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Wild-Growing Species of the Genus Ribes L.
in Central Kazakhstan: Bioecological Characteristics

The genus Ribes L.(Grossulariaceae) comprises humerous species of ecological, nutritional, and medicinal
importance that are widely distributed across temperate regions of the Northern Hemisphere. Central Kazakh-
stan represents a biogeographically complex area characterized by diverse landscapes and heterogeneous en-
vironmental conditions; however, information on wild-growing Ribes species in this region remains frag-
mented and insufficiently systematized. This review aims to synthesize and critically evaluate the available
literature on the bioecological characteristics, phytochemical composition, and research prospects of wild
Ribes species occurring in Central Kazakhstan, with particular focus on Ribes aciculare Pall., Ribes
nigrum L., and representatives of the Ribes saxatile species complex. The review is based on an analysis of
regional floristic sources, ecological studies, and phytochemical investigations published in international and
regional scientific journals. Data on species distribution, habitat preferences, phenology, and ecological adap-
tations are summarized, together with information on major groups of bioactive compounds, including
anthocyanins, flavonoids, proanthocyanidins, organic acids, and vitamins. Most phytochemical studies of the
genus Ribes have focused on Ribes nigrum, which remains the best-studied species. In contrast, information
on other wild Ribes taxa remains limited and scattered across different publications, making comprehensive
evaluation difficult. Taxonomic uncertainties within the Ribes saxatile species complex further complicate re-
gional research and highlight the importance of accurate species identification. The existing literature also re-
veals several important gaps, particularly regarding region-specific phytochemical characteristics, ecological
variation among natural populations, and the influence of environmental factors on secondary metabolite ac-
cumulation. Further research integrating bioecological and phytochemical approaches is necessary to better
understand wild Ribes diversity and support the sustainable use of these species in Central Kazakhstan.

Keywords: Ribes L.; Central Kazakhstan; bioecology; phytochemical composition; currants; medicinal plants,
wild-growing species.

Introduction

The genus Ribes L., belonging to the family Grossulariaceae, comprises approximately 150-200 species
distributed predominantly across the temperate and boreal regions of the Northern Hemisphere (Rehder,
1940; Takhtajan, 1986; Hummer & Barney, 2002). Species of this genus, commonly referred to as currants
and gooseberries, are widely recognized as valuable biological resources due to their ecological significance,
nutritional properties, and medicinal potential. Both wild and cultivated representatives of Ribes play an im-
portant role in natural ecosystems and agroecosystems, serving as components of forest understories, shrub
communities, and ecotones, as well as sources of food for wildlife and humans (Brennan, 2008; Izteleuova
et al., 2025).

From a biochemical and nutritional perspective, Ribes species are distinguished by their high content of
biologically active compounds. Fruits and leaves contain diverse groups of secondary metabolites, including
anthocyanins, flavonoids, proanthocyanidins, phenolic acids, vitamins (particularly vitamin C), organic ac-
ids, and polysaccharides, many of which exhibit pronounced antioxidant, anti-inflammatory, antimicrobial,
and other health-promoting activities (Koponen et al., 2007; Dobson et al., 2012; Kriiger& Dietrich, 2018;
Izteleuova et al., 2025). Among the genus, Ribes nigrum L. has been studied most intensively, owing to its
widespread cultivation and established use in food, pharmaceutical, and nutraceutical industries (Nour et al.,
2011; Boda et al., 2025). In contrast, the phytochemical composition and biological properties of many wild-
growing Ribes species remain poorly characterized, particularly in regions where these taxa occur exclusive-
ly or predominantly in natural habitats [1].
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Central Kazakhstan represents a biogeographically complex and environmentally heterogeneous region,
encompassing steppe, forest-steppe, and low- to mid-mountain ecosystems with pronounced continental cli-
matic conditions. The region is characterized by strong seasonal temperature fluctuations, variable precipita-
tion, and a mosaic distribution of habitats, including rocky slopes, river valleys, forest “islands”, and moist
microhabitats within predominantly arid landscapes (Takhtajan, 1986; Sagdullaev & Ishmuratova, 2016).
Such environmental heterogeneity creates favorable conditions for the persistence of relict, boreal, and
mesophilous plant species, including representatives of the genus Ribes. However, despite the availability of
regional floristic works, information on the ecology, distribution, and biological characteristics of wild Ribes
species in Central Kazakhstan remains scattered and has not been comprehensively synthesized.

According to available floristic and regional botanical sources, several wild-growing Ribes taxa occur
in Central Kazakhstan, including Ribes aciculare Pall., Ribes nigrum L., and representatives of the Ribes
saxatile species complex (Sagdullaev & Ishmuratova, 2016; Bai et al., 2025). These taxa differ in ecological
preferences, habitat requirements, and morphological traits, while also presenting taxonomic challenges due
to synonymy, overlapping diagnostic characters, and varying species concepts adopted by different authors.
In particular, the R. saxatile complex has been treated inconsistently in the literature, with related taxa such
as R. diacantha Pall., R. petraesumauct. non Wulfen, and R. rubrum var. saxatile being interpreted either as
distinct species or as intraspecific variants, depending on regional and taxonomic approaches (Rehder, 1940;
Pikunova et al., 2022; Zhao et al., 2025) [2].

Despite the growing global interest in Ribes species as sources of functional foods and
phytopharmaceuticals, most phytochemical and pharmacological studies are based on cultivated material or
populations from Western and Eastern Europe, East Asia, and North America (Osmianski&Wojdyto, 2009;
McDougall & Stewart, 2005; Minasyan et al., 2025). Consequently, there is a notable lack of data on wild-
growing populations from Central Asia, including Central Kazakhstan, where environmental stress factors
such as drought, temperature extremes, and edaphic heterogeneity may significantly influence both
bioecological traits and secondary metabolite profiles. Understanding these relationships is essential for as-
sessing the adaptive potential of wild Ribes species, their value as genetic resources, and their prospects for
conservation and sustainable use.

The aim of the present review is to synthesize and critically analyze available literature on the wild-
growing species of the genus Ribes in Central Kazakhstan, with a focus on their bioecological characteristics,
phytochemical composition, and research perspectives. Specifically, this review addresses (i) the taxonomic
status and species composition of Ribes in the region; (ii) patterns of distribution, habitat preferences, and
key bioecological traits; (iii) the current state of knowledge on phytochemical constituents and reported bio-
logical activities; and (iv) existing gaps in research and future directions for integrated ecological, phyto-
chemical, and conservation-oriented studies (Fig. 1).
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Figure 1. Appearance of blackcurrant populations (Karaganda Region)

Experimental

2. Materials and Methods

2.1. Literature Search Strategy

This review is based on an analysis of scientific publications devoted to wild-growing species of the
genus Ribes L., with particular attention to taxa recorded in Central Kazakhstan. Relevant literature was
identified through searches in major international databases, including Scopus, Web of Science, PubMed,
Google Scholar, and ScienceDirect, as well as in regional botanical publications and national scientific
sources.

Additional relevant publications were identified through manual screening of reference lists from key
review articles and floristic monographs (Rehder, 1940; Takhtajan, 1986; Sagdullaev & Ishmuratova, 2016;
Izteleuova et al., 2025) [3].

Search queries were constructed using combinations of keywords such as “Ribes”, “wild species”,
“bioecology”, “phytochemistry”, “anthocyanins”, “phenolic compounds”, “Central Kazakhstan”, “Species
distribution”, and “Grossulariaceae”. Both English- and Russian-language publications were considered in
order to capture regional floristic and ecological studies that are often underrepresented in international data-
bases. The primary time frame of the literature search covered publications from 1990 to 2025, while earlier
classical taxonomic and floristic works were included where necessary to clarify species concepts and no-
menclature (Rehder, 1940; Flora of Kazakhstan Editorial Board, 1961-1975).

2.2. Inclusion and Exclusion Criteria

Publications were included in the review if they met one or more of the following criteria: (i) provided
data on the distribution, ecology, or bioecological characteristics of Ribes species occurring in Central Ka-
zakhstan or adjacent regions with comparable environmental conditions; (ii) reported phytochemical compo-
sition or biological activity of Ribes species, particularly Ribes nigrum, Ribesaciculare, or taxa related to the
Ribes saxatile species complex; (iii) addressed taxonomic, systematic, or genetic aspects relevant to species
delimitation within the genus Ribes.

Priority was given to studies focusing on wild-growing populations rather than cultivated material, es-
pecially when discussing ecological traits, habitat preferences, and natural variability. Experimental and ana-
Iytical studies based on cultivated varieties were included only when data on wild populations were unavail-
able or when such studies provided essential background information on phytochemical classes or biological
activities characteristic of the genus (Dobson et al., 2012; Kriiger & Dietrich, 2018; Izteleuova et al., 2025).

Publications were excluded if they:

(i) focused exclusively on unrelated genera or species not taxonomically associated with Ribes; (ii) ad-
dressed only agronomic practices or commercial cultivation without relevance to wild taxa; (iii) lacked suffi-
cient methodological detail or clear taxonomic identification of the studied material [4].
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2.3. Data Extraction and Synthesis

Relevant information was extracted from selected publications and systematically organized into the-
matic categories corresponding to the objectives of the review. Data on species distribution, habitat charac-
teristics, phenology, life forms, and ecological adaptations were summarized to provide an integrated over-
view of bioecological traits. Phytochemical data were grouped according to major classes of compounds,
including phenolic compounds, anthocyanins, flavonoids, proanthocyanidins, vitamins, organic acids, and
volatile constituents, with particular emphasis on compounds reported consistently across multiple studies
(Koponen et al., 2007; Oszmianski & Wojdyto, 2009; Nour et al., 2011).

Where available, information on analytical methods (e.g., HPLC-DAD, LC-MS/MS, GC-MS) was rec-
orded to facilitate comparison between studies and to assess the reliability and comparability of reported re-
sults (Lee et al., 2005; Prior et al., 2005). Biological and pharmacological activities were evaluated qualita-
tively based on experimental models, target systems, and reported effect sizes, without extrapolation beyond
the evidence provided in the original sources (Mc Dougall & Stewart, 2005; Minasyan et al., 2025).

The synthesized data were subsequently used to identify patterns, knowledge gaps, and inconsistencies
in the current literature, forming the basis for the discussion of research perspectives and future directions
presented in later sections of this review [5].

3. Taxonomic Notes and Species Concept

The genus Ribes L. is traditionally placed in the family Grossulariaceae, which is widely recognized as
a distinct taxonomic unit within the order Saxifragales (Rehder, 1940; Takhtajan, 1986). Representatives of
Ribes are deciduous shrubs characterized by palmately lobed leaves, racemose or solitary inflorescences, in-
ferior ovaries, and berry-type fruits. The genus includes both currants and gooseberries and is distributed
predominantly in temperate and boreal regions of the Northern Hemisphere, with centers of diversity in Eur-
asia and North America (Hummer & Barney, 2002; Brennan, 2008).

Historically, the taxonomic circumscription of Ribes has been subject to debate, particularly regarding
its relationship with the genus Grossularia Mill. In older classifications, gooseberries were often treated as a
separate genus (Grossularia), based primarily on morphological characters such as the presence of spines
and differences in inflorescence structure (Rehder, 1940). However, most modern taxonomic treatments in-
corporate Grossularia within Ribes, recognizing these taxa as part of a single, morphologically variable ge-
nus supported by anatomical, cytological, and molecular evidence (Graham et al., 1996; Hummer & Barney,
2002; Pikunova et al., 2022). In the present review, Ribes is treated in this broadly accepted sense (Ribes
sensulato), in accordance with contemporary floristic and systematic sources.

Within the genus, species delimitation remains problematic for several taxonomic groups, particularly
those characterized by high morphological plasticity and overlapping diagnostic features. One of the most
challenging groups is the Ribes saxatile species complex, which has been interpreted differently by various
authors depending on geographic region and taxonomic tradition. In the literature, taxa such as Ribes saxatile
Pall., Ribes diacantha Pall., Ribes petraeumauct. non Wulfen, and Ribes rubrum var. saxatile have been
treated either as distinct species, subspecies, or intraspecific variants (Rehder, 1940; Flora of Kazakhstan
Editorial Board, 1961-1975; Pikunova et al., 2022; Zhao et al., 2025) [6].

The name Ribes petraeum has frequently been applied in a broad and sometimes incorrect sense (auct.
Non Waulfen) to rocky or montane forms of Ribes with reduced leaf size and compact growth habit. Such us-
age has contributed to taxonomic ambiguity, particularly in regional floras, where morphological variation
may reflect ecological adaptation rather than clear species-level differentiation. Similarly, Ribes diacantha
Pall. has been variably regarded as an independent species or remember its treatment as part of the R.
saxatile aggregate, depending on the diagnostic weight assigned to spine development, inflorescence struc-
ture, and fruit characteristics (Rehder, 1940; Flora of Kazakhstan Editorial Board, 1961-1975).

Molecular and population-level studies conducted on Ribes in other regions have demonstrated that
morphological traits traditionally used for species delimitation may exhibit considerable plasticity under var-
ying environmental conditions (Graham et al., 1996; Palmieri et al., 2009; Pikunova et al., 2022). These find-
ings support the view that the R. saxatile group represents a species complex rather than a set of clearly iso-
lated taxa, particularly in ecologically heterogeneous regions. However, comparable genetic and integrative
taxonomic studies are currently lacking for populations occurring in Central Kazakhstan, limiting the possi-
bility of definitive taxonomic conclusions for this region [7].

In floristic treatments of Central Kazakhstan, including regional monographs and checklists, the pres-
ence of Ribes aciculare Pall., Ribes nigrum L., and taxa attributed to the Ribes saxatile group has been con-
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sistently reported, although the taxonomic interpretation of the latter varies among sources (Sagdullaev &
Ishmuratova, 2016; Bai et al., 2025). To avoid taxonomic overinterpretation and to maintain consistency
with available data, the present review adopts a conservative approach and refers to these taxa collectively as
the Ribes saxatile complex (sensulato) when discussing distribution, ecology, and phytochemical data in
Central Kazakhstan.

Such an approach allows for the integration of heterogeneous literature sources while acknowledging
existing uncertainties in species delimitation. At the same time, it highlights the need for future integrative
studies combining detailed morphological analysis, molecular markers, and ecological data to clarify the tax-
onomic status of Ribes taxa in Central Kazakhstan and adjacent regions [8].

4. Study Area: Central Kazakhstan

Central Kazakhstan represents a distinct natural-geographical region located in the central part of the
Republic of Kazakhstan and largely corresponding to the territory of the Kazakh Uplands (Saryarka). The
region is characterized by a complex geological history and a pronounced heterogeneity of landscapes, form-
ing a mosaic of steppe plains, low mountain ranges, rocky massifs, intermontane depressions, and river val-
leys. Such landscape diversity plays a key role in shaping the floristic composition and ecological differen-
tiation of plant communities, including habitats suitable for wild-growing species of the genus Ribes
(Takhtajan, 1986; Sagdullaev&Ishmuratova, 2016).

The climate of Central Kazakhstan is sharply continental, with cold winters, hot and dry summers, and
high interannual variability in temperature and precipitation. Mean annual air temperatures are generally low,
while seasonal amplitudes may exceed 3540 °C. Precipitation is unevenly distributed throughout the year
and across the region, with annual totals typically ranging from 200 to 350 mm, increasing locally in moun-
tainous and foothill areas (Takhtajan, 1986). These climatic conditions impose significant constraints on
vegetation development and favor the formation of drought-tolerant steppe communities, interspersed with
mesophilous vegetation in ecologically favorable microhabitats [9].

Vegetation cover in Central Kazakhstan is dominated by steppe and dry steppe ecosystems; however,
forested areas occur as isolated “islands” within mountainous regions and along river valleys. These forest
and shrub communities are often confined to north-facing slopes, shaded ravines, rocky outcrops, and zones
with increased soil moisture availability. Such microhabitats provide refugial conditions for mesophilous
shrub species, including representatives of Ribes, which are otherwise unable to persist in the open steppe
under arid climatic conditions (Sagdullaev & Ishmuratova, 2016).

Soil cover in the region is similarly heterogeneous, ranging from chestnut and dark chestnut soils in
steppe zones to mountain meadow, forest, and skeletal soils on rocky slopes and uplands. River valleys and
temporary watercourses create localized zones of increased soil moisture and nutrient availability, supporting
riparian and shrub vegetation. These edaphic factors, in combination with topography and microclimate, are
critical determinants of the distribution and persistence of wild Ribes populations in Central Kazakhstan
(Flora of Kazakhstan Editorial Board, 1961-1975; Sagdullaev & Ishmuratova, 2016) [10].

5. Distribution and Habitat Preferences of Central Kazakhstan Ribes

The distribution of wild Ribes species in Central Kazakhstan is closely related to the strong environ-
mental contrasts characteristic of the region. Although the landscape is dominated by arid steppe ecosystems,
these plants tend to occur in localized habitats where moisture conditions are relatively more favorable for
mesophilous vegetation. According to regional floristic treatments and botanical surveys, representatives of
the genus Ribes occur sporadically and are confined to ecologically favorable sites, rather than being contin-
uously distributed across the region (Flora of Kazakhstan Editorial Board, 1961-1975; Sagdullaev &
Ishmuratova, 2016) [11].

Available data indicate that Ribes aciculare Pall., Ribes nigrum L., and taxa attributed to the Ribes
saxatile complex are primarily associated with mountainous and submontane areas of Central Kazakhstan,
including the Ulytau mountain system and adjacent uplands. These species are typically recorded in shaded
ravines, moist rocky slopes, forested valleys, and along permanent or temporary watercourses, where soil
moisture availability is higher and microclimatic conditions are less extreme than in surrounding open steppe
areas (Sagdullaev & Ishmuratova, 2016; Bai et al., 2025).

Habitat preferences of Ribes species in the region reflect their general ecological requirements for mod-
erate moisture, partial shading, and protection from extreme temperature fluctuations. North-facing slopes,
narrow gorges, and rock fissures provide refugial conditions that reduce evapotranspiration and buffer
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against summer heat and winter cold. In such habitats, Ribes shrubs often occur as components of shrub—
herbaceous communities or forest undergrowth, rather than forming dense or extensive populations (Flora of
Kazakhstan Editorial Board, 1961-1975).

Edaphic conditions also play a critical role in shaping the distribution of Ribes species. In Central Ka-
zakhstan, these taxa are most frequently associated with well-drained but moisture-retentive soils, including
mountain meadow soils, forest soils, and skeletal substrates enriched with organic matter in rock crevices
and slope accumulations. In riparian habitats, Ribes may occur on alluvial soils with periodic moisture sup-
ply, particularly along small streams and seasonal watercourses (Sagdullaev & Ishmuratova, 2016) [12].

Altitude represents an additional factor influencing the occurrence of Ribes species in the region. Alt-
hough precise altitudinal ranges are not consistently reported in the literature, available observations suggest
that wild Ribes populations in Central Kazakhstan are mainly confined to low- and mid-mountain belts,
where climatic conditions are comparatively milder and precipitation levels are slightly higher than in sur-
rounding plains (Takhtajan, 1986; Bai et al., 2025). The absence or rarity of Ribes species in lowland steppe
areas underscores their limited tolerance to prolonged drought and high summer temperatures.

Overall, the distribution pattern of Ribes species in Central Kazakhstan can be characterized as frag-
mented and habitat-dependent, shaped by the presence of localized mesic microhabitats within a broader arid
matrix. This spatial fragmentation has important implications for population structure, regeneration dynam-
ics, and genetic diversity, as well as for the conservation and sustainable use of wild Ribes resources in the
region. The observed habitat specificity also suggests that environmental factors may significantly influence
bioecological traits and phytochemical profiles of wild-growing Ribes populations, a topic that warrants fur-
ther investigation in subsequent sections of this review (Table 1).

Table 1

Wild-growing Ribes species reported for Central Kazakhstan and their main habitat characteristics

Accepted Habitat type . N
Species species / in Central . Typlca_l A|t|_tud|nal Fange | Main sources
; microhabitats (if reported)
taxonomic note Kazakhstan
Shaded rock Flora of Kazakh-
. . Mountain slopes, <y Low-mid moun- |stan (1961-1975);
Ribes aciculare  |Accepted slopes, moist gul- |, ~:
. forest edges, rocky |} tain belt (not con- |Sagdullaev &
Pall. species : lies, forest under- | .
ravines stor sistently reported) |Ishmuratova
y (2016)
Flora of Kazakh-
N . stan (1961-1975);
. . Accepted Rlp_arlan forests, Rlverbanks,_ stream Low-midmountain |Sagdullaev &
Ribes nigrum L. . moist valleys, shrub |valleys, moist for-
species communities est marains belt Ishmuratova
g (2016); Bai et al.
(2025)
Species complex
(incl. Rehder (1940);
R. diacantha, Rock crevices Flora of Kazakh-
Ribes saxatile R. petr aeum Rocky slopes, moun- north-facin ’ Mainly stan (1961-1975);
Pall. s.1. auct. non tains hrublands slones scre%s mountainbelt Pikunova et al.
Waulfen, Pes, (2022); Bai et al.
R. rubrum var. (2025)
saxatile)
Note.

1. Habitat descriptions are summarized from regional floristic sources; detailed quantitative ecological data are limited for
Central Kazakhstan.

2. The Ribes saxatile group is treated here as a species complex (sensulato) due to taxonomic inconsistencies among sources.

3. Altitudinal ranges are reported only when explicitly mentioned in the literature.

6. Bioecological Characteristics of Wild-Growing Ribes Species

Wild-growing species of the genus Ribes in Central Kazakhstan exhibit a range of bioecological traits
that reflect their adaptation to heterogeneous and often stressful environmental conditions. These traits in-
clude life form characteristics, phenological patterns, reproductive strategies, mechanisms of seed dispersal
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and regeneration, as well as responses to limiting environmental and anthropogenic factors. Available infor-
mation on these aspects is derived mainly from regional floristic accounts and general ecological studies,
while species-specific quantitative data remain limited for the region (Flora of Kazakhstan Editorial Board,
1961-1975; Sagdullaev & Ishmuratova, 2016) [13].

6.1. Life Forms and Population Traits

All wild Ribes species reported from Central Kazakhstan are perennial deciduous shrubs. They typically
form multi-stemmed bushes with well-developed root systems, allowing them to persist in rocky substrates,
shallow soils, and periodically dry habitats. Plant height and crown architecture vary depending on species,
habitat conditions, and moisture availability. In shaded and relatively moist microhabitats, individuals may
attain greater height and biomass, whereas in exposed rocky sites plants often exhibit reduced stature and
compact growth forms (Rehder, 1940; Flora of Kazakhstan Editorial Board, 1961-1975).

Populations of wild Ribes in the region are generally sparse and spatially fragmented, reflecting the
patchy distribution of suitable habitats. Dense, continuous stands are uncommon; instead, plants occur as
isolated individuals or small groups within shrub—herbaceous or forest communities. Such population struc-
ture may limit gene flow and regeneration potential, particularly under increasing anthropogenic pressure
(Sagdullaev & Ishmuratova, 2016) [14].

6.2. Phenology

Phenological development of Ribes species in Central Kazakhstan follows a pronounced seasonal pat-
tern typical of continental climates. Flowering usually occurs in spring to early summer, shortly after leaf
emergence, while fruit ripening takes place in mid to late summer. The exact timing of phenological phases
varies depending on altitude, slope exposure, and local microclimatic conditions. North-facing slopes and
shaded valleys often exhibit delayed flowering and fruiting compared to more exposed sites (Flora of Ka-
zakhstan Editorial Board, 1961-1975). Interannual variability in temperature and precipitation may further
influence phenological timing, potentially affecting reproductive success and fruit yield in wild populations.

6.3. Seed Dispersal and Regeneration

The fruits of Ribes species are fleshy berries, which indicate that their seeds are most likely dispersed
by animals, mainly birds and mammals. This type of dispersal can help the plants spread to suitable micro-
habitats and may also support gene flow between populations that are otherwise spatially separated. In Cen-
tral Kazakhstan, seedling establishment is likely constrained by moisture availability, soil depth, and compe-
tition with herbaceous vegetation, particularly in steppe-dominated landscapes (Rehder, 1940; Flora of Ka-
zakhstan Editorial Board, 1961-1975).

Regeneration of wild Ribes populations appears to be episodic and dependent on favorable climatic
conditions. Periods of increased precipitation may enhance seed germination and seedling survival, whereas
prolonged droughts can severely limit recruitment. Empirical data on regeneration dynamics in the region are
scarce and largely qualitative [15].

6.4. Limiting Factors

The distribution and viability of wild Ribes populations in Central Kazakhstan may be constrained by a
combination of environmental and human-related factors. Natural limitations include climatic aridity, high
summer temperatures, and low or irregular precipitation. At the same time, anthropogenic pressures such as
grazing, trampling, fire, and local habitat disturbance can further reduce population size and hinder natural
regeneration, particularly in easily accessible mountain valleys and riparian habitats (Sagdullaev &
Ishmuratova, 2016).

Because suitable habitats are often fragmented and spatially limited, even relatively small disturbances
can have significant consequences for small and isolated populations. Under such conditions, maintaining
stable habitats becomes particularly important. These circumstances underline the need for habitat protection
and regular monitoring in order to conserve the genetic resources of wild Ribes species in the region
(Table 2) [16].
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Table 2
Bioecological traits of wild Ribes species recorded in Central Kazakhstan
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1. Phenological periods are generalized based on available regional floristic data; precise timing may vary with altitude and
microclimatic conditions.

2. Data on reproductive biology are largely inferred from studies conducted outside Central Kazakhstan or on cultivated material.

3. The Ribes saxatile group is treated as a species complex (sensulato) due to unresolved taxonomic boundaries.

7. Species Accounts

7.1. Ribesaciculare Pall. Taxonomic and Diagnostic Notes

Ribes aciculare Pall. is a well-recognized species within the genus Ribes, characterized by its spiny
shoots, relatively small leaves with shallow lobation, and compact shrub habit. The species is morphological-
ly adapted to continental and often xeric or semi-xeric environments, which is reflected in its reduced leaf
surface area and the presence of spines that may contribute to protection against herbivory (Rehder, 1940;
Flora of Kazakhstan Editorial Board, 1961-1975). In contrast to some other members of the genus,
R. aciculare exhibits comparatively low morphological plasticity, which facilitates its identification in the
field and in herbarium material.
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Distribution and Habitats in Central Kazakhstan

In Central Kazakhstan, Ribes aciculare is reported primarily from mountainous and upland areas, where
it occurs sporadically in ecologically sheltered sites. According to regional floristic sources, the species is
confined to shaded ravines, rocky slopes, and forest margins, often associated with north-facing exposures
that provide reduced solar radiation and improved moisture retention (Flora of Kazakhstan Editorial Board,
1961-1975; Sagdullaev & Ishmuratova, 2016). The fragmented distribution of R. aciculare reflects the
patchy availability of suitable microhabitats within the predominantly arid steppe matrix of the region [17].

The species is typically encountered in small populations or as isolated individuals rather than forming
continuous stands. Such distribution patterns suggest limited dispersal opportunities and a strong dependence
on local environmental conditions. Similar habitat preferences have been reported for R. aciculare popula-
tions in adjacent regions of Central Asia, supporting the view that the species is ecologically specialized and
sensitive to habitat alteration (Takhtajan, 1986).

Ecological Role and Associated Plant Communities

In Central Kazakhstan, Ribes aciculare usually occurs as part of shrub—herbaceous or forest-edge com-
munities and rarely forms dominant stands. It may co-occur with other shrubs and woody plants adapted to
mesic microhabitats, contributing to structural diversity and providing food resources for wildlife through its
fruits. Although detailed phytosociological studies focusing specifically on R. aciculare are lacking, its pres-
ence in forested ravines and rocky slopes suggests a role in stabilizing soils and supporting local biodiversity
(Sagdullaev & Ishmuratova, 2016).

Conservation Notes

At present, Ribes aciculare is not widely recognized as a threatened species at the national level; how-
ever, its fragmented distribution and dependence on specific microhabitats may render local populations vul-
nerable to environmental change. Potential threats include habitat disturbance, overgrazing, and increased
aridity associated with climate change. Given the limited data on population size, structure, and regeneration
dynamics in Central Kazakhstan, targeted field surveys are required to assess the conservation status of the
species more accurately [18].

7.2. Ribes nigrum L.

Taxonomic and Diagnostic Notes

Ribes nigrum L. (black currant) is one of the most widely recognized and economically important spe-
cies of the genus Ribes. It is characterized by erect to spreading deciduous shrubs, palmately lobed leaves
with glandular dots, racemose inflorescences, and black aromatic berries rich in phenolic compounds [19].
The species shows considerable morphological variability across its range, partly reflecting ecological plas-
ticity and adaptation to different climatic conditions (Rehder, 1940; Hummer & Barney, 2002). Despite ex-
tensive research on cultivated forms, wild-growing populations remain less well documented in many re-
gions, including Central Kazakhstan.

Ecological Role and Associated Plant Communities

In Central Kazakhstan, Ribes nigrum usually occurs as a minor component of riparian and forest-edge
plant communities rather than forming dominant stands. It commonly grows together with other moisture-
demanding shrubs and herbaceous plants. Within these communities, the species contributes to the understo-
rey structure and may play an ecological role by helping stabilize soils and providing food resources for var-
ious wildlife species. The berries are consumed by birds and mammals, facilitating zoochorous seed disper-
sal and potentially enhancing gene flow among fragmented populations (Rehder, 1940; Flora of Kazakhstan
Editorial Board, 1961-1975) [20].

Although R. nigrum rarely forms dense stands in the region, its presence in ecologically sensitive habi-
tats underscores its potential role as an indicator species for mesic microhabitats within arid landscapes. Dis-
turbance of riparian zones and forest fragments may therefore disproportionately affect local populations.

Conservation Notes

At present, Ribes nigrum is not considered a threatened species in Central Kazakhstan; nevertheless,
wild populations may be vulnerable to habitat degradation, hydrological changes, and increasing anthropo-
genic pressure in riparian zones. The fragmented nature of suitable habitats, combined with limited data on
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population size and regeneration, complicates conservation assessment. Protection of moist habitats and for-
est fragments is therefore essential for maintaining wild R. nigrum populations and preserving their potential
value as genetic resources for breeding and adaptation studies (Sagdullaev & Ishmuratova, 2016) [21].

7.3. Ribes saxatile Species Complex (sensulato)

Taxonomic Background and Rationale for the “Species Complex” Concept

The taxon traditionally referred to as Ribes saxatile Pall. represents one of the most taxonomically chal-
lenging groups within the genus Ribes. Across different floristic and systematic treatments, this group has
been variously interpreted as a single polymorphic species, a set of closely related species, or a collection of
intraspecific taxa adapted to rocky and montane habitats (Rehder, 1940; Flora of Kazakhstan Editorial
Board, 1961-1975). Names such as Ribes diacantha Pall., Ribes petraeumauct. non Wulfen, and Ribes
rubrum var. saxatile have frequently been applied to morphologically similar plants, often without consistent
diagnostic criteria [22].

In many cases, the application of these names reflects regional taxonomic traditions rather than clear
biological discontinuities. As a result, the same or closely similar populations may be treated under different
names in different parts of Eurasia. This situation has led to considerable ambiguity in the interpretation of
distributional and ecological data, particularly in regions where detailed taxonomic revisions are lacking.

Treatment of the Ribes saxatile Complex in Central Kazakhstan

In floristic accounts of Central Kazakhstan, including regional monographs and checklists, taxa at-
tributable to the Ribes saxatile group are consistently reported; however, their exact taxonomic circumscrip-
tion varies among sources (Flora of Kazakhstan Editorial Board, 1961-1975; Sagdullaev & Ishmuratova,
2016). Some authors recognize R. saxatile Pall. as a distinct species, while others refer to related forms under
alternative names or treat them as variants within a broader species concept.

Given the absence of integrative taxonomic studies (combining morphology, genetics, and ecology) for
Central Kazakhstan populations, a conservative approach is adopted in the present review [23]. All records
corresponding to this group are therefore treated collectively as the Ribes saxatile species complex
(sensulato), encompassing plants referred to in the literature as R. saxatile Pall., R. diacantha Pall.,
R. petraeumauct. non Wulfen, and R. rubrum var. saxatile. This approach allows for the synthesis of availa-
ble data without imposing potentially unsupported taxonomic decisions.

Distribution and Habitat Preferences

In Central Kazakhstan, representatives of the Ribes saxatile complex are primarily associated with
mountainous and rocky habitats. They are most frequently recorded on rocky slopes, screes, cliff faces, and
north-facing exposures, where shallow soils, reduced competition, and localized moisture retention create
suitable conditions for shrub establishment (Flora of Kazakhstan Editorial Board, 1961-1975; Sagdullaev &
Ishmuratova, 2016) [24].

Reproductive Biology and Regeneration

Information on the reproductive biology of Ribes saxatiles.l. in Central Kazakhstan is extremely lim-
ited. As with other members of the genus, reproduction is presumed to be predominantly sexual, with insect
pollination and zoochorous seed dispersal via fleshy berries. However, direct observations of pollination bi-
ology, seed dispersal agents, and regeneration dynamics are lacking for regional populations (Flora of Ka-
zakhstan Editorial Board, 1961-1975) [25].

The fragmented distribution of suitable rocky habitats suggests that populations may be small and iso-
lated, potentially limiting gene flow and increasing vulnerability to environmental change. At the same time,
the persistence of R. saxatiles.l. in extreme microhabitats indicates a degree of ecological resilience, which
may be of interest for future studies on stress tolerance and adaptation.

Conservation Considerations

Although taxa of the Ribes saxatile complex are not currently recognized as threatened in Central Ka-
zakhstan, their restriction to specialized rocky habitats may increase sensitivity to localized disturbances,
such as mining activities, infrastructure development, and changes in hydrological regimes. The lack of de-
tailed population-level data hampers accurate assessment of conservation status [26].

From a conservation and research perspective, the Ribes saxatile complex represents an important target
for future integrative studies aimed at clarifying species boundaries, assessing genetic diversity, and evaluat-
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ing adaptive traits under continental and montane conditions. Such studies would not only resolve long-
standing taxonomic questions but also contribute to the sustainable management of wild Ribes genetic re-
sources in Central Kazakhstan.

8. Major Compound Classes

Phenolic Compounds

Phenolic compounds represent the dominant class of secondary metabolites in Ribes species. These in-
clude flavonols, flavan-3-ols, proanthocyanidins, and phenolic acids, which contribute significantly to anti-
oxidant capacity and other biological effects (Oszmianski & Wojdyto, 2009; Dobson et al., 2012). In Ribes
nigrum, numerous phenolic constituents have been identified, including derivatives of quercetin, myricetin,
and kaempferol, as demonstrated by chromatographic analyses of fruit and leaf extracts (Koponen et al.,
2007; lIzteleuova et al., 2025) [27].

Anthocyanins

Anthocyanins are particularly abundant in the fruits of Ribes nigrum and represent key phytochemical
markers of the species. The major anthocyanins commonly reported include delphinidin-3-O-rutinoside,
cyanidin-3-O-rutinoside, delphinidin-3-O-glucoside, and cyanidin-3-O-glucoside (Koponen et al., 2007;
Kriiger & Dietrich, 2018). These compounds are largely responsible for the intense coloration of black cur-
rant fruits and their strong antioxidant properties.

Vitamins, Organic Acids, and Sugars

In addition to phenolic compounds, Ribes fruits are known to contain considerable amounts of vitamins,
particularly vitamin C, as well as various organic acids and sugars that influence nutritional value and senso-
ry properties (Nour et al., 2011; lIzteleuova et al., 2025). Citric and malic acids are frequently reported as
dominant organic acids in the genus, although quantitative profiles may vary depending on species, envi-
ronmental conditions, and developmental stage [28].

Seed Lipids and Fatty Acids

Seeds and pomace of Ribes nigrum have attracted attention as potential sources of biologically
active lipids and fatty acids, particularly in the context of by-product utilization and sustainable processing.
Studies employing green extraction technologies, such as supercritical CO, extraction, highlight the
relevance of seed-derived fractions for functional food and nutraceutical applications (Kriiger &
Dietrich, 2018) (Table 3) [29].

Table 3

Key phytochemical marker groups and analytical methods reported for Ribes
(with relevance to Central Kazakhstan review)

Evidence base in

Taxon (Central
Kazakhstan)

Major reported
compound classes

Representative markers
(examples)

Typical analytical
methods

provided sources

Ribes aciculare

Phenolics expected at
genus level

(Data insufficient for CK
wild populations in provid-
ed set)

HPLC-DAD /LC-
MS/MS (commonly
used in Ribes)

Genus-level summary
only

Ribes nigrum

Anthocyanins,
flavonols, phenolic
acids; also seed-
related lipids in by-
products

Delphinidin- and cyanidin-
glycosides
(rutinosides/glucosides);
quercetin-/myricetin-
/kaempferol-glycosides

HPLC-DAD-ESI-
MS;UVC postharvest
experiments with
phenolic profiling;
SFE-CO, for pomace
fractions

Strong (multiple ex-
perimental review
sources)

Ribes saxatile
complex (s.I.)

Phenolics expected at
genus level; species-
level specificity unre-
solved

(Data insufficient for CK
wild populations in provid-
ed set)

HPLC-DAD/LC-
MS/MS (commonly
used in Ribes)

Genus-level summary
only

Note. “CK” = Central Kazakhstan. Where Central Kazakhstan—specific datasets are missing, the table explicitly indicates in-
sufficient evidence rather than extrapolating.
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9. Biological and Pharmacological Activities

Biological and pharmacological activities reported for species of the genus Ribes are largely attributed
to their rich phytochemical composition, particularly phenolic compounds such as anthocyanins, flavonols,
proanthocyanidins, and phenolic acids. Numerous experimental and review studies indicate that extracts and
isolated fractions from Ribes species exhibit a broad spectrum of biological effects, including antioxidant,
anti-inflammatory, antimicrobial, and other health-related activities (Brennan, 2008; Kriiger & Dietrich,
2018; lzteleuova et al., 2025) [30, 31].

It should be emphasized that the majority of available evidence originates from cultivated material or
wild populations outside Central Kazakhstan. Consequently, the activities summarized below reflect genus-
and species-level knowledge, while data specifically obtained from wild-growing Ribes populations in Cen-
tral Kazakhstan remain extremely limited.

10. Ethnobotany and Traditional Uses

Species of the genus Ribes have a long history of traditional use as food and medicinal plants across
Eurasia and other temperate regions. Ethnobotanical records indicate that fruits, leaves, and, less frequently,
buds of various Ribes species have been utilized in traditional diets, folk medicine, and household practices,
primarily due to their perceived health-promoting properties and pleasant organoleptic characteristics
(Moerman, 1998; Brennan, 2008; Izteleuova et al., 2025) [32].

Among the species occurring in Central Kazakhstan, Ribes nigrum L. is the most widely documented in
ethnobotanical and traditional contexts. Its fruits have been traditionally consumed fresh or processed into
juices, preserves, and fermented beverages, while leaves have been used in herbal infusions and decoctions.
These practices are commonly associated with the treatment or prevention of colds, fever, inflammatory
conditions, and general weakness, reflecting the high vitamin and polyphenol content reported for the species
(Brennan, 2008; Kriiger & Dietrich, 2018) [33].

In contrast, ethnobotanical information specifically referring to Ribes aciculare Pall. and taxa belonging
to the Ribes saxatile species complex is scarce and largely anecdotal. In several regions of Eurasia, related
taxa have been reported as minor food sources or as components of local herbal remedies; however, detailed
descriptions of preparation methods, dosage, or therapeutic efficacy are generally lacking (Moerman, 1998).
For Central Kazakhstan in particular, no systematic ethnobotanical surveys focusing on wild-growing Ribes
species have been published to date, and available regional floristic works provide little or no information on
traditional uses (Sagdullaev & Ishmuratova, 2016) [34].

It is important to emphasize that much of the ethnobotanical knowledge reported for Ribes species orig-
inates from cultivated material or from regions with long-standing horticultural traditions, such as Europe
and East Asia. Extrapolation of these uses to wild-growing populations in Central Kazakhstan should there-
fore be approached with caution. Environmental conditions, genetic differentiation, and phytochemical vari-
ability may all influence the suitability and efficacy of plant material used for food or medicinal purposes.

Despite these limitations, the presence of well-documented traditional uses for Ribes nigrum and related
taxa suggests a potential cultural and practical relevance of wild Ribes species in Central Kazakhstan. How-
ever, this aspect remains poorly explored and represents a promising direction for future interdisciplinary
research integrating ethnobotany, phytochemistry, and conservation biology. Systematic documentation of
local knowledge, where available, could help broaden our understanding of the role of Ribes species in re-
gional human-—plant relationships and may also support the development of sustainable use strategies [35].

Conclusion

1. Wild-growing species of the genus Ribes occurring in Central Kazakhstan (Ribes aciculare, Ribes
nigrum, and the Ribes saxatile species complex) represent ecologically specialized taxa adapted to fragment-
ed and heterogeneous habitats within a predominantly arid continental landscape.

2. The distribution of Ribes species in the region is strongly associated with localized mesophilous mi-
crohabitats, including moist ravines, riparian zones, forest edges, and rocky slopes, resulting in small, spa-
tially isolated populations with limited connectivity.

3. At present, bioecological information on Ribes species in Central Kazakhstan is based mainly on
gualitative floristic observations, while quantitative data on population structure, regeneration dynamics, and
reproductive success are still largely lacking.
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4. Although the antioxidant, anti-inflammatory, and antimicrobial properties of Ribes species are well
documented in the international literature, direct evidence from wild populations in Central Kazakhstan re-
mains very limited and should not be generalized without empirical verification.

5. The taxonomic complexity of the Ribes saxatile species complex represents a significant challenge
for ecological interpretation and conservation planning in the region. This situation highlights the need for
integrative studies that combine taxonomic and genetic approaches.

6. Future interdisciplinary research integrating field ecology, phytochemistry, molecular taxonomy, and
bioactivity assessment is essential to advance understanding of Ribes species in Central Kazakhstan and to
support evidence-based conservation and utilization strategies.
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Opraabik Kazakcranaa Ribes L. TYKbIMAacbIHBIH Kadaiibl 6ceTiH TypJaepi:
0MOIKOJIOTUSJIBIK CHIIATTAMACHI

Ribes L. (Grossulariaceae) TysIChbl SKOJIOTHSIIBIK, TaFAMIBIK KOHE JOPLTiK MaHbI3bl 6ap, CONTYCTIK KapThl
MIapAbIH KOHBIpXKAH afiMakTapbelHAa KeH TapajlfaH KemTereH Typiiepai KamTtuabl. Oprtamslk Kasakcran —
nmaHAmaTapbHBIH allyaH TYPJIUIriMeH >KoHe TaOWFM KIMMATTHIK SKaFJaiJIapblHBIH T'€TEepOTeHIIITIMEH
CHIATTANAThIH GHOTeOrpadsUIBIK TYPFBIIAH Kyperti eHip. Anaiina ocel aiimakra ecerin Ribes TybichiHBIH
skabaifbl TypIiepi Typajbl MOJIMETTEp 9l Jie OBITBIPAHKBI Opi )KETKUTIKTI AeHreiine xyienenoeres. oy sy
makcaThl — Optanbik Kaszakcran aymarbiHaa Tapanran RibDes TybichIHBIH xabaiibl TypliepiHe, atan alTKaHaa
Ribes aciculare Pall., Ribes nigrum L. »xone Ribes saxatile Typmik kelueHiHiH ©KinaepiHe KaTBICTBI
OMOIKOJOTHSJIBIK ~ ePEKIICNTIKTepai, (QUTOXUMUSIBIK KypaMIOsl JKSHE 3epTTey MepCleKTHBaJIapblH
CHIIATTAWTBIH SAe0U AepeKTepli >KMHAKTay JKOHE ChIHM TyprbigaH Tangay. Loy XamblKapanblk JKoHe
alfiMaKThIK FBUIBIMH JKypHAJAap/a KapusilaHFaH (JIOPHCTHKAJIBIK JepPEeKTepre, 3KOJOTHSUIIBIK 3epTTeysiepre
KoHe PUTOXUMUSIIBIK eHOeKTepre HeriznenareH. TypiaepiH Tapaitybl, MEKEH €Ty OpTachl, ()eHOIOTHSCH KOHE
SKOJIOTHSUIBIK OCHIMIeNy epeKIIeTiKTepi Typaibl MANIMETTep, COHAAH-aK aHTONMaHAap, (IIABOHOHITED,
MNPOAHTOUMAHUUH/CP, OPTaHUKAIBIK KBIIKBUIJAD MCEH BUTAMHHJAED CHSAKTHI OHOJIOTHSUIBIK OeNceHmi
KOCBUIBICTAp/bIH HETI3ri TONTapbl JKOHIHJEr aKmapar jXKYHelneHIipiii. R. Nigrum TybICBIHBIH €H KaKChl
3epTTeireH Typi periHae (UTOXMMMSUIBIK TYPFBIIAH KEHIPEK KapacThIPbUIBIN, Oacka jkabalbl TakCOHAAp
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OoiipIHIIA JEPEKTEep/iH IIeKTeyl opi y3iHmi cumarrta exkeHmiri aram ertinai. CoHsiMen kartap R. saxatile
TYPJIIK KelIeHiHe OaiIaHBICThI TAKCOHOMUSUTBIK O€NTiCi3AIKTep TaJAaHbII, alMaKThIK 3epTTeyepae Typiepal
HAaKTbl @XBIPATYAbIH MAaHBIBABUIBIFBI KepceTinmi. JKyprisimreH Tanmay Kasipri OumiMzaeri emneysi
OJNIKBUTBIKTApIBI, ocipece alMakka ToH (UTOXUMHSUIBIK TNPOQHIBIAEp, MNOMYISIHUIBIK JeHrelaeri
SKOJIOTHSUIBIK  ©3TeprillTik JKoHe KOopIIaraH opTa (akTopyiapsl MEH eKiHII pPeTTIK MeTaboIUTTEep.IiH
JKUHATYBl apachIHIAFbl OalIaHBICTAP >KOHIHACTI MONIMETTEpPJiH JKETKUTIKCI3/IriH aHBIKTaIbl. bomnamak
3epTTeyaepaiH Heri3ri OarbITTapbl peTiHae OMOIKONOTHSIBIK KoHE (UTOXMMMSUIBIK TOCUIAEpIl KeIleH
KOJIJIaHy, skabaiibl TeHETHKAJIBIK pecypcTapbl cakTay skone Opransik Kasakcrangars! Ribes Tysice Typiepin
TYpPaKThI Malila/IaHy YCHIHBIIA/IBI.

Kinm co30ep: Ribes L., Opransik Kazakcrad, OGHO3KOJOTHs, (PUTOXHMHSUIBIK KypaMm, KapakaT, IOpilik
ecCiMIIKTeD, )kabaiibl ©CETiH TypIep.

M.B. XKanaesa, A.W. llImakoB

Juxopacrymue Buabl poaa Ribes L. B IlenTpaiannom Kazaxcrane:
OHO0IKOJIOrHYECKHE XapAKTEPHCTHKH

Poo Ribes L. (Grossulariaceae) BxiirouaeT MHOTOYHCIEHHbBIE BUIbI, 00JIAAIONIME IKOJIOTHIECKOH, MUIEBOM
U JIEKAPCTBEHHOM IEHHOCTBIO M IIHPOKO PACIPOCTPAHEHHBIC B YMEPEHHBIX pernoHax CeBepHOro MmoJylia-
pust. Lentpansabnii Kazaxcran npencrasiser co0oii Ouoreorpaguiaeck CIOKHYIO TEPPUTOPHIO, XapaKTepH-
3YIOIIYIOCS Pa3HOOOpa3ueM JIaHMIad)TOB U TETEPOreHHOCTHIO MPHUPOIHO-KIMMATATHYCCKIX YCIIOBHIA; BMe-
CTe C TeM CBEICHHUS O JUKOPACTYIIUX BHAaX poaa Ribes B maHHOM perrmone oCTaroTcs GpparMeHTapHBIMU U
HEIOCTATOYHO CHUCTEMATH3UPOBaHHBIMU. Llens HacTosmiero 063opa — 000OIIEHHE U KPUTHYECKAs OLEHKA
JINTEPATYPHBIX JAHHBIX, MOCBSMIEHHBIX OHOIKONOTHIECKUM OCOOEHHOCTSM, (DPHUTOXHUMHYECKOMY COCTABY W
MEPCIIEKTUBAM M3yJIeHHs AUKopacTymux BunoB Ribes, npouspacraromux B enrpansHom Kasaxcrane, ¢ ak-
nentom Ha Ribes aciculare Pall., Ribes nigrum L. u npexncrasureneii Bugosoro xomiiekca Ribes saxatile.
O0630p OCHOBaH Ha aHAJIN3E PETHOHAIBHBIX (DIIOPUCTHIECKUX UCTOYHUKOB, SKOJIOTHYECKUX MCCIEI0BAHUN U
(UTOXUMHYECKUX PabOT, OIyOIMKOBAHHBIX B MEX/YHAPOAHBIX M PETHMOHATBHBIX HAYYHBIX KypHaiax. Cuc-
TEMAaTH3UPOBAHBI JAHHBIE O PACHPOCTPAHCHHU BHIOB, HX MECTOOOMTAHHAX, (PEHOIOTHH U SKOJOTHUECKUX
aJIanTalusX, a TAKXKE CBEJICHHS 00 OCHOBHBIX IPYIax OHOJOTHYECKH AKTUBHBIX COEIWHEHHUH, BKIIOUas aH-
TOIWAHBI, (HIIABOHOUIBI, TIPOAHTOIMAHHUNHBI, OPraHUYECKUE KUCIOTHI U BUTaMUHbL. Oco60€e BHUMAaHUE yjie-
JIEHO (PUTOXUMHYECKHM HCCIIE0BAHUAM R. Nigrum kak HanGosiee H3y4EHHOTO BHA POJA, P OJHOBPEMEH-
HOM TMOMYEPKUBAHMU OTPAHUYEHHOTO M (PPArMEHTAPHOrO XapakTepa NAaHHBIX MO APYIUM JUKOPACTYIIAM
TakcoHaM. KpoMme TOro, paccMaTpHUBAaIOTC TAKCOHOMHYECKHE HEOMPENEIEHHOCTH, CBSI3aHHBIE C BHIOBBIM
KoMIUIeKcoM R. saxatile, uro ykaspiBaeT Ha HEOOXOAMMOCTH OOJIee TOYHOM JETUMHUTAIMKA BHJIOB B PETHO-
HAIBHBIX UCCIe0BaHUsX. [IpOBEIEHHBIN aHAM3 BBISIBAI CYIECTBEHHBIE IPOOEIB B COBPEMEHHBIX 3HAHUSX,
NpeXk/e BCEro B OTHOLIEHUH PETHOHAIBHO-CIENU(PUIECKUX (PUTOXUMUUECKUX TPOQGHUIIEH, MOy ISIMOHHON
JKOJIOTUYECKON U3MEHYHUBOCTH M B3aUMOCBS3M (DaKTOPOB CPE/Bl ¢ HAKOIUICHHEM BTOPHYHBIX META0O0IHTOB.
B 3akimoueHne 0003HAYEHBI TIEPCIIEKTUBHBIC HAPABJICHUS TAIBHEHIINX UCCIIEIOBAHUMN, OPUEHTHPOBAHHBIE
Ha MHTETPAIUMI0 OMOIKOJIIOTHIECKHX U (PUTOXHMHYECKHX MOIXOJ0B, COXPAHEHHE JUKUX TEHETUYECKUX pe-
CYPCOB M YCTOMYMBOE UCIOJB30BaHUEe BUIOB poja Ribes B [lentpanmsnom Kazaxcrare.

Kniouesvle crnosa: Ribes L, Ilentpanbubiii Kazaxcran, 6103Kkonorus, GUTOXUMUYECKUI COCTAB, CMOPOIMHA,
JICKAPCTBEHHBIC PACTCHUS, TUKOPACTYIINE BUIBI.
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