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Abstract 

 

This review focuses on rare, endemic, and wild species of the genus Ribes in Central Asia and Kazakhstan. It highlights species 

listed in national and international Red Lists and discusses the primary threats they face, such as habitat degradation, climate change, 

and anthropogenic pressure. The review provides details on species distribution, ecological characteristics, and altitudinal ranges, 

emphasizing the high degree of habitat fragmentation and narrow ecological specialization of most species. The importance of regional 

monitoring, comprehensive floristic studies, and genetic research is underscored. The review also explores current conservation 

techniques, including seed and vegetative propagation, In vitro micropropagation and cryopreservation. The limited development of 

protocols for most rare Ribes species is identified as a significant barrier to effective conservation efforts. It also considers integrated 

conservation strategies that combine In situ, Ex situ, and quasi In situ approaches. Emphasis is placed on the need for international 

cooperation, the creation of botanical databases, and the incorporation of biotechnological methods into conservation practices. 

Preserving Ribes biodiversity requires a multifaceted approach, combining scientific, technological, and legal solutions to ensure the 

long-term survival of these species. 
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Introduction 

 

Biodiversity plays a fundamental role in maintaining 

the sustainability of ecosystems and preserving the natural 

balance. Plant communities provide important ecosystem 

services, including climate regulation, maintenance of the 

hydrological regime, preservation of soil fertility and 

carbon balance (Elisha & Felix, 2020). However, in recent 

decades, anthropogenic factors, including urbanization, 

agricultural intensification, pollution and climate change, 

have led to significant decline in the numbers of many plant 

species (Palombo, 2021). 

Even by the lowest estimates, the rate of plant 

extinction is significantly higher than the natural rate, 

which confirms the need for urgent measures to preserve 

those (Humphreys et al., 2019). According to the 

International Union for Conservation of Nature (IUCN), in 

2024, of the 46,337 species listed as threatened with 

extinction on the Red List, more than 58% are flowering 

plants. The situation is particularly critical among woody 

plants: of the 47,000 species assessed, more than 16,000 

(≈38%) are threatened with extinction (Botanic Gardens 

Conservation International, 2024). 

The escalating biodiversity crisis, evidenced by the 

increasing number of endangered plant species, highlights 

the need for in-depth studies of rare and endemic taxa, 

especially in regions with high data uncertainty. One such 

region is Central Asia, where climate change, habitat 

destruction and human impacts are putting many species at 

risk of extinction (Baymetov, 2012; Habibullah et al., 2022). 

Genus Ribes L. (family Grossulariaceae) includes 

about 160 species, distributed mainly in temperate and cold 

regions of the Northern Hemisphere (Cortez & Gonzalez 

de Mejia, 2019). These plants play an important role in 

ecosystems, providing food resources for animals, 

participating in soil-forming processes and carbon balance. 

In addition, many species of the genus Ribes are of 

economic importance, being used in the food, 

pharmaceutical and ornamental industries (Hummer & 

Dale, 2010; Da Silva Pinto et al., 2010; Sun et al., 2021). 

However, in Central Asia there are rare, endemic and wild 

representatives of the genus Ribes, which are distinguished 

by a narrow ecological amplitude and limited ranges 

(Eastwood et al., 2009). Unlike widespread species, they 

are most vulnerable to external factors. Despite their 

potential value, the degree of study of these species 

remains insufficient, which makes it difficult to develop 

effective measures for their conservation. 

The objective of this review is to analyze the current 

state of research on the phytogeography, ecology, and 

conservation methods of rare, endemic, and wild Ribes in 

Central Asia and Kazakhstan. The paper examines the main 

threats to their existence, assesses gaps in knowledge and 

suggests promising areas for further research. 
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Method and Materials 
 

This review article is based on the analysis of recent 

scientific literature regarding the conservation of rare, 

endemic, and wild species of the Ribes genus under climate 

change conditions. The literature search was carried out 

through a systematic review of international and regional 

databases, including Scopus, Web of Science, PubMed, 

eLibrary, and Google Scholar. 

The selection criteria for the sources included: 

- Relevance of publications (primarily from 2000 to 2024); 

- Thematic focus (genetic resource conservation, eco-

geographical characteristics, biotechnological methods); 

- Availability of data on Ribes species found in Central 

Asia and neighboring regions. 
 

Both original research articles and review papers, 

reports from international organizations, and dissertations 

were incorporated into the analysis. Emphasis was placed 

on publications discussing In situ and Ex situ conservation 

methods, as well as the application of In vitro techniques 

and cryopreservation. 

Information was organized using thematic and 

geographical categories. National Red Books and floristic 

surveys from Kazakhstan, Uzbekistan, Kyrgyzstan, and 

Tajikistan were also reviewed. 

Geographic information systems (GIS) methods were 

used to construct the map. Cartographic visualization was 

performed in QGIS, which made it possible to display 

documented locations of the studied species and clearly 

present their distribution in the region. 
 

Results and Discussion 
 

As part of the commitments made by Central Asian 

countries under the UN Convention on Biological Diversity, 

special attention is paid to the inventory and assessment of 

rare and endemic species. However, research on the 

phytogeography and conservation of valuable Ribes species 

in the region remains limited and requires further 

investigation. The genus Ribes L. belongs to the family 

Grossulariaceae (Fedorov et al., 1980). It is divided into two 

subgenera: Ribes (currants) and Grossularia (gooseberries), 

although molecular phylogenetic studies confirm the 

monophyly of the latter and its nesting in Ribes (Weigend et 

al., 2002). Biogeographic analysis indicates a western North 

American origin of the subgenus Grossularia, followed by 

its dispersion into Asia (Schultheis & Donoghue, 2004). 

Several rare and endemic species of Ribes have been 

identified in Central Asia, listed in the Red Data Books of 

individual countries and the International Union for 

Conservation of Nature (IUCN) Red List, indicating the 

threats to their survival. Despite these efforts, the 

importance of detailed studies and the development of 

effective conservation methods for these species under 

changing climatic conditions remains a critical topic for 

further research. 

Ribes malvifolium Pojark. is a critically endangered 

species (CR) according to the IUCN classification, 

occurring only in two localities in Tajikistan and 

Uzbekistan. The main threats include fruit collection and 

livestock grazing, which leads to population degradation 

(Red Book of Uzbekistan, 2019). 

Ribes janczewskii Pojark. - a rare species found in 

Kazakhstan and the Gorno-Badakhshan region of 

Tajikistan. It is included in the national Red Books (Red 

Book of Kazakhstan, 2014). 

Ribes melananthus Boiss. & Hohen. - endemic to the 

Central Kopetdag (Turkmenistan), restricted at altitudes of 

2600-2800 m. The species is listed in the Red Book of 

Turkmenistan and is protected in the Kopetdag State 

Nature Reserve, but is not included in the global IUCN 

assessment (Red Book of Turkmenistan, 2011) (Table 1).  

Analysis of the presented data allows us to identify key 

regions of distribution of rare and endemic species of Ribes. 

To visualize the spatial distribution of these species, a map 

was compiled reflecting their ranges and possible threats. 

Figure 1 illustrates the geographic distribution of selected 

species of the genus Ribes in Central Asia based on 

documented locations and estimated coordinates. The 

following species are included in the study: Ribes janczewskii 

Pojark, R. meyeri Maxim, R. malvifolium Pojark., R. 

atropurpureum Kom., R. petraeum Wulfen and R. nigrum L. 

Geographic data were collected from literary sources, 

herbarium materials and field observations, which allowed us 

to create a cartographic visualization of their ranges. 

The map covers the territories of Kazakhstan, 

Kyrgyzstan, Uzbekistan and Tajikistan, where the locations 

of the species under study are marked. The analysis showed 

that most representatives of the Ribes genus are confined 

to mountain and foothill ecosystems, which indicates their 

ecological and cenotic specialization and adaptation to 

certain orographic and climatic conditions. 

Cartographic data confirm a high degree of habitat 

fragmentation, which emphasizes the need for a detailed study 

of the factors affecting the abundance of species. For effective 

protection, it is necessary to take into account altitudinal 

zonation, soil conditions and the degree of anthropogenic 

pressure. Lack of information on the phytogeography and 

genetic diversity of species limits the possibilities of 

monitoring and developing conservation strategies. 

Conducting comprehensive studies, including cartographic 

analysis, molecular studies and field observations, will allow 

the development of effective measures to protect populations. 

Rare and endemic species of Ribes are subject to a dual 

threat, the intensifying impacts of climate change and the lack 

of comprehensive botanical data combined with insufficient 

monitoring efforts. Central Asia, recognized as one of the 

most climate-sensitive regions globally, is experiencing an 

accelerated rise in average annual temperatures compared to 

global trends (Narzullaev, 2024). Particularly is the increase in 

the number of hot days (from 2-3 in the 1980s to 15-20 in the 

2010s), which provokes increased aridization and reduces 

water availability - a key factor in the survival of mesophytic 

and subalpine species, which include a number of 

representatives of the genus Ribes. 
The study by Li et al., (2016), based on NDVI analysis 

and meteorological data, showed that vegetation 
degradation in Central Asia was primarily associated with 
summer moisture deficits - a combination of decreased 
precipitation and increased potential evapotranspiration. 
Meadows and forests were found to be particularly 
sensitive to water stress, whereas desert vegetation 
exhibited less pronounced responses. Considering that the 
ranges of many rare Ribes species overlapping with forest 
or alpine ecosystems, this trend appears to be critical. 
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Fig. 1. Habitat of wild, rare and endemic species of the genus Ribes in Central Asia and Kazakhstan. 
 

An additional stress factor is forest fires, the frequency 

and intensity of which are increasing against the backdrop of 

warming, as demonstrated in models by Li et al., (2020). 

However, it should be noted that these projections are based 

on a single scenario (HadGEM2-ES), which limits their 

applicability in assessing the full range of climate impacts. 

Moreover, the response of specific Ribes taxa to extreme 

climatic events remains largely unexplored, creating a gap in 

the development of adaptive conservation strategies. 

These environmental threats are exacerbated by the lack 

of reliable, up-to-date and accessible floristic information. 

As emphasized by Zhang et al., (2020), data on the flora of 

Central Asia are fragmentary, often outdated and available 

only in printed form in local languages. The lack of digital 

botanical databases and weak coordination between 

countries in the region make it difficult to monitor the status 

of rare species and adapt them to changing conditions. 

Given the threats described above, it is clear that 

effective conservation of rare Ribes species requires an 

integrated and regionally adapted approach. An important 

contribution to this area is provided by Volis (2023), who 

presented a strategy combining In situ, Ex situ and quasi In 

situ methods as interrelated elements for effective 

vegetation conservation. 

Seed propagation is traditionally considered a simple and 

accessible method of preserving plant material (Hay & 

Probert, 2013; Walters & Pence, 2021). Although this method 

is widely used worldwide for rare and endemic Ribes species, 

for some species, especially those with a limited range or 

complex reproductive biology, seed conservation may not 

guarantee accurate reproduction of the original genotype. One 

of the main problems is the presence of recalcitrant seeds in a 

number of Ribes species, which are sensitive to drying and 

low storage temperatures (Engelmann, 2011). These seeds 

may lose their viability under inappropriate storage 

conditions, making seed propagation unreliable for long-term 

conservation. Even with normal seed germination, seed 

propagation does not always ensure the precise preservation 

of the unique gene pool. This is especially true for highly 

isolated populations or species with a high level of 

hybridization (Anderson et al., 2002). Genetic variability 

observed in the offspring can complicate the tasks of 

protecting and preserving the original genotypes of rare and 

endemic Ribes species (Pence, 2011). Thus, seeds do not 

always accurately preserve the gene pool, which requires the 

use of more effective conservation methods. 

For more reliable conservation of rare Ribes species, 

vegetative propagation methods are of particular 

importance (Hummer & Dale, 2010; Benelli et al., 2022; 

Tarraf & De Carlo, 2024). One of these methods is 

micropropagation In vitro, which allows cloning plants 

while preserving all morphological and genetic 

characteristics (Vujović et al., 2011; Dziedzic & Jagła, 

2013; Ryago, 2023; Ryago et al., 2025). This ensures not 

only the preservation of a unique gene pool, but also allows 

for the rapid propagation of valuable material. The method 

is also effective in improving the health of plants against 

viruses and other diseases, and enables long-term storage 
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at low temperatures under controlled conditions. 

Micropropagation has advantages over seed propagation 

because it allows for more accurate preservation of the 

original genotypes, avoiding the genetic variability that 

may arise with seed propagation (Chokheli, 2020). 

However, for this method to be successfully applied, the 

protocols must be adapted to each specific species. For 

some Ribes species, such as blackcurrant (R. nigrum) and 

Meyer's currant (R. meyeri), micropropagation protocols 

have already been developed that ensure efficient 

propagation in laboratory conditions (Kanaev et al., 2019; 

Karipbaeva et al., 2020; Khromova et al., 2021; Khromova 

et al., 2024). However, for other rare and endemic species, 

protocols have not yet been developed, and additional 

research is required to adapt the methods to their specific 

biological characteristics. 

Cryopreservation is one of the most promising 

methods for long-term conservation of rare Ribes species 

by encapsulating plant material in liquid nitrogen at -196°C 

(Reed, 2008; Matsumoto, 2017; Benelli, 2021; Nagel et al., 

2024). This approach ensures reliable preservation of 

specimens without changes and risk of contamination, 

which is essential for preserving the genetic diversity of 

rare and endemic species. Studies on cryopreservation of 

Ribes species and cultivars showed that dormant buds 

could be successfully preserved by deep freezing in liquid 

nitrogen (Green & Grout, 2010; Rantala et al., 2019; 

Jenderek et al., 2021). One of the first examples was the 

study by Sakai & Nishiyama (1978), which demonstrated 

the viability of plants shoots after cryopreservation (Reed, 

2008). Despite the effectiveness of this approach, its use in 

gene banks remains limited. According to Zimnoch-

Guzowska et al., (2022), by 2022, about 10,000 plant 

samples had been cryopreserved worldwide, mainly from 

In vitro cultures, and of the 500 European gene banks, only 

20 use cryogenic temperatures to store plant germplasm 

(Zimnoch-Guzowska et al., 2022). 

However, for most of the species considered in our 

study, such cryopreservation protocols have not yet been 

developed, requiring further research and experiments to 

create effective methodologies. Moreover, although 

cryopreservation of dormant buds is effective, but it has its 

limitations. For example, collecting buds in field 

conditions, especially for rare and protected species, is a 

labor-intensive process, as it requires strict adherence to 

time frames and storage conditions. It is also important to 

note that the amount of material available for 

cryopreservation is limited, which complicates the 

widespread application of this method for rare species. 

Nevertheless, cryopreservation is considered as a 

necessary and promising method in the system of complex 

gene pool preservation. This approach provides not only safe 

and cost-effective long-term storage, but also the creation of 

duplicate reserves for field collections, reference collections 

for allelic diversity, as well as potential sources of new 

genetic variations (Kalaiselvi et al., 2017). Successful 

cryopreservation protocols have already been developed for 

a number of Ribes species, including blackcurrant (R. 

nigrum) (Kovalchuk & Turdiev, 2010; Knyazeva et al., 

2020; Rantala et al., 2021; Gavrilenko et al., 2023). 

However, for most of the species considered in our study, 

appropriate protocols have not yet been developed. 

Conclusion 

 
In conclusion, conservation of rare and endemic Ribes 

species in Central Asia and Kazakhstan requires an 
integrated approach, including both traditional and 
innovative conservation methods. Despite some successful 
protocols for individual species, such as blackcurrant, most 
local Ribes species, subject to threats such as climate 
change and habitat loss, require the development of 
individual conservation strategies. Key areas should be 
further development and adaptation of micropropagation 
methods, cryopreservation and other biotechnologies for 
specific species, as well as the active use of In situ and 
quasi In situ methods to protect natural ecosystems. 
Particular attention should be paid to improving population 
monitoring and creating conditions for ecosystem 
restoration, which will ensure sustainable conservation of 
biodiversity in the face of global change. 
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