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Backround

-

o Primary forests in Europe are scarse and 
fragmented

- Biodiversity hotspots

o Managed forests dominate the landscape.
- Often simpler structure

o Lichens = indicators of forest naturalness



Study aims

Quantify differences in total and red-
listed lichen species richness between 
forest types.
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Identify which structural and 
environmental attributes drive lichen 
diversity.

Identify structural attributes that 
promote lichen diversity in 
managed forests and provide 
practical insights for conservation 
planning.



Study design

WESTERN CARPATHIANS: Poľana, Vepor
Hills and Great Fatra.

50 PERMANENT PLOTS: paired primary
vs. managed beech forests.

STRUCTURAL DATA + dendrochronology.

LICHEN SURVEY: 5,156 specimens



Primary forests host ~25 % more 
lichens and 2× more red-listed 

species



Unique species 
within forest types • 37.5 % of all recorded species 

occurred only in primary forests.

• 13.9 % were unique to managed 
forests.

• This highlights the exceptional 
biodiversity value of primary 
forests.



Variables
and Analysis

Prinary forest vs managed
forest



Model Results: Managed Forests

Model Results: Primary Forests

Environmental and structural drivers of
lichen species richness
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Conservation & 
management implication

Primary forests
Serve as irreplaceable refuges of biodiversity.
Protection of primary and old-growth forests in Europe should be the highest priority for forest
biodiversity conservation, yet remains incomplete, with many areas still unmapped and unprotected.

Protecting primary and old-growth forests alone is insufficient to maintain biodiversity— effective 
conservation also depends on enhancing structural and habitat complexity within managed forests.
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