
ecological patterns of formation of flora of fruit and berry plants in the conditions of arid landscapes of
Western Kazakhstan.

Results and Discussion

Floristic analysis of fruit and berry plants of the Mangistau and Atyrau regions revealed a significant
diversity of taxa, mainly belonging to the family Rosaceae. Based on the results of route studies and com-
piled floristic lists, more than 60 species were recorded, represented by both shrub and tree forms. Among
them are representatives of the genera Crataegus, Rosa, Lonicera, and Ribes, which form the basis of shrub-
tree communities in mountain and foothill biotopes.

Of particular note are such economically and ecologically significant species as Crataegus ambigua,
Rosa laxa, Lonicera tatarica, and Ribes aureum. Their occurrence in most of the surveyed areas indicates
high adaptability to arid conditions and a key role in maintaining the stability of communities. At the same
time, Ribes aureum and some endemic representatives (Crataegus ambigua) show signs of local vulnerabil-
ity and population decline, which confirms the need for their priority protection.

A comparative analysis of the species lists (Tab. 1) revealed that the most incredible diversity is found
in the Zheltau and Akmysh mountain ranges, where both widespread species (Ephedra distachya, Rosa laxa,
Spiraea hypericifolia) and rare endemics are found. The Inderbor and Karaturan sites, on the contrary,
showed lower floristic richness and relatively high flora isolation.

Table 1
Species composition
Species Gorges

Zheltau Akmysh Kogez Inderbor Karaturan
Achillea nobilis +
Agropyron desertorum +
Agropyron fragile + +
Alhagi pseudalhagi +
Allium sabulosum +
Alyssum dasycarpum +
Anabasis Salsa +
Armeniaca vulgaris + +
Artemisia austriaca + +
Artemisia lercheana +
Artemisia lessingiana +
Artemisia terrae albae +
Atraphaxis replicata + + +
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Continuation of Table 1

Species

Gorges

Zheltau

Akmysh

Kogez

Inderbor

Karaturan

Atraphaxis spinosa

Bromus tectorum

Camelina sylvestris

Caragana grandiflora

Centaurea adpressa

Centaurea squarrosa

+

Chorispora tenella

Cichorium intybus

Convolvulus fruticosus

Crataegus altaica

Crataegus ambigua

Echinops ritro

Ephedra distachya

4|+ +

Ephedra lamotolepis

Eremopyron bonaepartis

Euphorbia seguieriana

Haplophyllum obtusifolium

Herb variety

Inula britannica

Kochia prostrata

Lactuca serriola

Lagochilus acutilobus

Lavatera thuringiaca

Limonium gmelinii

Lonicera tatarica

Malacocarpus critmifolium

Malus sieversii

Marrubium vulgare

Medicago caerulea

Melilotus albus

Mentha longifolia

Meristotropis triphylla

Morus alba

Nepeta cataria

Plantago salsa

Poa bulbosa

Potentilla pedata

4|+ +

Potentilla supina

Prunus spinosa

Rhamnus sintenesii

Ribes aureum

Rosa acicularis

Rosa iliensis

Rosa laxa

R [ [ (e e [

Rose iliensis

Rubus caesius

Salix alba

+

Scandix stellata

+

Schumannia karelinii

Silene suffrutescens

Spiraea hypericifolia

Stellaria media

Stipa capillata

Teucrium polyum

Verbascum soongaricum
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The application of the Jaccard index allowed us to quantitatively assess the degree of similarity of the
floristic complexes (Tab. 2).

Table 2

Jaccard index

Region 1 Region 2 Jaccard index
Zheltau Akmysh 0.14
Zheltau Cohesion 0.11
Zheltau Inderbor 0.15
Zheltau Karaturan 0.21
Akmysh Cohesion 0.28
Akmysh Inderbor 0.03
Akmysh Karaturan 0.10

Cohesion Inderbor 0.05

Cohesion Karaturan 0.10
Inderbor Karaturan 0.09

The highest degree of similarity was observed between the Akmysh and Kogez sites (J = 0.29), indicat-
ing their similar shrub—tree community composition and comparable orographic and climatic conditions. A
moderate level of similarity was observed between the Zheltau—Karaturan (J = 0.22) and Zheltau—Inderbor (J
= 0.16) regions, which may be attributed to the presence of floral elements typical of desert—mountain envi-
ronments. The minimum values of the Jaccard index were recorded for the Akmysh—Inderbor (J = 0.03) and
Kogez—Inderbor (J = 0.05) pairs, reflecting the isolation of the flora of the Inderbor region and its unique
ecological profile.

The analysis carried out confirms that the flora of Inderborforms a relatively independent block, while
Akmysh and Kogez form a more closely related floristic group. Zheltau occupies an intermediate position,
showing partial overlap with most sites and acting as a transit zone between the floras of Mangistau and
Atyrau regions (Fig. 5).

The clustering dendrogram (Fig. 6) confirms that the flora of the Inderbor plateau forms a relatively in-
dependent block, while Akmysh and Kogez form a more closely related group. Zheltau occupies an interme-
diate position, acting as a kind of transit zone between the floras of the Mangistau and Atyrau regions. Simi-
lar results on the role of transitional areas and clustering of floras were also noted in the study of biocenoses
of the desert-mountain regions of Central Asia.

[l

Figure 5. Clustering of floristic similarity of the studied areas of Western Kazakhstan based on the Jaccard index
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\ Karateran

Figure 6. Diagram of overlapping species composition between the studied regions (Venn diagram)

The Jaccard index is one of the key coefficients for assessing the degree of similarity between
biocenoses or floristic lists of different geographical areas. It is calculated as the ratio of the number of
common species to the total number of unique species of the two compared areas. Its values vary from 0
(complete difference) to 1 (complete coincidence). Thus, the index allows us to quantitatively assess the de-
gree of floristic overlap and assume the similarity of environmental conditions, migration of species or isola-
tion of areas. Based on the calculations presented in Table 2, the Jaccard index is given.

Figure 7 shows a heat map of the Jaccard indices between regions. The colour intensity reflects
the degree of similarity of the floristic compositions: the darker the cell, the greater the similarity between
pairs of sites. The greatest similarity: Akmysh—-Kogez (J = 0.29). The minimum similarity: Akmysh—
Inderbor (J = 0.03).

A

0.25
B 0.20
C 0.15
0.10

D
-0.05

E
’ ' ' ' -0.00

A B C D E

Figure 7. Heat map of Jaccard indices between pairs of regions
(Zheltau — A, Akmysh — B, Kogez — C, Inderbor — D, and Karaturan — E)
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The most remarkable floristic similarity is observed between the Akmysh and Kogez gorges of the
mountainous Karatau (J = 0.2857). These sites demonstrate the most significant degree of similarity among
all pairs, which is probably due to geographical proximity, similarity of mountain-valley ecosystems, the
presence of dominant species (Crataegus ambigua, Rosa laxa, Rhamnus sintenesii) and common environ-
mental conditions. Both territories are located in the Western Karatau of the Mangistau region, where shrub-
tree communities are developed and good plant regeneration is observed.

An average level of similarity was found between the Zheltau Mountains and the Karaturan Gorge
(J =0.2162), indicating a moderate coincidence of flora between the Zheltau and South Aktau ridges, proba-
bly due to typical desert-mountain elements.

The flora of Mount Zheltau and Mount Inderbor (J = 0.1579), as well as Mount Zheltau and the
Akmysh gorge (J = 0.1429), show partial overlap, especially in the species Rosa laxa, Lonicera tatarica, and
Ephedra distachya.

The least similarity was recorded between the Kogez and Karaturan gorges (J = 0.1081). Despite the
remoteness of the sites, a slight overlap in floristic composition is observed, which can be explained by the
presence of typical wormwood and shrub species.

Minimal similarity: Akmysh—Inderbor (J = 0.0345), Kogez—Inderbor (J = 0.0526), Inderbor—Karaturan
(J =0.0938). These values indicate a significant floristic isolation of the Inderbor site, despite the abundance
of shrubs (Rosa laxa, Spiraea hypericifolia), but with fewer common species than other regions. Perhaps the
reason is the excellent ecological niche (deep depressions, unique microclimates) and different soil substrate.
The Zheltau Mountains serve as a transitional point between the floras of the Atyrau and Mangistau regions,
exhibiting moderate similarity with most areas. Inderbor is characterised as the most isolated floristically
point, which may indicate specific environmental conditions or phytocenotic uniqueness of this area.
Akmysh and the Cogez, as parts of a single mountain range, form a relatively homogeneous floristic group
with a high level of internal similarity. The Jaccard index confirmed the clustering of sites by floristic simi-
larity, with geographic proximity and environmental conditions playing a decisive role in the formation of
similarity.

Additional analysis of alpha diversity using the Shannon, Simpson, Margalef, and Pielou indices
(Fig. 8) revealed that the highest species richness and uniformity of distribution of individuals are character-
istic of the flora of Mount Zheltau and Akmysh gorge of the Karatau mountains. In contrast, Inderbora ex-
hibits a pronounced dominance of individual taxa and low uniformity. This confirms the ecological plasticity
of the communities of Mount Zheltau and the vulnerability of the flora of the Inderbor. Analysis of the diver-
sity indices presented in Figure 8 showed stable differences between the studied geographic regions.

= Zhettau Karaturan
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Figure 8. Comparative values of biodiversity indices (Shannon, Simpson, Margalef, Pielou) for the five studied areas
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Regardless of the change in the parameter a, the index values remained constant, indicating the stability
of the species diversity assessment when using this approach. The lowest index value was recorded for
Zheltau Mountains (about 13), which may indicate a relatively low level of floristic richness in this location.
Such results may be associated with both abiotic factors (aridity of the climate, poor soil cover) and anthro-
pogenic impact, limiting the restoration processes of biocenoses. Higher indicators are noted in the Akmysh
gorges, Mountain Karatau, and Mount Inderbor (about 23), which indicate favourable conditions for main-
taining floristic diversity. However, it is worth noting that despite the external similarity of numerical values,
differences in the structure of plant communities may be observed, due to different ecological and
phytocenotic confinement of species. The maximum value of the index is characteristic of the Kogez gorges
of the Karatau mountains (about 28). This result indicates the highest saturation of flora. It is probably asso-
ciated with a combination of factors—a more diverse relief, the presence of transitional ecotopes and a lower
level of economic development of the territory. An intermediate position is occupied by the Karaturan gorges
of the mountains of southern Aktau (about 18). The obtained value may reflect a limited set of species
groups, while the preservation of floristic diversity in such conditions may depend on the stability of key
dominant species. Thus, the conducted analysis confirms the presence of apparent regional differences in the
level of species diversity of fruit and berry plants in Western Kazakhstan. The obtained data are consistent
with the results of previous studies of the flora of arid ecosystems in Central Asia, where a high spatial mo-
saic of biodiversity indicators was also noted.

A comparative assessment of the taxonomic structure (Fig. 9) revealed the dominance of the Rosaceae
family, which accounts for the most significant number of economically valuable species. Along with this,
representatives of Caprifoliaceae (Lonicera tatarica), Elaeagnaceae (Elaeagnus angustifolia) and
Grossulariaceae (Ribes aureum) play a significant role. The data obtained are consistent with previously pub-
lished works, confirming the key role of the Rosaceae family in the formation of the flora of the arid regions
of West Kazakhstan. Figure 9 shows the distribution of taxa of fruit and berry plants by families in the
Mangistau and Atyrau regions.

-—0ns
-—n E
—H

Figure 9. Distribution of taxa of fruit and berry plants by families in the Mangistau and Atyrau regions

The analysis revealed that the diversity indices vary with the number of taxa, but the dynamics differ
across the indices used. The hS index (blue) remained virtually unchanged and close to zero with an increase
in the number of taxa. This suggests that the index does not accurately capture the differences in the flora’s
structure across these regions, potentially limiting its usefulness in assessing the actual level of diversity. At
the same time, the hE (black) and hT (red) indices demonstrated positive dynamics: with an increase in the
number of taxa, their values increased from ~3.2 to ~4.0. Moreover, the hE values were slightly higher com-
pared to hT, which indicates a certain redundancy or evenness of the distribution of taxa by families. This
suggests that the flora of the studied areas is characterized by moderate taxonomic diversity with a tendency
to increase with an increase in the sample size. Thus, the analysis of taxa distribution shows that the flora of
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Mangistau and Atyrau regions has a relatively balanced structure, where several dominant families play the
leading role. At the same time, the identified differences between the hE and hT indices allow us to conclude
that the distribution of taxa is heterogeneous and that it is essential to take into account different indices
when interpreting taxonomic diversity.

The spatial differentiation scheme of flora (Fig. 10) shows that floristic isolation is characteristic of
Inderbor Mountain, Atyrau Region. In contrast, the flora of the Akmysh and Kogez gorges of the Karatau
Mountains, Mangistau Region, forms the most homogeneous group with a high level of internal similarity.
The revealed patterns are essential for developing strategies for the conservation of rare and vulnerable spe-
cies, as well as for assessing the prospects for their use in breeding and introduction programs.

Figure 10. Scheme of spatial differentiation of fruit and berry plant flora
by geographical areas of Western Kazakhstan

As can be seen in Figure 10, with an increase in the number of studied samples, a stable trend towards
an increase in the B-diversity index is observed. At the initial stages of the sample (1-2 sites), the values were
about 15-30, while with an expansion of the number of sites to five, the index increased to 65-70. Such dy-
namics indicate a pronounced spatial heterogeneity of the flora of fruit and berry plants in Western Kazakh-
stan. A wide confidence interval demonstrates the presence of significant differences between individual ge-
ographic sites. This confirms that the flora of the region is formed due to a combination of locally specific
taxa that are unevenly distributed across the territory. Such a mosaic of the floristic cover is characteristic of
arid and semi-arid ecosystems, where even closely located biotopes can differ significantly in the composi-
tion and number of species. Thus, the obtained results indicate that spatial differentiation is a key factor in
the formation of the floristic diversity of fruit and berry plants in Western Kazakhstan. This is consistent
with the findings of other researchers who noted high variability in species composition depending on the
geographical and environmental conditions of the region.

Thus, the conducted comprehensive analysis showed that regions highly differentiate the flora of fruit
and berry plants of Western Kazakhstan, have a significant presence of economically valuable and endemic
species, and have identified zones of both high similarity and uniqueness. This emphasizes the need for pri-
ority protection of individual populations and supports the strategic importance of preserving the gene pool
of the region in the context of increasing climate change.

Conclusion

A comprehensive study of the floristic and taxonomic diversity of fruit and berry plants in the
Mangistau and Atyrau regions revealed a significant wealth of taxa, their spatial mosaicism, and key factors
that determine the formation of plant communities. The Rosaceae family plays the most crucial role in the
flora; its representatives form the basis of shrub-tree communities and are of high economic value. The use
of Shannon, Simpson, Margalef, Pielou, and Jacquard indices showed that the flora of the region is charac-
terised by pronounced regional differences: the Akmysh and Kogez sites form the most homogeneous group
with a high level of floristic similarity. At the same time, Inderbor stands out as the most isolated and unique
floristic complex. Zheltau serves as a transit zone between the floras of the Mangistau and Atyrau regions. A
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comparative analysis of the spatial distribution of the flora confirmed that B-diversity increases with an in-
crease in the number of samples, reflecting the high heterogeneity of the floristic cover in arid conditions.
This result emphasizes the importance of locally specific taxa and points to the need to preserve unique pop-
ulations. The results obtained have both fundamental and applied significance: they form a scientific basis
for assessing the adaptive potential of fruit and berry plants, developing programs for the protection of rare
and vulnerable species, as well as the prospective use of individual taxa for breeding and introduction pur-
poses. In the context of increasing climate change and anthropogenic pressure, the priority task remains the
preservation of the region’s gene pool, which requires the integration of botanical research with practical
measures to protect biodiversity.
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A. NmanbaeBa, H. lyiiceHoBa, A. Jlykmanos, I'. bek6ochiH

MamnrpicTay KoHe AThIPay 00JIbICTAPBIHBIH JKeMicC-KUAEK oCiMaiKTepi
(1opachiH OHOATYAHTYPJIJIIK HHAEKCTEPi AaPKbLIbI CATBICTHIPMAJIBI TAJIAAY

Maxkanana bateic KazakcranueiH (ManFpictay XKoHe ATBIpay OOJNBICTaphl) JKEMIC-KHAEK OCIMIIKTEpiHiH
(topasbIK JKoHE TaKCOHOMMSUIBIK alyaHTYPJIUTITIH KelleHAl Tajumay HoTwkenepi yceiHbuFan. 2024-2025
JKBUIZApBl JKYPri3UITeH JAamanblK 3epTreyiep 60-TaH acTaM TypAl aHBIKTanubl, ONapiblH OachkiM Oediri
Rosaceae, Caprifoliaceae, Elaeagnaceae sxone Grossulariaceae TtykpiMaacTapbiHa skataipl. Rosaceae
TYKBIMJIAChIHBIH OachIMIBUIBIFEI pacTanasl; Crataegus, Rosa, Lonicera skone Ribes TybicTapbl aiiMakThIH
OyTanbl-aramThl KaybIMIACTHIKTAPBIHBIH Heri3iH Kypainsl. lllennon, Cummncon, Mapraned, Ilmry sxone
JKaxkxap mHEEKCTepiH KoigaHy (IIOpaHBIH anbda jkoHe OeTa alyaHTYDIUIriH CaHIBIK TYpFbIIa Oaramayra
MYMKiHOIK Oepai. Axmeim neH Keres ydackernepi TYpiik KypaMbl OOHBIHINA €H yKcac (IOPAaNBIK TOITHI
KYpaWTHIHEL, a1 VHIep epekiie OKIIaylaHFaH jkoHe Oipereil Typ KypaMbIMEH epeKIIeleHeTiHI aHBIKTAJIIbL.
XKenray xoracel MaHFEICTay MEH ATHIpay OOJNBICTaphl (opacklH OipiKTIpeTiH TPaH3UTTIK alMaK peJiH
aTkapanbl. AJBIHFAaH HOTIKenep (iopa KaMBUIFBICHIHBIH JKOFapbhl MO3aUKAJIBUIBIFBIH, JKEMiC-KHICK
OCIMIIKTEPiHIH AKOJOTHSUIBIK MKEMAUTITH JKoHEe KeHOip 3HAEMHUK IEH CHPEK TaKCOHIAPABIH Ocal eKeHiH
Kepcereni. bys gepekrep OMOamyaHTYPIITIKTI caKkTay CTpPaTETUSUIAPbIH d3ipiiey, TeHO(POHATH KOpFay JKoHE
[IApYalIbUIBIK MAHBI3EI 0ap TYPJIEPl CENEKIMs MEH HHTPOAYKIHS OarnapiaMaiapblHAa Oonamakra maiga-
JIaHy YIOiH MaHBI3/bL.

Kinm coe30ep: Barvic Ka3akcraH, diopa, sxemic-xuaek eciMuikrepi, Onoaryanrypiinik, Rosaceae, lllenHon
nHekci, Xakkap uHACKC, KyaH SKoxKy#Henep, Gpiopaiblk Mo3anuka, TeHO(QOHITHI caKkTay

A. Nmanb6aeBa, H. [lyiicenoBa, A. Jlykmanos, I'. bek6ocwiH

CpaBHuTe/IbHBIN aHAJU3 QJIOPHI IUI0I0BO-ATOAHBIX pacTeHuid MaHrucrayckou
U ATbIpaycKoi 00s1acTeill ¢ HCIOJIb30BaHHEM MHAEKCOB OHOpa3HOo00Opasus

B crarpe npencraBieHs pe3yabTaThl KOMIUIEKCHOTO aHAIH3a (IIOPUCTUYECKOTO M TAKCOHOMUYECKOTO pas-
HOOOpa3us II0I0BO-ATOHBIX pacTeHuil 3anaaHoro Kaszaxcrana (MaHructayckoit 1 ATbIpaycKoii o0macteit).
[ToneBeie uccnenoBanus, nposeacHubie B 2024-2025 rr., BeisiBIIM 6ojee 60 BUIOB, MPEUMYIIECTBEHHO OT-
Hocsimxcs K cemeinicream Rosaceae, Caprifoliaceae, Elaeagnaceae u Grossulariaceae. TToarBepskaeHo 10MH-
HupoBaHue cemelicTBa Rosaceae; poxpr Crataegus, Rosa, Lonicera u Ribes ¢popmupyror ocHOBY KycrapHu-
KOBO-JIPEBECHBIX coo0rmIecTB pernoHa. [Ipumenenne unnexco lllennona, Cummcona, Mapraneda, [Tury u
JKakkapa mo3BOMIO KOJMYECTBEHHO OLICHUTH anb(a- u Oera-pasHooOpasue Gpuopsl. Y CTaHOBICHO, YTO yda-
cTkr AkMbIr 1 Kores ¢popMupyror Hanbonee cXOaHy 0 (pIOpHCTHYECKYIO TPYIITY 110 BUIOBOMY COCTaBy, TO-
raa kak MHgep oTiamyaercst BBIPAKEHHOW HM30JIMPOBAHHOCTBHIO M YHHUKAIBHOCTBIO (iopsl. 'OpHBIT MaccuB
JKenray BBEIOJTHAET POJIb TPAH3UTHON 30HBI, 00BenuHAIONICH (h1opy MaHrHCcTaycKOW U ATBIpaycKoii obmac-
Teit. [TosrydeHHbIe pe3yIbTaThl CBHACTENBCTBYIOT O BBICOKOH MO3aMYHOCTH (DIIOPUCTHYECKOTO MOKPOBA, 3HA-
YHUTEIBHON IKOJIOTMYECKOM IUIACTHYHOCTH IUIOJ0BO-ATOMHBIX PACTEHHH M OJHOBPEMEHHO YSI3BHUMOCTH OT-
JeTBHBIX SHJIEMUYHBIX U PEAKUX TaKCOHOB. OHM MMEIOT OOJbIIOE 3HAYECHHE AJIs1 pa3pabOTKH CTpATeruii ox-
paHbl OMOpa3HOOOpa3usl, COXpaHeHHs: TeHO(POH/Ia U MIEPCIICKTUBHOTO HUCIIOIb30BaHUS X035CTBEHHO-IIEHHBIX
BHUJIOB B CENIEKIIMOHHBIX ¥ MHTPOLYKIIHOHHBIX IPOTPaMMaXx.

Kniouesvie cnosa: 3ananneiit Kazaxcras, ¢iopa, II0J0Bo-ATOIHBIE pacTeHns, OnopasHooOpasue, Rosaceae,
ungexc [lennona, nunekc Xakkapa, apuHbie 5KOCHCTEMBI, (PIOpUCTHYECKAsi MO3aHYHOCTh, COXPaHEHHUE Te-
HO(OHIA
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