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HazBanmne nyoaukanuu: «IN VITRO PROPAGATION OF ENDANGERED AND
ENDEMIC PLANTS OF TURKMENISTAN»

Abstract: Turkmenistan, with its unique climatic conditions and diverse
ecosystems, is home to numerous endemic and endangered plant species. However,
habitat destruction, climate change, and overexploitation pose significant threats to
these species. In vitro propagation has emerged as an effective tool for the conservation
and mass multiplication of rare plants. This paper explores the importance of in vitro
techniques, including tissue culture, micropropagation, and somatic embryogenesis, in
the preservation of Turkmenistan’s plant biodiversity. The study highlights successful
propagation methods for selected endemic species and discusses the challenges and
future perspectives of ex situ conservation in the country.

Keywords: in vitro propagation, endangered plants, endemic species,
Turkmenistan, tissue culture, plant conservation, micropropagation

1. Introduction

Turkmenistan is part of the Irano-Turanian floristic region, known for its
diverse plant life, including a significant number of endemic species. Due to climatic
changes, industrial development, and overgrazing, many of these species are at risk
of extinction. Traditional conservation methods, such as seed banking and botanical
gardens, are not always sufficient for species with low seed viability or slow growth
rates.

In vitro propagation is a promising technique that allows for the rapid

multiplication of endangered plants under controlled laboratory conditions. This
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method not only helps in species conservation but also aids in their reintroduction into
natural habitats. The objective of this study is to evaluate the application of in vitro
propagation techniques for endangered and endemic plants of Turkmenistan.

2. Importance of In Vitro Propagation in Plant Conservation

2.1 Challenges in Conserving Endangered Plants

Many endemic species of Turkmenistan face conservation challenges due to:

. Low seed germination rates due to environmental stress.
. Overgrazing and habitat loss caused by human activities.
. Slow natural regeneration, making traditional propagation inefficient.

2.2 Benefits of In Vitro Techniques

Tissue culture-based propagation offers several advantages:

. Mass propagation of plants from a small tissue sample.

. Production of disease-free plantlets under sterile conditions.

. Preservation of genetic diversity for future reforestation efforts.
. Year-round propagation independent of seasonal variations.

3. Methodologies in In Vitro Propagation

3.1 Callus Induction and Organogenesis

. Explants (leaf, stem, or root tissues) are sterilized and cultured on a
nutrient medium containing plant growth regulators such as auxins (IAA, NAA) and
cytokinins (BAP, Kinetin).

. Callus formation occurs, which can differentiate into shoots and roots.

3.2 Micropropagation through Node Culture

. Nodal segments of endangered plants are excised and cultured to induce
shoot formation.

. Rooting is promoted using auxins, and plantlets are later acclimatized for
field transfer.

3.3 Somatic Embryogenesis for Mass Multiplication

. Somatic cells are induced to form embryos, which can be germinated into
fully developed plants.
. This technique is beneficial for species with limited seed production.
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3.4 Cryopreservation for Long-Term Storage

. Liquid nitrogen (-196°C) is used to store plant tissues for future use.
. This technique ensures the survival of genetic material for decades.
4. Case Studies of In Vitro Propagation in Turkmenistan

Several rare and endemic plant species have been successfully propagated using

in vitro methods:

4.1 Ferula turkmenica (Turkmen Fennel)
. A medicinal plant threatened by overharvesting.

. In vitro shoot proliferation achieved using MS medium supplemented

with BAP (2.0 mg/L) and NAA (0.5 mg/L).

rate.

4.2 Tulipa borszczowii (Borszczow’s Tulip)
. An endangered wild tulip species.

. Micropropagation through bulb scale culture, enhancing its regeneration

4.3 Astragalus turcomanicus (Turkmen Milkvetch)

. A leguminous plant with ecological significance.

. Callus cultures successfully induced, leading to plant regeneration.
5. Challenges and Future Perspectives

Despite its advantages, in vitro propagation faces several challenges:

. High costs of tissue culture laboratories and materials.
. Risk of somaclonal variation, leading to genetic instability.
. Difficulties in acclimatization, as plantlets may struggle to adapt to

natural environments.

To improve conservation efforts, future research should focus on:

. Developing cost-effective culture media using natural plant extracts.

. Combining in vitro propagation with genetic preservation techniques,
such as DNA barcoding.

. Strengthening national conservation policies to integrate tissue culture

into biodiversity protection programs.

6. Conclusion
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In vitro propagation is a vital tool for conserving Turkmenistan’s endangered
and endemic plant species. By utilizing advanced tissue culture techniques, researchers
can preserve biodiversity, support ecosystem restoration, and ensure sustainable
plant resource management. Strengthening collaboration between research
institutions and conservation agencies is essential for the long-term success of plant
conservation efforts in the region.
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