
Rare and Endemic Lower and 
Higher Spore-Bearing Plants of 
the Kyrgyz Republic

Lecture presentation • Botany and biodiversity 
conservation

•  Mosses, liverworts, lycophytes, horsetails and ferns

•  Kyrgyzstan: mountain habitats, rare taxa and 
conservation priorities



Aim and key terms

•  A rare species has a small population, a restricted distribution or a declining 
population.

•  An endemic organism occurs naturally only within a defined geographic area.

•  Spore-bearing plants reproduce by spores and do not produce flowers or 
seeds.

•  Rarity and endemism are different: a species may be rare without being 
endemic, or endemic without being rare everywhere.
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Lower and higher spore plants: classification

•  For this lecture, “lower spore plants” is used in a traditional teaching sense for 
mosses and liverworts.

•  Higher spore-bearing groups include lycophytes, horsetails and ferns.

•  This division is useful for an overview; modern systematics uses more precise 
evolutionary groupings.

•  Spores germinate under suitable conditions, and the life cycle includes 
alternation of generations.
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Natural setting of Kyrgyzstan

•  The Tien Shan mountains create a wide range of elevations, temperatures and 
moisture regimes.

•  Spore-bearing plants occur in humid gorges, near springs, in forests, on rocks 
and in alpine communities.

•  Some taxa depend on very small microhabitats and can be vulnerable to local 
environmental change.

•  The moss flora of Kyrgyzstan is not fully documented; additional field and 
herbarium research is important.
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Mosses: structure and ecological value

•  Mosses are small spore-bearing plants commonly growing on damp soil, rocks 
and tree bark.

•  They lack true roots and attach to the substrate using rhizoids.

•  Spores develop in capsules, often held above the plant on a stalk.

•  Mosses retain moisture, contribute to soil formation and create microhabitats 
for small organisms.
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Liverworts and sensitive microhabitats

•  Liverworts often grow on shaded, moist rocks, around springs and on forest 
soil.

•  Their bodies may be flat thalli or small leaf-like structures.

•  Some taxa are sensitive to drying and changes in local humidity.

•  Reliable identification may require microscopic characters and expert 
herbarium review.
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Ecological roles of spore-bearing plants

•  They absorb and retain water, influencing surface moisture.

•  They colonize rock cracks and thin soils, helping initiate substrate 
development.

•  They contribute to erosion control and nutrient cycling.

•  Their condition can provide additional clues about humidity and the ecological 
quality of microhabitats.
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Higher spore-bearing plants: main groups

•  Lycophytes have small leaves; many produce spore-bearing cones or strobili.

•  Horsetails are characterized by jointed stems and, in many species, spore-
bearing cones.

•  Ferns usually have larger fronds; sporangia are often grouped into sori on the 
lower frond surface.

•  Members of these groups may occur in moist gorges, forests and rocky 
habitats.
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Ferns: why some populations are vulnerable

•  Many ferns depend on shaded, moist gorges and spring-fed habitats.

•  Changes in water availability, forest degradation and recreation pressure can 
affect small populations.

•  Spores may disperse widely, but germination requires suitable moisture and 
substrate.

•  Sori on the underside of fronds are clusters of sporangia where spores 
develop.
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Horsetails and lycophytes

•  Horsetail stems are divided into nodes and internodes; some species produce 
fertile shoots in spring.

•  Lycophytes may grow slowly and depend on specific forest or mountain 
microhabitats.

•  Population assessments should consider underground parts and reproductive 
structures, not only visible shoots.

•  The illustrations show general plant groups, not verified photographs of 
particular rare Kyrgyz species.
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Endemism and careful species identification

•  An atlas of endemic and rare plants of Kyrgyzstan has been published, but it 
mainly features flowering plants.

•  Data for mosses and other spore-bearing groups are more limited; species lists 
need herbarium and modern taxonomic verification.

•  A spore-bearing species should be called endemic to Kyrgyzstan only when its 
global range is confirmed by reliable sources.

•  For that reason, unverified species names are not labelled as endemic in this 
presentation.
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Major threats

•  Habitat loss from road construction, extractive activities and expanding 
recreation areas.

•  Altered water regimes, drying springs and climate warming.

•  Fire, livestock trampling, moving rocks and disturbance of moist sites.

•  Misidentification and limited data make conservation assessments more 
difficult.
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Conservation and legal framework

•  The Red Data Book of the Kyrgyz Republic is an important tool for 
documenting and protecting rare and threatened species.

•  The regulation on the Red Data Book was approved by Government 
Resolution No. 189 on 11 April 2016.

•  Scientific work to update the Red Data Book began in 2026; species 
assessments need to be updated using new evidence.

•  Do not collect rare plants or damage their habitats; share observations with 
qualified specialists.

13 / 15  •  Kyrgyz Republic



Field research and monitoring

•  Record location, elevation, substrate, moisture conditions and population 
status.

•  Photographs, mapped coordinates and repeat observations help track change 
over time.

•  Collect specimens only when legally permitted; protected plants should not be 
uprooted.

•  Use herbarium material, microscopy and consultation with botanists for 
reliable identification.
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Conclusion and references

•  Spore-bearing plants support water regulation, soil formation and the stability 
of mountain ecosystems.

•  More research on mosses and other spore-bearing groups is needed to 
protect rare and endemic taxa in Kyrgyzstan.

•  Sources: Red Data Book of the Kyrgyz Republic (2007); Government Resolution 
No. 189 (11 Apr 2016); Atlas of Endemic and Rare Plants of Kyrgyzstan (2015); 
Red Data Book update project (2026).

•  The visuals are general educational botanical illustrations and should not be 
treated as verified images of named species.
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