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ʍʘʟʤʦʬʠʪʩʢʘ ʚʝʛʝʪʘʮʠʿʘ ʢʣʘʩʝ Asplenietea trichomanis ʥʘ ʜʝʣʫ 

ʉʪʘʨʝ ʧʣʘʥʠʥʝ ʩʤʝʰʪʝʥʦʤ ʫ ʉʨʙʠʿʠ ʥʝʜʦʚʦˀʥʦ ʿʝ ʠʩʪʨʘʞʝʥʘ. 

ʉʘʤʠʤ ʪʠʤ, ʮʠˀʝʚʠ ʦʚʝ ʩʪʫʜʠʿʝ ʩʫ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʠ 

ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʭʘʟʤʦʬʠʪʩʢʠʭ ʟʘʿʝʜʥʠʮʘ ʦʚʦʛ ʧʦʜʨʫʯʿʘ, ʢʘʦ ʠ 

ʫʪʚʨʹʠʚʘˁʝ ʢˀʫʯʥʠʭ ʝʢʦʣʦʰʢʠʭ ʬʘʢʪʦʨʘ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ˁʠʭʦʚ 

ʬʣʦʨʠʩʪʠʯʢʠ ʩʘʩʪʘʚ. ʇʨʠʤʝʥʦʤ UPGMA ʭʠʿʝʨʘʨʭʠʿʩʢʝ ʢʣʘʩʪʝʨ 

ʘʥʘʣʠʟʝ ʥʘ ʩʝʪʫ ʧʦʜʘʪʘʢʘ ʩʘʩʪʘʚˀʝʥʦʤ ʦʜ 210 ʬʠʪʦʮʝʥʦʣʦʰʢʠʭ 

ʩʥʠʤʘʢʘ ʠ 146 ʚʘʩʢʫʣʘʨʥʠʭ ʙʠˀʥʠʭ ʪʘʢʩʦʥʘ, ʠʜʝʥʪʠʬʠʢʦʚʘʥʦ ʿʝ 18 

ʟʘʿʝʜʥʠʮʘ, ʦʜ ʢʦʿʠʭ ʩʫ 15 ʭʘʟʤʦʬʠʪʩʢʝ, ʘ ʪʨʠ ʧʨʝʣʘʟʥʝ ʢʘ ʪʨʘʚʥʠʤ 

ʬʦʨʤʘʮʠʿʘʤʘ. ʍʘʟʤʦʬʠʪʩʢʝ ʘʩʦʮʠʿʘʮʠʿʝ ʩʫ ʨʘʟʚʨʩʪʘʥʝ ʫ ʯʝʪʠʨʠ 

ʨʝʜʘ (Potentilletalia caulescentis, Violo biflorae-Cystopteridetalia 

alpinae, Asplenietalia septentrionalo-cuneifolii ʠ Androsacetalia 

vandelli) ʠ ʧʝʪ ʩʚʝʟʘ (Edraiantho graminifolii-Erysimion comati, 

Violo biflorae-Cystopteridion alpinae, Asplenion septentrionalis, 

Silenion lerchenfeldianae ʠ Saxifragion cymosae), ʧʨʠ ʯʝʤʫ ʩʫ ʩʚʝ 

ʩʚʝʟʝ, ʦʩʠʤ Silenion lerchenfeldianae, ʧʦ ʧʨʚʠ ʧʫʪ ʟʘʙʝʣʝʞʝʥʝ ʥʘ 

ʉʪʘʨʦʿ ʧʣʘʥʠʥʠ. ʆʨʜʠʥʘʮʠʦʥʝ ʘʥʘʣʠʟʝ ʩʫ ʧʦʢʘʟʘʣʝ ʜʘ ʥʘʜʤʦʨʩʢʘ 

ʚʠʩʠʥʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʠ ʚʣʘʞʥʦʩʪ ʩʫʧʩʪʨʘʪʘ ʧʨʝʜʩʪʘʚˀʘʿʫ 

ʛʣʘʚʥʝ ʬʘʢʪʦʨʝ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʬʣʦʨʠʩʪʠʯʢʠ ʩʘʩʪʘʚ ʟʘʿʝʜʥʠʮʘ. 

ɼʦʜʘʪʥʦ, ʪʝʨʝʥʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫʢʘʟʫʿʫ ʥʘ ʟʥʘʯʘʿ ʪʦʧʦʛʨʘʬʩʢʝ 

ʭʝʪʝʨʦʛʝʥʦʩʪʠ, ʦʩʚʝʪˀʝʥʦʩʪʠ ʠ ʝʢʩʧʦʟʠʮʠʿʝ, ʢʦʿʠ ʠʥʜʠʨʝʢʪʥʦ 

ʫʪʠʯʫ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʚʣʘʞʥʦʩʪ. ʀʘʢʦ ʩʪʝʥʦʚʠʪʘ ʩʪʘʥʠʰʪʘ 

ʟʘʫʟʠʤʘʿʫ ʤʘʣʫ ʧʦʚʨʰʠʥʫ, ʥʘ ˁʠʤʘ ʿʝ ʟʘʙʝʣʝʞʝʥʦ 146 ʚʘʩʢʫʣʘʨʥʠʭ 

ʙʠˀʥʠʭ ʪʘʢʩʦʥʘ, ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʚʠʩʦʢ ʜʠʚʝʨʟʠʪʝʪ. 

ʅʘʿʟʘʩʪʫʧˀʝʥʠʿʝ ʬʘʤʠʣʠʿʝ ʩʫ Poaceae, Caryophyllaceae ʠ 

Asteraceae, ʜʦʢ ʩʫ ʜʦʤʠʥʘʥʪʥʠ ʨʦʜʦʚʠ Sedum, Asplenium ʠ 

Saxifraga. ʇʨʝoʚʣʘʹʫʿʫ˂ʝ ʞʠʚʦʪʥʝ ʬʦʨʤʝ ʩʫ ʭʝʤʠʢʨʠʧʪʦʬʠʪʝ ʠ 

ʭʘʤʝʬʠʪʝ, ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʝʢʩʪʨʝʤʥʝ ʫʩʣʦʚʝ ʩʪʝʥʦʚʠʪʠʭ ʩʪʘʥʠʰʪʘ. 

ɼʦʤʠʥʘʮʠʿʘ ʪʘʢʩʦʥʘ ʝʚʨʦʘʟʠʿʩʢʦ-ʧʣʘʥʠʥʩʢʦʛ ʠ ʤʝʜʠʪʝʨʘʥʩʢʦ-

ʩʫʙʤʝʜʠʪʝʨʘʥʩʢʦʛ ʘʨʝʘʣ ʪʠʧʘ ʧʦʜʫʜʘʨʘ ʩʝ ʩʘ ʧʣʘʥʠʥʩʢʦ-

ʢʦʥʪʠʥʝʥʪʘʣʥʦʤ ʢʣʠʤʦʤ ʚʠʩʦʢʦʧʣʘʥʠʥʩʢʠʭ ʧʦʿʘʩʝʚʘ ʠ ʫʪʠʮʘʿʝʤ 

ʠʟʤʝˁʝʥʝ ʤʝʜʠʪʝʨʘʥʩʢʝ ʢʣʠʤʝ ʫ ʢʣʠʩʫʨʘʤʘ ʠ ʢʘˁʦʥʠʤʘ. ɿʥʘʯʘʿʥʦ 

ʧʨʠʩʫʩʪʚʦ ʝʥʜʝʤʠʪʘ ʠ ʨʝʣʠʢʘʪʘ ʧʦʪʚʨʹʫʿʝ ʨʝʬʫʛʠʿʘʣʥʠ ʢʘʨʘʢʪʝʨ 

ʩʪʝʥʦʚʠʪʠʭ ʩʪʘʥʠʰʪʘ ʠ ˁʠʭʦʚʫ ʫʣʦʛʫ ʫ ʦʯʫʚʘˁʫ ʨʝʪʢʠʭ ʚʨʩʪʘ. ʆʚʦ 

ʠʩʪʨʘʞʠʚʘˁʝ ʟʥʘʯʘʿʥʦ ʜʦʧʨʠʥʦʩʠ ʙʦˀʝʤ ʧʦʟʥʘʚʘˁʫ ʭʘʟʤʦʬʠʪʩʢʝ 

ʬʣʦʨʝ ʠ ʚʝʛʝʪʘʮʠʿʝ ʉʪʘʨʝ ʧʣʘʥʠʥʝ, ʧʦʢʘʟʫʿʫ˂ʠ ʜʘ ʿʝ ˁʠʭʦʚ 



 

 

ʜʠʚʝʨʟʠʪʝʪ, ʢʘʦ ʠ ʨʘʟʥʦʚʨʩʥʦʩʪ ʚʠʰʠʭ ʩʠʥʪʘʢʩʦʥʦʤʩʢʠʭ ʿʝʜʠʥʠʮʘ 

ʫ ʦʢʚʠʨʫ ʢʣʘʩʝ Asplenietea trichomanis, ʚʝ˂ʠ ʥʝʛʦ ʰʪʦ ʩʝ ʨʘʥʠʿʝ 

ʧʨʝʪʧʦʩʪʘʚˀʘʣʦ. ʇʨʠʩʫʩʪʚʦ ʨʝʪʢʠʭ ʠ ʟʘʰʪʠ˂ʝʥʠʭ ʚʨʩʪʘ ʥʘʛʣʘʰʘʚʘ 

ʧʦʪʨʝʙʫ ʟʘ ʦʯʫʚʘˁʝʤ ʦʚʠʭ ʩʪʘʥʠʰʪʘ, ʥʘʨʦʯʠʪʦ ʫ ʢʦʥʪʝʢʩʪʫ 
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The chasmophytic vegetation of the Asplenietea trichomanis class on 

Stara Planina Mt. in Serbia has been poorly studied. Consequently, this 

study aims to identify and classify the chasmophytic communities of 

this area and determine the key ecological factors influencing their 

floristic composition. Using UPGMA hierarchical cluster analysis on a 

dataset comprising 210 relev®s and 146 vascular plant taxa, 18 

communities were identified - 15 chasmophytic and three transitional 

between chasmophytic and grassland vegetation. Chasmophytic 

associations are classified into four orders (Potentilletalia caulescentis, 

Violo biflorae-Cystopteridetalia alpinae, Asplenietalia septentrionalo-

cuneifolii, and Androsacetalia vandelli) and five alliances (Edraiantho 

graminifolii-Erysimion comati, Violo biflorae-Cystopteridion alpinae, 

Asplenion septentrionalis, Silenion lerchenfeldianae, and Saxifragion 

cymosae), with all but Silenion lerchenfeldianae recorded for the first 

time in this region. Ordination analyses identified altitude, air 

temperature, and substrate moisture as the primary ecological factors 

shaping the floristic composition of these communities. Additionally, 

field observations highlighted the roles of topographic heterogeneity, 

light, and exposure in influencing temperature and moisture. Despite 

the limited spatial extent of rocky habitats, 146 vascular plant taxa were 

recorded, revealing a remarkable diversity. The prevalent families are 

Poaceae, Caryophyllaceae, and Asteraceae, while Sedum, Asplenium, 

and Saxifraga are the dominant genera. Hemicryptophytes and 

chamaephytes are the most common life forms, reflecting their 

adaptations to extreme rocky environments. The prevalence of 

Eurasian-montane and Mediterranean-sub-Mediterranean taxa aligns 

with the mountain-continental climate of high-altitude belts and the 

impact of the changed Mediterranean climate in gorges and canyons. 

The significant presence of endemics and relics confirms the refugial 

nature of these habitats and their importance for the conservation of 

rare species. This study provides new insights into the chasmophytic 

flora and vegetation of Stara Planina Mt., revealing greater diversity 

and syntaxonomic complexity than previously assumed and 

emphasizing the need for targeted conservation efforts, particularly 

considering ongoing climate change and increasing anthropogenic 

pressures. 
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ʚʝʛʝʪʘʮʠʿʝ ʉʪʘʨʝ ʧʣʘʥʠʥʝ 

ɱʝʟʠʢ ʧʫʙʣʠʢʘʮʠʿʝ, ɱʇ: ʩʨʧʩʢʠ 
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ʀʟʚʦʜ, ʀɿ: ʍʘʟʤʦʬʠʪʩʢʘ ʚʝʛʝʪʘʮʠʿʘ ʢʣʘʩʝ Asplenietea trichomanis ʥʘ 

ʜʝʣʫ ʉʪʘʨʝ ʧʣʘʥʠʥʝ ʩʤʝʰʪʝʥʦʤ ʫ ʉʨʙʠʿʠ ʥʝʜʦʚʦˀʥʦ ʿʝ 

ʠʩʪʨʘʞʝʥʘ. ʉʘʤʠʤ ʪʠʤ, ʮʠˀeʚʠ ʦʚʝ ʩʪʫʜʠʿʝ ʩʫ 

ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʠ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʭʘʟʤʦʬʠʪʩʢʠʭ 

ʟʘʿʝʜʥʠʮʘ ʦʚʦʛ ʧʦʜʨʫʯʿʘ, ʢʘʦ ʠ ʫʪʚʨʹʠʚʘˁʝ ʢˀʫʯʥʠʭ 

ʝʢʦʣʦʰʢʠʭ ʬʘʢʪʦʨʘ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ˁʠʭʦʚ ʬʣʦʨʠʩʪʠʯʢʠ 

ʩʘʩʪʘʚ. ʇʨʠʤʝʥʦʤ UPGMA ʭʠʿʝʨʘʨʭʠʿʩʢʝ ʢʣʘʩʪʝʨ ʘʥʘʣʠʟʝ 

ʥʘ ʩʝʪʫ ʧʦʜʘʪʘʢʘ ʩʘʩʪʘʚˀʝʥʦʤ ʦʜ 210 ʬʠʪʦʮʝʥʦʣʦʰʢʠʭ 

ʩʥʠʤʘʢʘ ʠ 146 ʚʘʩʢʫʣʘʨʥʠʭ ʙʠˀʥʠʭ ʪʘʢʩʦʥʘ, 

ʠʜʝʥʪʠʬʠʢʦʚʘʥʦ ʿʝ 18 ʟʘʿʝʜʥʠʮʘ, ʦʜ ʢʦʿʠʭ ʩʫ 15 

ʭʘʟʤʦʬʠʪʩʢʝ. ʆʥʝ ʩʫ ʨʘʟʚʨʩʪʘʥʝ ʫ ʯʝʪʠʨʠ ʨʝʜʘ 

(Potentilletalia caulescentis, Violo biflorae-Cystopteridetalia 

alpinae, Asplenietalia septentrionalo-cuneifolii ʠ 

Androsacetalia vandelli) ʠ ʧʝʪ ʩʚʝʟʘ (Edraiantho graminifolii-

Erysimion comati, Violo biflorae-Cystopteridion alpinae, 

Asplenion septentrionalis, Silenion lerchenfeldianae ʠ 

Saxifragion cymosae). ʆʨʜʠʥʘʮʠʦʥʝ ʘʥʘʣʠʟʝ ʩʫ ʧʦʢʘʟʘʣʝ 

ʜʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʠʥʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʠ ʚʣʘʞʥʦʩʪ 

ʩʫʧʩʪʨʘʪʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʛʣʘʚʥʝ ʬʘʢʪʦʨʝ ʢʦʿʠ ʜʠʨʝʢʪʥʦ 

ʫʪʠʯʫ ʥʘ ʬʣʦʨʠʩʪʠʯʢʠ ʩʘʩʪʘʚ ʦʚʠʭ ʟʘʿʝʜʥʠʮʘ, ʜʦʢ ʿʝ 

ʪʝʨʝʥʩʢʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʫʪʚʨʹʝʥʦ ʜʘ ʪʦʧʦʛʨʘʬʩʢʘ 

ʭʝʪʝʨʦʛʝʥʦʩʪ, ʦʩʚʝʪˀʝʥʦʩʪ ʠ ʝʢʩʧʦʟʠʮʠʿʘ ʠʤʘʿʫ 

ʠʥʜʠʨʝʢʪʥʠ ʫʪʠʮʘʿ. ʅʘ ʩʪʝʥʦʚʠʪʠʤ ʩʪʘʥʠʰʪʠʤʘ ʿʝ 

ʟʘʙʝʣʝʞʝʥʦ 146 ʚʘʩʢʫʣʘʨʥʠʭ ʙʠˀʥʠʭ ʪʘʢʩʦʥʘ, ʰʪʦ 

ʫʢʘʟʫʿʝ ʥʘ ʚʠʩʦʢ ʬʣʦʨʠʩʪʠʯʢʠ ʜʠʚʝʨʟʠʪʝʪ. 

ʅʘʿʟʘʩʪʫʧˀʝʥʠʿʝ ʬʘʤʠʣʠʿʝ ʩʫ Poaceae, Caryophyllaceae ʠ 

Asteraceae, ʜʦʢ ʩʫ ʜʦʤʠʥʘʥʪʥʠ ʨʦʜʦʚʠ Sedum, Asplenium 

ʠ Saxifraga. ʇʨʝʦʚʣʘʹʫʿʫ˂ʝ ʞʠʚʦʪʥʝ ʬʦʨʤʝ ʩʫ 

ʭʝʤʠʢʨʠʧʪʦʬʠʪʝ ʠ ʭʘʤʝʬʠʪʝ, ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʝʢʩʪʨʝʤʥʝ 

ʫʩʣʦʚʝ ʩʪʝʥʦʚʠʪʠʭ ʩʪʘʥʠʰʪʘ. ɼʦʤʠʥʘʮʠʿʘ ʪʘʢʩʦʥʘ 

ʝʚʨʦʘʟʠʿʩʢʦ-ʧʣʘʥʠʥʩʢʦʛ ʠ ʤʝʜʠʪʝʨʘʥʩʢʦ-

ʩʫʙʤʝʜʠʪʝʨʘʥʩʢʦʛ ʘʨʝʘʣ ʪʠʧʘ ʦʜʨʘʞʘʚʘ ʩʧʝʮʠʬʠʯʥʝ 

ʢʣʠʤʘʪʩʢʝ ʫʩʣʦʚʝ, ʜʦʢ ʟʥʘʯʘʿʥʦ ʧʨʠʩʫʩʪʚʦ ʝʥʜʝʤʠʪʘ ʠ 

ʨʝʣʠʢʘʪʘ ʧʦʪʚʨʹʫʿʝ ʨʝʬʫʛʠʿʘʣʥʠ ʢʘʨʘʢʪʝʨ ʦʚʠʭ ʩʪʘʥʠʰʪʘ. 

ʆʚʦ ʠʩʪʨʘʞʠʚʘˁʝ ʜʦʧʨʠʥʦʩʠ ʙʦˀʝʤ ʧʦʟʥʘʚʘˁʫ 

ʭʘʟʤʦʬʠʪʩʢʝ ʬʣʦʨʝ ʠ ʚʝʛʝʪʘʮʠʿʝ ʉʪʘʨʝ ʧʣʘʥʠʥʝ, 

ʧʦʢʘʟʫʿʫ˂ʠ ʜʘ ʿʝ ˁʠʭʦʚ ʜʠʚʝʨʟʠʪʝʪ, ʢʘʦ ʠ ʨʘʟʥʦʚʨʩʥʦʩʪ 

ʚʠʰʠʭ ʩʠʥʪʘʢʩʦʥʦʤʩʢʠʭ ʿʝʜʠʥʠʮʘ ʫ ʦʢʚʠʨʫ ʢʣʘʩʝ 

Asplenietea trichomanis, ʚʝ˂ʠ ʥʝʛʦ ʰʪʦ ʩʝ ʨʘʥʠʿʝ 

ʧʨʝʪʧʦʩʪʘʚˀʘʣʦ. ʊʘʢʦʹʝ, ʥʘʛʣʘʰʘʚʘ ʧʦʪʨʝʙʫ ʟʘ 

ʦʯʫʚʘˁʝʤ ʩʪʝʥʦʚʠʪʠʭ ʩʪʘʥʠʰʪʘ ʫ ʢʦʥʪʝʢʩʪʫ ʢʣʠʤʘʪʩʢʠʭ 

ʧʨʦʤʝʥʘ ʠ ʘʥʪʨʦʧʦʛʝʥʠʭ ʧʨʠʪʠʩʘʢʘ. 
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Abstract, AB: The Asplenietea trichomanis class in the Serbian part of Stara 

Planina Mt. remains insufficiently studied. Consequently, this 

study aims to identify and classify the chasmophytic 

communities of the area and to determine the key ecological 

factors influencing their floristic composition. UPGMA cluster 

analysis on a dataset comprising 210 relev®s and 146 taxa 

identified 18 communities, 15 of which are chasmophytic, 

classified into four orders (Potentilletalia caulescentis, Violo 

biflorae-Cystopteridetalia alpinae, Asplenietalia septentrionalo-

cuneifolii, and Androsacetalia vandelli) and five alliances 

(Edraiantho graminifolii-Erysimion comati, Violo biflorae-

Cystopteridion alpinae, Asplenion septentrionalis, Silenion 

lerchenfeldianae, and Saxifragion cymosae). Ordination 

analyses revealed altitude, air temperature, and substrate 

moisture as the primary factors directly shaping floristic 

composition, while field research indicated that topographic 

heterogeneity, shading, and exposition play indirect roles. A total 

of 146 vascular plant taxa were recorded, indicating high floristic 

diversity. The dominant families are Poaceae, Caryophyllaceae, 

and Asteraceae, while prevalent genera include Sedum, 

Asplenium, and Saxifraga. The most common life forms are 

hemicryptophytes and chamaephytes, adapted to the extreme 

conditions of rocky habitats. The dominance of taxa belonging 

to Eurasian-montane and Mediterranean-sub-Mediterranean 

area types reflects the specific climatic conditions of the region, 

while the significant presence of endemics and relics confirms 

the refugial character of rocky habitats. This study contributes to 

a better understanding of the chasmophytic flora and vegetation 

of Stara Planina Mt., indicating higher-than-expected diversity 

and syntaxonomic complexity within Asplenietea trichomanis. It 

highlights the need to conserve rocky habitats amid climate 

change and anthropogenic pressures. 
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ʅʘʿʧʨʝ ʙʠʭ ʠʟʨʘʟʠʣʘ ʠʩʢʨʝʥʫ ʟʘʭʚʘʣʥʦʩʪ ʩʚʦʿʦʿ ʤʝʥʪʦʨʢʠ, ʧʨʦʬ. ʜʨ ʄʘʨʠʥʠ ɱʫʰʢʦʚʠ˂, ʥʘ 

ʥʝʩʝʙʠʯʥʦʿ ʧʦʜʨʰʮʠ, ʨʘʟʫʤʝʚʘˁʫ ʠ ʩʪʨʫʯʥʦʤ ʚʦʹʝˁʫ ʪʦʢʦʤ ʩʚʠʭ ʬʘʟʘ ʠʟʨʘʜʝ ʜʦʢʪʦʨʩʢʝ 

ʜʠʩʝʨʪʘʮʠʿʝ. ʇʦʩʝʙʥʦ ʩʘʤ ʿʦʿ ʟʘʭʚʘʣʥʘ ʰʪʦ ʿʝ ʧʨʠʭʚʘʪʠʣʘ ʤʝʥʪʦʨʩʪʚʦ ʫ ʧʨʝʩʫʜʥʦʤ 

ʪʨʝʥʫʪʢʫ ʠ ʪʠʤʝ ʦʤʦʛʫ˂ʠʣʘ ʨʝʘʣʠʟʘʮʠʿʫ ʤʦʿʠʭ ʜʦʢʪʦʨʩʢʠʭ ʩʪʫʜʠʿʘ. 

ɺʝʣʠʢʦ ʭʚʘʣʘ ʜʫʛʫʿʝʤ ʧʨʦʬ. ʜʨ ɼʨʘʛʘʥʠ ɱʝʥʘʯʢʦʚʠ˂ ɻʦʮʠ˂ ʥʘ ʧʦʤʦ˂ʠ ʫ ʩʘʚʣʘʜʘʚʘˁʫ 

ʤʝʪʦʜʦʣʦʛʠʿʝ ʪʝʨʝʥʩʢʠʭ ʠʩʪʨʘʞʠʚʘˁʘ, ʩʪʘʪʠʩʪʠʯʢʦʿ ʦʙʨʘʜʠ ʧʦʜʘʪʘʢʘ, ʢʘʦ ʠ ʥʘ 

ʢʦʨʠʩʥʠʤ ʩʫʛʝʩʪʠʿʘʤʘ ʢʦʿʝ ʩʫ ʟʥʘʯʘʿʥʦ ʫʥʘʧʨʝʜʠʣʝ ʢʚʘʣʠʪʝʪ ʜʠʩʝʨʪʘʮʠʿʝ. ɻʘʛʦ, ʭʚʘʣʘ ʠ 

ʥʘ ʧʨʠʿʘʪʝˀʩʢʦʿ ʧʦʜʨʰʮʠ ʠ ʩʘʚʝʪʠʤʘ! 

ʇʨʦʬ. ʜʨ ɹʦʿʘʥʫ ɿʣʘʪʢʦʚʠ˂ʫ ʩʘʤ ʟʘʭʚʘʣʥʘ ʥʘ ʧʦʤʦ˂ʠ ʧʨʠ ʧʨʦʥʘʣʘʞʝˁʫ ʣʦʢʘʣʠʪʝʪʘ ʩʘ 

ʩʪʝʥʦʚʠʪʠʤ ʩʪʘʥʠʰʪʠʤʘ, ʢʘʦ ʠ ʥʘ ʜʦʧʨʠʥʦʩʫ ʬʣʦʨʠʩʪʠʯʢʦʤ ʜʝʣʫ ʜʠʩʝʨʪʘʮʠʿʝ ʠ 

ʨʝʚʠʟʠʿʠ ʙʠˀʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. ʍʚʘʣʘ ɺʘʤ ʥʘ ʧʨʝʥʝʪʦʤ ʟʥʘˁʫ ʠ ʜʨʘʛʦʮʝʥʦʿ ʩʘʨʘʜˁʠ! 

ɿʘʭʚʘˀʫʿʝʤ ʩʝ ʥʘʫʯʥʦʤ ʩʘʚʝʪʥʠʢʫ ʜʨ ʅʝʚʝʥʠ ʂʫʟʤʘʥʦʚʠ˂ ʥʘ ʧʦʤʦ˂ʠ ʧʨʠʣʠʢʦʤ 

ʜʝʪʝʨʤʠʥʘʮʠʿʝ ʙʠˀʘʢʘ, ʢʘʦ ʠ ʥʘ ʩʪʨʫʯʥʠʤ ʩʘʚʝʪʠʤʘ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʢʦʤʝʥʪʘʨʠʤʘ 

ʢʦʿʠ ʩʫ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʜʦʧʨʠʥʝʣʠ ʠʟʛʣʝʜʫ ʠ ʩʘʜʨʞʘʿʫ ʜʠʩʝʨʪʘʮʠʿʝ. 

ʇʨʦʬ. ʜʨ ɼʤʠʪʨʫ ʃʘʢʫʰʠ˂ʫ ʜʫʛʫʿʝʤ ʟʘʭʚʘʣʥʦʩʪ ʥʘ ʧʦʜʨʰʮʠ ʫ ʠʜʝʥʪʠʬʠʢʘʮʠʿʠ ʚʨʩʪʘ ʠʟ 

ʬʘʤʠʣʠʿʝ Poaceae ʠ ʥʘ ʩʤʝʨʥʠʮʘʤʘ ʫ ʚʝʟʠ ʩʘ ʩʠʥʪʘʢʩʦʥʦʤʩʢʦʤ ʧʨʦʙʣʝʤʘʪʠʢʦʤ. 

ʀʩʢʨʝʥʦ ʩʝ ʟʘʭʚʘˀʫʿʝʤ ʈʘʥʢʫ ʇʝʨʠ˂ʫ ʠʟ ʇʦʢʨʘʿʠʥʩʢʦʛ ʟʘʚʦʜʘ ʟʘ ʟʘʰʪʠʪʫ ʧʨʠʨʦʜʝ ʠ 

ʄʘʨʿʘʥʫ ʅʠʢʝʪʠ˂ʫ ʠʟ ʇʨʠʨʦʜˁʘʯʢʦʛ ʤʫʟʝʿʘ ʫ ɹʝʦʛʨʘʜʫ ʥʘ ʧʦʤʦ˂ʠ ʫ ʠʜʝʥʪʠʬʠʢʘʮʠʿʠ 

ʧʦʿʝʜʠʥʠʭ ʚʨʩʪʘ. 

ʍʚʘʣʘ ʜʨʫʛʘʨʠʤʘ ʠʟ ʭʝʨʙʘʨʘ ʥʘ ʩʘʚʝʪʠʤʘ ʠ ʧʦʜʨʰʮʠ.  

ʇʦʩʝʙʥʫ ʟʘʭʚʘʣʥʦʩʪ ʜʫʛʫʿʝʤ ʤʘʤʠ ʠ ʄʠʢʠ ʟʘ ʥʝʧʨʝʩʪʘʥʫ ʧʦʜʨʰʢʫ, ʢʘʦ ʠ ʤʦʤ ɸʮʢʝʪʫ, 

ʥʘʨʦʯʠʪʦ ʟʘ ʧʦʤʦ˂ ʪʦʢʦʤ ʪʝʨʝʥʩʢʠʭ ʠʩʪʨʘʞʠʚʘˁʘ. ʍʚʘʣʘ ʚʘʤ ʥʘ ˀʫʙʘʚʠ, ʩʪʨʧˀʝˁʫ ʠ 

ʨʘʟʫʤʝʚʘˁʫ! 

ʅʘ ʩʘʤʦʤ ʢʨʘʿʫ, ʥʝʠʟʤʝʨʥʦ ʩʘʤ ʟʘʭʚʘʣʥʘ ʧʨʦʬ. ʜʨ ɺʣʘʜʠʤʠʨʫ ʈʘʥʹʝʣʦʚʠ˂ʫ, ʢʦʿʠ ʤʝ ʿʝ ʫʚʝʦ 

ʫ ʩʚʝʪ ʙʦʪʘʥʠʢʝ, ʧʦʤʦʛʘʦ ʧʨʠ ʦʜʘʙʠʨʫ ʪʝʤʝ ʠ ʯʠʿʘ ʤʠ ʿʝ ʧʦʜʨʰʢʘ, ʟʥʘˁʝ ʠ ʧʦʩʚʝ˂ʝʥʦʩʪ 

ʦʩʪʘʣʘ ʜʫʙʦʢʦ ʫʨʝʟʘʥʘ ʫ ʩʝ˂ʘˁʫ. ʆʚʫ ʜʠʩʝʨʪʘʮʠʿʫ ʧʦʩʚʝ˂ʫʿʝʤ ˁʝʤʫ ʠ ʤʦʿʦʿ ʍʝʣʝʥʠ, ʢʦʿʘ 

ʤʠ ʿʝ ʩʚʦʿʦʤ ˀʫʙʘʚˀʫ ʠ ʧʨʠʩʫʩʪʚʦʤ ʜʘʚʘʣʘ ʩʥʘʛʫ ʜʘ ʠʩʪʨʘʿʝʤ ʠ ʫ ʥʘʿʪʝʞʠʤ ʪʨʝʥʫʮʠʤʘ 

- ʜʘ ʙʠʭ ʿʝ ʫʯʠʥʠʣʘ ʧʦʥʦʩʥʦʤ. 
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1. ʋɺʆɼ 

1.1. ʉʊɽʅɽ ʂɸʆ ɱɽɼʀʅʉʊɺɽʅɸ ʉʊɸʅʀʐʊɸ: ɻɽʆʄʆʈʌʆʃʆɻʀɱɸ ʀ 

ɽʂʆʃʆɻʀɱɸ 

ʉʪʝʥʝ ʩʫ ʛʝʦʤʦʨʬʦʣʦʰʢʝ ʬʦʨʤʘʮʠʿʝ ʢʦʿʝ ʩʝ ʫʟʜʠʞʫ ʠʟʥʘʜ ʦʢʦʣʥʦʛ ʪʣʘ ʠ ʥʘʩʪʘʿʫ 

ʧʦʜ ʫʪʠʮʘʿʝʤ ʚʦʜʝ, ʚʝʪʨʘ ʠ ʩʫʥʯʝʚʝ ʩʚʝʪʣʦʩʪʠ, ʢʦʿʠ ʪʦʢʦʤ ʤʠʣʠʦʥʘ ʛʦʜʠʥʘ ʫʟʨʦʢʫʿʫ 

ʝʨʦʟʠʿʫ ʤʝʢʰʠʭ ʜʝʣʦʚʘ ʪʝʨʝʥʘ, ʦʩʪʘʚˀʘʿʫ˂ʠ ʠʟʘ ʩʝʙʝ ʯʚʨʩʪʦ ʿʝʟʛʨʦ ʤʘʪʠʯʥʝ ʩʪʝʥʝ 

(Fitzsimons ʠ Michael 2016). ʄʦʛʫ ʧʦʧʨʠʤʠʪʠ ʦʙʣʠʢ ʧʝʰʯʘʨʩʢʠʭ ʦʜʩʝʢʘ, ʩʠʣʠʢʘʪʥʠʭ ʠ 

ʢʨʝʯˁʘʯʢʠʭ ʣʠʪʠʮʘ ʠ ʢʨʘʰʢʠʭ ʩʪʨʫʢʪʫʨʘ (Fitzsimons ʠ Michael 2016; Larson ʠ ʩʘʨ. 2000), 

ʠ ʤʦʛʫ ʩʝ ʥʘ˂ʠ ʥʘ ʩʚʠʤ ʢʦʥʪʠʥʝʥʪʠʤʘ ʠ ʫ ʨʘʟʣʠʯʠʪʠʤ ʢʣʠʤʘʪʩʢʠʤ ʟʦʥʘʤʘ. 

ʉʪʝʥʝ ʩʝ ʦʜʣʠʢʫʿʫ ʧʨʝʧʦʟʥʘʪˀʠʚʠʤ ʦʙʣʠʮʠʤʘ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ. ʏʝʩʪʦ ʩʫ 

ʩʪʨʤʝ, ʧʨʦʩʪʦʨʥʦ ʠʟʦʣʦʚʘʥʝ ʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʨʝʣʘʪʠʚʥʦ ʥʝʥʘʨʫʰʝʥʘ ʧʨʠʨʦʜʥʘ ʩʪʘʥʠʰʪʘ 

(Larson ʠ ʩʘʨ. 2000). ɺʠʩʦʢʝ ʠ ʩʪʨʤʝ ʩʪʝʥʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʣʠʪʠʮʝ (ʢʣʠʬʦʚʝ), ʢʦʿʝ ʩʝ ʩʘʩʪʦʿʝ 

ʦʜ ʪʨʠ ʛʣʘʚʥʘ ʝʣʝʤʝʥʪʘ: ʧʣʘʪʦʘ ʥʘ ʚʨʭʫ, ʧʝʜʠʤʝʥʪʘ ʫ ʧʦʜʥʦʞʿʫ ʠ ʚʝʨʪʠʢʘʣʥʦʛ ʠʣʠ ʩʢʦʨʦ 

ʚʝʨʪʠʢʘʣʥʦʛ ʜʝʣʘ ʠʟʤʝʹʫ, ʦʜʥʦʩʥʦ ʣʠʮʘ ʣʠʪʠʮʝ (ʉʣʠʢʘ 1). ʇʣʘʪʦ ʯʠʥʝ ʩʪʝʥʝ ʫ ʧʨʦʮʝʩʫ 

ʨʘʩʧʘʜʘˁʘ, ʜʦʢ ʩʝ ʫ ʧʦʜʥʦʞʿʫ ʣʠʪʠʮʝ ʥʘʢʫʧˀʘʿʫ ʬʨʘʛʤʝʥʪʠ ʥʘʩʪʘʣʠ ʦʜʣʘʤʘˁʝʤ, 

ʬʦʨʤʠʨʘʿʫ˂ʠ ʪʘʢʦʟʚʘʥʠ ʪʘʣʫʩ ʠʣʠ ʩʠʧʘʨ (Larson ʠ ʩʘʨ. 2000). ʆʩʠʤ ʪʝʨʤʠʥʘ ʣʠʪʠʮʘ, ʫ 

ʛʝʦʤʦʨʬʦʣʦʛʠʿʠ ʩʝ ʯʝʩʪʦ ʢʦʨʠʩʪʠ ʠ ʪʝʨʤʠʥ Ăʪʝʨʘʩʘñ ʟʘ ʦʧʠʩʠʚʘˁʝ ʩʪʨʤʠʭ, ʘʣʠ ʢʨʘʪʢʠʭ 

ʥʘʛʠʙʘ ʠ ʩʪʝʥʘ ʥʘ ʦʙʘʣʘʤʘ ʨʝʢʘ ʠ ʤʦʨʘ (Larson ʠ ʩʘʨ. 2000). 

ʊʦʧʦʛʨʘʬʩʢʘ ʭʝʪʝʨʦʛʝʥʦʩʪ ʚʝʨʪʠʢʘʣʥʠʭ ʩʪʝʥʘ ʦʛʣʝʜʘ ʩʝ ʫ ʧʨʠʩʫʩʪʚʫ ʠʟʙʦʯʠʥʘ, 

ʧʨʝʚʠʩʘ, ʧʫʢʦʪʠʥʘ ʠ ʧʝ˂ʠʥʘ (ʉʣʠʢʘ 1). ʀʟʙʦʯʠʥʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʭʦʨʠʟʦʥʪʘʣʥʝ ʜʝʣʦʚʝ 

ʩʪʝʥʘ ʢʦʿʠ ʯʝʩʪʦ ʬʦʨʤʠʨʘʿʫ ʧʨʝʚʠʩʝ. ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʪʠʧʘ ʩʪʝʥʝ, ʙʨʦʿ ʠ ʚʝʣʠʯʠʥʘ 

ʧʫʢʦʪʠʥʘ ʤʦʛʫ ʚʘʨʠʨʘʪʠ ï ʦʜ ʤʠʢʨʦʩʢʦʧʩʢʠʭ, ʿʝʜʚʘ ʚʠʜˀʠʚʠʭ ʥʘʧʨʩʣʠʥʘ ʜʦ ʚʝʣʠʢʠʭ 

ʧʨʦʮʝʧʘ. ʇʝ˂ʠʥʝ ʥʘʩʪʘʿʫ ʢʘʜʘ ʩʝ ʧʫʢʦʪʠʥʝ ʚʨʝʤʝʥʦʤ ʧʨʦʰʠʨʝ ʫʩʣʝʜ ʨʘʩʪʚʘʨʘˁʘ ʩʪʝʥʩʢʦʛ 

ʤʘʪʝʨʠʿʘʣʘ. ʉʚʠ ʦʚʠ ʨʘʟʣʠʯʠʪʠ ʪʠʧʦʚʠ ʤʠʢʨʦʩʪʘʥʠʰʪʘ ʥʘʿʯʝʰ˂ʝ ʩʫ ʩʤʝʰʪʝʥʠ ʫ 

ʥʝʧʦʩʨʝʜʥʦʿ ʙʣʠʟʠʥʠ (Larson ʠ ʩʘʨ. 2000). ʊʘʢʦ ʩʝ, ʥʘ ʧʨʠʤʝʨ, ʩʪʨʤʘ ʠ ʛʣʘʪʢʘ ʧʦʚʨʰʠʥʘ 

ʙʝʟ ʧʫʢʦʪʠʥʘ, ʥʘ ʢʦʿʦʿ ʥʝʤʘ ʫʩʣʦʚʘ ʟʘ ʫʢʦʨʝˁʠʚʘˁʝ ʚʠʰʠʭ ʙʠˀʘʢʘ, ʘʣʠ ʢʦʿʘ ʧʨʝʜʩʪʘʚˀʘ 

ʠʜʝʘʣʥʦ ʩʪʘʥʠʰʪʝ ʟʘ ʣʠʰʘʿʝʚʝ ʦʪʧʦʨʥʝ ʥʘ ʚʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʩʫʰʫ, ʤʦʞʝ ʥʘʣʘʟʠʪʠ 

ʪʠʢ ʫʟ ʤʘʣʫ ʧʫʢʦʪʠʥʫ ʠʣʠ ʠʟʙʦʯʠʥʫ ʫ ʢʦʿʦʿ ʩʝ ʟʘʜʨʞʘʚʘ ʚʦʜʘ ʠʣʠ ʘʢʫʤʫʣʠʨʘ ʦʨʛʘʥʩʢʘ 

ʤʘʪʝʨʠʿʘ, ʩʪʚʘʨʘʿʫ˂ʠ ʧʦʛʦʜʥʝ ʫʩʣʦʚʝ ʟʘ ʨʘʩʪ ʚʠʰʠʭ ʙʠˀʘʢʘ (Larson ʠ ʩʘʨ. 2000). 
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ɻʝʦʤʦʨʬʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʪʝʥʘ ʠ ʩʧʝʮʠʬʠʯʥʠ ʘʙʠʦʪʠʯʢʠ ʝʢʦʣʦʰʢʠ 

ʬʘʢʪʦʨʠ ʢʦʿʠ ʥʘ ˁʠʤʘ ʧʨʝʦʚʣʘʹʫʿʫ ʟʥʘʯʘʿʥʦ ʫʪʠʯʫ ʥʘ ʬʣʦʨʫ ʠ ʚʝʛʝʪʘʮʠʿʫ, ʦ ʯʝʤʫ ˂ʝ ʚʠʰʝ 

ʨʝʯʠ ʙʠʪʠ ʫ ʥʘʩʪʘʚʢʫ ʪʝʢʩʪʘ. 

 

1.1.1. ɻʝʦʣʦʰʢʝ ʠ ʛʝʦʤʦʨʬʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʪʝʥʘ ʠ ˁʠʭʦʚ ʫʪʠʮʘʿ ʥʘ ʬʣʦʨʫ ʠ 

ʚʝʛʝʪʘʮʠʿʫ 

ɻʝʦʣʦʰʢʝ ʠ ʛʝʦʤʦʨʬʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʪʝʥʘ ʦʜʨʝʹʫʿʫ ʬʠʟʠʯʢʝ ʠ ʭʝʤʠʿʩʢʝ 

ʫʩʣʦʚʝ ʦʚʠʭ ʩʪʘʥʠʰʪʘ. ʅʘ ʬʦʨʤʠʨʘˁʝ ʠ ʦʜʨʞʘʚʘˁʝ ʩʧʝʮʠʬʠʯʥʝ ʬʣʦʨʝ ʠ ʚʝʛʝʪʘʮʠʿʝ 

ʥʘʿʚʝ˂ʠ ʫʪʠʮʘʿ ʠʤʘʿʫ ʩʘʩʪʘʚ ʤʘʪʠʯʥʝ ʩʪʝʥʝ, ʩʪʨʫʢʪʫʨʥʘ ʭʝʪʝʨʦʛʝʥʦʩʪ, ʝʣʫʚʠʿʘʣʥʠ ʧʨʦʮʝʩʠ 

ʠ ʝʨʦʟʠʿʘ (Larson ʠ ʩʘʨ. 2000). 

ʅʘ ʦʩʥʦʚʫ ʩʘʩʪʘʚʘ, ʤʘʪʠʯʥʝ ʩʪʝʥʝ ʩʝ ʤʦʛʫ ʧʦʜʝʣʠʪʠ ʫ ʪʨʠ ʛʣʘʚʥʝ ʢʘʪʝʛʦʨʠʿʝ:  

1. ʊʚʨʜʝ ʩʠʣʠʢʘʪʥʝ ʩʪʝʥʝ - ʫʛʣʘʚʥʦʤ ʤʘʛʤʘʪʩʢʦʛ ʧʦʨʝʢʣʘ, ʘʣʠ ʠ ʥʝʢʝ ʩʝʜʠʤʝʥʪʥʝ 

ʩʪʝʥʝ ʧʦʧʫʪ ʧʝʰʯʘʨʘ;  

ʉʣʠʢʘ 1. ʊʦʧʦʛʨʘʬʩʢʘ ʭʝʪʝʨʦʛʝʥʦʩʪ ʚʝʨʪʠʢʘʣʥʠʭ ʩʪʝʥʘ. 

ʐʝʤʘʪʩʢʠ ʧʨʠʢʘʟ ʧʨʝʤʘ Larson ʠ ʩʘʨ. (2000), ʤʦʜʠʬʠʢʦʚʘʥʦ. 

ʌʦʪʦʛʨʘʬʠʿʝ ï ɱʦʚʘʥʘ ʉʪʦʿʘʥʦʚʠ˂. 
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2. ʊʚʨʜʝ ʢʨʝʯˁʘʯʢʝ ʩʪʝʥʝ - ʚʝ˂ʠʥʦʤ ʩʝʜʠʤʝʥʪʥʦʛ ʧʦʨʝʢʣʘ, ʘʣʠ ʠ ʤʘʛʤʘʪʩʢʝ ʠʣʠ 

ʤʝʪʘʤʦʨʬʥʝ ʩʪʝʥʝ ʢʘʦ ʰʪʦ ʩʫ ʙʘʟʘʣʪ ʠ ʤʝʨʤʝʨ; 

3. ʈʘʩʪʨʝʩʠʪʠ ʤʘʪʝʨʠʿʘʣʠ - ʧʝʩʘʢ, ʰˀʫʥʘʢ ʠ ʣʝʩ (Larson ʠ ʩʘʨ. 2000).  

ʉʘʩʪʘʚ ʤʘʪʠʯʥʝ ʩʪʝʥʝ ʦʜʨʝʹʫʿʝ ʩʘʜʨʞʘʿ ʢʘʣʮʠʿʫʤ-ʢʘʨʙʦʥʘʪʘ ʫ ʟʝʤˀʠʰʪʫ, ʰʪʦ 

ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ ʙʠˀʥʠ ʧʦʢʨʠʚʘʯ. ʇʦʟʥʘʪʦ ʿʝ ʜʘ ʩʝ ʥʘ ʩʠʣʠʢʘʪʥʠʤ ʩʪʝʥʘʤʘ ʬʦʨʤʠʨʘ 

ʢʠʩʝʣʦ ʟʝʤˀʠʰʪʝ, ʥʘ ʢʦʤʝ ʩʝ ʨʘʟʚʠʿʘʿʫ ʢʘʣʮʠʬʫʛʥʝ ʙʠˀʥʝ ʚʨʩʪʝ, ʦʜʥʦʩʥʦ ʙʠˀʢʝ ʢʦʿʝ 

ʠʟʙʝʛʘʚʘʿʫ ʢʨʝʯˁʘʯʢʘ ʟʝʤˀʠʰʪʘ. ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʥʘ ʢʨʝʯˁʘʯʢʠʤ ʩʪʝʥʘʤʘ ʬʦʨʤʠʨʘʿʫ ʩʝ 

ʟʝʤˀʠʰʪʘ ʙʦʛʘʪʘ ʢʘʣʮʠʿʫʤʦʤ, ʩʘ pH ʚʨʝʜʥʦʩʪʠʤʘ ʢʦʿʝ ʚʘʨʠʨʘʿʫ ʦʜ ʥʝʫʪʨʘʣʥʠʭ ʜʦ ʙʘʟʥʠʭ, 

ʘ ʥʘʩʪʘˁʫʿʫ ʠʭ ʢʘʣʮʠʬʠʣʥʝ ʚʨʩʪʝ (Kojiĺ 1984). ʅʠʩʢʘ pH ʚʨʝʜʥʦʩʪ ʟʝʤˀʠʰʪʘ ʥʘ 

ʩʠʣʠʢʘʪʥʠʤ ʩʪʝʥʘʤʘ ʜʦʚʦʜʠ ʜʦ ʘʢʫʤʫʣʘʮʠʿʝ ʪʦʢʩʠʯʥʠʭ ʿʦʥʘ ʛʚʦʞʹʘ ʠ ʘʣʫʤʠʥʠʿʫʤʘ, ʜʦʢ 

ʥʝʫʪʨʘʣʥʝ ʠ ʧʦʚʠʰʝʥʝ pH ʚʨʝʜʥʦʩʪʠ ʥʘ ʢʨʝʯˁʘʮʠʤʘ ʫʟʨʦʢʫʿʫ ʙʨʟ ʛʫʙʠʪʘʢ ʥʫʪʨʠʿʝʥʘʪʘ. 

ɿʙʦʛ ʪʦʛʘ ʩʫ ʙʠˀʢʝ ʢʦʿʝ ʨʘʩʪʫ ʥʘ ʢʨʝʯˁʘʮʠʤʘ ʯʝʩʪʦ ʣʠʰʝʥʝ ʜʦʚʦˀʥʝ ʢʦʣʠʯʠʥʝ 

ʭʨʘʥˀʠʚʠʭ ʤʘʪʝʨʠʿʘ (Larson ʠ ʩʘʨ. 2000). ɺʝʟʘ ʠʟʤʝʹʫ ʭʝʤʠʿʩʢʦʛ ʩʘʩʪʘʚʘ ʤʘʪʠʯʥʝ ʩʪʝʥʝ, 

ʭʝʤʠʿʝ ʟʝʤˀʠʰʪʘ ʢʦʿʝ ʩʝ ʥʘ ˁʠʤʘ ʬʦʨʤʠʨʘ ʠ ʩʘʩʪʘʚʘ ʙʠˀʥʠʭ ʚʨʩʪʘ ʜʦʙʨʦ ʿʝ ʫʪʚʨʹʝʥʘ ʟʘ 

ʩʪʘʥʠʰʪʘ ʩʘ ʨʘʟʚʠʿʝʥʠʤ ʩʣʦʿʝʤ ʟʝʤˀʠʰʪʘ (Etherington 1981; Wentworth 1981; Jeffries 

1985). ʄʝʹʫʪʠʤ, ʦʚʘ ʚʝʟʘ ʿʝ ʟʥʘʪʥʦ ʤʘˁʝ ʿʘʩʥʘ ʢʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʩʪʝʥʦʚʠʪʘ ʩʪʘʥʠʰʪʘ, ʰʪʦ 

ʥʠʿʝ ʠʟʥʝʥʘʹʫʿʫ˂ʝ ʘʢʦ ʩʝ ʫʟʤʝ ʫ ʦʙʟʠʨ ʜʘ ʥʘ ˁʠʤʘ ʠʟʦʩʪʘʿʝ ʧʦʪʧʫʥ ʧʨʦʮʝʩ ʬʦʨʤʠʨʘˁʘ 

ʟʝʤˀʠʰʪʘ. ʅʝʢʠ ʘʫʪʦʨʠ ʩʤʘʪʨʘʿʫ ʜʘ ʭʝʤʠʿʩʢʠ ʩʘʩʪʘʚ ʩʪʝʥʘ ʠʤʘ ʚʝʣʠʢʠ ʫʪʠʮʘʿ ʥʘ ʙʠˀʥʝ 

ʚʨʩʪʝ ʢʦʿʝ ʠʭ ʥʘʩʪʘˁʫʿʫ. ʅʘ ʧʨʠʤʝʨ, ʚʨʩʪʘ Silene lerchenfeldiana Baumg. ʨʘʩʪʝ ʠʩʢˀʫʯʠʚʦ 

ʥʘ ʩʠʣʠʢʘʪʥʠʤ ʩʪʝʥʘʤʘ, ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʿʘʩʥʫ ʝʢʦʣʦʰʢʫ ʧʨʝʬʝʨʝʥʮʠʿʫ ʧʨʝʤʘ ʢʠʩʝʣʠʤ 

ʧʦʜʣʦʛʘʤʘ (Schamin®e ʠ ʩʘʨ. 2021). ʅʘʩʫʧʨʦʪ ʪʦʤʝ, Jarvis ʠ Pigott (1973) ʥʘʚʦʜʝ ʜʘ ʚʨʩʪʘ 

Silene viscaria (L.) Jess. (=ʩʠʥ. Lychnis viscaria L.) ʫʩʧʝʰʥʦ ʨʘʩʪʝ ʩʘʤʦ ʥʘ ʢʨʝʯˁʘʯʢʠʤ 

ʣʠʪʠʮʘʤʘ ʩʘ ʚʠʩʦʢʠʤ ʩʘʜʨʞʘʿʝʤ ʬʦʩʬʦʨʘ. ʊʘʢʦʹʝ, ʝʥʜʝʤʠʯʥʝ ʠ ʨʝʣʠʢʪʥʝ ʭʘʟʤʦʬʠʪʝ 

Ramonda serbica Panļiĺ ʠ R. nathaliae Panļiĺ & Petroviļ ʨʘʩʪʫ ʧʨʠʤʘʨʥʦ ʫ ʧʫʢʦʪʠʥʘʤʘ 

ʢʨʝʯˁʘʯʢʠʭ ʩʪʝʥʘ, ʨʝʪʢʦ ʩʝ R. nathaliae ʤʦʞʝ ʥʘ˂ʠ ʠ ʥʘ ʩʝʨʧʝʥʪʠʥʠʪʫ ʠ ʩʠʣʠʢʘʪʥʠʤ 

ʩʪʝʥʘʤʘ (Stevanoviĺ ʠ ʩʘʨ. 2014). ʉʣʠʯʥʦ ʪʦʤʝ, ʧʘʧʨʘʪ Asplenium ruta-muraria L. ʠ 

ʮʚʝʪʥʠʮʘ Cymbalaria muralis G.Gaertn., B.Mey. & Scherb. ʧʨʝʜʩʪʘʚˀʘʿʫ ʢʣʘʩʠʯʥʝ ʧʨʠʤʝʨʝ 

ʭʘʟʤʦʬʠʪʘ ʢʦʿʝ ʨʘʩʪʫ ʫ ʧʫʢʦʪʠʥʘʤʘ ʢʨʝʯˁʘʯʢʠʭ ʩʪʝʥʘ ʠ ʩʪʘʨʠʭ ʟʠʜʦʚʘ ʩʘ ʤʘʣʪʝʨʦʤ (Mr·z 

ʠ Rudecki 2009). ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ ʧʦʩʪʦʿʝ ʠ ʤʠʰˀʝˁʘ ʜʘ ʭʝʤʠʿʩʢʠ ʩʘʩʪʘʚ ʩʪʝʥʘ ʥʝʤʘ, ʠʣʠ 

ʠʤʘ ʩʘʤʦ ʦʛʨʘʥʠʯʝʥ, ʫʪʠʮʘʿ ʥʘ ʚʝʛʝʪʘʮʠʿʫ, ʜʦʢ ʿʝ ʫʪʠʮʘʿ ʪʦʧʦʛʨʘʬʩʢʝ ʭʝʪʝʨʦʛʝʥʦʩʪʠ 

ʤʥʦʛʦ ʟʥʘʯʘʿʥʠʿʠ (Oettli 1905; Hora 1947; Lundqvist 1968; L¿th 1993). ʉʘʩʪʘʚ ʤʘʪʠʯʥʝ 

ʩʪʝʥʝ ʫʪʠʯʝ ʠ ʥʘ ʜʦʩʪʫʧʥʦʩʪ ʚʣʘʛʝ, ʦ ʯʝʤʫ ˂ʝ ʚʠʰʝ ʨʝʯʠ ʙʠʪʠ ʫ ʦʢʚʠʨʫ ʧʦʛʣʘʚˀʘ Ăʋʚʦʜñ 

ʠ ʧʦʜʥʘʩʣʦʚʘ Ăɺʣʘʞʥʦʩʪñ. 
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ʉʪʨʫʢʪʫʨʥʘ ʭʝʪʝʨʦʛʝʥʦʩʪ ʩʪʝʥʘ ʦʜʥʦʩʠ ʩʝ ʥʘ ʙʨʦʿ, ʚʝʣʠʯʠʥʫ, ʫʜʘˀʝʥʦʩʪ ʠ ʪʠʧ 

ʤʠʢʨʦʩʪʘʥʠʰʪʘ (ʧʫʢʦʪʠʥʝ, ʠʟʙʦʯʠʥʝ, ʧʨʝʚʠʩʠ ʠ ʧʝ˂ʠʥʝ). ʐʪʦ ʿʝ ʚʝ˂ʘ ʭʝʪʝʨʦʛʝʥʦʩʪ, ʚʝ˂ʘ 

ʿʝ ʠ ʛʫʩʪʠʥʘ ʠ ʨʘʟʥʦʚʨʩʥʦʩʪ ʬʣʦʨʝ, ʿʝʨ ʨʘʟʣʠʯʠʪʘ ʤʠʢʨʦʩʪʘʥʠʰʪʘ ʦʤʦʛʫ˂ʘʚʘʿʫ ʦʧʩʪʘʥʘʢ 

ʚʨʩʪʘ ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʝʢʦʣʦʰʢʠʤ ʧʦʪʨʝʙʘʤʘ (Oettli 1905). ʅʘ ʧʨʠʤʝʨ, ʚʝ˂ʝ ʧʫʢʦʪʠʥʝ ʤʦʛʫ 

ʦʙʝʟʙʝʜʠʪʠ ʧʨʦʩʪʦʨ ʟʘ ʨʘʟʚʦʿ ʜʫʙʦʢʠʭ ʢʦʨʝʥʦʚʠʭ ʩʠʩʪʝʤʘ ʜʨʚʝ˂ʘ ʠ ʞʙʫʘˁ, ʜʦʢ ʤʘˁʝ 

ʧʫʢʦʪʠʥʝ ʧʦʜʨʞʘʚʘʿʫ ʙʠˀʢʝ ʿʘʩʪʫʯʘʩʪʠʭ ʬʦʨʤʠ (Larson ʠ ʩʘʨ. 2000). ʆʩʠʤ ʪʦʛʘ, ʠʟʨʘʞʝʥʘ 

ʪʦʧʦʛʨʘʬʩʢʘ ʭʝʪʝʨʦʛʝʥʦʩʪ ʩʪʝʥʦʚʠʪʠʭ ʩʪʘʥʠʰʪʘ ʩʪʚʘʨʘ ʟʥʘʯʘʿʥʫ ʤʠʢʨʦʢʣʠʤʘʪʩʢʫ 

ʨʘʟʥʦʚʨʩʥʦʩʪ ʥʘ ʨʝʣʘʪʠʚʥʦ ʤʘʣʠʤ ʨʘʩʪʦʿʘˁʠʤʘ (Garc²a ʠ ʩʘʨ. 2020). ʆʚʘʢʚʘ ʨʘʟʥʦʚʨʩʥʦʩʪ 

ʤʠʢʨʦʩʪʘʥʠʰʪʘ ʠ ʤʠʢʨʦʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʥʘ ʦʛʨʘʥʠʯʝʥʦʤ ʧʨʦʩʪʦʨʫ ʜʦʚʦʜʠ ʜʦ 

ʥʝʦʙʠʯʥʝ ʧʦʿʘʚʝ ʫ ʢʦʿʦʿ ʙʠˀʢʝ ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʚʣʘʞʥʠʿʝ ʫʩʣʦʚʝ ʠ ʙʠˀʢʝ ʦʪʧʦʨʥʝ ʥʘ ʩʫʰʫ 

ʤʦʛʫ ʢʦʝʛʟʠʩʪʠʨʘʪʠ ʥʘ ʫʜʘˀʝʥʦʩʪʠ ʦʜ ʩʘʤʦ ʥʝʢʦʣʠʢʦ ʮʝʥʪʠʤʝʪʘʨʘ (Oettli 1905). 

ʇʨʦʮʝʩʠ ʨʘʩʧʘʜʘˁʘ ʩʪʝʥʘ, ʧʦʟʥʘʪʠ ʢʘʦ ʝʣʫʚʠʿʘʣʥʠ ʧʨʦʮʝʩʠ, ʠʤʘʿʫ ʧʨʝʩʫʜʘʥ 

ʫʪʠʮʘʿ ʥʘ ʬʦʨʤʠʨʘˁʝ ʦʚʠʭ ʩʪʘʥʠʰʪʘ. ɽʣʫʚʠʿʘʣʥʠ ʧʨʦʮʝʩʠ ʤʦʛʫ ʙʠʪʠ ʬʠʟʠʯʢʠ ʠ 

ʭʝʤʠʿʩʢʠ:  

¶ ʌʠʟʠʯʢʠ ʧʨʦʮʝʩʠ: ʥʘʿʯʝʰ˂ʠ ʿʝ ʝʬʝʢʘʪ ʟʘʤʨʟʘʚʘˁʘ ʠ ʦʜʤʨʟʘʚʘˁʘ, ʦʜʥʦʩʥʦ ʜʝʿʩʪʚʦ 

ʤʨʘʟʘ, ʧʨʠ ʯʝʤʫ ʚʦʜʘ ʫ ʧʫʢʦʪʠʥʘʤʘ ʩʪʝʥʝ ʤʨʟʥʝ, ʰʠʨʠ ʩʝ ʠ ʠʟʘʟʠʚʘ ʤʝʭʘʥʠʯʢʦ 

ʨʘʩʧʘʜʘˁʝ;  

¶ ʍʝʤʠʿʩʢʠ ʧʨʦʮʝʩʠ: ʟʘʚʠʩʝ ʦʜ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ, ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʛʝʦʭʝʤʠʿʩʢʦʛ ʩʘʩʪʘʚʘ 

ʩʪʝʥʝ. ʉʠʣʠʢʘʪʥʝ ʩʪʝʥʝ ʩʝ ʨʘʩʧʘʜʘʿʫ ʩʧʦʨʠʿʝ ʟʙʦʛ ʩʚʦʿʝ ʭʝʤʠʿʩʢʝ ʩʪʘʙʠʣʥʦʩʪʠ, ʦʜʥʦʩʥʦ 

ʥʠʩʢʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʠʣʠʢʘʪʘ ʟʘ ʿʦʥʩʢʫ ʨʘʟʤʝʥʫ. ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʢʘʨʙʦʥʘʪʥʝ ʩʪʝʥʝ ʩʝ 

ʨʘʟʣʘʞʫ ʙʨʞʝ, ʿʝʨ ʚʦʜʘ ʣʘʢʦ ʨʘʩʪʚʘʨʘ ʢʘʣʮʠʿʫʤ-ʢʘʨʙʦʥʘʪ. ʍʝʤʠʿʩʢʦ ʨʘʩʧʘʜʘˁʝ ʩʝ 

ʧʦʚʝ˂ʘʚʘ ʩʘ ʚʝ˂ʦʤ ʢʦʣʠʯʠʥʦʤ ʧʘʜʘʚʠʥʘ ʠ ʚʠʰʦʤ ʪʝʤʧʝʨʘʪʫʨʦʤ, ʰʪʦ ʟʥʘʯʠ ʜʘ ʢʣʠʤʘ 

ʟʥʘʯʘʿʥʦ ʫʪʠʯʝ ʥʘ ʙʨʟʠʥʫ ʦʚʠʭ ʧʨʦʮʝʩʘ. 

ɹʨʟʠʥʘ ʝʣʫʚʠʿʘʣʥʠʭ ʧʨʦʮʝʩʘ ʜʠʢʪʠʨʘ ʩʪʘʙʠʣʥʦʩʪ ʩʪʝʥʦʚʠʪʠʭ ʩʪʘʥʠʰʪʘ. ɼʦʜʘʪʥʦ, 

ʦʚʠ ʧʨʦʮʝʩʠ ʦʣʘʢʰʘʚʘʿʫ ʝʨʦʟʠʿʫ. ʋʢʣʘˁʘˁʝ ʤʘʪʝʨʠʿʘʣʘ ʠ ˁʝʛʦʚʦ ʪʘʣʦʞʝˁʝ ʫ ʚʠʜʫ ʪʘʣʫʩʘ 

ʠʣʠ ʩʠʧʘʨʘ ʫʛʣʘʚʥʦʤ ʩʝ ʜʝʰʘʚʘ ʫʩʣʝʜ ʠʥʪʝʨʘʢʮʠʿʝ ʛʨʘʚʠʪʘʮʠʿʝ ʩʘ ʚʦʜʦʤ, ʠʘʢʦ ʚʝʪʘʨ 

ʪʘʢʦʹʝ ʤʦʞʝ ʧʦʤʝʨʘʪʠ ʩʠʪʥʠʿʝ ʯʝʩʪʠʮʝ (H®tu 1992). ʈʝʢʝ ʠ ʚʦʜʦʧʘʜʠ ʠʛʨʘʿʫ ʚʘʞʥʫ ʫʣʦʛʫ 

ʫ ʝʨʦʟʠʿʠ ʜʠʨʝʢʪʥʦ ʨʘʟʘʨʘʿʫ˂ʠ ʩʪʝʥʝ. ɸʙʨʘʟʠʚʥʦ ʜʝʿʩʪʚʦ ʚʦʜʝ ʤʦʞʝ ʙʠʪʠ ʪʘʢʦ ʠʥʪʝʥʟʠʚʥʦ 

ʜʘ ʩʝ ʤʠʢʨʦʩʪʘʥʠʰʪʘ ʫʢʣʘˁʘʿʫ ʛʦʪʦʚʦ ʠʩʪʦʤ ʙʨʟʠʥʦʤ ʢʘʦ ʰʪʦ ʩʝ ʠ ʬʦʨʤʠʨʘʿʫ, ʯʠʤʝ ʩʝ 

ʦʛʨʘʥʠʯʘʚʘ ʨʘʟʚʦʿ ʤʘʢʨʦʩʢʦʧʩʢʠʭ ʙʠˀʥʠʭ ʚʨʩʪʘ. ʋ ʪʘʢʚʠʤ ʫʩʣʦʚʠʤʘ ʤʦʛʫ ʧʨʝʞʠʚʝʪʠ 

ʩʘʤʦ ʝʧʠʣʠʪʩʢʝ ʤʘʭʦʚʠʥʝ, ʣʠʰʘʿʝʚʠ ʠ ʘʣʛʝ (Hedderson ʠ Brassard 1990). ʉʫʧʨʦʪʥʦ ʪʦʤʝ, 

ʩʪʝʥʝ ʩʘ ʥʠʞʦʤ ʩʪʦʧʦʤ ʝʨʦʟʠʿʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʩʪʘʙʠʣʥʠʿʘ ʩʪʘʥʠʰʪʘ, ʰʪʦ ʦʤʦʛʫ˂ʘʚʘ 

ʫʩʧʦʩʪʘʚˀʘˁʝ ʜʫʛʦʪʨʘʿʥʠʭ ʙʠˀʥʠʭ ʟʘʿʝʜʥʠʮʘ (Larson ʠ ʩʘʨ. 2000). 
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1.1.2. ɸʙʠʦʪʠʯʢʠ ʬʘʢʪʦʨʠ ʠ ˁʠʭʦʚ ʫʪʠʮʘʿ ʥʘ ʤʠʢʨʦʢʣʠʤʫ, ʬʣʦʨʫ ʠ ʚʝʛʝʪʘʮʠʿʫ ʩʪʝʥʘ 

1.1.2.1. ʆʨʦʛʨʘʬʩʢʠ ʬʘʢʪʦʨʠ - ʥʘʛʠʙ ʠ ʝʢʩʧʦʟʠʮʠʿʘ 

ʅʘʛʠʙ ʠ ʝʢʩʧʦʟʠʮʠʿʘ ʩʪʝʥʘ ʟʥʘʯʘʿʥʦ ʫʪʠʯʫ ʥʘ ʢʦʣʠʯʠʥʫ ʩʫʥʯʝʚʝ ʨʘʜʠʿʘʮʠʿʝ ʢʦʿʫ 

ʩʪʝʥʝ ʧʨʠʤʘʿʫ, ʯʠʤʝ ʫʪʠʯʫ, ʢʘʢʦ ʥʘ ʤʠʢʨʦʢʣʠʤʫ, ʪʘʢʦ ʠ ʥʘ ʩʘʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ ʚʝʛʝʪʘʮʠʿʝ. 

Larson ʠ ʩʘʨ. (2000) ʩʫ ʫʪʚʨʜʠʣʠ ʜʘ ʪʦʢʦʤ ʣʝʪʘ ʚʝʨʪʠʢʘʣʥʝ ʩʪʝʥʝ ʧʨʠʤʘʿʫ ʤʘˁʝ ʟʨʘʯʝˁʘ 

ʦʜ ʩʪʨʤʠʭ (ʩʘ ʥʘʛʠʙʦʤ ʤʘˁʠʤ ʦʜ 90Á) ʠ ʭʦʨʠʟʦʥʪʘʣʥʠʭ ʧʦʚʨʰʠʥʘ. ʊʦʢʦʤ ʟʠʤʝ, 

ʚʝʨʪʠʢʘʣʥʝ ʠ ʩʪʨʤʝ ʩʪʝʥʝ ʧʨʠʤʘʿʫ ʚʠʰʝ ʨʘʜʠʿʘʮʠʿʝ ʦʜ ʭʦʨʠʟʦʥʪʘʣʥʦʛ ʪʝʨʝʥʘ, ʯʠʤʝ ʩʝ 

ʫʙʣʘʞʘʚʘʿʫ ʭʣʘʜʥʠ ʟʠʤʩʢʠ ʫʩʣʦʚʠ. ʉʝʚʝʨʥʦ ʦʨʠʿʝʥʪʠʩʘʥʝ ʣʠʪʠʮʝ, ʥʘ ʛʦʜʠʰˁʝʤ ʥʠʚʦʫ, 

ʧʨʠʤʘʿʫ ʫʧʦʣʘ ʤʘˁʝ ʜʠʨʝʢʪʥʦʛ ʟʨʘʯʝˁʘ ʦʜ ʿʫʞʥʦ ʦʨʠʿʝʥʪʠʩʘʥʠʭ ʣʠʪʠʮʘ, ʩ ʪʠʤ ʰʪʦ ʿʝ ʦʚʘ 

ʨʘʟʣʠʢʘ ʥʘʿʚʝ˂ʘ ʟʠʤʠ. ɿʠʤʠ ʩʝʚʝʨʥʝ ʣʠʪʠʮʝ ʤʦʛʫ ʦʩʪʘʪʠ ʙʝʟ ʜʠʨʝʢʪʥʦʛ ʟʨʘʯʝˁʘ ʪʦʢʦʤ 

ʜʫʞʠʭ ʧʝʨʠʦʜʘ, ʰʪʦ ʜʦʚʦʜʠ ʜʦ ʦʰʪʨʠʭ ʟʠʤʩʢʠʭ ʤʠʢʨʦʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ. ʃʝʪʠ, ʩʝʚʝʨʫ 

ʝʢʩʧʦʥʠʨʘʥʝ ʣʠʪʠʮʝ ʥʘʿʚʝ˂ʫ ʢʦʣʠʯʠʥʫ ʟʨʘʯʝˁʘ ʧʨʠʤʘʿʫ ʫʿʫʪʨʫ ʠ ʫʚʝʯʝ, ʜʦʢ ʩʫ ʩʨʝʜʠʥʦʤ 

ʜʘʥʘ ʫ ʩʝʥʮʠ. ʀʧʘʢ, ʤʦʛʫ ʧʨʠʤʘʪʠ ʜʠʬʫʟʥʦ ʟʨʘʯʝˁʝ ʘʢʦ ʩʫ ʦʢʨʝʥʫʪʝ ʢʘ ʚʝʜʨʦʤ ʥʝʙʫ, ʰʪʦ 

ʩʝ ʦʧʠʩʫʿʝ ʢʘʦ Ăʦʪʚʦʨʝʥʘ ʭʣʘʜʦʚʠʥʘñ ʠʣʠ Ăʧʣʘʚʘ ʩʝʥʢʘñ (Stoutjesdijk 1974). ʆʚʘ ʚʨʩʪʘ 

Ăʩʝʥʢʝñ ʿ ʝ ʦʙʦʛʘ˂ʝʥʘ ʧʣʘʚʠʤ ʩʚʝʪʣʦʤ, ʰʪʦ ʿʝ ʧʦʚʦˀʥʠʿʝ ʟʘ ʬʦʪʦʩʠʥʪʝʟʫ ʠ ʨʘʩʪ ʙʠˀʘʢʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʩʝʥʢʫ ʠʩʧʦʜ ʢʨʦʰˁʠ, ʯʠʤʝ ʩʝ ʩʤʘˁʫʿʝ ʢʦʥʢʫʨʝʥʮʠʿʘ ʟʘ ʩʚʝʪʣʦʩʪ ʥʘ ʤʠʥʠʤʫʤ. 

ʀʟʫʟʝʪʘʢ ʩʫ ʧʝ˂ʠʥʝ ʠ ʜʫʙʦʢʝ ʧʫʢʦʪʠʥʝ, ʛʜʝ ʩʝ ʚʝʛʝʪʘʮʠʿʘ ʤʦʞʝ ʨʘʟʚʠʿʘʪʠ ʫ ʨʘʟʣʠʯʠʪʠʤ 

ʟʦʥʘʤʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʜʦʩʪʫʧʥʝ ʩʚʝʪʣʦʩʪʠ. ɼʥʝʚʥʠ ʥʝʪʦ ʙʠʣʘʥʩ ʨʘʜʠʿʘʮʠʿʝ ʥʘ ʣʠʪʠʮʘʤʘ 

ʦʢʨʝʥʫʪʠʤ ʢʘ ʩʝʚʝʨʫ ʤʦʞʝ ʙʠʪʠ ʙʣʠʟʫ ʥʫʣʝ, ʰʪʦ ʩʧʨʝʯʘʚʘ ʠʩʧʘʨʘʚʘˁʝ ʚʦʜʝ ʠ ʩʪʚʘʨʘ 

ʪʨʘʿʥʦ ʚʣʘʞʥʫ ʠ ʭʣʘʜʥʫ ʤʠʢʨʦʢʣʠʤʫ (Larson ʠ ʩʘʨ. 2000). 

ʅʝʢʝ ʭʘʟʤʦʬʠʪʝ ʩʫ ʚʝʟʘʥʝ ʟʘ ʦʜʨʝʹʝʥʫ ʝʢʧʦʟʠʮʠʿʫ ʧʦʧʫʪ ʚʨʩʪʘ Ramonda serbica ʠ 

R. nathaliae, ʢʦʿʝ ʫʚʝʢ ʨʘʩʪʫ ʥʘ ʩʪʨʘʥʘʤʘ ʩʪʝʥʘ ʦʢʨʝʥʫʪʠʤ ʢʘ ʩʝʚʝʨʫ (Stevanoviĺ ʠ ʩʘʨ. 

2014), ʜʦʢ ʩʫ ʜʨʫʛʝ ʠʥʜʠʬʝʨʝʥʪʥʝ ʥʘ ʝʢʩʧʦʟʠʮʠʿʫ, ʧʦʧʫʪ ʚʨʩʪʝ Silene flavescens Waldst. & 

Kit. (Stevanoviĺ ʠ ʩʘʨ. 1987). ʇʦʿʝʜʠʥʠ ʘʫʪʦʨʠ ʠʩʪʠʯʫ ʜʘ ʧʨʦʤʝʥʝ ʫ ʝʢʩʧʦʟʠʿʠ ʤʦʛʫ 

ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʪʠ ʥʘ ʤʠʢʨʦʢʣʠʤʫ ʫ ʛʝʦʤʦʨʬʦʣʦʰʢʠ ʩʣʠʯʥʠʤ ʧʫʢʦʪʠʥʘʤʘ, ʰʪʦ ʜʦʚʦʜʠ ʜʦ 

ˁʠʭʦʚʝ ʢʦʣʦʥʠʟʘʮʠʿʝ ʨʘʟʣʠʯʠʪʠʤ ʙʠˀʥʠʤ ʟʘʿʝʜʥʠʮʘʤʘ (Herter 1996, Davis 1951). 

ʄʝʹʫʪʠʤ, Larson ʠ ʩʘʨ. (1989) ʠ Matthes-Sears ʠ ʩʘʨ. (1997) ʥʘʚʦʜʝ ʜʘ ʝʢʩʧʦʟʠʮʠʿʘ ʠʤʘ 

ʩʝʢʫʥʜʘʨʥʠ ʟʥʘʯʘʿ, ʿʝʨ ʭʝʪʝʨʦʛʝʥʦʩʪ ʧʦʚʨʰʠʥʝ ʩʪʝʥʘ ʩʪʚʘʨʘ ʨʘʟʥʦʚʨʩʥʠʿʝ ʫʩʣʦʚʝ ʫ 

ʤʠʢʨʦʩʪʘʥʠʰʪʠʤʘ ʥʝʛʦ ʰʪʦ ʪʦ ʯʠʥʠ ʿʝʜʥʦʩʪʘʚʥʘ ʧʨʦʤʝʥʘ ʘʩʧʝʢʪʘ.  

ʅʘʛʠʙ ʩʪʝʥʘ, ʦʩʠʤ ʢʦʣʠʯʠʥʝ ʩʫʥʯʝʚʝ ʨʘʜʠʿʘʮʠʿʝ, ʦʜʨʝʹʫʿʝ ʠ ʢʦʣʠʯʠʥʫ ʧʨʠʤˀʝʥʠʭ 

ʧʘʜʘʚʠʥʘ ʠ ʙʨʟʠʥʫ ʚʝʪʨʘ. ʐʪʦ ʿʝ ʥʘʛʠʙ ʩʪʝʥʝ ʙʣʠʞʠ ʫʛʣʫ ʦʜ 90Á, ʢʦʣʠʯʠʥʘ ʧʨʠʤˀʝʥʠʭ 

ʧʘʜʘʚʠʥʘ ʿʝ ʤʘˁʘ (Lundqvist 1968). ʅʘ ʧʦʚʨʰʠʥʠ ʚʝʨʪʠʢʘʣʥʠʭ ʩʪʝʥʘ ʧʦʩʪʦʿʠ ʣʦʢʘʣʥʦ 

ʧʦʚʝ˂ʘˁʝ ʙʨʟʠʥʝ ʚʝʪʨʘ (H®tu 1992). ɱʘʢ ʚʝʪʘʨ ʤʦʞʝ ʦʩʫʰʠʪʠ ʠ ʦʭʣʘʜʠʪʠ ʚʣʘʞʥʝ ʩʪʝʥʝ 
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ʠʟʣʦʞʝʥʝ ʠʥʪʝʥʟʠʚʥʦʤ ʟʨʘʯʝˁʫ, ʘʣʠ ʪʘʢʦʹʝ ʤʦʞʝ ʧʦʜʩʪʘ˂ʠ ʢʦʥʜʝʥʟʘʮʠʿʫ ʚʦʜʝ ʠ 

ʟʘʛʨʝʚʘˁʝ ʧʦʚʨʰʠʥʝ ʩʪʝʥʝ ʢʘʜʘ ʿʝ ˁʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠʩʧʦʜ ʪʘʯʢʝ ʨʦʩʝ ʠ ʢʘʜʘ ʿʝ ʦʢʨʫʞʝʥʘ 

ʪʦʧʣʠʤ, ʚʣʘʞʥʠʤ ʚʘʟʜʫʭʦʤ. ʆʚʘ ʢʦʥʜʝʥʟʘʮʠʿʘ ʦʙʿʘʰˁʘʚʘ ʟʘʰʪʦ ʧʦʚʨʰʠʥʝ ʩʪʝʥʘ 

ʦʢʨʝʥʫʪʝ ʢʘ ʩʝʚʝʨʫ (ʠʣʠ ʿʫʛʫ) ʫ ʩʝʚʝʨʥʠʤ (ʠʣʠ ʿʫʞʥʠʤ) ʭʝʤʠʩʬʝʨʘʤʘ ʦʩʪʘʿʫ ʚʣʘʞʥʝ, ʯʘʢ 

ʠ ʫ ʦʜʩʫʩʪʚʫ ʜʠʨʝʢʪʥʠʭ ʧʘʜʘʚʠʥʘ ʠ ʧʦʜʟʝʤʥʠʭ ʚʦʜʘ. ʆʩʠʤ ʰʪʦ ʫʪʠʯʝ ʥʘ ʚʣʘʞʥʦʩʪ ʠ 

ʪʝʤʧʝʨʘʪʫʨʫ, ʚʝʪʘʨ ʤʦʞʝ ʠʟʘʟʚʘʪʠ ʤʝʭʘʥʠʯʢʘ ʦʰʪʝ˂ʝˁʘ ʭʘʟʤʦʬʠʪʘ ʠ ʧʦʜʩʪʘ˂ʠ 

ʬʦʨʤʠʨʘˁʝ ʢʩʝʨʦʤʦʨʬʥʠʭ ʘʜʘʧʪʘʮʠʿʘ. ʊʘʢʦʹʝ, ʚʝʪʘʨ ʦʜʨʝʹʫʿʝ ʠ ʤʠʢʨʦ-ʜʠʩʪʨʠʙʫʮʠʿʫ 

ʦʩʝʪˀʠʚʠʭ ʚʨʩʪʘ, ʧʦʧʫʪ ʥʝʢʠʭ ʧʨʝʜʩʪʘʚʥʠʢʘ ʨʦʜʦʚʘ Teucrium L. ʠ Campanula L., ʢʦʿʠ 

ʫʩʧʝʚʘʿʫ ʠʩʢˀʫʯʠʚʦ ʫ ʩʪʘʥʠʰʪʠʤʘ ʟʘʰʪʠ˂ʝʥʠʤ ʦʜ ʜʠʨʝʢʪʥʦʛ ʫʜʘʨʘ ʚʝʪʨʘ (Davis 1951). 

 

1.1.2.2. ʂʣʠʤʘʪʩʢʠ ʬʘʢʪʦʨʠ 

1.1.2.2.1. ɺʣʘʞʥʦʩʪ 

ʅʘ ʢʦʣʠʯʠʥʫ ʚʣʘʛʝ ʥʘ ʩʪʝʥʘʤʘ ʫʪʠʯʫ ʪʨʠ ʛʣʘʚʥʘ ʬʘʢʪʦʨʘ: ʫʢʫʧʥʘ ʢʦʣʠʯʠʥʘ 

ʧʘʜʘʚʠʥʘ ʫ ʨʝʛʠʦʥʫ, ʩʝʟʦʥʩʢʠ ʨʘʩʧʦʨʝʜ ʧʘʜʘʚʠʥʘ ʠ ʢʘʧʘʮʠʪʝʪ ʩʪʝʥʘ ʜʘ ʟʘʜʨʞʝ ʚʣʘʛʫ 

(Larson ʠ ʩʘʨ. 2000). 

ʅʘ ʚʠʩʦʢʠʤ ʢʨʝʯˁʘʯʢʠʤ ʣʠʪʠʮʘʤʘ ʧʦʜʟʝʤʥʘ ʚʦʜʘ ʠʛʨʘ ʢˀʫʯʥʫ ʫʣʦʛʫ ʫ ʦʜʨʞʘʚʘˁʫ 

ʭʘʟʤʦʬʠʪʥʠʭ ʟʘʿʝʜʥʠʮʘ, ʿʝʨ ʧʨʫʞʘ ʢʦʥʩʪʘʥʪʥʠʿʠ ʠʟʚʦʨ ʚʣʘʛʝ ʦʜ ʧʘʜʘʚʠʥʘ. ɺʦʜʘ ʠʟ 

ʧʦʜʟʝʤʥʠʭ ʠʟʚʦʨʘ ʧʨʦʣʘʟʠ ʢʨʦʟ ʧʫʢʦʪʠʥʝ ʯʠʥʝ˂ʠ ʠʭ ʚʣʘʞʥʠʤ, ʦʤʦʛʫ˂ʘʚʘʿʫ˂ʠ ʨʘʩʪ 

ʤʝʟʦʬʠʪʘʤʘ, ʙʠˀʢʘʤʘ ʢʦʿʝ ʟʘʭʪʝʚʘʿʫ ʫʤʝʨʝʥʦ ʚʣʘʞʥʝ ʫʩʣʦʚʝ ʟʘ ʦʧʩʪʘʥʘʢ (Davis 1951; 

Kojiĺ 1984; Larson ʠ ʩʘʨ. 2000). ʊʘʢʦ ʨʝʮʠʤʦ, ʚʣʘʞʥʝ ʧʫʢʦʪʠʥʝ ʫ ʩʝʥʮʠ ʦʜʛʦʚʘʨʘʿʫ 

ʟʘʿʝʜʥʠʮʘʤʘ ʫ ʢʦʿʠʤʘ ʜʦʤʠʥʠʨʘʿʫ ʚʨʩʪʝ Asplenium viride Huds. ʠ Cystopteris fragilis (L.) 

Bernh (Herter 1996). ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʜʝʣʦʚʝ ʩʪʝʥʘ ʩʘ ʦʛʨʘʥʠʯʝʥʠʤ ʟʘʣʠʭʘʤʘ ʚʦʜʝ, ʧʦʧʫʪ 

ʧʣʘʪʦʘ, ʢʦʣʦʥʠʟʫʿʫ ʙʠˀʢʝ ʢʦʿʝ ʩʫ ʨʘʟʚʠʣʝ ʪʦʣʝʨʘʥʮʠʿʫ ʥʘ ʠʩʫʰʠʚʘˁʝ ʢʘʦ ʘʣʪʝʨʥʘʪʠʚʥʫ 

ʩʪʨʘʪʝʛʠʿʫ ʧʨʝʞʠʚˀʘʚʘˁʘ (Larson ʠ ʩʘʨ. 2000). ʆʚʦ ʦʙʿʘʰˁʘʚʘ ʟʘʰʪʦ ʧʦʠʢʠʣʦʭʠʜʨʠʯʥʝ 

ʚʨʩʪʝ ʯʠʥʝ ʟʥʘʯʘʿʘʥ ʜʝʦ ʬʣʦʨʝ ʚʝ˂ʠʥʝ ʣʠʪʠʮʘ (Ashton ʠ Webb 1977; Porembski ʠ ʩʘʨ. 

1996). ʇʨʠʤʝʨʠ ʪʘʢʚʠʭ ʚʨʩʪʘ ʩʫ Asplenium ruta-muraria ʠ A. ceterach L. (S§dlo ʠ ChytrĨ 

2009). ʆʩʠʤ ʧʦʠʢʠʣʦʭʠʜʨʠʯʥʠʭ ʙʠˀʘʢʘ, ʩʫʚʘ ʤʠʢʨʦʩʪʘʥʠʰʪʘ ʥʘʩʪʘˁʫʿʫ ʠ ʩʫʢʫʣʝʥʪʥʝ 

ʢʩʝʨʦʬʠʪʝ ʠʟ ʨʦʜʦʚʘ Sempervivum L. ʠ Sedum L., ʟʠʤʩʢʝ ʠʣʠ ʧʨʦʣʝ˂ʥʝ ʿʝʜʥʦʛʦʜʠʰˁʝ 

ʙʠˀʢʝ (ʥʧʨ. Leontodon incanus (L.) Schrank), ʢʘʦ ʠ ʢʩʝʨʦʬʠʪʝ ʩʘ ʤʘʣʠʤ, ʫʚʠʿʝʥʠʤ, 

ʜʣʘʢʘʚʠʤ ʠʣʠ ʚʦʰʪʘʥʠʤ ʣʠʩʪʦʚʠʤʘ, ʧʦʧʫʪ ʚʨʩʪʘ ʨʦʜʘ Dianthus L. (Oettli 1905; L¿th 1993). 

ʉʪʦʛʘ, ʥʘ ʩʪʝʥʘʤʘ ʧʨʝʦʚʣʘʹʫʿʫ ʙʠˀʢʝ ʢʦʿʝ ʩʫ ʪʦʣʝʨʘʥʪʥʝ ʥʘ ʠʩʫʰʠʚʘˁʝ ʠʣʠ ʦʥʝ ʢʦʿʝ ʛʘ 

ʠʟʙʝʛʘʚʘʿʫ, ʰʪʦ ʜʦʜʘʪʥʦ ʠʩʪʠʯʝ ʝʢʦʣʦʰʢʫ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ ʦʚʠʭ ʩʪʘʥʠʰʪʘ ʦʜ ʦʢʦʣʥʠʭ. 
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ʉʧʦʩʦʙʥʦʩʪ ʘʧʩʦʨʙʦʚʘˁʘ, ʟʘʜʨʞʘʚʘˁʘ ʠ ʧʨʝʥʦʩʘ ʚʦʜʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʪʠʧʘ ʩʪʝʥʝ. ʋ ʩʝʜʠʤʝʥʪʥʠʤ ʩʪʝʥʘʤʘ, ʥʝʧʨʦʧʫʩʥʠ ʩʣʦʿʝʚʠ ʰʢʨʠˀʘʮʘ ʠʣʠ 

ʛʣʠʥʝ ʯʝʩʪʦ ʜʦʚʦʜʝ ʜʦ ʬʦʨʤʠʨʘˁʘ ʤʘʣʠʭ ʠʟʚʦʨʘ ʠ ʮʫʨʝˁʘ ʚʦʜʝ ʩʘ ʣʠʮʘ ʣʠʪʠʮʘ, ʪʝ ʿʝ 

ʜʦʩʪʫʧʥʦʩʪ ʚʦʜʝ ʥʝʟʘʚʠʩʥʘ ʦʜ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ ʠʣʠ ʠʩʧʘʨʘʚʘˁʘ. ʆʩʠʤ ʪʦʛʘ, 

ʠʥʪʝʥʟʠʚʥʠ ʝʣʫʚʠʿʘʣʥʠ ʧʨʦʮʝʩʠ ʧʦʙʦˀʰʘʚʘʿʫ ʩʧʦʩʦʙʥʦʩʪ ʩʪʝʥʘ ʜʘ ʟʘʜʨʞʝ ʚʦʜʫ (Larson 

ʠ ʩʘʨ. 2000). ɿʘ ʙʠˀʢʝ ʥʠʿʝ ʙʠʪʘʥ ʩʘʤʦ ʢʘʧʘʮʠʪʝʪ ʩʢʣʘʜʠʰʪʝˁʘ ʚʦʜʝ, ʚʝ˂ ʠ ʥʘʧʦʥ ʧʨʠ 

ʢʦʿʝʤ ʩʝ ʚʦʜʘ ʟʘʜʨʞʘʚʘ ʫ ʩʪʝʥʠ, ʿʝʨ ʪʦ ʫʪʠʯʝ ʥʘ ʣʘʢʦ˂ʫ ˁʝʥʦʛ ʫʩʚʘʿʘˁʘ (Brady 1974). ʀʘʢʦ 

ʩʪʝʥʝ ʠʤʘʿʫ ʤʘˁʠ ʢʘʧʘʮʠʪʝʪ ʩʢʣʘʜʠʰʪʝˁʘ ʚʦʜʝ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʟʝʤˀʠʰʪʝʤ, ʚʦʜʘ ʩʝ ʫ 

ˁʠʤʘ ʟʘʜʨʞʘʚʘ ʧʨʠ ʥʠʩʢʦʤ ʥʘʧʦʥʫ, ʰʪʦ ʿʝ ʯʠʥʠ ʣʘʢʦ ʜʦʩʪʫʧʥʦʤ ʙʠˀʢʘʤʘ. ɼʘʢʣʝ, ʙʠˀʢʝ 

ʥʝ ʤʦʨʘʿʫ ʨʘʟʚʠʿʘʪʠ ʚʝʣʠʢʝ ʫʩʠʩʥʝ ʧʨʠʪʠʩʢʝ, ʧʘ ʩʘʤʠʤ ʪʠʤ ʥʠ ʧʦʩʝʙʥʝ ʢʦʨʝʥʩʢʝ 

ʘʜʘʧʪʘʮʠʿʝ. ʉʪʦʛʘ, ʠʘʢʦ ʩʪʝʥʝ ʫʛʣʘʚʥʦʤ ʩʘʜʨʞʝ ʤʘʣʫ ʢʦʣʠʯʠʥʫ ʚʦʜʝ, ʚʦʜʘ ʨʝʪʢʦ 

ʧʨʝʜʩʪʘʚˀʘ ʦʛʨʘʥʠʯʘʚʘʿʫ˂ʠ ʬʘʢʪʦʨ ʟʘ ʨʘʩʪ ʚʠʰʠʭ ʙʠˀʘʢʘ ʫ ʤʠʢʨʦʩʪʘʥʠʰʪʠʤʘ ʢʦʿʘ 

ʢʦʣʦʥʠʟʫʿʫ (Oettli 1905). ʀʧʘʢ, ʣʠʪʠʮʝ ʥʠʩʫ ʧʦʛʦʜʥʘ ʩʪʘʥʠʰʪʘ ʟʘ ʙʠˀʢʝ ʢʦʿʝ ʟʘʭʪʝʚʘʿʫ 

ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʚʦʜʝ. ʆʚʦ ʦʙʿʘʰˁʘʚʘ ʟʘʰʪʦ ʥʘ ʣʠʪʠʮʘʤʘ ʠʤʘ ʤʘʣʦ ʜʨʚʝʥʘʩʪʠʭ ʚʨʩʪʘ, 

ʫʛʣʘʚʥʦʤ ʦʥʠʭ ʩʘ ʥʠʩʢʠʤ ʩʪʦʧʘʤʘ ʪʨʘʥʩʧʠʨʘʮʠʿʝ, ʧʦʧʫʪ ʯʝʪʠʥʘʨʘ ʩʘ ʤʘʣʠʤ ʠ ʩʧʦʨʦ 

ʨʘʩʪʫ˂ʠʤ ʩʪʘʙʣʠʤʘ, ʢʘʦ ʠ ʩʢʣʝʨʦʬʠʣʥʠʭ ʠ ʝʨʠʢʦʠʜʥʠʭ ʞʙʫʥʦʚʘ (Larson ʠ ʩʘʨ. 2000). 

 

1.1.2.2.2. ʊʝʤʧʝʨʘʪʫʨʘ 

ʂʘʦ ʰʪʦ ʿʝ ʨʘʥʠʿʝ ʧʦʤʝʥʫʪʦ, ʝʢʧʦʟʠʮʠʿʘ ʠ ʥʘʛʠʙ ʫʪʠʯʫ ʥʘ ʢʦʣʠʯʠʥʫ ʧʨʠʤˀʝʥʝ 

ʩʫʥʯʝʚʝ ʨʘʜʠʿʘʮʠʿʝ, ʘ ʪʠʤʝ ʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʩʪʝʥʘ. ʉʘ ʧʦʚʝ˂ʘˁʝʤ ʢʦʣʠʯʠʥʝ ʧʨʠʤˀʝʥʝ 

ʨʘʜʠʿʘʮʠʿʝ, ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʝʥʝ ʨʘʩʪʝ. 

ʇʨʦʮʝʩʠ ʢʦʿʠ ʜʦʧʨʠʥʦʩʝ ʩʤʘˁʝˁʫ ʪʝʤʧʝʨʘʪʫʨʝ ʫʢˀʫʯʫʿʫ ʝʚʘʧʦʨʘʮʠʿʫ 

(ʠʩʧʘʨʘʚʘˁʝ) ʠ ʧʨʦʚʦʜˀʠʚʦʩʪ. ʀʩʧʘʨʘʚʘˁʝ ʿʝ ʚʘʞʘʥ ʬʘʢʪʦʨ ʫ ʢʦʥʪʨʦʣʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʟʝʤˀʠʰʪʘ (Brady 1974), ʘʣʠ ʿʝ ʤʘˁʝ ʟʥʘʯʘʿʥʦ ʟʘ ʩʪʝʥʝ ʿʝʨ ʦʥʝ ʩʘʜʨʞʝ ʤʘˁʝ ʚʦʜʝ. ʉʪʦʛʘ, 

ʩʪʝʥʝ ʥʠʩʫ ʟʘʰʪʠ˂ʝʥʝ ʦʜ ʙʨʟʦʛ ʧʦʨʘʩʪʘ ʪʝʤʧʝʨʘʪʫʨʝ ʪʦʢʦʤ ʠʥʪʝʥʟʠʚʥʦʛ ʟʨʘʯʝˁʘ. ɺʣʘʞʥʝ 

ʩʪʝʥʝ ʩʝ ʤʥʦʛʦ ʙʨʞʝ ʟʘʛʨʝʚʘʿʫ ʠ ʭʣʘʜʝ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʟʝʤˀʠʰʪʝʤ, ʰʪʦ ʜʦʚʦʜʠ ʜʦ ʚʝ˂ʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʬʣʫʢʪʫʘʮʠʿʘ (Larson ʠ ʩʘʨ. 2000). ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʚʝʨʪʠʢʘʣʥʝ ʩʪʝʥʝ ʩʘ 

ʩʝʚʝʨʥʦʤ ʝʢʩʧʦʟʠʮʠʿʦʤ, ʦʜʣʠʢʫʿʫ ʩʝ ʩʪʘʙʠʣʥʠʿʦʤ ʪʝʤʧʝʨʘʪʫʨʦʤ ʦʜ ʩʫʩʝʜʥʠʭ ʩʪʘʥʠʰʪʘ 

(Michalik 1991). 

ʉʚʝ ʚʨʩʪʝ ʩʪʝʥʘ ʠʤʘʿʫ ʚʝ˂ʫ ʪʦʧʣʦʪʥʫ ʧʨʦʚʦʜˀʠʚʦʩʪ ʦʜ ʟʝʤˀʠʰʪʘ. ʆʚʦ ʿʝ ʧʦʩʝʙʥʦ 

ʟʥʘʯʘʿʥʦ ʢʘʜʘ ʿʝ ʩʪʝʥʘ ʩʫʚʘ ʠ ʠʩʧʘʨʘʚʘˁʝ ʦʜʩʫʩʪʚʫʿʝ, ʿʝʨ ʩʝ ʧʨʦʚʦʹʝˁʝʤ ʪʦʧʣʦʪʥʝ ʝʥʝʨʛʠʿʝ 

ʩʘ ʧʦʚʨʰʠʥʝ ʫ ʜʫʙˀʝ ʩʣʦʿʝʚʝ ʤʦʛʫ ʫʙʣʘʞʠʪʠ ʝʢʩʪʨʝʤʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ʩʘʤʦʿ ʧʦʚʨʰʠʥʠ 

ʩʪʝʥʝ. ʉʫʚʝ, ʦʩʫʥʯʘʥʝ ʩʪʝʥʝ ʩʫ ʭʣʘʜʥʠʿʝ ʦʜ ʝʢʚʠʚʘʣʝʥʪʥʠʭ ʩʫʚʠʭ ʧʦʚʨʰʠʥʘ ʟʝʤˀʠʰʪʘ, 
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ʪʝ ʩʫ ʪʝʤʧʝʨʘʪʫʨʥʠ ʫʩʣʦʚʠ ʥʘ ˁ ʠʤʘ ʫʤʝʨʝʥʠʿʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʦʢʦʣʥʠʤ ʟʝʤˀʠʰʪʝʤ 

(Larson ʠ ʩʘʨ. 2000). 

ɻʝʥʝʨʘʣʥʦ ʛʣʝʜʘʥʦ, ʚʝʨʪʠʢʘʣʥʝ ʣʠʪʠʮʝ ʩʫ ʭʣʘʜʥʠʿʝ ʦʜ ʦʢʦʣʥʦʛ ʭʦʨʠʟʦʥʪʘʣʥʦʛ ʪʣʘ 

ʠ ʩʪʨʤʠʭ ʩʪʝʥʘ, ʿ ʝʨ ʧʨʠʤʘʿʫ ʤʘˁʝ ʜʠʨʝʢʪʥʦʛ ʟʨʘʯʝˁʘ ʠ ʠʤʘʿʫ ʚʝ˂ʫ ʩʪʦʧʫ ʭʣʘʹʝˁʘ ʢʨʦʟ 

ʢʦʥʜʫʢʮʠʿʫ ʠ ʝʚʝʥʪʫʘʣʥʦ ʠʩʧʘʨʘʚʘˁʝ. ʊʘʢʦʹʝ, ʥʝʜʦʩʪʘʪʘʢ ʠʟʦʣʘʮʠʦʥʦʛ ʩʥʝʞʥʦʛ 

ʧʦʢʨʠʚʘʯʘ ʪʦʢʦʤ ʟʠʤʝ ʜʦʧʨʠʥʦʩʠ ʭʣʘʜʥʠʿʠʤ ʫʩʣʦʚʠʤʘ. ɿʙʦʛ ʦʚʠʭ ʬʘʢʪʦʨʘ, ʩʪʝʥʝ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʦʛʦʜʥʘ ʩʪʘʥʠʰʪʘ ʟʘ ʙʠˀʢʝ ʦʪʧʦʨʥʝ ʥʘ ʭʣʘʜʥʦ˂ʫ (Larson ʠ ʩʘʨ. 2000).  

ʅʘ ʪʝʤʧʝʨʘʪʫʨʫ, ʢʘʦ ʠ ʥʘ ʚʣʘʞʥʦʩʪ, ʫʪʠʯʝ ʪʦʧʦʛʨʘʬʩʢʘ ʭʝʪʝʨʦʛʝʥʦʩʪ, ʧʨʝʢʦ 

ʝʬʝʢʘʪʘ ʥʘ ʧʨʦʚʦʜˀʠʚʦʩʪ ʠ ʠʩʧʘʨʘʚʘˁʝ. ʅʘʿʝʢʩʪʨʝʤʥʠʿʠ ʤʠʢʨʦʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ ʿʘʚˀʘʿʫ 

ʩʝ ʥʘ ʠʟʙʦʯʠʥʘʤʘ ʩʪʝʥʘ, ʛʜʝ ʿʝ, ʫʩʣʝʜ ʥʝʜʦʩʪʘʪʢʘ ʟʘʰʪʠʪʥʦʛ ʝʬʝʢʪʘ ʦʢʦʣʥʝ ʩʪʝʥʝ, 

ʤʠʢʨʦʢʣʠʤʘ ʩʫʚʘ ʠ ʧʦʜʣʦʞʥʘ ʯʝʩʪʠʤ ʠ ʥʘʛʣʠʤ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʧʨʦʤʝʥʘʤʘ. ʉʫʧʨʦʪʥʦ 

ʪʦʤʝ, ʫʥʫʪʘʨ ʧʝ˂ʠʥʘ, ʚʝʣʠʢʠʭ ʧʫʢʦʪʠʥʘ ʠ ʧʨʦʩʪʦʨʘ ʠʟʤʝʹʫ ʛʨʦʤʘʜʘ, ʚʣʘʜʘʿʫ ʭʣʘʜʥʠ, 

ʚʣʘʞʥʠ ʠ ʪʘʤʥʠ ʫʩʣʦʚʠ ʢʦʿʠ ʦʩʪʘʿʫ ʠʟʫʟʝʪʥʦ ʩʪʘʙʠʣʥʠ ʪʦʢʦʤ ʚʨʝʤʝʥʘ (Leclerc ʠ ʩʘʨ. 1983; 

Wunder ʠ Mºseler 1996). 

 

1.1.2.3. ɻʨʘʚʠʪʘʮʠʿʘ 

ɽʢʦʣʦʟʠ ʨʝʪʢʦ ʠʩʪʠʯʫ ʛʨʘʚʠʪʘʮʠʿʫ ʢʘʦ ʟʥʘʯʘʿʘʥ ʬʘʢʪʦʨ ʫ ʦʨʛʘʥʠʟʘʮʠʿʠ ʙʠˀʥʠʭ 

ʟʘʿʝʜʥʠʮʘ, ʘʣʠ ʦʥʘ ʠʛʨʘ ʢˀʫʯʥʫ ʫʣʦʛʫ ʫ ʩʪʨʫʢʪʫʨʠ ʟʘʿʝʜʥʠʮʘ ʥʘ ʚʝʨʪʠʢʘʣʥʠʤ ʠ ʩʪʨʤʠʤ 

ʩʪʝʥʘʤʘ. ɻʨʘʚʠʪʘʮʠʿʘ ʜʝʩʪʘʙʠʣʠʟʫʿʝ ʩʪʝʥʝ, ʫʢʣʘˁʘʿʫ˂ʠ ˁʠʭʦʚʝ ʬʨʘʛʤʝʥʪʝ ʠ ʟʝʤˀʠʰʪʝ, 

ʰʪʦ ʨʝʟʫʣʪʠʨʘ ʬʦʨʤʠʨʘˁʝʤ ʜʦʙʨʦ ʜʨʝʥʠʨʘʥʠʭ (ʠʘʢʦ ʥʝ ʥʫʞʥʦ ʩʫʚʠʭ), ʘʣʠ ʩʠʨʦʤʘʰʥʠʭ 

ʠ ʥʝʩʪʘʙʠʣʥʠʭ ʩʪʘʥʠʰʪʘ. ʅʝʜʦʩʪʘʪʘʢ ʟʝʤˀʠʰʪʘ ʥʝʛʘʪʠʚʥʦ ʫʪʠʯʝ ʥʘ ʘʢʫʤʫʣʘʮʠʿʫ ʚʦʜʝ ʠ 

ʭʨʘʥˀʠʚʠʭ ʤʘʪʝʨʠʿʘ, ʘ ʛʦʣʝ ʩʪʝʥʝ ʠʤʘʿʫ ʝʢʩʪʨʝʤʥʠʿʝ ʪʝʤʧʝʨʘʪʫʨʥʝ ʫʩʣʦʚʝ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʩʪʝʥʘʤʘ ʩʘ ʨʘʟʚʠʿʝʥʠʤ ʩʣʦʿʝʤ ʟʝʤˀʠʰʪʘ (Larson ʠ ʩʘʨ. 2000). 

ʀʘʢʦ ʛʨʘʚʠʪʘʮʠʿʘ ʫʢʣʘˁʘ ʟʝʤˀʠʰʪʝ ʠ ʦʨʛʘʥʩʢʝ ʤʘʪʝʨʠʿʝ ʩʘ ʚʝʨʪʠʢʘʣʥʠʭ ʠ ʩʪʨʤʠʭ 

ʧʦʚʨʰʠʥʘ, ʦʥʘ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ˁʠʭʦʚʝ ʘʢʫʤʫʣʘʮʠʿʝ ʥʘ ʠʟʙʦʯʠʥʘʤʘ ʠ ʫ ʧʫʢʦʪʠʥʘʤʘ, ʛʜʝ 

ʤʦʛʫ ʩʣʫʞʠʪʠ ʢʘʦ ʩʢʣʘʜʠʰʪʝ ʩʝʤʝʥʘ, ʰʪʦ ʿʝ ʢˀʫʯʥʦ ʟʘ ʦʜʨʞʘʚʘˁʝ ʚʝʛʝʪʘʮʠʿʝ. ʅʘ ʪʘʿ 

ʥʘʯʠʥ, ʛʨʘʚʠʪʘʮʠʿʘ ʫʪʠʯʝ ʥʘ ʧʨʝʞʠʚˀʘʚʘˁʝ ʢʣʠʮʘ ʠ ʤʣʘʜʠʭ ʙʠˀʘʢʘ, ʢʘʦ ʠ ʥʘ ʟʘʜʨʞʘʚʘˁʝ 

ʧʨʦʧʘʛʫʣʘ ʠ ʦʨʛʘʥʩʢʦʛ ʦʪʧʘʜʘ, ʪʝ ʥʘ ʧʨʦʮʝʩʝ ʧʝʜʦʛʝʥʝʟʝ (Larson ʠ ʩʘʨ. 2000). 
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1.2. ʂɸʈɸʂʊɽʈʀʉʊʀʂɽ ʍɸɿʄʆʌʀʊɸ: ɽʂʆʃʆɻʀɱɸ ʀ ɸɼɸʇʊɸʎʀɱɽ 

ʅʝʧʦʩʨʝʜʥʦ ʥʘ ʛʦʣʦʿ ʧʦʚʨʰʠʥʠ ʩʪʝʥʘ ʞʠʚʝ ʣʠʪʦʬʠʪʝ, ʦʜʥʦʩʥʦ ʘʣʛʝ ʠ ʣʠʰʘʿʝʚʠ. 

ʆʚʠ ʦʨʛʘʥʠʟʤʠ ʩʚʦʿʦʤ ʘʢʪʠʚʥʦʰ˂ʫ ʨʘʟʘʨʘʿʫ ʧʦʚʨʰʠʥʫ ʩʪʝʥʘ, ʬʦʨʤʠʨʘʿʫ˂ʠ ʧʫʢʦʪʠʥʝ ʢʦʿʝ 

ʥʘʢʥʘʜʥʦ ʤʦʛʫ ʥʘʩʝʣʠʪʠ ʤʘʭʦʚʠʥʝ (Kojiĺ 1984). ʄʘʭʦʚʠʥʝ ʠ ʚʠʰʝ ʙʠˀʢʝ ʟʘʭʪʝʚʘʿʫ ʙʘʨʝʤ 

ʪʘʥʘʢ ʩʣʦʿ ʭʫʤʫʩʘ ʠ ʬʠʥʦʛ ʟʝʤˀʠʰʪʘ ʟʘ ʨʘʩʪ (Juvan 2008). ɺʠʰʝ ʙʠˀʢʝ ʩʪʝʥʦʚʠʪʠʭ 

ʩʪʘʥʠʰʪʘ ʤʦʛʫ ʩʝ ʧʦʜʝʣʠʪʠ ʧʨʝʤʘ ʩʚʦʿʠʤ ʝʢʦʣʦʰʢʠʤ ʘʬʠʥʠʪʝʪʠʤʘ ʥʘ ʪʨʠ ʛʨʫʧʝ: 

ʭʦʤʦʬʠʪʝ, ʭʘʟʤʦʬʠʪʝ ʠ ʭʘʟʤʦ-ʭʦʤʦʬʠʪʝ (Schimper ʠ Faber 1935; Font Quer 1953). 

ʍʦʤʦʬʠʪʝ ʩʝ ʨʘʟʚʠʿʘʿʫ ʥʘ ʠʥʠʮʠʿʘʣʥʦʤ ʟʝʤˀʠʰʪʫ ʘʢʫʤʫʣʠʨʘʥʦʤ ʥʘ ʤʘʣʠʤ ʠʟʙʦʯʠʥʘʤʘ 

ʩʪʝʥʘ, ʘʣʠ ʩʝ ʤʦʛʫ ʥʘ˂ʠ ʠ ʥʘ ʚʣʘʞʥʠʤ, ʢʦʤʧʘʢʪʥʠʤ ʠ ʛʣʠʥʦʚʠʪʠʤ ʟʝʤˀʠʰʪʠʤʘ, ʥʝ ʥʫʞʥʦ 

ʧʦʚʝʟʘʥʠʤ ʩʘ ʩʪʝʥʦʚʠʪʠʤ ʩʪʘʥʠʰʪʠʤʘ. ʍʘʟʤʦʬʠʪʝ ʞʠʚʝ ʛʦʪʦʚʦ ʠʩʢˀʫʯʠʚʦ ʫ ʧʫʢʦʪʠʥʘʤʘ 

ʩʪʝʥʘ, ʜʦʢ ʭʘʟʤʦ-ʭʦʤʦʬʠʪʝ ʠʤʘʿʫ ʚʝ˂ʫ ʝʢʦʣʦʰʢʫ ʧʨʠʣʘʛʦʜˀʠʚʦʩʪ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʧʨʝʪʭʦʜʥʝ ʜʚʝ ʛʨʫʧʝ, ʿʝʨ ʤʦʛʫ ʨʘʩʪʠ ʠ ʥʘ ʠʟʙʦʯʠʥʘʤʘ ʠ ʫ ʧʫʢʦʪʠʥʘʤʘ ʩʪʝʥʘ (Bacchetta ʠ 

ʩʘʨ. 2007) (ʉʣʠʢʘ 2). 

ʉʣʠʢʘ 2. ɹʠˀʢʝ ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʝʢʩʪʨʝʤʥʝ ʫʩʣʦʚʝ ʫ ʧʫʢʦʪʠʥʘʤʘ ʩʪʝʥʘ ï ʭʘʟʤʦʬʠʪʝ (ɸ, ɹ) 

ʠ ʙʠˀʢʝ ʧʨʠʣʘʛʦʹʝʥʝ ʨʘʩʪʫ ʥʘ ʠʟʙʦʯʠʥʘʤʘ ʠ ʤʘˁʠʤ ʥʘʛʠʙʠʤʘ ʩʪʝʥʘ ï ʭʦʤʦʬʠʪʝ (ɺ, ɻ). 

ʌʦʪʦʛʨʘʬʠʿʝ ï ɱʦʚʘʥʘ ʉʪʦʿʘʥʦʚʠ˂. 
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ʍʘʟʤʦʬʠʪʝ ʩʫ ʥʘʿʧʨʝʧʦʟʥʘʪˀʠʚʠʿʝ ʠ ʛʝʥʝʨʘʣʥʦ ʜʦʤʠʥʘʥʪʥʝ ʢʦʤʧʦʥʝʥʪʝ 

ʚʝʛʝʪʘʮʠʿʝ ʩʪʝʥʘ, ʯʠʿʝ ʩʘʩʪʦʿʠʥʝ ʛʨʘʜʝ ʤʘʣʝ ʧʘʧʨʘʪʠ ʠ ʜʨʫʛʝ ʚʘʩʢʫʣʘʨʥʝ ʙʠʢˀʝ (Tomaselli 

ʠ ʩʘʨ. 2018). ʆʚʠ ʙʠˀʥʠ ʪʘʢʩʦʥʠ ʩʫ Ăʩʧʝʮʠʿʘʣʠʩʪʠ ʩʪʘʥʠʰʪʘñ ʩʘ ʫʩʢʠʤ ʝʢʦʣʦʰʢʠʤ 

ʥʠʰʘʤʘ, ʪʝ ʥʝ ʤʦʛʫ ʢʦʣʦʥʠʟʦʚʘʪʠ ʜʨʫʛʘ ʩʪʘʥʠʰʪʘ, ʘʣʠ ʩʫ ʚʘʞʥʠ ʟʘ ʬʫʥʢʮʠʦʥʠʩʘˁʝ 

ʝʢʦʩʠʩʪʝʤʘ (Larson ʠ ʩʘʨ. 2000; Clavel ʠ ʩʘʨ. 2011). ʇʨʝʤʘ Kypriotakis-ʫ ʠ Tzanoudakis-ʫ 

(2001), ʭʘʟʤʦʬʠʪʝ ʩʝ ʤʦʛʫ ʧʦʜʝʣʠʪʠ ʫ ʪʨʠ ʢʘʪʝʛʦʨʠʿʝ: Ăʦʙʣʠʛʘʪʥʝñ, ʢʦʿʝ ʩʝ ʩʢʦʨʦ 

ʠʩʢˀʫʯʠʚʦ ʿʘʚˀʘʿʫ ʥʘ ʣʠʪʠʮʘʤʘ ʠ ʫ ʧʫʢʦʪʠʥʘʤʘ; Ăʧʨʝʪʝʞʥʝñ, ʢʦʿʝ ʩʝ ʫʛʣʘʚʥʦʤ ʿ ʘʚˀʘʿʫ 

ʥʘ ʚʝʨʪʠʢʘʣʥʠʤ ʩʪʝʥʘʤʘ, ʘʣʠ ʩʘ ʟʥʘʪʥʦ ʤʘˁʦʤ ʫʯʝʩʪʘʣʦʰ˂ʫ ʠ ʫ ʜʨʫʛʠʤ ʪʠʧʦʚʠʤʘ 

ʩʪʘʥʠʰʪʘ; ʠ Ăʜʝʣʠʤʠʯʥʝ ʠʣʠ ʧʦʚʨʝʤʝʥʝñ, ʢʦʿʝ ʩʝ ʯʝʩʪʦ ʩʨʝ˂ʫ ʥʘ ʣʠʪʠʮʘʤʘ, ʘʣʠ ʩʝ ʯʝʩʪʦ 

ʿʘʚˀʘʿʫ ʠ ʫ ʜʨʫʛʠʤ ʪʠʧʦʚʠʤʘ ʩʪʘʥʠʰʪʘ. Cellinese ʠ ʩʘʨ. (2009) ʜʝʣʝ ʭʘʟʤʦʬʠʪʝ ʥʘ 

Ăʦʙʣʠʛʘʪʥʝñ ʠ Ăʬʘʢʫʣʪʘʪʠʚʥʝñ. ʆʙʣʠʛʘʪʥʝ ʭʘʟʤʦʬʠʪʝ ʩʫ ʦʛʨʘʥʠʯʝʥʝ ʥʘ ʧʫʢʦʪʠʥʝ 

ʚʝʨʪʠʢʘʣʥʠʭ ʩʪʝʥʘ, ʜʦʢ ʬʘʢʫʣʪʘʪʠʚʥʝ ʤʦʛʫ ʙʠʪʠ ʧʨʠʩʫʪʥʝ ʠ ʥʘ ʜʨʫʛʠʤ ʩʪʘʥʠʰʪʠʤʘ (Strid 

ʠ Tan 1997). 

ʍʘʟʤʦʬʠʪʝ ʩʫ ʫʛʣʘʚʥʦʤ ʜʫʛʦʚʝʯʥʝ, ʚʠʰʝʛʦʜʠʰˁʝ ʙʠˀʢʝ, ʫ ʦʩʥʦʚʠ ʦʜʨʚʝʥʝʣʝ, ʩʘ 

ʧʨʦʜʫʞʝʥʠʤ ʧʝʨʠʦʜʦʤ ʮʚʝʪʘˁʘ, ʚʠʩʦʢʦʤ ʩʪʦʧʦʤ ʢʣʠʿʘʚʦʩʪʠ ʩʝʤʝʥʘ ʠ ʨʘʟʣʠʯʠʪʠʤ 

ʤʝʭʘʥʠʟʤʠʤʘ ʟʘ ʨʘʩʝʿʘʚʘˁʝ ʩʝʤʝʥʘ ʥʘ ʚʝʣʠʢʝ ʫʜʘˀʝʥʦʩʪʠ (Panitsa ʠ Kontopanou 2017). 

ʄʝʹʫ ʭʘʟʤʦʬʠʪʘʤʘ ʜʦʤʠʥʠʨʘʿʫ ʭʝʤʠʢʨʠʧʪʦʬʠʪʝ ʠ ʭʘʤʝʬʠʪʝ (Tomaselli ʠ ʩʘʨ. 2018), 

ʟʘʭʚʘˀʫʿʫ˂ʠ ʩʚʦʿʠʤ ʬʫʥʢʮʠʦʥʘʣʥʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʢʦʿʠ ʠʤ ʦʤʦʛʫ˂ʘʚʘʿʫ ʦʧʩʪʘʥʘʢ ʫ 

ʝʢʩʪʨʝʤʥʠʤ ʫʩʣʦʚʠʤʘ ʩʪʝʥʦʚʠʪʠʭ ʩʪʘʥʠʰʪʘ. ʄʘʣʘ ʢʦʣʠʯʠʥʘ ʜʦʩʪʫʧʥʠʭ ʨʝʩʫʨʩʘ ʿʝ 

ʣʠʤʠʪʠʨʘʿʫ˂ʠ ʬʘʢʪʦʨ ʟʘ ʨʘʟʚʦʿ ʬʘʥʝʨʦʬʠʪʘ, ʥʘʥʦʬʘʥʝʨʦʬʠʪʘ, ʛʝʦʬʠʪʘ ʠ ʪʝʨʦʬʠʪʘ (Davis 

1951). 

ʇʨʠʩʫʩʪʚʦ ʚʝʨʪʠʢʘʣʥʠʭ ʢʣʠʬʦʚʘ ʠ ʩʪʝʥʘ ʫ ʨʝˀʝʬʫ ʥʝʢʦʛ ʧʦʜʨʫʯʿʘ ʜʦʚʦʜʠ ʜʦ 

ʬʨʘʛʤʝʥʪʘʮʠʿʝ ʠ ʠʟʦʣʘʮʠʿʝ ʦʪʚʦʨʝʥʠʭ ʩʪʘʥʠʰʪʘ, ʢʦʿʘ ʯʝʩʪʦ ʩʘʜʨʞʝ ʟʥʘʯʘʿʘʥ ʙʨʦʿ 

ʣʦʢʘʣʥʠʭ ʠ ʨʝʛʠʦʥʘʣʥʠʭ ʝʥʜʝʤʠʪʘ (Zhao ʠ Gong 2015; Cutts ʠ ʩʘʨ. 2019), ʢʘʦ ʠ 

ʧʝʨʠʬʝʨʥʠʭ ʧʦʧʫʣʘʮʠʿʘ ʚʨʩʪʘ ʢʦʿʝ ʩʝ ʥʘʣʘʟʝ ʥʘ ʛʨʘʥʠʮʘʤʘ ʩʚʦʿʠʭ ʘʨʝʘʣʘ (Juvan ʠ ʩʘʨ. 

2011; Gwitira ʠ ʩʘʨ. 2013; Gentili ʠ ʩʘʨ. 2015; Garc²a ʠ ʩʘʨ. 2020). ɺʠʩʦʢʘ ʩʪʦʧʘ ʝʥʜʝʤʠʟʤʘ 

ʥʘ ʩʪʝʥʦʚʠʪʠʤ ʩʪʘʥʠʰʪʠʤʘ ʨʝʟʫʣʪʘʪ ʿʝ ʧʝʨʠʦʜʠʯʥʠʭ ʢʣʠʤʘʪʩʢʠʭ ʧʨʦʤʝʥʘ, ʢʦʿʝ ʫʟʨʦʢʫʿʫ 

ʣʦʢʘʣʥʦ ʠʟʫʤʠʨʘˁʝ ʿʝʜʥʠʭ ʚʨʩʪʘ, ʘʣʠ ʠʩʪʦʚʨʝʤʝʥʦ ʦʤʦʛʫ˂ʘʚʘʿʫ ʦʧʩʪʘʥʘʢ ʜʨʫʛʠʭ, ʫʟ 

ʚʝʦʤʘ ʩʧʦʨʫ ʧʦʥʦʚʥʫ ʢʦʣʦʥʠʟʘʮʠʿʫ. ʀʟʤʝʹʫ ʝʢʦʣʦʛʠʿʝ ʭʘʟʤʦʬʠʪʘ ʠ ʝʥʜʝʤʠʟʤʘ ʧʦʩʪʦʿʠ 

ʙʣʠʩʢʘ ʚʝʟʘ, ʿʝʨ ʩʫ ʤʥʦʛʝ ʭʘʟʤʦʬʠʪʝ ʝʥʜʝʤʠʯʥʝ ʚʨʩʪʝ (Kypriotakis ʠ Tzanoudakis 2001). 

ʆʥʝ ʥʘʩʪʘˁʫʿʫ ʩʪʨʤʘ ʩʪʝʥʦʚʠʪʘ ʩʪʘʥʠʰʪʘ ʩʘ ʝʢʩʪʨʝʤʥʠʤ ʝʜʘʬʩʢʠʤ ʫʩʣʦʚʠʤʘ, ʛʜʝ ʩʫ 

ʙʠʦʪʠʯʢʝ ʠʥʪʝʨʘʢʮʠʿʝ ʩʚʝʜʝʥʝ ʥʘ ʤʠʥʠʤʫʤ ʫʩʣʝʜ ʥʠʩʢʝ ʧʦʢʨʦʚʥʦʩʪʠ ʠ ʜʠʚʝʨʟʠʪʝʪʘ 

(Panitsa ʠ Kontopanou 2017). 
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ʉʪʝʥʝ ʩʝ, ʫ ʣʠʪʝʨʘʪʫʨʠ, ʯʝʩʪʦ ʦʧʠʩʫʿʫ ʠ ʢʘʦ ʤʠʢʨʦʢʣʠʤʘʪʩʢʠ ʨʝʬʫʛʠʿʫʤʠ (Speziale 

ʠ Ezcurra 2014; Fitzsimons ʠ Michael 2016). ʀʘʢʦ ʥʝ ʫʚʝʢ ʚʝʣʠʢʘ ʠ ʩʘ ʚʝʣʠʢʠʤ ʙʨʦʿʝʤ 

ʿʝʜʠʥʢʠ, ʩʪʝʥʦʚʠʪʘ ʩʪʘʥʠʰʪʘ ʩʣʫʞʝ ʢʘʦ ʜʫʛʦʨʦʯʥʘ ʫʪʦʯʠʰʪʘ ʦʜ ʥʝʧʦʚʦˀʥʠʭ ʢʣʠʤʘʪʩʢʠʭ 

ʧʨʦʤʝʥʘ, ʜʦʧʨʠʥʦʩʝ˂ʠ ʦʧʩʪʘʥʢʫ ʧʘʣʝʦʝʥʜʝʤʠʪʘ ʠ ʚʨʩʪʘ ʠʟʚʘʥ ˁʠʭʦʚʠʭ ʛʣʘʚʥʠʭ ʧʦʜʨʫʯʿʘ 

ʨʘʩʧʨʦʩʪʨʘˁʝˁʘ (Panitsa ʠ Kontopanou 2017). ʆʚʘ ʢʦʥʩʪʘʪʘʮʠʿʘ ʧʦʪʢʨʝʧˀʝʥʘ ʿʝ 

ʧʨʠʩʫʩʪʚʦʤ ʟʥʘʪʥʦ ʚʝ˂ʝʛ ʙʨʦʿʘ ʨʝʣʠʢʪʥʠʭ ʚʨʩʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʝ ʪʠʧʦʚʝ ʩʪʘʥʠʰʪʘ. 

ʇʫʢʦʪʠʥʝ ʩʪʝʥʘ, ʩʤʝʰʪʝʥʝ ʿ ʫʞʥʦ ʦʜ ʘʨʢʪʠʯʢʦʛ ʧʦʿʘʩʘ, ʧʨʝʜʩʪʘʚˀʘʿʫ ʚʘʞʥʘ ʫʪʦʯʠʰʪʘ ʟʘ 

ʛʣʘʮʠʿʘʣʥʝ ʨʝʣʠʢʪʝ ʘʨʢʪʦ-ʘʣʧʠʿʩʢʦʛ ʪʠʧʘ ʜʠʩʪʨʠʙʫʮʠʿʝ (Garc²a ʠ ʩʘʨ. 2020). ɳʠʭʦʚʦ 

ʧʨʠʩʫʩʪʚʦ ʫ ʚʝʛʝʪʘʮʠʿʠ ʩʪʝʥʘ ʨʝʟʫʣʪʘʪ ʿ ʝ ʢʣʠʤʘʪʩʢʠʭ ʬʣʫʢʪʫʘʮʠʿʘ ʪʦʢʦʤ ʛʣʘʮʠʿʘʮʠʿʝ ʠ 

ʠʥʪʝʨʛʣʘʮʠʿʘʮʠʿʝ, ʢʦʿʝ ʩʫ ʦʛʨʘʥʠʯʠʣʝ ˁʠʭʦʚʦ ʥʝʢʘʜʘʰˁʝ ʨʘʩʧʨʦʩʪʨʘˁʝˁʝ ʥʘ ʧʣʘʥʠʥʩʢʝ 

ʧʨʝʜʝʣʝ ʠ ʣʠʪʠʮʝ. ʈʝʣʠʢʪʥʝ ʚʨʩʪʝ ʦʧʩʪʘʣʝ ʩʫ ʢʘʦ ʠʟʦʣʦʚʘʥʝ ʧʦʧʫʣʘʮʠʿʝ ʫ ʧʫʢʦʪʠʥʘʤʘ 

ʩʪʝʥʘ, ʛʜʝ ʦʛʨʘʥʠʯʝʥ ʧʨʦʩʪʦʨ ʩʧʨʝʯʘʚʘ ʨʘʟʚʦʿ ʢʦʥʢʫʨʝʥʪʥʠʭ ʙʠˀʘʢʘ (Crawford 1989). 

ʇʨʠʩʫʩʪʚʦ ʦʚʠʭ ʚʨʩʪʘ ʩʫʛʝʨʠʰʝ ʜʘ ʩʪʝʥʝ ʧʨʫʞʘʿʫ ʟʘʰʪʠʪʫ ʦʜ ʙʨʟʠʭ ʢʣʠʤʘʪʩʢʠʭ ʧʨʦʤʝʥʘ, 

ʧʦʜʨʞʘʚʘʿʫ˂ʠ ʙʠˀʢʝ ʩʘ ʠʟʫʟʝʪʥʦ ʩʪʘʙʠʣʥʦʤ ʜʝʤʦʛʨʘʬʩʢʦʤ ʜʠʥʘʤʠʢʦʤ ʠ ʥʠʩʢʠʤ 

ʨʠʟʠʮʠʤʘ ʦʜ ʠʟʫʤʠʨʘˁʘ (Larson ʠ ʩʘʨ. 1999; Pic· ʠ Riba 2002; Garc²a 2003), ʢʘʦ ʠ 

ʩʪʘʙʠʣʥʝ ʟʘʿʝʜʥʠʮʝ ʫ ʩʪʘʜʠʿʫʤʫ ʢʣʠʤʘʢʩʘ ʯʠʿʝ ʩʫ ʚʨʩʪʝ ʧʨʠʣʘʛʦʹʝʥʝ ʩʧʦʨʦʤ ʨʘʩʪʫ 

(Ellenberg 1988; Larson et al. 2000). ɿʙʦʛ ʥʝʤʦʛʫ˂ʥʦʩʪʠ ʘʢʫʤʫʣʘʮʠʿʝ ʚʝ˂ʝ ʢʦʣʠʯʠʥʝ 

ʟʝʤˀʠʰʪʘ, ʥʘ ʚʝʨʪʠʢʘʣʥʠʤ ʩʪʝʥʘʤʘ ʥʝ ʜʦʣʘʟʠ ʜʦ ʩʫʢʮʝʩʠʿʝ ʟʘʿʝʜʥʠʮʘ. 

ʉʪʝʥʝ ʧʨʫʞʘʿʫ ʫʪʦʯʠʰʪʝ ʥʝ ʩʘʤʦ ʦʜ ʢʣʠʤʘʪʩʢʠʭ ʧʨʦʤʝʥʘ, ʚʝ˂ ʠ ʦʜ ʢʦʤʧʝʪʠʮʠʿʝ, 

ʧʨʝʜʘʪʦʨʩʪʚʘ, ʧʦʞʘʨʘ ʠ ʥʝʛʘʪʠʚʥʠʭ ʘʥʪʨʦʧʦʛʝʥʠʭ ʘʢʪʠʚʥʦʩʪʠ. ʍʘʟʤʦʬʠʪʝ ʥʠʩʫ ʨʘʟʚʠʣʝ 

ʠʟʨʘʞʝʥʝ ʦʜʙʨʘʤʙʝʥʝ ʤʝʭʘʥʠʟʤʝ ʧʨʦʪʠʚ ʢʦʥʢʫʨʝʥʮʠʿʝ ʠ ʭʝʨʙʠʚʦʨʠʿʝ; ˁʠʭʦʚʘ ʛʣʘʚʥʘ 

ʟʘʰʪʠʪʘ ʿʝ ʠʟʙʦʨ ʩʪʝʥʘ ʢʘʦ ʩʪʘʥʠʰʪʘ. ɺʠʩʦʢʝ ʠ ʦʢʦʤʠʪʝ ʣʠʪʠʮʝ, ʩʘ ʥʘʛʠʙʦʤ ʚʝ˂ʠʤ ʦʜ 70Á, 

ʥʝʧʨʠʩʪʫʧʘʯʥʝ ʩʫ ʚʝ˂ʠʤ ʞʠʚʦʪʠˁʘʤʘ, ʯʠʤʝ ʩʫ ʙʠˀʢʝ ʟʘʰʪʠ˂ʝʥʝ ʦʜ ʭʝʨʙʠʚʦʨʠʿʝ (de 

Simone 2020, Larson ʠ ʩʘʨ. 2000). ʅʘ ʩʪʝʥʦʚʠʪʠʤ ʩʪʘʥʠʰʪʠʤʘ ʠʥʪʝʨʩʧʝʮʠʿʩʢʘ ʠ 

ʠʥʪʨʘʩʧʝʮʠʿʩʢʘ ʢʦʤʧʝʪʠʮʠʿʘ ʿʝ ʩʣʘʙʠʿʘ ʥʝʛʦ ʫ ʧʨʦʜʫʢʪʠʚʥʠʿʠʤ ʩʪʘʥʠʰʪʠʤʘ, ʫʩʣʝʜ 

ʧʨʦʩʪʦʨʥʝ ʫʜʘˀʝʥʦʩʪʠ ʤʠʢʨʦʩʪʘʥʠʰʪʘ, ʨʘʟʜʚʦʿʝʥʦʩʪʠ ʢʦʨʝʥʩʢʠʭ ʩʠʩʪʝʤʘ ʩʣʦʿʝʚʠʤʘ 

ʩʪʝʥʘ ʠ ʦʜʩʫʩʪʚʘ ʩʧʨʘʪʘ ʜʨʚʝ˂ʘ (Matthes-Sears ʠ Larson 1995). ʋʩʣʝʜ ʧʨʠʩʫʩʪʚʘ 

ʢʦʥʢʫʨʝʥʪʥʠʿʠʭ ʚʨʩʪʘ, ʚʝ˂ʠʥʘ ʙʠˀʘʢʘ ʩʪʝʥʦʚʠʪʠʭ ʩʪʘʥʠʰʪʘ ʥʠʿʝ ʫ ʩʪʘˁʫ ʜʘ ʦʧʩʪʘʥʝ ʫ 

ʧʨʦʜʫʢʪʠʚʥʠʿʠʤ ʝʢʦʩʠʩʪʝʤʠʤʘ (Davis 1951; Karlsson 1973). ʉʪʝʥʝ ʪʘʢʦʹʝ ʧʨʫʞʘʿʫ 

ʩʠʛʫʨʥʦʩʪ ʙʠˀʢʘʤʘ ʦʩʝʪˀʠʚʠʤ ʥʘ ʚʘʪʨʫ, ʿʝʨ ʩʫ ʥʝʧʨʠʩʪʫʧʘʯʥʝ, ʩʘʜʨʞʝ ʤʘʣʫ ʢʦʣʠʯʠʥʫ 

ʦʨʛʘʥʩʢʝ ʤʘʪʝʨʠʿʝ ʠ ʠʤʘʿʫ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʟʚʠʿʝʥʫ ʚʝʛʝʪʘʮʠʿʫ ʢʦʿʘ ʩʧʨʝʯʘʚʘ ʰʠʨʝˁʝ 

ʧʦʞʘʨʘ. ʉʘ ʩʤʘˁʝˁʝʤ ʥʘʛʠʙʘ ʠ ʧʦʚʝ˂ʘˁʝʤ ʥʝʛʘʪʠʚʥʠʭ ʘʥʪʨʦʧʦʛʝʥʠʭ ʬʘʢʪʦʨʘ ʠ 

ʢʦʤʧʝʪʠʮʠʿʝ, ʩʤʘˁʫʿʝ ʩʝ ʙʨʦʿ ʠʣʠ ʧʦʪʧʫʥʦ ʥʝʩʪʘʿʫ ʩʪʨʠʢʪʥʝ ʭʘʟʤʦʬʠʪʝ ʠʟ ʟʘʿʝʜʥʠʮʘ 

(Larson ʠ ʩʘʨ. 2000). 
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1.3. ʌɸʂʊʆʈʀ ʋɻʈʆɾɸɺɸɳɸ ʉʊɽʅʆɺʀʊʀʍ ʉʊɸʅʀʐʊɸ 

ʉʪʝʥʦʚʠʪʘ ʩʪʘʥʠʰʪʘ ʫ ʦʢʚʠʨʫ ʟʘʰʪʠ˂ʝʥʠʭ ʧʦʜʨʫʯʿʘ ʩʫ, ʜʦ ʠʟʚʝʩʥʝ ʤʝʨʝ, 

ʟʘʰʪʠ˂ʝʥʘ, ʘʣʠ ʠ ʜʘˀʝ ʤʦʛʫ ʙʠʪʠ ʠʟʣʦʞʝʥʘ ʥʝʛʘʪʠʚʥʠʤ ʘʥʪʨʦʧʦʛʝʥʠʤ ʫʪʠʮʘʿʠʤʘ ʟʙʦʛ 

ʨʝʢʨʝʘʪʠʚʥʠʭ ʘʢʪʠʚʥʦʩʪʠ (Fitzsimons ʠ Michael 2016). ʀʚʠʮʝ ʩʪʝʥʘ ʩʝ ʯʝʩʪʦ ʢʦʨʠʩʪʝ ʢʘʦ 

ʧʝʰʘʯʢʝ ʩʪʘʟʝ, ʘ ʚʝʨʪʠʢʘʣʥʝ ʧʦʚʨʰʠʥʝ ʧʦʩʪʘʣʝ ʩʫ ʠʟʫʟʝʪʥʦ ʧʦʧʫʣʘʨʥʝ ʟʘ ʩʧʦʨʪʩʢʦ 

ʧʝˁʘˁʝ. ʅʘʞʘʣʦʩʪ, ʘʢʪʠʚʥʦʩʪʠ ʧʦʧʫʪ ʧʣʘʥʠʥʘʨʝˁʘ ʠ ʩʧʦʨʪʩʢʦʛ ʧʝˁʘˁʘ ʤʦʛʫ ʥʘʥʝʪʠ 

ʰʪʝʪʫ ʧʦʿʝʜʠʥʠʤ ʚʨʩʪʘʤʘ ʢʦʿʝ ʥʘʩʝˀʘʚʘʿʫ ʦʚʘ ʩʧʝʮʠʬʠʯʥʘ ʩʪʘʥʠʰʪʘ. ʇʦʨʝʜ ʪʦʛʘ, 

ʨʫʜʘʨʩʪʚʦ ʠ ʫʨʙʘʥʠʟʘʮʠʿʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʠʟʛʨʘʜˁʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠ ʦʙʿʝʢʘʪʘ ʫ ʙʣʠʟʠʥʠ 

ʠʣʠ ʥʘ ʩʘʤʠʤ ʣʠʪʠʮʘʤʘ, ʠʤʘʿʫ ʥʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ ʥʘ ʮʝʣʦʢʫʧʥʝ ʝʢʦʩʠʩʪʝʤʝ ʣʠʪʠʮʘ. ʀʧʘʢ, 

ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʜʨʫʛʠʤ ʪʠʧʦʚʠʤʘ ʩʪʘʥʠʰʪʘ, ʩʪʝʥʝ ʩʫ ʨʝʣʘʪʠʚʥʦ ʜʦʙʨʦ ʩʘʯʫʚʘʥʝ ʦʜ 

ʥʝʛʘʪʠʚʥʠʭ ʫʪʠʮʘʿʘ (Larson ʠ ʩʘʨ. 2000).  

ɻʣʦʙʘʣʥʦ ʟʘʛʨʝʚʘˁʝ ʦʟʙʠˀʥʦ ʫʪʠʯʝ ʥʘ ʜʠʩʪʨʠʙʫʮʠʿʫ ʚʨʩʪʘ ʠ ʩʤʘʪʨʘ ʩʝ ʛʣʘʚʥʠʤ 

ʫʟʨʦʢʦʤ ˁʠʭʦʚʦʛ ʠʟʫʤʠʨʘˁʘ. ʋ ʚʠʩʦʢʦʧʣʘʥʠʥʩʢʠʤ ʧʨʝʜʝʣʠʤʘ, ʧʦʚʝ˂ʘˁʝ ʙʦʛʘʪʩʪʚʘ 

ʚʨʩʪʘ ʫʩʣʝʜ ʤʠʛʨʘʮʠʿʝ ʛʝʥʝʨʘʣʠʩʪʘ ʢʘ ʚʝ˂ʠʤ ʥʘʜʤʦʨʩʢʠʤ ʚʠʩʠʥʘʤʘ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ 

ʣʦʢʘʣʥʦʛ ʠʟʫʤʠʨʘˁʘ ʝʥʜʝʤʠʯʥʠʭ ʩʧʝʮʠʿʘʣʠʩʪʘ ʠ ʨʝʪʢʠʭ ʙʠˀʘʢʘ, ʢʘʦ ʰʪʦ ʩʫ ʝʥʜʝʤʠʯʥʝ 

ʦʙʣʠʛʘʪʥʝ ʭʘʟʤʦʬʠʪʝ (Lenoir ʠ Svenning 2014; Alexander ʠ ʩʘʨ. 2015; Steinbauer ʠ ʩʘʨ. 

2018). 
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1.4. ʉʀʅʊɸʂʉʆʅʆʄʉʂʀ ʇʈɽɻʃɽɼ ʍɸɿʄʆʌʀʊʉʂɽ ɺɽɻɽʊɸʎʀɱɽ ʅɸ 

ʇʆɼʈʋʏɱʋ ɱʋɻʆʀʉʊʆʏʅɽ ɽɺʈʆʇɽ 

ʍʘʟʤʦʬʠʪʩʢʘ ʚʝʛʝʪʘʮʠʿʘ ʨʘʟʚʠʿʝʥʘ ʫ ʧʫʢʦʪʠʥʘʤʘ ʠ ʥʘ ʠʟʙʦʯʠʥʘʤʘ ʩʪʝʥʘ, ʥʘ 

ʚʝʨʪʠʢʘʣʥʠʤ ʧʦʚʨʰʠʥʘʤʘ ʩʪʝʥʦʚʠʪʠʭ ʣʠʪʠʮʘ ʠ ʟʠʜʦʚʘ ɽʚʨʦʧʝ, ʉʝʚʝʨʥʝ ɸʬʨʠʢʝ, ɹʣʠʩʢʦʛ 

ʀʩʪʦʢʘ, ɸʨʢʪʠʯʢʠʭ ʘʨʭʠʧʝʣʘʛʘ ʠ ɻʨʝʥʣʘʥʜʘ, ʫ ʩʠʥʪʘʢʩʦʥʦʤʩʢʦʤ ʧʦʛʣʝʜʫ, ʧʨʠʧʘʜʘ 

ʚʝʛʝʪʘʮʠʿʩʢʦʿ ʢʣʘʩʠ Asplenietea trichomanis (Br.-Bl. in Meier et Br.-Bl. 1934) Oberd. 1977 

(Mucina ʠ ʩʘʨ. 2016). ʆʚʘ ʚʝʛʝʪʘʮʠʿʩʢʘ ʢʣʘʩʘ ʩʝ ʫʙʨʘʿʘ ʤʝʹʫ ʢʦʤʧʣʝʢʩʥʠʿʝ ʚʝʛʝʪʘʮʠʿʩʢʝ 

ʪʠʧʦʚʝ ʿʝʨ ʫʢˀʫʯʫʿʝ ʬʣʦʨʠʩʪʠʯʢʠ ʠ ʝʢʦʣʦʰʢʠ ʨʘʟʥʦʚʨʩʥʝ ʟʘʿʝʜʥʠʮʝ ʨʘʟʚʠʿʝʥʝ ʥʘ 

ʢʨʝʯˁʘʯʢʠʤ, ʩʝʨʧʝʥʪʠʥʩʢʠʤ ʠ ʩʠʣʠʢʘʪʥʠʤ ʩʪʝʥʘʤʘ, ʢʦʿʝ ʤʦʛʫ ʙʠʪʠ ʧʦʟʠʮʠʦʥʠʨʘʥʝ ʥʘ 

ʨʘʟʣʠʯʠʪʠʤ ʥʘʜʤʦʨʩʢʠʤ ʚʠʩʠʥʘʤʘ, ʦʜ ʥʠʟʠʿʩʢʠʭ ʜʦ ʥʠʚʘʣʥʠʭ ʧʨʝʜʝʣʘ (Lakuġiĺ ʠ 

Karadģiĺ 2010). 

ʂʣʘʩʘ Asplenietea trichomanis ʿʝ ʧʨʚʠ ʧʫʪ ʦʧʠʩʘʥʘ ʦʜ ʩʪʨʘʥʝ Braun-Blanquet-ʘ, ʧʦʜ 

ʥʘʟʠʚʦʤ Asplenietales rupestres Br.-Bl. in Meier et Br.-Bl. 1934, a ʟʘʪʠʤ ʿʝ ʧʨʝʠʤʝʥʦʚʘʥʘ 

ʦʜ ʩʪʨʘʥʝ Oberdorfer-ʘ 1977 ʫ Asplenietea trichomanis (Br.-Bl. in Meier et Br.-Bl. 1934) 

Oberd. 1977. ʂʘʦ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʚʨʩʪʝ ʢʣʘʩʝ ʠʟʜʚʘʿʘʿʫ ʩʝ Asplenium ceterach, A. ruta-

muraria, A. trichomanes subsp. quadrivalens D.E.Mey., Cystopteris fragilis, Sedum 

dasyphyllum L., Hylotelephium maximum (L.) Holub (=Sedum maximum (L.) Hoffm.), 

Valeriana tripteris L., Polypodium vulgare L., Hypnum cupressiforme Hedw. ʠ Tortella 

tortuosa (Schrad. ex Hedw.) Limpr. (Mucina 1993). 

ʇʨʝʤʘ ʥʘʿʩʚʝʦʙʫʭʚʘʪʥʠʿʝʤ ʧʨʝʛʣʝʜʫ ʩʠʥʪʘʢʩʦʥʦʤʩʢʠʭ ʿʝʜʠʥʠʮʘ ʟʘ ʧʦʜʨʫʯʿʝ 

ɽʚʨʦʧʝ (Mucina ʠ ʩʘʨ. 2016), ʢʣʘʩʘ Asplenietea trichomanis ʿʝ ʧʦʜʝˀʝʥʘ ʥʘ 13 ʨʝʜʦʚʘ, 

ʨʘʟʣʠʯʠʪʠʭ ʧʦ ʬʣʦʨʠʩʪʠʯʢʦʤ ʩʘʩʪʘʚʫ, ʢʦʿʠ ʿʝ ʫʩʣʦʚˀʝʥ ʣʠʪʦʣʦʰʢʠʤ, ʪʦʧʦʛʨʘʬʩʢʠʤ ʠ 

ʢʣʠʤʘʪʩʢʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ˁʠʭʦʚʠʭ ʘʨʝʘʣʘ (Tomaselli ʠ ʩʘʨ. 2018). ʆʜ ʪʦʛʘ je ʧʨʝʤʘ 

Preislerov§ ʠ ʩʘʨ. (2022) ʫ ʿʫʛʦʠʩʪʦʯʥʦʿ ɽʚʨʦʧʠ ʧʨʠʩʫʪʥʦ ʫʢʫʧʥʦ 11 ʨʝʜʦʚʘ ʠ 30 ʩʚʝʟʘ, 

ʯʠʿʘ ʩʫ ʩʠʥʪʘʢʩʦʥʦʤʩʢʘ ʧʨʠʧʘʜʥʦʩʪ ʠ ʨʘʩʧʨʦʩʪʨʘˁʝˁʝ ʜʘʪʠ ʫ ʊʘʙʝʣʠ 1. ʉʠʥʪʘʢʦʥʦʤʩʢʘ 

ʰʝʤʘ ʧʨʠʢʘʟʘʥʘ ʫ ʊʘʙʝʣʠ 1 ʫʩʢʣʘʹʝʥʘ ʿʝ ʩʘ ʰʝʤʦʤ ʢʦʨʠʰ˂ʝʥʦʤ ʫ ʦʚʦʿ ʪʝʟʠ. 
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ʊʘʙʝʣʘ 1. ʉʠʥʪʘʢʩʦʥʦʤʩʢʘ ʧʨʠʧʘʜʥʦʩʪ ʠ ʘʨʝʘʣ ʩʚʝʟʘ ʢʣʘʩʝ Asplenietea trichomanis ʥʘ ʧʨʦʩʪʦʨʫ ʿʫʛʦʠʩʪʦʯʥʝ ɽʚʨʦʧʝ. 

 

ʈʝʜ ʉʚʝʟʘ ʈʘʩʧʨʦʩʪʨʘˁʝˁʝ ʈʝʬʝʨʝʥʮʝ 

ʍɸɿʄʆʌʀʊʉʂɸ ɺɽɻɽʊɸʎʀɱɸ ʂʈɽʏɳɸʏʂʀʍ ʉʊɽʅɸ 

ʍʘʟʤʦʬʠʪʩʢʘ ʚʝʛʝʪʘʮʠʿʘ ʭʣʘʜʥʦ-ʫʤʝʨʝʥʠʭ ʦʙʣʘʩʪʠ ɽʚʨʦʧʝ ʠ ʙʦʨʝʘʣʥʦ-ʩʫʙʘʨʢʪʠʯʢʠʭ ʨʝʛʠʦʥʘ ʦʩʪʨʚʘ ɸʨʢʪʠʯʢʦʛ ʦʢʝʘʥʘ ʠ ɻʨʝʥʣʘʥʜʘ 

Violo biflorae-Cystopteridetalia alpinae 

Fern§ndez Casas 1970 

Violo biflorae-Cystopteridion alpinae 

Fern§ndez Casas 1970 

ʥʘ ʚʝʣʠʢʠʤ ʥʘʜʤʦʨʩʢʠʤ ʚʠʩʠʥʘʤʘ 

ʭʣʘʜʥʦ-ʫʤʝʨʝʥʠʭ ʦʙʣʘʩʪʠ ʟʘʧʘʜʥʝ 

ʠ ʮʝʥʪʨʘʣʥʝ ɽʚʨʦʧʝ 

ʉʠʥʪʘʢʩʦʥʦʤʠʿʘ: Rivas-Mart²nez 

ʠ ʩʘʨ. (2001); Tomaselli ʠ ʩʘʨ. 

(2018). 

ʈʘʩʧʨʦʩʪʨʘˁʝˁʝ: Mucina ʠ ʩʘʨ. 

(2016) 

ʍʘʟʤʦʬʠʪʩʢʘ ʚʝʛʝʪʘʮʠʿʘ ʢʨʝʯˁʘʯʢʠʭ ʠ ʜʦʣʦʤʠʪʩʢʠʭ ʩʪʝʥʘ ʧʣʘʥʠʥʩʢʠʭ ʩʠʩʪʝʤʘ ʮʝʥʪʨʘʣʥʝ ʠ ʿʫʞʥʝ ɽʚʨʦʧʝ 

Potentilletalia caulescentis Br.-Bl. in Br.-Bl. 

et Jenny 1926 

Potentillion caulescentis Br.-Bl. in Br.-Bl. 

et Jenny 1926 

ʩʫʙʘʣʧʠʿʩʢʠ ʠ ʘʣʧʠʿʩʢʠ ʧʦʿʘʩʝʚʠ 

ʮʝʥʪʨʘʣʥʠʭ ʠ ʠʩʪʦʯʥʠʭ ɸʣʧʘ ʠ 

ʟʘʧʘʜʥʠʭ ʂʘʨʧʘʪʘ 

ʉʠʥʪʘʢʩʦʥʦʤʠʿʘ ʠ 

ʨʘʩʧʨʦʩʪʨʘˁʝˁʝ: Mucina ʠ ʩʘʨ. 

(2016). 

 

Micromerion pulegii Boĸcaiu (1971) 1979 

ʤʦʥʪʘʥʠ ʠ ʩʫʧʨʘʤʦʥʪʘʥʠ ʧʦʿʘʩʝʚʠ 

ʥʘʿʟʘʧʘʜʥʠʿʠʭ ʜʝʣʦʚʘ ʿʫʞʥʠʭ 

ʂʘʨʧʘʪʘ 

Gypsophilion petraeae Borhidi et P·cs in 

Borhidi 1958 

ʩʫʙʘʣʧʠʿʩʢʠ ʧʦʿʘʩ ʥʘʿʠʩʪʦʯʥʠʿʠʭ 

ʜʝʣʦʚʘ ʿʫʞʥʠʭ ʠ ʠʩʪʦʯʥʠʭ ʂʘʨʧʘʪʘ 

Micromerion croaticae Horvat in Bleļiĺ 

1959 

ʩʫʙʘʣʧʠʿʩʢʠ ʧʦʿʘʩ ʩʝʚʝʨʦʟʘʧʘʜʥʠʭ 

ɼʠʥʘʨʠʜʘ 

Edraiantho graminifolii-Erysimion comati 

Mucina et al. 1990 

ʩʫʙʤʦʥʪʘʥʘ, ʤʦʥʪʘʥʘ ʠ 

ʩʫʙʘʣʧʠʿʩʢʘ ʟʦʥʘ ʧʣʘʥʠʥʘ 

ʠʩʪʦʯʥʦʛ ɹʘʣʢʘʥʘ ï ɹʫʛʘʨʩʢʘ, 

ʠʩʪʦʯʥʘ ʉʨʙʠʿʘ 

ʉʠʥʪʘʢʩʦʥʦʤʠʿʘ: Mucina ʠ ʩʘʨ. 

1990; Lakuġiĺ ʠ ʩʘʨ. 2010. 

ʈʘʩʧʨʦʩʪʨʘˁʝˁʝ: Lakuġiĺ ʠ ʩʘʨ. 

2010. 

Moehringion muscosae Horvat et Horvatiĺ 

ex Boĸcaiu, Gergely et Codoreanu in RaŞiu 

et al. 1966 

ʿʫʛʦʠʩʪʦʯʥʘ ɽʚʨʦʧʘ 

ʉʠʥʪʘʢʩʦʥʦʤʠʿʘ: Lakuġiĺ ʠ ʩʘʨ. 

(2005a). 

ʈʘʩʧʨʦʩʪʨʘˁʝˁʝ: Mucina ʠ ʩʘʨ. 

(2016). 

ʍʘʟʤʦʬʠʪʩʢʘ ʚʝʛʝʪʘʮʠʿʘ ʮʝʥʪʨʘʣʥʠʭ ʠ ʿʫʞʥʠʭ ɼʠʥʘʨʠʜʘ 

Moltkeetalia petraeae Lakuġiĺ 1968 

Edraianthion Lakuġiĺ 1968 ʤʦʥʪʘʥʠ ʠ ʩʫʧʨʘʤʦʥʪʘʥʠ ʧʦʿʘʩʝʚʠ ʉʠʥʪʘʢʩʦʥʦʤʠʿʘ ʠ 

ʨʘʩʧʨʦʩʪʨʘˁʝˁʝ: Mucina ʠ ʩʘʨ. 

(2016). 
Amphoricarpion neumayeri Lakuġiĺ 1968 ʩʫʙʘʣʧʠʿʩʢʠ ʠ ʘʣʧʠʿʩʢʠ ʧʦʿʘʩʝʚʠ 
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ʈʝʜ ʉʚʝʟʘ ʈʘʩʧʨʦʩʪʨʘˁʝˁʝ ʈʝʬʝʨʝʥʮʝ 

Tʝʨʤʦ-ʤʝʟʦʤʝʜʠʪʝʨʘʥʩʢa ʭʘʟʤʦʬʠʪʩʢa ʚʝʛʝʪʘʮʠʿʘ ʢʨʝʯˁʘʯʢʠʭ ʢʣʠʬʦʚʘ 

Centaureo dalmaticae-Campanuletalia 

pyramidalis Trinajstiĺ ex Terzi et Di Pietro 

2016 

Centaureo dalmaticae-Campanulion 

Horvatiĺ 1934 

ʩʝʚʝʨʥʝ ʧʨʠʦʙʘʣʥʝ ʦʙʣʘʩʪʠ 

ɱʘʜʨʘʥʘ 

ʉʠʥʪʘʢʩʦʥʦʤʠʿʘ ʠ 

ʨʘʩʧʨʦʩʪʨʘˁʝˁʝ: Mucina ʠ ʩʘʨ. 

(2016). 

Centaureo cuspidatae-Portenschlagiellion 

ramosissimae Trinajstiĺ ex Terzi et Di 

Pietro 2016 

ʮʝʥʪʨʘʣʥʝ ʠ ʿʫʞʥʝ ʧʨʠʦʙʘʣʥʝ 

ʦʙʣʘʩʪʠ ɱʘʜʨʘʥʘ 

Onosmetalia frutescentis Qu®zel 1968 

Campanulion versicoloris Qu®zel 1964 jʦʥʩʢʝ ʦʙʘʣʝ ɻʨʯʢʝ 

Caro multiflori-Aurinion megalocarpae 

Terzi et DôAmico 2008 

ʜʫʞ ʿʫʛʦʠʩʪʦʯʥʝ ʠʪʘʣʠʿʘʥʩʢʝ 

ʿʘʜʨʘʥʩʢʝ ʦʙʘʣʝ ʠ ʿʦʥʩʢʠʭ ʦʙʘʣʘ 

ʍʘʟʤʦʬʠʪʩʢʘ ʚʝʛʝʪʘʮʠʿʘ ʢʨʝʯˁʘʯʢʠʭ ʣʠʪʠʮʘ ʝʛʝʿʩʢʦʛ ʨʝʛʠʦʥʘ 

Cirsietalia chamaepeuces Horvat in Horvat, 

Glavaļ et Ellenberg ex Bergmeier et al. 2011 

Petromarulo-Centaurion argenteae Horvat 

in Horvat, Glavaļ et Ellenberg ex 

Bergmeier et al. 2011 

ʤʘʣʝ ʠ ʩʨʝʜˁʝ ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ, 

ʟʘʧʘʜʥʠ ʂʨʠʪ 

ʉʠʥʪʘʢʩʦʥʦʤʠʿʘ ʠ 

ʨʘʩʧʨʦʩʪʨʘˁʝˁʝ: Mucina ʠ ʩʘʨ. 

(2016). 

Asterion cretici Zaffran ex Bergmeier et al. 

2011 

ʤʘʣʝ ʠ ʩʨʝʜˁʝ ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ, 

ʠʩʪʦʯʥʠ ʂʨʠʪ 

Capparo-Amaracion tournefortii Horvat in 

Horvat, Glavaļ et Ellenberg ex Bergmeier 

et al. 2011 

ʩʝʚʝʨʥʠ ʠ ʮʝʥʪʨʘʣʥʠ ʝʛʝʿʩʢʠ 

ʨʝʛʠʦʥʠ 

Inulion heterolepidis Horvat ex Bergmeier 

et al. 2011 

ʦʩʪʨʚʘ ɼʦʜʝʢʘʥʝʟ ʠ ʂʘʨʧʘʪʦʩ ʫ 

ʿʫʛʦʠʩʪʦʯʥʦʤ ʝʛʝʿʩʢʦʤ ʨʝʛʠʦʥʫ 

ʍʘʟʤʦʬʠʪʩʢʘ ʚʝʛʝʪʘʮʠʿʘ ʚʠʩʦʢʠʭ ʧʣʘʥʠʥʩʢʠʭ ʣʘʥʘʮʘ ʿʫʞʥʦʛ ɹʘʣʢʘʥʘ ʠ ʝʛʝʿʩʢʦʛ ʨʝʛʠʦʥʘ 

Potentilletalia speciosae Qu®zel 1964 

Galion degenii Qu®zel 1967 ʧʣʘʥʠʥʘ ʇʠʥʜ ʫ ɻʨʯʢʦʿ 

ʉʠʥʪʘʢʩʦʥʦʤʠʿʘ ʠ 

ʨʘʩʧʨʦʩʪʨʘˁʝˁʝ: Mucina ʠ ʩʘʨ. 

(2016). 

Ramondion nathaliae Horvat ex Simon 

1958 

ʘʣʧʠʿʩʢʠ ʧʦʿʘʩ ʿʫʞʥʠʭ ʠ 

ʮʝʥʪʨʘʣʥʠʭ ʨʝʛʠʦʥʘ ɹʘʣʢʘʥʘ 

Saxifragion scardicae Dimopoulos et al. 

1997 
ʧʣʘʥʠʥʘ ʆʣʠʤʧ ʫ ɻʨʯʢʦʿ 

Silenion auriculatae Qu®zel 1964 
ʿʫʞʥʘ ʢʦʥʪʠʥʝʪʘʣʥʘ ɻʨʯʢʘ ʠ 

ʇʝʣʦʧʦʥʝʟ 

Arenarion creticae Dimopoulos et al. ex 

Bergmeier 2002 
ʦʨʦʤʝʜʠʪʝʨʘʥʩʢʠ ʧʦʿʘʩ ʂʨʠʪʘ 
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ʈʝʜ ʉʚʝʟʘ ʈʘʩʧʨʦʩʪʨʘˁʝˁʝ ʈʝʬʝʨʝʥʮʝ 

ʍɸɿʄʆʌʀʊʉʂɸ ɺɽɻɽʊɸʎʀɱɸ ʉʀʃʀʂɸʊʅʀʍ ʉʊɽʅɸ 

ʍʘʟʤʦʬʠʪʩʢʘ ʚʝʛʝʪʘʮʠʿʘ ʩʠʣʠʢʘʪʥʠʭ ʠ ʫʣʪʨʘʤʘʬʠʪʩʢʠʭ ʩʪʝʥʘ ʫʤʝʨʝʥʠʭ ʦʙʣʘʩʪʠ 

Asplenietalia septentrionalo-cuneifolii Mucina 

et Theurillat 2015 

Asplenion septentrionalis Gams ex Oberd. 

1938 

ʩʠʣʠʢʘʪʥʝ ʩʪʝʥʝ ʫʤʝʨʝʥʠʭ ʠ 

ʙʦʨʝʘʣʥʠʭ ʦʙʣʘʩʪʠ ɽʚʨʦʧʝ 

ʉʠʥʪʘʢʩʦʥʦʤʠʿʘ ʠ 

ʨʘʩʧʨʦʩʪʨʘˁʝˁʝ: Mucina ʠ ʩʘʨ. 

(2016). 

Asplenion serpentini Br.-Bl. et Tx. ex 

Eggler 1955 

ʫʣʪʨʘʤʘʬʠʪʩʢʝ ʩʪʝʥʝ ʮʝʥʪʨʘʣʥʝ 

ɽʚʨʦʧʝ 

Androsacetalia vandellii Br.-Bl. in Meier et 

Br.-Bl. 1934 nom. corr. 

Saxifragion cymosae Lakuġiĺ 1970 
ʚʝʣʠʢʝ ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ ʟʘʧʘʜʥʦʛ 

ɹʘʣʢʘʥʘ 

Silenion lerchenfeldianae Simon 1958 

ʚʝʣʠʢʝ ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ 

ʠʩʪʦʯʥʠʭ ʂʘʨʧʘʪʘ ʠ ʿʫʞʥʦʛ 

ɹʘʣʢʘʥʘ 

ʄʝʜʠʪʝʨʘʥʩʢʘ ʪʝʨʤʦʬʠʣʥʘ ʭʘʟʤʦʬʠʪʩʢʘ ʚʝʛʝʪʘʮʠʿʘ ʩʠʣʠʢʘʪʥʠʭ ʠ ʫʣʪʨʘʤʘʬʠʪʩʢʠʭ ʩʪʝʥʘ 

Cheilanthetalia maranto-maderensis S§enz de 

Rivas et Rivas-Mart. 1979 

Polygonion icarici Horvat in Horvat, 

Glavaļ et Ellenberg ex Bergmeier et al. 

2011 

ʫʿʞʥʘ ʝʛʝʿʩʢʘ ʦʩʪʨʚʘ 

ʉʠʥʪʘʢʩʦʥʦʤʠʿʘ ʠ 

ʨʘʩʧʨʦʩʪʨʘˁʝˁʝ: Mucina ʠ ʩʘʨ. 

(2016). 

ʊɽʈʄʆʌʀʃʅɸ ʍɸɿʄʆʌʀʊʉʂɸ ɺɽɻɽʊɸʎʀɱɸ ʈɸɿɺʀɱɽʅɸ ʅɸ ɿʀɼʆɺʀʄɸ 

Tortulo-Cymbalarietalia Segal 1969 

Cymbalario-Asplenion Segal 1969 

ʘʪʣʘʥʪʩʢʠ ʜʦ ʩʫʙʢʦʥʪʠʥʝʥʪʘʣʥʠ 

ʨʝʛʠʦʥʠ ʭʣʘʜʥʦ-ʫʤʝʨʝʥʠʭ ʜʝʣʦʚʘ 

ɽʚʨʦʧʝ 
ʉʠʥʪʘʢʩʦʥʦʤʠʿʘ: Tomaselli ʠ 

ʩʘʨ. (2018) and PŁἨcuἪ ʠ ʩʘʨ. 

(2023). 

ʈʘʩʧʨʦʩʪʨʘˁʝˁʝ: Mucina ʠ ʩʘʨ. 

(2016). 

Galio valantiae-Parietarion judaicae 

Rivas-Mart. ex O. de Bol¸s 1967 

ʇʠʨʠʥʝʿʩʢʦ ʧʦʣʫʦʩʪʨʚʦ ʠ 

ʘʨʭʠʧʝʣʘʛ ʫ ʟʘʧʘʜʥʦʤ ʜʝʣʫ 

ʊʠʨʝʥʩʢʦʛ ʤʦʨʘ 

Parietario judaicae-Hyoscyamion aurei S. 

Brullo et Guarino 1999 
ʠʩʪʦʯʥʠ ʄʝʜʠʪʝʨʘʥ 
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1.5. ʇʈɽɻʃɽɼ ɼʆʉɸɼɸʐɳʀʍ ʀʉʊʈɸɾʀɺɸɳɸ ʍɸɿʄʆʌʀʊʉʂɽ 

ɺɽɻɽʊɸʎʀɱɽ ʅɸ ʇʆɼʈʋʏɱʋ ɱʋɻʆʀʉʊʆʏʅɽ ɽɺʈʆʇɽ 

ɹʠˀʥʝ ʟʘʿʝʜʥʠʮʝ ʨʘʟʚʠʿʝʥʝ ʫ ʧʫʢʦʪʠʥʘʤʘ ʩʪʝʥʘ ʿʫʛʦʠʩʪʦʯʥʝ ɽʚʨʦʧʝ, ʧʨʝ ʩʚʝʛʘ ʥʘ 

ʧʣʘʥʠʥʩʢʠʤ ʤʘʩʠʚʠʤʘ ɹʘʣʢʘʥʩʢʦʛ ʧʦʣʫʦʩʪʨʚʘ, ʦʜʫʚʝʢ ʩʫ ʧʨʠʚʣʘʯʠʣʝ ʧʘʞˁʫ 

ʬʠʪʦʮʝʥʦʣʦʛʘ ʟʙʦʛ ʚʝʣʠʢʦʛ ʜʠʚʝʨʟʠʪʝʪʘ ʟʘʿʝʜʥʠʮʘ ʠ ʙʨʦʿʥʠʭ ʝʥʜʝʤʠʯʥʠʭ ʠ ʨʝʣʠʢʪʥʠʭ 

ʚʨʩʪʘ ʫ ˁʠʤʘ (Mucina ʠ ʩʘʨ. 1990). 

ʇʨʚʘ ʠʩʪʨʘʞʠʚʘˁʘ ʭʘʟʤʦʬʠʪʩʢʝ ʚʝʛʝʪʘʮʠʿʝ ɹʘʣʢʘʥʩʢʦʛ ʧʦʣʫʦʩʪʨʚʘ ʩʧʨʦʚʝʦ ʿʝ 

Horvat (1931, 1934, 1936, 1937a, 1937b, 1960, 1962), ʦʧʠʩʫʿʫ˂ʠ ʚʝʣʠʢʠ ʙʨʦʿ ʟʘʿʝʜʥʠʮʘ ʠ 

ʥʝʢʦʣʠʢʦ ʚʠʰʠʭ ʩʠʥʪʘʢʩʦʥʦʤʩʢʠʭ ʿʝʜʠʥʠʮʘ ʥʘ ʧʨʦʩʪʦʨʫ ʪʘʜʘʰˁʝ ɱʫʛʦʩʣʘʚʠʿʝ, ʦʜʥʦʩʥʦ 

ʜʘʥʘʰˁʝ ʉʝʚʝʨʥʝ ʄʘʢʝʜʦʥʠʿʝ, ʉʨʙʠʿʝ ʠ ʍʨʚʘʪʩʢʝ. ʇʦʩʣʝʜʠʯʥʦ, ʩʠʥʪʘʢʩʦʥʦʤʠʿʘ ʫ 

ʦʢʚʠʨʫ ʢʣʘʩʝ Asplenietea trichomanis ʥʘ ɹʘʣʢʘʥʫ ʜʫʛʦ ʩʝ ʪʝʤʝˀʠʣʘ ʥʘ ˁʝʛʦʚʠʤ ʨʘʜʦʚʠʤʘ. 

Qu®zel (1964, 1967) ʿʝ ʜʦʧʨʠʥʝʦ ʦʧʠʩʠʤʘ ʟʘʿʝʜʥʠʮʘ ʩʘ ʪʝʨʠʪʦʨʠʿʝ ɻʨʯʢʝ, ʜʦʢ ʩʫ 

Dimopoulos ʠ ʩʘʨ. (1997, 2012) ʨʝʚʠʜʠʨʘʣʠ ʠ ʚʝʨʠʬʠʢʦʚʘʣʠ ʚʠʰʝ ʩʠʥʪʘʢʩʦʥʦʤʩʢʝ 

ʿʝʜʠʥʠʮʝ ʭʘʟʤʦʬʠʪʩʢʝ ʚʝʛʝʪʘʮʠʿʝ ɻʨʯʢʝ. ʋ ʈʫʤʫʥʠʿʠ ʿʝ ʦʚʘ ʢʣʘʩʘ ʜʦʙʨʦ ʧʨʦʫʯʝʥʘ, ʦ ʯʝʤʫ 

ʩʚʝʜʦʯʠ ʚʝʣʠʢʠ ʙʨʦʿ ʧʫʙʣʠʢʘʮʠʿʘ. ʅʘʿʟʥʘʯʘʿʥʠʿʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʧʨʦʚʝʣʘ ʿʝ Schneider-

Binder (1968, 1969, 1972, 1975, 1980), ʘ ʧʦʨʝʜ ˁʝ ʿʦʰ ʠ Borhidi (1958); Boĸcaiu ʠ ʩʘʨ. 

(1977); Fink (1977); Schneider-Binder ʠ Voik (1977); Tªuber (1985); Coldea (1991); 

DrŁgulescu (1995); Stancu (2002, 2005); ķtefan ʠ ʩʘʨ. (2007); Sanda ʠ ʩʘʨ. (2008); Burescu 

ʠ PŁἨcuἪ (2010); Simon ʠ P·cs (2012); DrŁgulescu ʠ Schneider-Binder (2014) ʠ PŁἨcuἪ ʠ ʩʘʨ. 

(2023).Шʋ ɹʫʛʘʨʩʢʦʿ ʩʫ ʩʝ ʦʚʦʤ ʧʨʦʙʣʝʤʘʪʠʢʦʤ ʙʘʚʠʣʠ Horvat ʠ ʩʘʨ. (1937), Simon (1958), 

Mucina ʠ ʩʘʨ. (1990) ʠ Roussakova (2000), ʜʦʢ Tzonev ʠ ʩʘʨ. (2009) ʜʘʫʿ ʜʝʪʘˀʘʥ 

ʩʠʥʪʘʢʩʦʥʦʤʩʢʠ ʧʨʝʛʣʝʜ ʢʣʘʩʝ Asplenietea trichomanis. ɺʝʛʝʪʘʮʠʿʘ ʧʫʢʦʪʠʥʘ ʩʪʝʥʘ ʫ 

ʉʣʦʚʝʥʠʿʠ ʧʨʦʫʯʘʚʘʥʘ ʿʝ ʦʜ ʩʪʨʘʥʝ Juvan (2008), Juvan ʠ ʩʘʨ. (2011) ʠ Surina ʠ Martinļiļ 

(2012), ʘ ʩʠʥʪʘʢʩʦʥʦʤʩʢʠ ʧʨʝʛʣʝʜ ʜʘʣʠ ʩʫ Ġilc ʠ Ļarni (2012). Ġkvorc ʠ ʩʘʨ. (2017) ʠ 

Redģiĺ ʠ ʩʘʨ. (2011) ʧʫʙʣʠʢʦʚʘʣʠ ʩʫ ʩʠʥʪʘʢʩʦʥʦʤʩʢʠ ʧʨʝʛʣʝʜ ʚʝʛʝʪʘʮʠʿʝ ʩʪʝʥʘ ʍʨʚʘʪʩʢʝ 

ʠ ɹʦʩʥʝ ʠ ʍʝʨʮʝʛʦʚʠʥʝ, ʨʝʜʦʤ. ʅʘ ʧʨʦʩʪʦʨʫ ʎʨʥʝ ɻʦʨʝ ʦʚʦʤ ʧʨʦʙʣʝʤʘʪʠʢʦʤ ʩʝ ʙʘʚʠʦ 

Bleļiĺ (1958). 

ʄʝʹʫ ʥʦʚʠʿʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʠʟʜʚʘʿʘ ʩʝ ʨʘʜ Terzi ʠ ʩʘʨ. (2018), ʢʦʿʠ ʩʫ 

ʧʨʦʫʯʘʚʘʣʠ ʢʩʝʨʦʪʝʨʤʥʫ ʚʝʛʝʪʘʮʠʿʫ ʣʠʪʠʮʘ ʮʝʥʪʨʘʣʥʦʛ ʄʝʜʠʪʝʨʘʥʘ, ʦʙʫʭʚʘʪʘʿʫ˂ʠ 

ʧʨʠʦʙʘʣʥʝ ʜʝʣʦʚʝ ʉʣʦʚʝʥʠʿʝ, ʍʨʚʘʪʩʢʝ, ɹʦʩʥʝ ʠ ʍʝʨʮʝʛʦʚʠʥʝ, ʎʨʥʝ ɻʦʨʝ, ɸʣʙʘʥʠʿʝ ʠ 

ʢʦʥʪʠʥʝʥʪʘʣʥʝ ɻʨʯʢʝ. ɱʦʰ ʥʝʢʠ ʨʘʜʦʚʠ ʥʦʚʠʿʝʛ ʜʘʪʫʤʘ, ʢʦʿʠ ʩʝ ʪʠʯʫ ʚʝʛʝʪʘʮʠʿʝ ʩʪʝʥʘ, 

ʫʢˀʫʯʫʿʫ ʠʩʪʨʘʞʠʚʘˁʘ Stevanoviĺ ʠ ʩʘʨ. (2014) ʟʘ ʧʦʜʨʫʯʿʝ ʉʝʚʝʨʥʝ ʄʘʢʝʜʦʥʠʿʝ, DuchoŔ 
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(2018) ʟʘ ɸʣʙʘʥʠʿʫ ʠ ɻʨʯʢʫ, Steġeviĺ ʠ ʩʘʨ. (2023) ʟʘ ʎʨʥʫ ɻʦʨʫ ʠ ʉʝʚʝʨʥʫ ʄʘʢʝʜʦʥʠʿʫ, 

ʢʘʦ ʠ Szokala (2023) ʟʘ ɹʫʛʘʨʩʢʫ. 

 

1.6. ʇʈɽɻʃɽɼ ɼʆʉɸɼɸʐɳʀʍ ʀʉʊʈɸɾʀɺɸɳɸ ɺɽɻɽʊɸʎʀɱɽ ʉʊɽʅɸ ʋ 

ʉʈɹʀɱʀ 

ʇʨʦʫʯʘʚʘˁʝʤ ʭʘʟʤʦʬʠʪʩʢʝ ʚʝʛʝʪʘʮʠʿʝ ʉʨʙʠʿʝ ʙʘʚʠʣʠ ʩʫ ʩʝ Jovanoviĺ-Dunjiĺ 

(1952, 1955, 1956), Bleļiĺ ʠ Tatiĺ (1960), Lakuġiĺ (1968, 1987), RanĽeloviĺ (1980), Jankoviĺ 

ʠ Stevanoviĺ (1981), Tatiĺ ʠ Veljoviĺ (1982), Jovanoviĺ ʠ Jovanoviĺ-Dunjiĺ (1986), Lakuġiĺ 

ʠ Niketiĺ (1986), Stevanoviĺ ʠ ʩʘʨ. (1987, 1989), Petkoviĺ ʠ ʩʘʨ. (1988, 1990, 1991), 

Stevanoviĺ ʠ Jovanoviĺ (1988), Lakuġiĺ ʠ Redģiĺ (1989), Staniĺ ʠ Lakuġiĺ (1990-1991), 

Jovanoviĺ (1994), Rexhepi (1994), Amidģiĺ ʠ Stevanoviĺ (1996), Lakuġiĺ ʠ RanĽeloviĺ 

(1996), RanĽeloviĺ ʠ ʩʘʨ. (1996, 2000) ʠ Amidģiĺ (2003).  

ɼʦ 2010. ʛʦʜʠʥʝ, ʫ ʦʢʚʠʨʫ ʢʣʘʩʝ Asplenietea trichomanis ʟʘʙʝʣʝʞʝʥʦ ʿʝ 53 

ʘʩʦʮʠʿʘʮʠʿʘ, ʩʚʨʩʪʘʥʠʭ ʫ 13 ʩʚʝʟʘ ʠ 9 ʨʝʜʦʚʘ (Karadģiĺ ʠ ʩʘʨ. 2010). ʀʧʘʢ, ʩʤʘʪʨʘ ʩʝ ʜʘ ʿʝ 

ʜʠʚʝʨʟʠʪʝʪ ʭʘʟʤʦʬʠʪʩʢʝ ʚʝʛʝʪʘʮʠʿʝ ʉʨʙʠʿʝ ʟʥʘʪʥʦ ʚʝ˂ʠ, ʿʝʨ ʤʥʦʛʘ ʩʪʝʥʦʚʠʪʘ ʩʪʘʥʠʰʪʘ 

ʥʠʩʫ ʜʦʚʦˀʥʦ ʠʩʪʨʘʞʝʥʘ ʠʣʠ ʫʦʧʰʪʝ ʥʠʩʫ ʙʠʣʘ ʧʨʝʜʤʝʪ ʥʘʫʯʥʠʭ ʩʪʫʜʠʿʘ (Karadģiĺ ʠ ʩʘʨ. 

2010). ɼʦʜʘʪʥʠ ʧʨʦʙʣʝʤ ʧʨʝʜʩʪʘʚˀʘ ʯʠˁʝʥʠʮʘ ʜʘ ʿʝ ʩʠʩʪʝʤ ʢʣʘʩʠʬʠʢʘʮʠʿʝ ʫ ʦʢʚʠʨʫ 

ʢʣʘʩʝ Asplenietea trichomanis ʫʛʣʘʚʥʦʤ ʟʘʩʥʦʚʘʥ ʥʘ ʩʫʙʿʝʢʪʠʚʥʠʤ ʢʨʠʪʝʨʠʿʫʤʠʤʘ, ʘ ʥʝ ʥʘ 

ʧʨʠʤʝʥʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʩʪʘʪʠʩʪʠʯʢʠʭ ʤʝʪʦʜʘ (Karadģiĺ ʠ ʩʘʨ. 2010).  

ʋ ʧʝʨʠʦʜʫ ʦʜ 2010. ʜʦ ʜʘʥʘʩ ʦʙʿʘʚˀʝʥ ʿʝ ʤʘʣʠ ʙʨʦʿ ʩʪʫʜʠʿʘ ʦ ʭʘʟʤʦʬʠʪʩʢʦʿ 

ʚʝʛʝʪʘʮʠʿʠ ʉʨʙʠʿʝ, ʤʝʹʫ ʢʦʿʠʤʘ ʩʫ ʠʩʪʨʘʞʠʚʘˁʘ Lakuġiĺ ʠ Karadģiĺ (2010), ʢʘʦ ʠ ʩʪʫʜʠʿʝ 

ʫ ʦʢʚʠʨʫ ʦʚʝ ʪʝʟʝ (RanĽeloviĺ ʠ ʩʘʨ. 2021; Stojanoviĺ ʠ ʩʘʨ. 2025a). 

ʍʘʟʤʦʬʠʪʩʢʘ ʚʝʛʝʪʘʮʠʿʘ ʢʨʝʯˁʘʯʢʠʭ ʩʪʝʥʘ ʿʝ ʟʥʘʪʥʦ ʙʦˀʝ ʠʩʪʨʘʞʝʥʘ ʫ ʦʜʥʦʩʫ ʥʘ 

ʚʝʛʝʪʘʮʠʿʫ ʬʦʨʤʠʨʘʥʫ ʫ ʧʫʢʦʪʠʥʘʤʘ ʩʠʣʠʢʘʪʥʠʭ ʩʪʝʥʘ. ɿʘʿʝʜʥʠʮʝ ʢʦʿʝ ʩʝ ʨʘʟʚʠʿʘʿʫ ʥʘ 

ʩʠʣʠʢʘʪʥʠʤ ʠ ʜʨʫʛʠʤ ʩʪʝʥʘʤʘ ʩʠʨʦʤʘʰʥʠʭ ʢʨʝʯˁʘʢʦʤ ʩʘʜʨʞʝ ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʙʨʦʿ ʚʨʩʪʘ 

ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʟʘʿʝʜʥʠʮʘʤʘ ʥʘ ʢʘʨʙʦʥʘʪʥʠʤ ʩʪʝʥʘʤʘ (Horvat ʠ ʩʘʨ. 1974). ɿʙʦʛ ʪʦʛʘ ʩʫ ʦʚʘ 

ʩʪʘʥʠʰʪʘ ʙʠʣʘ ʤʘˁʝ ʘʪʨʘʢʪʠʚʥʘ ʟʘ ʬʣʦʨʠʩʪʠʯʢʘ ʠ ʬʠʪʦʮʝʥʦʣʦʰʢʘ ʠʩʪʨʘʞʠʚʘˁʘ, 

ʥʘʨʦʯʠʪʦ ʫ ʥʝʢʘʜʘʰˁʦʿ ɱʫʛʦʩʣʘʚʠʿʠ, ʛʜʝ ʩʫ ʩʠʣʠʢʘʪʥʝ ʩʪʝʥʝ ʤʘˁʝ ʟʘʩʪʫʧˀʝʥʝ ʫ ʧʦʨʝʹʝˁʫ 

ʩʘ, ʥʘ ʧʨʠʤʝʨ, ʩʫʩʝʜʥʦʤ ɹʫʛʘʨʩʢʦʤ. 

ʄʝʹʫ ʥʘʿʠʩʪʨʘʞʝʥʠʿʠʤ ʨʝʜʦʚʠʤʘ ʥʘ ʧʦʜʨʫʯʿʫ ʉʨʙʠʿʝ ʠʟʜʚʘʿʘʿʫ ʩʝ Potentilletalia 

caulescentis Br.-Bl. in Br.-Bl. et Jenny 1926 ʠ Moltkeetalia petraeae Lakuġiĺ 1968 (ʩʠʥ. 

Amphoricarpetalia Lakuġiĺ 1968) (Lakuġiĺ ʠ ʩʘʨ. 2005). ʋ ʨʝʜ Potentilletalia caulescentis 

Lakuġiĺ ʠ ʩʘʨ. (2005) ʩʚʨʩʪʘʚʘʿʫ ʯʝʪʠʨʠ ʩʚʝʟʝ: Ramondion nathaliae Horvat ex Simon 1958, 
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Edraiantho graminifolii-Erysimion comati Mucina et al. 1990, Moechringion muscosae Horvat 

1930 ʠ Asplenion lepidi Lakuġiĺ 1968. ʇʨʝʤʘ ʥʝʢʠʤ ʥʦʚʠʿʠʤ ʧʫʙʣʠʢʘʮʠʿʘʤʘ, Ramondion 

nathaliae ʩʝ ʩʚʨʩʪʘʚʘ ʫ ʨʝʜ Potentilletalia speciosae Qu®zel 1964 (Mucina ʠ ʩʘʨ. 2016; 

Steġeviĺ ʠ ʩʘʨ. 2023). ʆʚʘ ʩʚʝʟʘ ʿʝ ʨʘʩʧʨʦʩʪʨʘˁʝʥʘ ʥʘ ʂʦʩʦʚʫ ʠ ʄʝʪʦʭʠʿʠ ʠ ʐʘʨ ʧʣʘʥʠʥʠ. 

ʉʚʝʟʘ Edraiantho graminifolii-Erysimion comati ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʫ ʉʠ˂ʝʚʘʯʢʦʿ ʠ ɱʝʣʘʰʥʠʯʢʦʿ 

ʢʣʠʩʫʨʠ, ʥʘ ʉʫʚʦʿ ʧʣʘʥʠʥʠ ʠ ʧʣʘʥʠʥʘʤʘ ʈʪʘˁ ʠ ʉʪʦʣ (Lakuġiĺ ʠ ʩʘʨ. 2005). ʉʚʝʟʘ 

Moechringion muscosae Horvat 1930 ʩʝ ʥʘʿʚʝʨʦʚʘʪʥʠʿʝ ʤʦʞʝ ʠʟʿʝʜʥʘʯʠʪʠ ʩʘ ʩʚʝʟʦʤ 

Moehringion muscosae Horvat et Horvatiĺ ex Boĸcaiu, Gergely et Codoreanu in RaἪiu et al. 

1966, ʢʦʿʦʿ Mucina ʠ ʩʘʨ. (2016) ʧʨʠʜʦʜʘʿʫ ʠ ʩʚʝʟʫ Asplenion lepidi. ʄʝʹʫʪʠʤ, Moehringion 

muscosae ʧʨʝʤʘ Mucina ʠ ʩʘʨ. (2016) ʧʨʠʧʘʜʘ ʨʝʜʫ Ctenidio-Polypodietalia vulgaris Jurko 

et Peciar ex Boĸcaiu, Gergely et Codoreanu in RaŞiu et al. 1966 ʠ ʧʦʩʝʙʥʦʿ ʢʣʘʩʠ Polypodietea 

Jurko et Peciar ex Boĸcaiu, Gergely et Codoreanu in RaŞiu et al. 1966 (ʭʦʤʦʬʠʪʩʢʘ, 

ʭʘʟʤʦʬʠʪʩʢʘ ʠ ʝʧʠʬʠʪʩʢʘ ʚʝʛʝʪʘʮʠʿʘ ʙʦʛʘʪʘ ʤʘʭʦʚʠʥʘʤʘ ʠ ʧʘʧʨʘʪʠʤʘ ʯʠʿʝ ʩʫ ʟʘʿʝʜʥʠʮʝ 

ʨʘʟʚʠʿʝʥʝ ʫ ʧʫʢʦʪʠʥʘʤʘ ʠ ʥʘ ʧʦʚʨʰʠʥʠ ʣʠʪʠʮʘ ʫʤʝʨʝʥʠʭ ʦʙʣʘʩʪʠ ɽʚʨʦʧʝ ʠ ʄʝʜʠʪʝʨʘʥʘ). 

ʉʚʝʟʘ Moehringion muscosae ʿʝ ʫ ʉʨʙʠʿʠ ʩʣʘʙʦ ʠʩʪʨʘʞʝʥʘ ʠ ʟʘʙʝʣʝʞʝʥʘ ʩʘʤʦ ʥʘ 

ʂʦʧʘʦʥʠʢʫ, ʫ ʢʘˁʦʥʫ ʃʘʟʘʨʝʚʝ ʨʝʢʝ ʠ ʥʘ ʛʨʝʙʝʥʫ ʄʘʣʠʥʠʢ (Lakuġiĺ ʠ ʩʘʨ. 2005). 

ʈʝʜ Moltkeetalia petraeae ʿ ʝ, ʧʨʝʤʘ Lakuġiĺ-ʫ ʠ ʩʘʨ. (2005), ʧʨʝʜʩʪʘʚˀʝʥ ʩʚʝʟʘʤʘ 

Amphoricarpion autariati Lakuġiĺ 1968, Amphoricarpion neumayeri Lakuġiĺ 1968, 

Amphoricarpion bertiscei Lakuġiĺ 1968 ʠ Edraianthion jugoslavici Lakuġiĺ 1968. ʇʨʚʝ ʪʨʠ 

ʩʚʝʟʝ, ʢʘʦ ʠ ʧʦʜʩʚʝʟʫ Edraianthion jugoslavici subalpinae serpentinicum D. Lakuġiĺ et V. 

RanĽeloviĺ 1996, Mucina ʠ ʩʘʨ. (2016) ʩʠʥʦʥʠʤʠʟʠʨʘʿʫ ʩʘ ʩʚʝʟʦʤ Amphoricarpion 

neumayeri Lakuġiĺ 1968. ʆʚʘ ʩʚʝʟʘ ʿʝ ʫ ʉʨʙʠʿʠ ʟʘʩʪʫʧˀʝʥʘ ʥʘ ʧʣʘʥʠʥʠ ʄʫʯʘˁ ʠ ʥʘ 

ʇʨʦʢʣʝʪʠʿʘʤʘ. ʇʦʜʩʚʝʟʫ Edraianthion jugoslavici subalpinae calcicolum D. Lakuġiĺ et V. 

RanĽeloviĺ 1996, ʢʦʿʘ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʥʘ ʂʦʧʘʦʥʠʢʫ, Mucina ʠ ʩʘʨ. (2016) ʩʠʥʦʥʠʤʠʟʠʨʘʿʫ 

ʩʘ ʧʦʩʝʙʥʦʤ ʩʚʝʟʦʤ Edraianthion Lakuġiĺ 1968. 

ʅʘ ʩʠʣʠʢʘʪʥʠʤ ʩʪʝʥʘʤʘ, ʫ ʦʢʚʠʨʫ ʢʣʘʩʝ Asplenietea trichomanis, ʟʘʙʝʣʝʞʝʥʘ ʩʫ ʜʚʘ 

ʨʝʜʘ: Asplenietalia septentrionalis Lakuġiĺ 1968 ʠ Androsacetalia vandelii Br.-Bl. 1926 

(Lakuġiĺ ʠ ʩʘʨ. 2005). Mucina ʠ ʩʘʨ. (2016) ʠʟʿʝʜʥʘʯʘʚʘʿʫ ʨʝʜ Asplenietalia septentrionalis 

Lakuġiĺ 1968 ʩʘ ʨʝʜʦʤ Androsacetalia vandellii Br.-Bl. in Meier et Br.-Bl. 1934 nom. corr. ʋ 

ʦʢʚʠʨʫ ʦʚʦʛ ʨʝʜʘ ʠʟʜʚʘʿʘʿʫ ʩʝ, ʧʨʝ ʩʚʝʛʘ, ʩʚʝʟʝ Saxifragion cymosae Lakuġiĺ 1970 ʠ Silenion 

lerchenfeldianae Horvat 1960. ʉʚʝʟʘ Saxifragion cymosae ʨʘʩʧʨʦʩʪʨʘˁʝʥʘ ʿʝ ʥʘ ʧʣʘʥʠʥʘʤʘ 

ʂʦʩʦʚʘ ʠ ʄʝʪʦʭʠʿʝ ʠ ʠʩʪʦʯʥʝ ʉʨʙʠʿʝ (Lakuġiĺ ʠ ʩʘʨ. 2005). ʉʚʝʟʘ Silenion lerchenfeldianae 

Horvat 1960 ʤʦʞʝ ʩʝ ʧʦʠʩʪʦʚʝʪʠʪʠ ʩʘ ʩʚʝʟʦʤ Silenion lerchenfeldianae Simon 1958, ʢʦʿʘ ʿʝ 

ʟʘʙʝʣʝʞʝʥʘ ʥʘ ʇʨʦʢʣʝʪʠʿʘʤʘ, ʐʘʨ ʧʣʘʥʠʥʠ, ʂʦʧʘʦʥʠʢʫ, ʐʫʧˀʦʿ ʧʘʜʠʥʠ, ɹʝʩʥʦʿ ʢʦʙʠʣʠ 
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ʠ ʉʪʘʨʦʿ ʧʣʘʥʠʥʠ (Lakuġiĺ ʠ ʩʘʨ. 2005). Lakuġiĺ ʠ ʩʘʨ. (2005) ʫ ʦʢʚʠʨʫ ʧʨʝʪʭʦʜʥʦ 

ʧʦʤʝʥʫʪʦʛ ʨʝʜʘ ʠʟʜʚʘʿʘʿʫ ʠ ʩʚʝʟʫ Asplenion septentrionalis Lois. 1968, ʢʦʿʘ ʦʙʫʭʚʘʪʘ ʩʘʤʦ 

ʿʝʜʥʫ ʟʘʿʝʜʥʠʮʫ ʟʘʙʝʣʝʞʝʥʫ ʥʘ ʂʦʧʘʦʥʠʢʫ. ʄʝʹʫʪʠʤ, ʟʘʿʝʜʥʠʮʘ ʩʝ ʥʘʚʦʜʠ ʙʝʟ ʜʝʪʘˀʥʠʭ 

ʧʦʜʘʪʘʢʘ, ʘ ʩʘʤʘ ʩʚʝʟʘ Asplenion septentrionalis Lois. 1968 ʥʝ ʧʦʤʠˁʝ ʩʝ ʫ ʩʪʫʜʠʿʠ Mucina 

ʠ ʩʘʨ. (2016). 

Lakuġiĺ ʠ ʩʘʨ. (2005) ʥʘʚʦʜʝ ʿʦʰ ʜʚʘ ʨʝʜʘ ʫ ʦʢʚʠʨʫ ʢʣʘʩʝ: Tortulo-Cymbalarietalia 

Segal 1969 ʠ Adiantetalia capilli-veneris ʙʝʟ ʘʫʪʦʨʘ. ʋ ʦʢʚʠʨʫ ʨʝʜʘ Tortulo-Cymbalarietalia 

ʟʘ ʪʝʨʠʪʦʨʠʿʫ ʉʨʙʠʿʝ, ʪʘʯʥʠʿʝ ʟʘ ɹʝʦʛʨʘʜ (ʂʘʣʝʤʝʛʜʘʥ), ʥʘʚʦʜʠ ʩʝ ʩʚʝʟʘ Parietarion 

judaicae Segal 1969, ʢʦʿʘ ʿʝ ʧʨʝʤʘ Mucina ʠ ʩʘʨ. (2016) ʩʠʥʦʥʠʤ ʟʘ ʩʚʝʟʫ Galio valantiae-

Parietarion judaicae Rivas-Mart. ex O. de Bol·s 1967. ʈʝʜ Adiantetalia capilli-veneris 

ʧʨʝʜʩʪʘʚˀʝʥ ʿʝ ʩʚʝʟʦʤ Adiantion Br.-Bl. 1931 (ʩʠʥ. Adiantion Br.-Bl. ex Horvatiĺ 1934), ʪʝ 

ʩʝ ʤʦʞʝ ʧʦʠʩʪʦʚʝʪʠʪʠ ʩʘ ʨʝʜʦʤ Adiantetalia Br.-Bl. ex Horvatiĺ 1934. ʉʚʝʟʘ Adiantion 

ʦʙʫʭʚʘʪʘ ʨʝʣʠʢʪʥʫ ʭʦʤʦʬʠʪʩʢʫ ʠ ʭʘʟʤʦʬʠʪʩʢʫ ʚʝʛʝʪʘʮʠʿʫ ʨʘʟʚʠʿʝʥʫ ʥʘ ʩʝʥʦʚʠʪʠʤ 

ʩʪʘʥʠʰʪʠʤʘ, ʫ ʧʫʢʦʪʠʥʘʤʘ ʠ ʥʘ ʧʦʣʠʮʘʤʘ ʩʪʝʥʘ ʥʠʟ ʢʦʿʝ ʩʝ ʩʪʘʣʥʦ ʮʝʜʠ ʚʦʜʘ. ʉ ʦʙʟʠʨʦʤ 

ʥʘ ʢʦʥʪʨʦʚʝʨʟʥʠ ʪʨʘʥʟʠʮʠʦʥʠ ʢʘʨʘʢʪʝʨ ʦʚʦʛ ʪʠʧʘ ʚʝʛʝʪʘʮʠʿʝ ʠʟʤʝʹʫ ʢʣʘʩʘ Asplenietea 

trichomanis ʠ Montio-Cardaminetea Br.-Bl. et Tx. ex Klika et Hadaļ 1944 (ʚʝʛʝʪʘʮʠʿʘ ʠʟʚʦʨʘ 

ɽʚʨʦʧʝ, ʝʚʨʦʧʩʢʠʭ ʘʨʢʪʠʯʢʠʭ ʘʨʭʠʧʝʣʘʛʘ ʠ ɻʨʝʥʣʘʥʜʘ), ʢʘʦ ʠ ʫʩʣʝʜ ʧʨʠʩʫʩʪʚʘ 

ʝʥʜʝʤʠʯʥʠʭ ʨʝʣʠʢʪʥʠʭ ʚʨʩʪʘ, Mucina ʠ ʩʘʨ. (2016) ʠʟʜʚʘʿʘʿʫ ʦʚʘʿ ʪʠʧ ʚʝʛʝʪʘʮʠʿʝ ʫ 

ʧʦʩʝʙʥʫ ʢʣʘʩʫ Adiantetea Br.-Bl. et al. 1952.  

ʂʘʢʦ ʫ ʯʠʪʘʚʦʿ ʉʨʙʠʿʠ, ʪʘʢʦ ʠ ʫ ˁʝʥʦʤ ʿʫʛʦʠʩʪʦʯʥʦʤ ʜʝʣʫ, ʥʘʿʙʦˀʝ ʿʝ ʧʨʦʫʯʝʥʘ 

ʭʘʟʤʦʬʠʪʩʢʘ ʚʝʛʝʪʘʮʠʿʘ ʢʨʝʯˁʘʯʢʠʭ ʩʪʝʥʘ, ʢʦʿʘ ʫʛʣʘʚʥʦʤ ʧʨʠʧʘʜʘ ʩʚʝʟʠ Edraiantho 

graminifolii-Erysimion comati (Lakuġiĺ ʠ ʩʘʨ. 2005). ʄʘʣʠ ʙʨʦʿ ʩʪʫʜʠʿʘ ʙʘʚʠʦ ʩʝ 

ʭʘʟʤʦʬʠʪʩʢʦʤ ʚʝʛʝʪʘʮʠʿʦʤ ʩʠʣʠʢʘʪʥʠʭ ʩʪʝʥʘ, ʩʘ ʧʦʩʝʙʥʠʤ ʬʦʢʫʩʦʤ ʥʘ ʩʚʝʟʝ Silenion 

lerchenfeldianae ʠ Saxifragion cymosae (Lakuġiĺ ʠ ʩʘʨ. 2005). 

ɿʘ ʧʨʦʩʪʦʨ ʉʪʘʨʝ ʧʣʘʥʠʥʝ ʫ ʉʨʙʠʿʠ ʥʘʚʦʜʠ ʩʝ ʩʘʤʦ ʧʝʪ ʘʩʦʮʠʿʘʮʠʿʘ ʢʦʿʝ ʧʨʠʧʘʜʘʿʫ 

ʩʚʝʟʠ Silenion lerchenfeldianae, ʦʜ ʯʝʛʘ ʩʫ ʩʘʤʦ ʜʚʝ ʬʦʨʤʘʣʥʦ ʦʧʠʩʘʥʝ: Campanulo 

calycialatae-Silenetum lerchenfeldianae V. RanĽ. et B. Zlat. 1996 ʠ Lasalio-Silenetum 

lerchenfeldianae V. RanĽ. et B. Zlat. 1996 (RanĽeloviĺ ʠ ʩʘʨ. 2000), ʜʦʢ ʩʫ ʧʨʝʦʩʪʘʣʝ ʪʨʠ 

ʧʨʦʚʠʟʦʨʥʦ ʦʜʨʝʹʝʥʝ: Sedo-Sempervivetum erithrei ass. prov. (RanĽeloviĺ ʠ ʩʘʨ. 2000), 

Symphyandro-Saxifragetum moschatae ass. prov. (RanĽeloviĺ ʠ ʩʘʨ. 2000) ʠ Woodsio alpinae-

Asplenietum septentrionale ass. prov. (RanĽeloviĺ ʠ ʩʘʨ. 2021).
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2. ʎʀɲɽɺʀ ʀʉʊʈɸɾʀɺɸɳɸ 

ʉ ʦʙʟʠʨʦʤ ʥʘ ʥʝʜʦʚʦˀʥʫ ʠʩʪʨʘʞʝʥʦʩʪ ʩʪʝʥʦʚʠʪʠʭ ʩʪʘʥʠʰʪʘ ʉʪʘʨʝ ʧʣʘʥʠʥʝ, ʦʙʘʚˀʝʥʦ ʿʝ 

ʬʠʪʦʮʝʥʦʣʦʰʢʦ ʠ ʝʢʦʣʦʰʢʦ ʠʩʪʨʘʞʠʚʘˁʝ ʭʘʟʤʦʬʠʪʩʢʝ ʚʝʛʝʪʘʮʠʿʝ ʦʚʠʭ ʩʪʘʥʠʰʪʘ ʩʘ 

ʩʣʝʜʝ˂ʠʤ ʮʠˀʝʚʠʤʘ:  

(1) ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʠ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʙʠˀʥʠʭ ʟʘʿʝʜʥʠʮʘ ʨʘʟʚʠʿʝʥʠʭ ʥʘ ʩʪʝʥʦʚʠʪʠʤ 

ʩʪʘʥʠʰʪʠʤʘ ʉʪʘʨʝ ʧʣʘʥʠʥʝ;  

(2) ʦʧʠʩ ʠ ʧʨʝʜʣʘʛʘˁʝ ʩʠʥʪʘʢʩʦʥʦʤʩʢʝ ʰʝʤʝ ʟʘ ʠʜʝʥʪʠʬʠʢʦʚʘʥʝ ʟʘʿʝʜʥʠʮʝ;  

(3) ʫʪʚʨʹʠʚʘˁʝ ʝʢʦʣʦʰʢʠʭ ʘʬʠʥʠʪʝʪʘ ʟʘʿʝʜʥʠʮʘ, ʢʦʨʠʩʪʝ˂ʠ Ellenberg-ʦʚʝ ʠʥʜʠʢʘʪʦʨʩʢʝ 

ʚʨʝʜʥʦʩʪʠ ʠ ʟʘʧʘʞʘˁʘ ʩʘ ʪʝʨʝʥʘ; 

(4) ʫʪʚʨʹʠʚʘˁʝ ʜʠʚʝʨʟʠʪʝʪʘ ʬʣʦʨʝ ʩʪʝʥʦʚʠʪʠʭ ʩʪʘʥʠʰʪʘ ʉʪʘʨʝ ʧʣʘʥʠʥʝ; 

(5) ʪʘʢʩʦʥʦʤʩʢʘ ʘʥʘʣʠʟʘ ʬʣʦʨʝ; 

(6) ʝʢʦʣʦʰʢʘ ʘʥʘʣʠʟʘ ʬʣʦʨʝ, ʦʜʥʦʩʥʦ ʘʥʘʣʠʟʘ ʧʨʦʮʝʥʪʫʘʣʥʝ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʞʠʚʦʪʥʠʭ 

ʬʦʨʤʠ ʠ  

(7) ʬʠʪʦʛʝʦʛʨʘʬʩʢʘ ʘʥʘʣʠʟʘ ʬʣʦʨʝ, ʩʘ ʧʨʦʮʝʥʦʤ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʨʘʟʣʠʯʠʪʠʭ ʘʨʝʘʣ-ʪʠʧʦʚʘ 

ʠ ʘʨʝʘʣ-ʛʨʫʧʘ.
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3. ʂɸʈɸʂʊɽʈʀʉʊʀʂɽ ʀʉʊʈɸɾʀɺɸʅʆɻ ʇʆɼʈʋʏɱɸ 

3.1. ɻɽʆɻʈɸʌʉʂʀ ʇʆʃʆɾɸɱ, ɻɽʆʄʆʈʌʆʃʆɻʀɱɸ ʀ ɻɽʆʃʆɻʀɱɸ  

ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʿʝ ʧʣʘʥʠʥʩʢʠ ʚʝʥʘʮ ʩʤʝʰʪʝʥ ʫ ʠʩʪʦʯʥʦʿ ʉʨʙʠʿʠ (Lakuġiĺ ʠ Ĺetkoviĺ 

2007). ʇʨʠʧʘʜʘ ɹʘʣʢʘʥʩʢʦʤ ʧʣʘʥʠʥʩʢʦʤ ʩʠʩʪʝʤʫ ʠ ʜʝʦ ʿʝ ʂʘʨʧʘʪʩʢʦ-ʙʘʣʢʘʥʩʢʦʛ 

ʧʣʘʥʠʥʩʢʦʛ ʣʫʢʘ (Mijoviĺ ʠ ʩʘʨ. 1978; Milovanoviĺ 2010; RanĽeloviĺ ʠ ʩʘʨ. 2019). ʂʘʦ 

ʤʦʨʬʦʣʦʰʢʘ ʮʝʣʠʥʘ ʦʛʨʘʥʠʯʝʥʘ ʿ ʝ ʜʦʣʠʥʘʤʘ ɹʝʣʦʛ ʊʠʤʦʢʘ, ʊʨʛʦʚʠʰʢʦʛ ʊʠʤʦʢʘ ʠ 

ɺʠʩʦʯʠʮʝ (Lakuġiĺ ʠ Ĺetkoviĺ 2007; Milovanoviĺ 2010), ʘ ʥʘ ʠʩʪʦʢʫ ʜʨʞʘʚʥʦʤ ʛʨʘʥʠʮʦʤ 

ʠʟʤʝʹʫ ʉʨʙʠʿʝ ʠ ɹʫʛʘʨʩʢʝ. ʄʘʩʠʚ ʉʪʘʨʝ ʧʣʘʥʠʥʝ ʧʦʯʠˁʝ ʦʜ ʧʘʜʠʥʘ ɺʨʰʢʝ ʏʫʢʝ (692 ʤ 

ʥ.ʚ.) ʫ ʦʢʦʣʠʥʠ ɿʘʿʝʯʘʨʘ, ʘ ʟʘʪʠʤ ʩʝ ʧʣʘʥʠʥʩʢʠ ʚʝʥʘʮ ʧʦʩʪʝʧʝʥʦ ʩʘʚʠʿʘ ʢʘ ʿʫʛʦʠʩʪʦʢʫ, ʛʜʝ 

ʩʝ ˁʝʛʦʚʘ ʚʠʩʠʥʘ ʠ ʰʠʨʠʥʘ ʩʚʝ ʚʠʰʝ ʧʦʚʝ˂ʘʚʘʿʫ (Mijoviĺ ʠ ʩʘʨ. 2007). ʋ ʥʘʚʝʜʝʥʠʤ 

ʛʨʘʥʠʮʘʤʘ, ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʩʘ ɺʠʜʣʠʯʝʤ ʦʙʫʭʚʘʪʘ ʧʦʚʨʰʠʥʫ ʦʜ 1802 ʢʤĮ. ʅʘ ʛʣʘʚʥʦʤ 

ʛʨʝʙʝʥʫ ʜʫʞʠʥʝ ʦʢʦ 50 ʢʤ ʥʘʣʘʟʠ ʩʝ ʥʘʿʚʠʰʠ ʚʨʭ ʄʠ˅ʦʨ (2169 ʤ ʥ.ʚ.). ɿʝʤˀʠʰʪʝ ʩʘ 

ʥʘʿʥʠʞʦʤ ʥʘʜʤʦʨʩʢʦʤ ʚʠʩʠʥʦʤ ʩʤʝʰʪʝʥʦ ʿʝ ʥʘ ʠʟʣʘʟʫ ʠʟ ʜʦʣʠʥʝ ʇʨʣʠʪʩʢʦʛ ʧʦʪʦʢʘ (132 

ʤ ʥ.ʚ.) (Mijoviĺ ʠ ʩʘʨ. 2007). ʇʦʣʦʞʘʿ ʉʪʘʨʝ ʧʣʘʥʠʥʝ ʠ ʠʩʪʨʘʞʠʚʘʥʦʛ ʧʦʜʨʫʯʿʘ ʥʘ 

ɹʘʣʢʘʥʩʢʦʤ ʧʦʣʫʦʩʪʨʚʫ ʠ ʫ ʉʨʙʠʿʠ, ʧʨʠʢʘʟʘʥʠ ʩʫ ʥʘ ʢʘʨʪʘʤʘ (ʉʣʠʢʘ 3), ʢʦʿʝ ʩʫ ʢʨʝʠʨʘʥʝ 

ʫ ʧʨʦʛʨʘʤʫ QGIS 3.36.2 (2024). 

ʉʧʝʮʠʬʠʯʥʝ ʛʝʦʤʦʨʬʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʉʪʘʨʝ ʧʣʘʥʠʥʝ ʫʢˀʫʯʫʿʫ: 

ʧʦʚʝʟʘʥʦʩʪ ʥʘʿʚʠʰʠʭ ʚʨʭʦʚʘ ʛʨʝʙʝʥʠʤʘ ʢʦʿʠ ʯʠʥʝ ʥʝʧʨʝʢʠʜʘʥ "ʙʝʜʝʤ" ʠʟʤʝʹʫ ʩʨʧʩʢʦʛ ʠ 

ʙʫʛʘʨʩʢʦʛ ʜʝʣʘ; ʩʤʘˁʝˁʝ ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ ʥʘʿʚʠʰʠʭ ʚʨʭʦʚʘ ʦʜ ʄʠ˅ʦʨʘ ʠ ʊʨʠ ʯʫʢʝ 

ʧʨʝʤʘ ʩʝʚʝʨʦʟʘʧʘʜʫ ʠ ʿʫʛʦʠʩʪʦʢʫ; ʠʟʣʦʞʝʥʦʩʪ ʤʘʩʠʚʘ ʿʫʛʦʟʘʧʘʜʫ ʫ ʥʘʰʦʿ ʟʝʤˀʠ; ʟʥʘʯʘʿʥʝ 

ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʮʝʥʪʨʘʣʥʠʭ ʨʝʯʥʠʭ ʩʣʠʚʦʚʘ, ʊʦʧʣʦʜʦʣʩʢʦʛ ʠ ɼʦjʢʠʥʘʯʢʦʛ, ʫ ʧʦʛʣʝʜʫ 

ʰʠʨʠʥʝ ʠ ʠʟʣʦʞʝʥʦʩʪʠ ʙʘʟʝʥʘ ʠ ʥʘʛʠʙʘ ʧʣʘʥʠʥʩʢʠʭ ʩʪʨʘʥʘ; ʢʘʦ ʠ ʢʦʤʧʣʝʢʩʥʦʩʪ 

ʤʠʢʨʦʨʝˀʝʬʘ. ʆʚʝ ʨʘʟʣʠʢʝ ʫ ʛʝʦʤʦʨʬʦʣʦʛʠʿʠ ʧʦʿʝʜʠʥʠʭ ʜʝʣʦʚʘ ʉʪʘʨʝ ʧʣʘʥʠʥʝ ʜʦʚʝʣʝ ʩʫ 

ʜʦ ʟʥʘʯʘʿʥʠʭ ʢʣʠʤʘʪʩʢʠʭ ʠ ʚʝʛʝʪʘʮʠʿʩʢʠʭ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʨʧʩʢʝ ʠ ʙʫʛʘʨʩʢʝ ʩʪʨʘʥʝ, ʢʘʦ 

ʠ ʜʦ ʤʝʟʦʢʣʠʤʘʪʩʢʠʭ ʠ ʚʝʛʝʪʘʮʠʿʩʢʠʭ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʎʨʥʦʚʨʰʢʦʛ, ɱʝʣʦʚʠʯʢʦʛ, 

ɼʦʿʢʠʥʘʯʢʦʛ ʠ ʊʦʧʣʦʜʦʣʩʢʦʛ ʩʣʠʚʘ (Miġiĺ ʠ ʩʘʨ. 1978). 
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ʉʣʠʢʘ 3. ɸ - ʇʦʣʦʞʘʿ ʠʩʪʨʘʞʠʚʘʥʦʛ ʧʦʜʨʫʯʿʘ ʉʪʘʨʝ ʧʣʘʥʠʥʝ (ʧʣʘʚʘ ʧʦʚʨʰʠʥʘ) ʥʘ 

ɹʘʣʢʘʥʩʢʦʤ ʧʦʣʫʦʩʪʨʚʫ; ɹ - ʀʩʪʨʘʞʠʚʘʥʦ ʧʦʜʨʫʯʿʝ ʉʪʘʨʝ ʧʣʘʥʠʥʝ ʫ ʉʨʙʠʿʠ. 
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ɻʝʦʣʦʰʢʠ, ʙʣʦʢ ʉʪʘʨʝ ʧʣʘʥʠʥʝ ʦʜʣʠʢʫʿʝ ʩʝ ʚʝʣʠʢʦʤ ʭʝʪʝʨʦʛʝʥʦʰ˂ʫ ʠ ʜʝʣʠ ʩʝ ʥʘ 

ʪʨʠ ʧʦʜʨʫʯʿʘ: ʜʚʘ ʩʝʚʝʨʥʘ ʫʛʣʘʚʥʦʤ ʩʘʩʪʘʚˀʝʥʘ ʦʜ ʧʨʝ-ʧʝʨʤʩʢʠʭ ʬʦʨʤʘʮʠʿʘ, ʠ ʿʝʜʘʥ 

ʿʫʞʥʠ ʩʘʯʠˁʝʥ ʦʜ ʧʝʨʤʩʢʠʭ ʜʦ ʢʨʝʜʥʠʭ ʩʝʜʠʤʝʥʘʪʘ. ɻʝʦʣʦʰʢʘ ʢʘʨʪʘ ʠʩʪʨʘʞʠʚʘʥʦʛ 

ʧʦʜʨʫʯʿʘ ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʉʣʠʮʠ 4.  

 

ʉʪʘʨʠʿʠ ʧʘʣʝʦʟʦʿʩʢʠ ʢʦʤʧʣʝʢʩ ʦʙʫʭʚʘʪʘ ʘʤʬʠʙʦʣʠʪʝ, ʘʨʛʠʣʦʰʠʩʪʝ, ʛʥʘʿʩ, 

ʢʚʘʨʮʠʪʝ, ʢʨʠʩʪʘʣʘʩʪʝ ʰʢʨʠˀʮʝ, ʤʝʨʤʝʨʝ ʠ ʬʠʣʠʪʝ (Miġiĺ ʠ ʩʘʨ. 1978). ʄʣʘʹʠ 

ʧʘʣʝʦʟʦʿʩʢʠ ʢʦʤʧʣʝʢʩ ʯʠʥʝ ʢʘʨʙʦʥʩʢʝ ʪʚʦʨʝʚʠʥʝ ʧʨʝʜʩʪʘʚˀʝʥʝ ʢʨʝʯˁʘʮʠʤʘ, ʧʝʰʯʘʨʠʤʘ 

ʠ ʬʠʣʠʪʠʤʘ, ʠ ʧʝʨʤʩʢʝ ʬʦʨʤʘʮʠʿʝ ʫ ʚʠʜʫ ʮʨʚʝʥʠʭ ʧʝʰʯʘʨʘ ʠ ʢʦʥʛʣʦʤʝʨʘʪʘ. ʇʝʨʤʩʢʠ 

ʩʣʦʿʝʚʠ ʩʫ ʨʘʩʧʨʦʩʪʨʘˁʝʥʠʿʠ ʦʜ ʩʚʠʭ ʦʩʪʘʣʠʭ ʬʦʨʤʘʮʠʿʘ. ʄʝʟʦʟʦʿʩʢʝ ʪʚʦʨʝʚʠʥʝ 

ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʢʨʝʯˁʘʮʠʤʘ, ʛʣʠʥʮʠʤʘ, ʧʝʰʯʘʨʠʤʘ ʠ ʣʘʧʦʨʮʠʤʘ (Miġiĺ ʠ ʩʘʨ. 1978). 

ʂʝʥʦʟʦʿʩʢʠ ʢʦʤʧʧʣʝʢʩ ʿʝ ʚʨʣʦ ʩʣʘʙʦ ʨʘʟʚʠʿʝʥ (Mijoviĺ ʠ ʩʘʨ. 2007). ʋ ʦʙʣʘʩʪʠ ʦʢʦ ʇʠʨʦʪʘ 

ʉʣʠʢʘ 4. ɻʝʦʣʦʰʢʘ ʤʘʧʘ ʠʩʪʨʘʞʠʚʘʥʦg ʧʦʜʨʫʯʿʘ ʠʟʨʘʹʝʥʘ ʥʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʩʘ ʩʘʿʪʘ - 

https://geoliss.mre.gov.rs/vebkarte/geo300.html 
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ʠ ʂˁʘʞʝʚʮʘ ʧʨʠʩʫʪʘʥ ʿʝ ʘʥʜʝʟʠʪʩʢʠ ʝʨʫʧʪʠʚ, ʜʦʢ ʩʝ ʛʨʦʤʘʜʘ ʛʘʙʨʘ ʥʘʣʘʟʠ ʠʟʤʝʹʫ 

ɿʘʛʣʘʚʢʘ ʠ ʂˁʘʞʝʚʘʯʢʝ ʢʦʪʣʠʥʝ (Markoviĺ 1980). 

 

3.2. ʈɽɲɽʌ ʀ ɿɽʄɲʀʐʊɽ 

ʄʦʨʬʦʣʦʰʢʠ ʧʨʦʮʝʩʠ, ʧʨʝ ʩʚʝʛʘ ʬʣʫʚʠʿʘʣʥʘ ʠ ʢʨʘʰʢʘ ʝʨʦʟʠʿʘ, ʦʙʣʠʢʦʚʘʣʠ ʩʫ 

ʨʘʟʥʦʚʨʩʥʝ ʨʝˀʝʬʥʝ ʬʦʨʤʝ ʠ ʜʦʧʨʠʥʝʣʠ ʩʪʚʘʨʘˁʫ ʿʝʜʠʥʩʪʚʝʥʦʛ ʧʨʝʜʝʦʥʦʛ ʙʦʛʘʪʩʪʚʘ. 

ɻʣʘʚʥʠ ʝʣʝʤʝʥʪʠ ʨʝˀʝʬʘ ʉʪʘʨʝ ʧʣʘʥʠʥʝ ʩʫ: ʙʨʦʿʥʝ ʜʦʣʠʥʝ ʨʝʢʘ ʠ ʧʦʪʦʢʘ ʫ ʰʢʨʠˀʮʠʤʘ ʠ 

ʩʠʪʥʦʟʨʥʠʤ ʧʝʰʯʘʨʠʤʘ, ʧʦʧʫʪ ʜʦʣʠʥʝ ɹʠʛʘʨʩʢʦʛ ʧʦʪʦʢʘ ʠ ʜʦʣʠʥʘ ʨʝʢʝ ʊʝʤʰʪʠʮʝ, 

ʈʦʩʦʤʘʯʢʝ ʠ ʊʦʧʣʦʜʦʣʩʢʝ ʨʝʢʝ; ʧʨʠʨʦʜʥʝ ʩʢʫʣʧʪʫʨʝ ʫ ʮʨʚʝʥʠʤ ʧʝʰʯʘʨʠʤʘ ʫ ʩʣʠʚʫ 

ʊʦʧʣʦʜʦʣʩʢʝ ʨʝʢʝ; ʢʨʫʧʥʦʟʨʥʠ ʢʚʘʨʮʝʚʠʪʠ ʧʝʰʯʘʨʠ ʟʘʦʩʪʘʣʠ ʫ ʨʝˀʝʬʫ ʢʘʦ ʟʫʧʮʠ ʫ 

ʧʨʝʜʝʣʫ ɹʘʙʠʥʦʛ ʟʫʙʘ; ʧʣʘʥʠʥʩʢʠ ʛʨʝʙʝʥʠ ʚʠʩʠʥʝ ʧʨʝʢʦ 2000 ʤ; ʢʨʘʰʢʝ ʫʚʘʣʝ ʧʦʧʫʪ 

ʇʦʥʦʨʘ ʠ ɺʨʪʠʙʦʛʘ; ʠ ʩʝʨʠʿʘ ʛʣʘʤʘ ʠ ʢʫʢʣʠ ʧʘʨʘʣʝʣʥʦ ʜʦʣʠʥʠ ɺʠʩʦʯʠʮʝ (Lakuġiĺ ʠ 

Ĺetkoviĺ 2007). 

ɿʝʤˀʠʰʥʠ ʧʦʢʨʠʚʘʯ ʿʝ ʩʣʦʞʝʥ ʟʙʦʛ ʩʣʦʞʝʥʝ ʢʦʥʬʠʛʫʨʘʮʠʿʝ ʪʝʨʝʥʘ, ʰʠʨʦʢʦʛ 

ʨʘʩʧʦʥʘ ʥʘʜʤʦʨʩʢʠʭ ʚʠʩʠʥʘ (300-2170 ʤ ʥ.ʚ.), ʠʩʧʨʝʩʝʮʘʥʦʩʪʠ ʪʝʨʝʥʘ ʨʝʯʥʠʤ ʪʦʢʦʚʠʤʘ 

ʠ ʧʦʿʘʚʦʤ ʨʘʟʣʠʯʠʪʠʭ ʝʢʩʧʦʟʠʮʠʿʘ (Miġiĺ ʠ ʩʘʨ. 1978). ɿʝʤˀʠʰʪʘ ʥʘ ʉʪʘʨʦʿ ʧʣʘʥʠʥʠ ʤʦʛʫ 

ʩʝ ʧʦʜʝʣʠʪʠ ʫ ʜʚʝ ʩʝʨʠʿʝ: ʩʝʨʠʿʫ ʥʘ ʢʠʩʝʣʠʤ, ʩʠʣʠʢʘʪʥʠʤ ʩʪʝʥʘʤʘ, ʢʦʿʘ ʦʙʫʭʚʘʪʘ 

ʟʝʤˀʠʰʪʘ ʥʘ ʮʨʚʝʥʠʤ ʧʝʰʯʘʨʠʤʘ, ʝʨʫʧʪʠʚʥʠʤ ʠ ʤʝʪʘʤʦʨʬʥʠʤ ʩʪʝʥʘʤʘ, ʘʣʫʚʠʿʘʣʥʠʤ ʠ 

ʢʦʣʫʚʠʿʘʣʥʠʤ ʥʘʩʣʘʛʘʤʘ, ʠ ʩʝʨʠʿʫ ʥʘ ʙʘʟʥʠʤ, ʢʘʨʙʦʥʘʪʥʠʤ ʩʪʝʥʘʤʘ, ʫ ʢʦʿʫ ʩʧʘʜʘʿʫ 

ʟʝʤˀʠʰʪʘ ʥʘ ʢʨʝʯˁʘʮʠʤʘ ʠ ʜʦʣʦʤʠʪʠʤʘ. ɿʝʤˀʠʰʪʘ ʥʘ ʩʠʣʠʢʘʪʥʠʤ ʩʪʝʥʘʤʘ, ʛʜʝ ʩʝ 

ʨʘʟʚʠʿʘ ʭʘʟʤʦʬʠʪʩʢʘ ʚʝʛʝʪʘʮʠʿʘ, ʢʣʘʩʠʬʠʢʦʚʘʥʘ ʩʫ ʫ ʩʠʣʠʢʘʪʥʝ ʃʠʪʦʩʦʣʝ, ʈʝʛʦʩʦʣʝ ʠ 

ʈʘʥʢʝʨʝ ʫ ʚʝ˂ʠʤ ʧʫʢʦʪʠʥʘʤʘ. ʉʢʝʣʝʪʥʘ ʩʤʝʹʘ ʟʝʤˀʠʰʪʘ ʬʦʨʤʠʨʘʿʫ ʩʝ ʫ ʧʫʢʦʪʠʥʘʤʘ 

ʢʨʝʯˁʘʯʢʠʭ ʩʪʝʥʘ ʠ ʧʨʠʧʘʜʘʿʫ ʢʘʪʝʛʦʨʠʿʠ ʢʨʝʯˁʘʯʢʠʭ ʃʝʧʪʦʩʦʣʘ. ʇʝʜʦʣʦʰʢʘ ʢʘʨʪʘ 

ʠʩʪʨʘʞʠʚʘʥʦʛ ʧʦʜʨʫʯʿʘ ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʉʣʠʮʠ 5. 
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3.3. ʂʃʀʄɸ 

ʂʣʠʤʘ ʉʪʘʨʝ ʧʣʘʥʠʥʝ ʿʝ ʧʨʝʣʘʟʥʘ ʠʟʤʝʹʫ ʫʤʝʨʝʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʥʝ ʠ ʧʣʘʥʠʥʩʢʝ 

ʢʣʠʤʝ. ɿʙʦʛ ʚʝʣʠʢʠʭ ʚʘʨʠʿʘʮʠʿʘ ʫ ʤʦʨʬʦʣʦʛʠʿʠ ʪʝʨʝʥʘ ʿʘʚˀʘʿʫ ʩʝ ʠʟʨʘʞʝʥʝ ʨʘʟʣʠʢʝ ʫ 

ʤʠʢʨʦʢʣʠʤʠ ʥʘ ʢʨʘʪʢʠʤ ʨʘʩʪʦʿʘˁʠʤʘ. ʂʣʠʤʘ ʧʦʜʥʦʞʿʘ ʉʪʘʨʝ ʧʣʘʥʠʥʝ ʿʝ ʫʤʝʨʝʥʦ-

ʢʦʥʪʠʥʝʥʪʘʣʥʘ, ʩʘ ʧʦʣʫʩʫʚʠʤ ʣʝʪʠʤʘ ʠ ʢʨʘʪʢʠʤ ʟʠʤʘʤʘ, ʰʪʦ ʿʝ ʧʦʩʣʝʜʠʮʘ ʚʝʣʠʢʝ 

ʫʜʘˀʝʥʦʩʪʠ ʠ ʠʟʦʣʦʚʘʥʦʩʪʠ ʦʜ ʚʝ˂ʠʭ ʤʦʨʩʢʠʭ ʧʦʚʨʰʠʥʘ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʥʘ ʚʝ˂ʠʤ 

ʥʘʜʤʦʨʩʢʠʤ ʚʠʩʠʥʘʤʘ ʢʣʠʤʘ ʧʨʝʣʘʟʠ ʫ ʧʣʘʥʠʥʩʢʦ-ʢʦʥʪʠʥʝʥʪʘʣʥʫ, ʩʘ ʜʫʛʠʤ ʠ ʭʣʘʜʥʠʤ 

ʟʠʤʘʤʘ. ʂʣʠʤʘʪʩʢʘ ʪʨʘʥʟʠʮʠʿʘ ʦʜ ʧʦʜʥʦʞʿʘ ʜʦ ʚʨʭʦʚʘ ʉʪʘʨʝ ʧʣʘʥʠʥʝ ʢʘʨʘʢʪʝʨʠʰʝ ʩʝ 

ʧʦʨʘʩʪʦʤ ʚʣʘʞʥʦʩʪʠ ʠ ʧʘʜʦʤ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʨʦʩʝʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʢʦʤ ʥʘʿʭʣʘʜʥʠʿʝʛ 

ʉʣʠʢʘ 5. ʇʝʜʦʣʦʰʢʘ ʢʘʨʪʘ ʠʩʪʨʘʞʠʚʘʥʦʛ ʧʦʜʨʫʯʿʘ (Ġkoriĺ ʠ ʩʘʨ. 1985). 
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ʤʝʩʝʮʘ (ʿʘʥʫʘʨ) ʢʨʝ˂ʝ ʩʝ ʦʜ -5,3 ʜʦ 3,7ÁC, ʜʦʢ ʪʦʢʦʤ ʥʘʿʪʦʧʣʠʿʝʛ ʤʝʩʝʮʘ (ʿʫʣ) ʚʘʨʠʨʘ ʦʜ 

11,8 ʜʦ 28,8ÁC (Milovanoviĺ 2010) (ʉʣʠʢʝ 6 ʠ 7). ɹʨʦʿ ʣʝʜʝʥʠʭ ʜʘʥʘ, ʩʘ ʤʘʢʩʠʤʘʣʥʠʤ 

ʜʥʝʚʥʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʠʩʧʦʜ 0ÁC, ʙʨʟʦ ʨʘʩʪʝ ʩʘ ʥʘʜʤʦʨʩʢʦʤ ʚʠʩʠʥʦʤ, ʘ ʥʘ ʥʘʿʚʠʰʠʤ 

ʚʨʭʦʚʠʤʘ ʧʨʝʤʘʰʫʿʝ 100 ʜʘʥʘ ʛʦʜʠʰˁʝ (Milovanoviĺ 2010). ʋ ʧʦʜʨʫʯʿʠʤʘ ʠʟʥʘʜ 2000 ʤ 

ʥ.ʚ., ʩʥʝʞʥʠ ʧʦʢʨʠʚʘʯ ʩʝ ʟʘʜʨʞʘʚʘ ʦʢʦ 7-8 ʤʝʩʝʮʠ, ʜʦʢ ʩʝ ʥʘ ʚʠʩʠʥʘʤʘ ʠʟʤʝʹʫ 1500 ʠ 

2000 ʤ ʥ.ʚ. ʟʘʜʨʞʘʚʘ ʦʢʦ 120-130 ʜʘʥʘ. ʊʦʢʦʤ ʚʝʛʝʪʘʮʠʿʩʢʝ ʩʝʟʦʥʝ, ʥʠʚʦ ʧʘʜʘʚʠʥʘ ʚʘʨʠʨʘ 

ʠʟʤʝʹʫ 300 ʠ 360 ʤʤ, ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ ʦʢʦ 54% ʜʦ 58% ʫʢʫʧʥʠʭ ʛʦʜʠʰˁʠʭ ʧʘʜʘʚʠʥʘ. 

ʅʘʿʚʝ˂ʠ ʥʠʚʦ ʧʘʜʘʚʠʥʘ ʟʘʙʝʣʝʞʝʥ ʿʝ ʫ ʤʘʿʫ ʠ ʿʫʥʫ, ʜʦʢ ʿʝ ʤʠʥʠʤʫʤ ʫ ʬʝʙʨʫʘʨʫ. ʅʘ ʥʠʞʠʤ 

ʥʘʜʤʦʨʩʢʠʤ ʚʠʩʠʥʘʤʘ, ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʫ ʿʫʣʫ ʦʙʠʯʥʦ ʿʝ ʠʩʧʦʜ 70 ʤʤ, ʜʦʢ ʥʘ ʚʝ˂ʠʤ 

ʚʠʩʠʥʘʤʘ ʛʦʜʠʰˁʠ ʥʠʚʦ ʧʘʜʘʚʠʥʘ ʧʨʝʤʘʰʫʿʝ 1000 ʤʤ (Lakuġiĺ ʠ Ĺetkoviĺ 2007). ʉʣʠʯʥʦ 

ʜʨʫʛʠʤ ʧʣʘʥʠʥʩʢʠʤ ʦʙʣʘʩʪʠʤʘ, ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʠʤʘ ʠʟʨʘʞʝʥʫ ʚʝʪʨʦʚʠʪʦʩʪ, ʧʦʩʝʙʥʦ ʫ 

ʦʪʚʦʨʝʥʠʤ ʠ ʠʩʪʘʢʥʫʪʠʤ ʜʝʣʦʚʠʤʘ ʛʨʝʙʝʥʘ ʠ ʚʨʭʦʚʘ. ʅʘʿʯʝʰ˂ʠ ʚʝʪʨʦʚʠ ʢʦʿʠ ʩʝ ʿʘʚˀʘʿʫ 

ʩʫ ʢʨʠʚʘʮ, ʧʣʘʥʠʥʘʮ, ʿʫʞˁʘʢ ʠ ʛʦʨˁʘʢ (Milovanoviĺ 2010). 

 

 

 

ʉʣʠʢʘ 6. ʆʤʙʨʦʪʝʨʤʥʠ ʢʣʠʤʘʜʠʿʘʛʨʘʤ ʟʘ ʇʠʨʦʪ, ʠʟʨʘʹʝʥ ʥʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʩʘ ʩʘʿʪʘ 

ʈʝʧʫʙʣʠʯʢʦʛ ʭʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʦʛ ʟʘʚʦʜʘ ʉʨʙʠʿʝ 

(https://www.hidmet.gov.rs/ciril/meteorologija/klimatologija_godisnjaci.php) 

https://www.hidmet.gov.rs/ciril/meteorologija/klimatologija_godisnjaci.php
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3.4. ʌʃʆʈɸ ʀ ɺɽɻɽʊɸʎʀɱɸ 

ɺʝʣʠʢʘ ʨʘʟʥʦʚʨʩʥʦʩʪ ʬʣʦʨʝ ʠ ʚʝʛʝʪʘʮʠʿʝ ʉʪʘʨʝ ʧʣʘʥʠʥʝ, ʢʘʦ ʠ ʧʨʠʩʫʩʪʚʦ 

ʨʘʟʣʠʯʠʪʠʭ ʬʣʦʨʥʠʭ ʝʣʝʤʝʥʘʪʘ, ʫʢʘʟʫʿʝ, ʩ ʿʝʜʥʝ ʩʪʨʘʥʝ, ʥʘ ʩʣʦʞʝʥ ʠʩʪʦʨʠʿʩʢʠ ʨʘʟʚʦʿ 

ʬʣʦʨʝ, ʘ ʩa ʜʨʫʛʝ ʩʪʨʘʥʝ, ʥʘ ʩʧʝʮʠʬʠʯʥʝ ʢʣʠʤʘʪʩʢʝ, ʛʝʦʤʦʨʬʦʣʦʰʢʝ, ʛʝʦʣʦʰʢʝ ʠ ʝʜʘʬʩʢʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʚʦʛ ʧʨʝʜʝʣʘ (Miġiĺ ʠ ʩʘʨ. 1978). 

ʉʘ ʬʠʪʦʛʝʦʛʨʘʬʩʢʦʛ ʘʩʧʝʢʪʘ, ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʿʝ ʧʦʜʨʫʯʿʝ ʛʜʝ ʩʝ ʫʢʨʰʪʘʿʫ ʫʪʠʮʘʿʠ 

ʨʘʟʣʠʯʠʪʠʭ ʨʝʛʠʦʥʘ, ʰʪʦ ʩʝ ʥʘʿʿʘʩʥʠʿʝ ʦʛʣʝʜʘ ʫ ʚʠʩʦʢʦʤ ʩʪʝʧʝʥʫ ʨʘʟʥʦʚʨʩʥʦʩʪʠ ʬʣʦʨʥʠʭ 

ʝʣʝʤʝʥʘʪʘ. ʇʨʝʤʘ Miġiĺ-ʫ ʠ ʩʘʨ. (1978) ʥʘ ʉʪʘʨʦʿ ʧʣʘʥʠʥʠ ʩʫ ʧʨʠʩʫʪʥʠ ʩʣʝʜʝ˂ʠ ʬʣʦʨʥʠ 

ʝʣʝʤʝʥʪʠ: ʩʫʙʤʝʜʠʪʝʨʘʥʩʢʠ, ʩʫʙʘʪʣʘʥʩʢʦ-ʤʝʜʠʪʝʨʘʥʩʢʠ, ʩʫʙʘʪʣʘʥʩʢʠ, ʧʦʥʪʩʢʦ-

ʤʝʜʠʪʝʨʘʥʩʢʠ, ʧʦʥʪʩʢʦ-ʩʫʙʤʝʜʠʪʝʨʘʥʩʢʠ, ʮʝʥʪʨʘʣʥʦ-ʙʘʣʢʘʥʩʢʠ (ʤʝʟʠʿʩʢʠ), ʠʣʠʨʩʢʠ, 

ʩʨʝʜʝˁʝʚʨʦʧʩʢʠ, ʙʦʨʝʘʣʥʠ, ʩʫʙʙʦʨʝʘʣʥʠ ʠ ʘʨʢʪʦ-ʘʣʧʠʿʩʢʠ. 

ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʩʝ ʩʚʨʩʪʘʚʘ ʫ ʧʦʜʨʫʯʿʘ ʩʘ ʥʘʿʚʝ˂ʦʤ ʬʣʦʨʠʩʪʠʯʢʦʤ ʨʘʟʥʦʚʨʩʥʦʰ˂ʫ 

ʠ ʛʫʩʪʠʥʦʤ ʬʣʦʨʝ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʫ ɽʚʨʦʧʠ. ʅʘ ʉʪʘʨʦʿ ʧʣʘʥʠʥʠ ʩʫ ʜʦ ʩʘʜʘ 

ʨʝʛʠʩʪʨʦʚʘʥʘ 1742 ʙʠˀʥʘ ʪʘʢʩʦʥʘ, ʢʦʿʘ ʩʝ ʛʨʫʧʠʰʫ ʫ 542 ʨʦʜʘ ʠ 114 ʬʘʤʠʣʠʿʘ (Lakuġiĺ ʠ 

Ĺetkoviĺ 2007). ʌʘʤʠʣʠʿʘ ʢʦʿʫ ʦʜʣʠʢʫʿʝ ʥʘʿʚʝ˂ʠ ʜʠʚʝʨʟʠʪʝʪ ʿʝ ʬʘʤʠʣʠʿʘ Asteraceae Giseke 

ʉʣʠʢʘ 7. ʆʤʙʨʦʪʝʨʤʥʠ ʢʣʠʤʘʜʠʿʘʛʨʘʤ ʟʘ ʂˁʘʞʝʚʘʮ, ʠʟʨʘʹʝʥ ʥʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʩʘ ʩʘʿʪʘ 

ʈʝʧʫʙʣʠʯʢʦʛ ʭʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʦʛ ʟʘʚʦʜʘ ʉʨʙʠʿʝ 

(https://www.hidmet.gov.rs/ciril/meteorologija/klimatologija_godisnjaci.php) 

https://www.hidmet.gov.rs/ciril/meteorologija/klimatologija_godisnjaci.php
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ʩʘ 254 ʚʨʩʪʝ, ʟʘʪʠʤ Poaceae Barnhart ʩʘ 137 ʚʨʩʪʘ, Fabaceae Juss. ʩʘ 122 ʚʨʩʪʝ, 

Caryophyllaceae Juss. ʩʘ 97 ʚʨʩʪʘ, Scrophulariaceae Juss. ʩʘ 87 ʚʨʩʪʘ, ʠ ʜʨʫʛʝ. ʈʦʜ 

Hieracium L. ʧʨʝʜʩʪʘʚˀʝʥ ʿʝ ʥʘʿʚʝ˂ʠʤ ʙʨʦʿʝʤ ʚʨʩʪʘ (49), ʘ ʟʘ ˁʠʤʝ ʩʣʝʜʝ Carex L. ʩʘ 34 

ʚʨʩʪʘ, Trifolium L. ʩʘ 27 ʚʨʩʪʘ, Veronica L. ʠ Campanula ʩʘ ʧʦ 25 ʚʨʩʪʘ, Silene L. ʩʘ 24 

ʚʨʩʪʘ ʠʪʜ. ʊʘʢʩʦʥʦʤʩʢʘ ʩʪʨʫʢʪʫʨʘ ʬʣʦʨʝ ʉʪʘʨʝ ʧʣʘʥʠʥʝ ʩʝ ʧʦʜʫʜʘʨʘ ʩʘ ʪʘʢʩʦʥʦʤʩʢʦʤ 

ʩʪʨʫʢʪʫʨʦʤ ʬʣʦʨʝ ʉʨʙʠʿʝ, ʤʝʹʫʪʠʤ ʫ ʧʦʪʧʫʥʦʩʪʠ ʦʜʩʪʫʧʘ ʦʜ ʪʘʢʩʦʥʦʤʩʢʝ ʩʪʨʫʢʪʫʨʝ 

ʬʣʦʨʝ ɹʘʣʢʘʥʘ (RanĽeloviĺ ʠ ʩʘʨ. 2019). 

ʇʦʩʝʙʥʦ ʟʥʘʯʘʿʥʦ ʤʝʩʪʦ ʫ ʬʣʦʨʠ ʉʪʘʨʝ ʧʣʘʥʠʥʝ ʠʤʘʿʫ ʝʥʜʝʤʠʯʥʝ, ʩʫʙʝʥʜʝʤʠʯʥʝ, 

ʨʝʣʠʢʪʥʝ ʠ ʨʝʪʢʝ ʚʨʩʪʝ. ɿʘʙʝʣʝʞʝʥʦ ʿʝ 160 ʝʥʜʝʤʠʯʥʠʭ ʠ ʩʫʙʝʥʜʝʤʠʯʥʠʭ ʚʨʩʪʘ, ʢʦʿʝ ʯʠʥʝ 

9,12% ʫʢʫʧʥʝ ʬʣʦʨʝ ʉʪʘʨʝ ʧʣʘʥʠʥʝ (RanĽeloviĺ ʠ ʩʘʨ. 2019). ʇʨʠʩʫʪʥʦʩʪ ʫʛʨʦʞʝʥʠʭ 

ʙʠˀʥʠʭ ʚʨʩʪʘ ʿʝ ʪʘʢʦʹʝ ʚʠʩʦʢʘ, ʰʪʦ ʦʧʨʘʚʜʘʚʘ ʩʪʘʪʫʩ ʉʪʘʨʝ ʧʣʘʥʠʥʝ ʢʘʦ ʤʝʹʫʥʘʨʦʜʥʦ 

ʟʥʘʯʘʿʥʦʛ ʙʦʪʘʥʠʯʢʦʛ ʧʦʜʨʫʯʿʘ (Important Plant Areas - IPA) - "ʉʪʘʨʘ ʧʣʘʥʠʥʘ". ʇʨʝʤʘ 

ʋʨʝʜʙʠ ʦ ʟʘʰʪʠʪʠ ʇʘʨʢʘ ʧʨʠʨʦʜʝ "ʉʪʘʨʘ ʧʣʘʥʠʥʘ" ("ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ 

ʉʨʙʠʿʝ", ʙʨ. 23/2009), ʩʚʨʩʪʘʥʘ ʿʝ ʫ ʢʘʪʝʛʦʨʠʿʫ I ï ʟʘʰʪʠ˂ʝʥʦ ʧʦʜʨʫʯʿʝ ʦʜ ʤʝʹʫʥʘʨʦʜʥʦʛ, 

ʥʘʮʠʦʥʘʣʥʦʛ ʠ ʠʟʫʟʝʪʥʦʛ ʟʥʘʯʘʿʘ. 

ʉʪʘʨʘ ʧʣʘʥʠʥʘ ʦʜʣʠʢʫʿʝ ʩʝ ʠ ʚʝʣʠʢʠʤ ʜʠʚʝʨʟʠʪʝʪʦʤ ʙʠˀʥʠʭ ʟʘʿʝʜʥʠʮʘ, ʢʦʿʠʭ ʠʤʘ 

ʚʠʰʝ ʦʜ 50 (RanĽeloviĺ ʠ ʩʘʨ. 2019). ɺʝʨʪʠʢʘʣʥʠ ʧʨʦʬʠʣ ʉʪʘʨʝ ʧʣʘʥʠʥʝ ʢʘʨʘʢʪʝʨʠʰʝ 

ʧʨʠʩʫʩʪʚʦ ʧʝʪ ʨʘʟʣʠʯʠʪʠʭ ʚʠʩʠʥʩʢʠʭ ʚʝʛʝʪʘʮʠʿʩʢʠʭ ʧʦʿʘʩʝʚʘ: ʭʨʘʩʪʦʚ (300-1100 ʤ ʥ.ʚ.), 

ʙʫʢʦʚ (1100-1500 ʤ ʥ.ʚ.), ʩʤʨʯʝʚ (1500-1750 ʤ ʥ.ʚ.), ʩʫʙʘʣʧʠʿʩʢʠ (1750-1900 ʤ ʥ.ʚ.) ʠ 

ʘʣʧʠʿʩʢʠ (ʠʟʥʘʜ 1900 ʤ ʥ.ʚ.). ɻʦʨˁʘ ʰʫʤʩʢʘ ʛʨʘʥʠʮʘ ʥʘʣʘʟʠ ʩʝ ʥʘ ʧʨʠʙʣʠʞʥʦ 1550-1600 

ʤ ʥ.ʚ. ʂʘʨʪʘ ʧʨʠʨʦʜʥʝ ʚʝʛʝʪʘʮʠʿʘ ʠʩʪʨʘʞʠʚʘʥʦʛ ʧʦʜʨʫʯʿʘ ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʉʣʠʮʠ 8. 

ʊʝʨʤʦʬʠʣʥʘ hʫʤʩʢʘ ʚʝʛʝʪʘʮʠʿʘ ʫ ʭʨʘʩʪʦʚʦʤ ʧʦʿʘʩʫ ʿʝ ʥʘʿʰʠʨʝ ʨʘʩʧʨʦʩʪʨʘˁʝʥʘ ʠ 

ʫ ˁʦʿ ʜʦʤʠʥʠʨʘʿʫ ʚʨʩʪʝ Quercus cerris L., Q, frainetto Ten., Q. petraea (Matt.) Liebl. ʠ Q. 

pubescens Willd. ɹʫʢʦʚ ʧʦʿʘʩ ʿʝ ʬʣʦʨʠʩʪʠʯʢʠ ʩʠʨʦʤʘʰʘʥ ʠ ʢʘʨʘʢʪʝʨʠʰʫ ʛʘ ʟʘʿʝʜʥʠʮʝ 

ʤʝʟʠʿʩʢʝ ʙʫʢʚʝ Fagus sylvatica L. (=Fagus sylvatica subsp. moesiaca (K. MalĨ) Szafer), ʢʘʢʦ 

ʤʦʥʦʜʦʤʠʥʘʥʪʥʝ (Luzulo-Fagetum serbicum Miġic et Popovic 1954), ʪʘʢʦ ʠ ʤʝʰʦʚʠʪʝ 

(Abieti-Fagetum serbicum Jov. 1955 luzuletosum silvaticae Jov.) (Lakuġiĺ ʠ Ĺetkoviĺ 2007). 

ʋʩʣʝʜ ʥʝʢʘʜʘʰˁʠʭ ʥʝʛʘʪʠʚʥʠʭ ʘʥʪʨʦʧʦʛʝʥʠʭ ʫʪʠʮʘʿʘ, ʫ ʩʤʨʯʝʚʦʤ ʧʦʿʘʩʫ ʩʝ ʥʘʣʘʟʝ ʩʘʤʦ 

ʬʨʘʛʤʝʥʪʠ ʟʘʿʝʜʥʠʮʘ Piceetum excelsae serbicum Rudski 1949 ʠ Abieti-Piceetum serbicum 

Miġiĺ et Popoviĺ 1954 (1960) muscetosum Miġiĺ et Popoviĺ (Lakuġiĺ ʠ Ĺetkoviĺ 2007; 

RanĽeloviĺ ʠ ʩʘʨ. 2019). ʉʫʨʦʚʠ ʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ ʢʦʿʠ ʚʣʘʜʘʿʫ ʫ ʩʫʙʘʣʧʠʿʩʢʦʤ ʧʦʿʘʩʫ 

ʦʥʝʤʦʛʫ˂ʠʣʠ ʩʫ ʨʘʟʚʦʿ ʠ ʦʧʩʪʘʥʘʢ ʰʫʤʩʢʝ ʚʝʛʝʪʘʮʠʿʝ, ʧʘ ʦʚʠʤ ʧʦʿʘʩʦʤ ʜʦʤʠʥʠʨʘ 

ʞʙʫʥʘʩʪʘ ʚʝʛʝʪʘʮʠʿʘ (Salici-Alnetum viridis Ļoliĺ, Miġiĺ et Popoviĺ 1964, Pinetum mugi s.l. 

ʠ Vaccinio-Junipereto-Piceetum subalpinum Miġiĺ et Popoviĺ 1954 (1960)). ɸʣʧʠʿʩʢʠʤ 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ  ɱʦʚʘʥʘ ʉʪʦʿʘʥʦʚʠ˂ 

- 32 - 

 

ʧʦʿʘʩʦʤ ʫ ʧʦʪʧʫʥʦʩʪʠ ʜʦʤʠʥʠʨʘʿʫ ʪʨʘʚʝ, ʧʦʧʫʪ ʚʨʩʪʘ Agrostis rupestris All., Festuca ovina 

subsp. supina (Schur) Oborny ʠ Sesleria coerulans Friv. ɿʘ ʧʦʜʨʫʯʿʝ ʉʪʘʨʝ ʧʣʘʥʠʥʝ ʿʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʠ ʧʨʠʩʫʩʪʚʦ ʪʨʝʩʘʚʩʢʠʭ ʘʩʦʮʠʿʘʮʠʿʘ ʢʦʿʝ ʩʫ ʬʣʦʨʠʩʪʠʯʢʠ ʙʦʛʘʪʝ 

(Carici-Sphagno-Eriophoretum R. Jovanoviĺ 1978 ʠ Drosero-Caricetum stellulatae Horvat 

1950) (Lakuġiĺ ʠ Ĺetkoviĺ 2007; RanĽeloviĺ ʠ ʩʘʨ. 2019), ʢʘʦ ʠ ʟʘʿʝʜʥʠʮʘ ʚʠʩʦʢʠʭ ʟʝʣʝʥʠ 

(ʥʧʨ. Adenostylo-Doronicetum austriacae Horvat 1956, Coccineo-Deschampsietum Ht. 1936 

ʠ Deschampsietum subalpinum Ht.1936) (Lakuġiĺ ʠ Ĺetkoviĺ 2007). ʊʘʢʦʹʝ, ʦʚʘʿ ʧʣʘʥʠʥʩʢʠ 

ʤʘʩʠʚ ʧʨʫʞʘ ʧʦʛʦʜʥʝ ʫʩʣʦʚʝ ʟʘ ʨʘʟʚʦʿ ʭʘʟʤʦʬʠʪʩʢʠʭ ʟʘʿʝʜʥʠʮʘ (RanĽeloviĺ ʠ ʩʘʨ. 2019). 

ʉʣʠʢʘ 8. ʂʘʨʪʘ ʧʨʠʨʦʜʥʝ ʚʝʛʝʪʘʮʠʿʝ ʠʩʪʨʘʞʠʚʘʥʦʛ ʧʦʜʨʫʯʿʘ, 

ʧʨʝʤʘ Bohn ʠ ʩʘʨ. (2000). 
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4. ʄɸʊɽʈʀɱɸʃ ʀ ʄɽʊʆɼɽ 

4.1. ʉɸʂʋʇɲɸɳɽ ʇʆɼɸʊɸʂɸ 

4.1.1. ʌʠʪʦʮʝʥʦʣʦʰʢʦ ʠʩʪʨʘʞʠʚʘˁʝ ʭʘʟʤʦʬʠʪʩʢʝ ʚʝʛʝʪʘʮʠʿʝ ʉʪʘʨʝ ʧʣʘʥʠʥʝ  

ʊʦʢʦʤ ʣʝʪʘ 2020., 2023. ʠ 2024. ʛʦʜʠʥʝ, ʩʧʨʦʚʝʜʝʥʦ ʿ ʝ ʬʠʪʦʮʝʥʦʣʦʰʢʦ-ʝʢʦʣʦʰʢʦ 

ʠʩʪʨʘʞʠʚʘˁʝ ʭʘʟʤʦʬʠʪʩʢʝ ʚʝʛʝʪʘʮʠʿʝ ʉʪʘʨʝ ʧʣʘʥʠʥʝ ʫ ʉʨʙʠʿʠ, ʦʙʫʭʚʘʪʘʿʫ˂ʠ ʩʚʝ 

ʚʝʛʝʪʘʮʠʿʩʢʝ ʧʦʿʘʩʝʚʝ, ʦʜ 338 ʜʦ 2170 ʤ ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ. ʀʩʪʨʘʞʠʚʘʥʦ ʧʦʜʨʫʯʿʝ ʿʝ 

ʜʠʩʢʦʥʪʠʥʫʠʨʘʥʦ, ʿʝʨ ʩʫ ʠʩʪʨʘʞʠʚʘʥʠ ʩʘʤʦ ʦʥʠ ʣʦʢʘʣʠʪʝʪʠ ʥʘ ʢʦʿʠʤʘ ʠʤʘ ʩʪʝʥʦʚʠʪʠʭ 

ʩʪʘʥʠʰʪʘ ʢʦʿʘ ʧʦʜʨʞʘʚʘʿʫ ʨʘʟʚʦʿ ʭʘʟʤʦʬʠʪʩʢʝ ʚʝʛʝʪʘʮʠʿʝ. ʄʘʧʘ ʩʘ ʣʦʢʘʣʠʪʝʪʠʤʘ ʢʦʿʠ ʩʫ 

ʦʙʫʭʚʘ˂ʝʥʠ ʦʚʠʤ ʠʩʪʨʘʞʠʚʘˁʝʤ (ʉʣʠʢʘ 9) ʛʝʥʝʨʠʩʘʥʘ ʿʝ ʫ ʧʨʦʛʨʘʤʫ QGIS 3.36.2 (2024). 

ɼʝʪʘˀʥʠʿʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʣʦʢʘʣʠʪʝʪʠʤʘ ʥʘ ʢʦʿʠʤʘ ʿʝ ʚʨʰʝʥʦ ʧʨʠʢʫʧˀʘˁʝ 

ʬʠʪʦʮʝʥʦʣʦʰʢʠʭ ʩʥʠʤʘʢʘ, ʧʦʧʫʪ ˁʠʭʦʚʠʭ ʥʘʟʠʚʘ, ʛʝʦʛʨʘʬʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘ, ʜʠʿʘʧʘʟʦʥʘ 

ʥʘʜʤʦʨʩʢʠʭ ʚʠʩʠʥʘ ʠ ʪʠʧʘ ʛʝʦʣʦʰʢʝ ʧʦʜʣʦʛʝ, ʜʘʪʝ ʩʫ ʫ ʦʢʚʠʨʫ ʊʘʙʝʣʝ 2. 

 

ʉʣʠʢʘ 9. ʄʘʧʘ ʠʩʪʨʘʞʠʚʘʥʦʛ ʧʦʜʨʫʯʿʘ ʩʘ ʦʟʥʘʯʝʥʠʤ ʣʦʢʘʣʠʪʝʪʠʤʘ. ɹʨʦʿʝʚʠ ʣʦʢʘʣʠʪʝʪʘ ʥʘ 

ʢʘʨʪʠ ʦʜʛʦʚʘʨʘʿʫ ʦʥʠʤʘ ʫ ʊʘʙʝʣʠ 2, ʛʜʝ ʩʫ ʜʘʪʝ ʜʝʪʘˀʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʩʚʘʢʦʤ ʣʦʢʘʣʠʪʝʪʫ.  
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ʊʘʙʝʣʘ 2. ʀʩʪʨʘʞʠʚʘʥʠ ʣʦʢʘʣʠʪʝʪʠ ʩʘ ʜʝʪʘˀʥʠʤ ʠʥʬʦʨʤʘʮʠʿʘʤʘ. ɹʨʦʿʝʚʠ ʣʦʢʘʣʠʪʝʪʘ ʫ ʪʘʙʝʣʠ ʦʜʛʦʚʘʨʘʿʫ ʙʨʦʿʝʚʠʤʘ ʥʘ ʤʘʧʠ (ʉʣʠʢʘ 9). 

ʈʝʜʥʠ 

ʙʨʦʿ 
ʃʦʢʘʣʠʪʝʪ ʂʦʦʨʜʠʥʘʪʝ 

ɼʠʿʘʧʘʟʦʥ  

ʥʘʜʤʦʨʩʢʠʭ  

ʚʠʩʠʥʘ 

ʊʠʧ 

ʛʝʦʣʦʰʢʝ 

ʧʦʜʣʦʛʝ 

1 ʂʘˁʦʥ ʊʦʧʣʦʜʦʣʩʢʝ ʨʝʢʝ ʢʦʜ ʎʨʚʝʥʠʭ ʩʪʝʥʘ 43.33565 N; 22.668295 E 711-753 ʤ ʥ.ʚ. ʩʠʣʠʢʘʪ 

2 ʂʘˁʦʥ ʂʦʚʘʥʠ ʜʦʣ 43.340808 N; 22.690409 E 726-830 ʤ ʥ.ʚ. ʩʠʣʠʢʘʪ 

3 ʂʣʠʩʫʨʘ ʨʝʢʝ ʊʝʤʰʪʠʮʝ 43.297025 N; 22.603987 E 528-701 ʤ ʥ.ʚ. ʩʠʣʠʢʘʪ 

4 ʊʝʤʩʢʘ 43.265824 N; 22.555161 E 439 ʤ ʥ.ʚ. ʢʘʨʙʦʥʘʪ 

5 ɺʠʜʠʢʦʚʘʮ ʊʫʤʙʘ 43.289792 N; 22.581831 E 603-685 ʤ ʥ.ʚ. ʩʠʣʠʢʘʪ 

6 ʂʘˁʦʥ ʈʦʩʦʤʘʯʢʝ ʨʝʢʝ (ʈʦʩʦʤʘʯʢʠ ʣʦʥʮʠ) 43.15146 N; 22.855829 E 785-822 ʤ ʥ.ʚ. ʢʘʨʙʦʥʘʪ 

7 ʈʦʩʦʤʘʯʢʠ ʚʨʭ 43.173311 N; 22.84666 E 1250 ʤ ʥ.ʚ. ʢʘʨʙʦʥʘʪ 

8 ʂʣʠʩʫʨʘ ɼʦʿʢʠʥʘʯʢʝ ʨʝʢʝ ʢʦʜ ɺʠʩʦʯʢʝ ʈʞʘʥʝ 43.167396 N; 22.822045 E 760 ʤ ʥ.ʚ. ʢʘʨʙʦʥʘʪ 

9 ʂʘˁʦʥ ʨʝʢʝ ɺʠʩʦʯʠʮʝ ʢʦʜ ʈʩʦʚʘʮʘ 43.180045 N; 22.772344 E 708-844 ʤ ʥ.ʚ. ʢʘʨʙʦʥʘʪ 

10 ʂʘˁʦʥ ʨʝʢʝ ɺʠʩʦʯʠʮʝ, ɺʣʘʜʠʢʠʥʝ ʧʣʦʯʝ 43.191504 N; 22.750383 E 773-780 ʤ ʥ.ʚ. ʢʘʨʙʦʥʘʪ 

11 ɻʦʩʪʫʰʘ 43.261551 N; 22.696957 E 741-762 ʤ ʥ.ʚ. ʢʘʨʙʦʥʘʪ 

12 ʇʝʯʢʘ ʢʣʠʩʫʨʘ 43.478127 N; 22.357262 E 338-383 ʤ ʥ.ʚ. ʢʘʨʙʦʥʘʪ 

13 ɺʨʭ ɹʘʙʠʥ ʟʫʙ 43.372336 N; 22.614565 E 1586-1776 ʤ ʥ.ʚ. ʩʠʣʠʢʘʪ 

14 ɺʠʜʠʢʦʚʘʮ ɹʘʙʠʥ ʟʫʙ 43.370344 N; 22.601813 E 1624-1642 ʤ ʥ.ʚ. ʩʠʣʠʢʘʪ 

15 ɺʨʭ ɾʘʨʢʦʚʘ ʯʫʢʘ 43.39161 N; 22.639401 E 1678-1765 ʤ ʥ.ʚ. ʩʠʣʠʢʘʪ 

16 ɺʨʭ ʊʫʧʘʥʘʨ 43.402936 N; 22.664288 E 1959 ʤ ʥ.ʚ. ʩʠʣʠʢʘʪ 

17 ɺʨʭ ʄʠ˅ʦʨ 43.394678 N; 22.680267 E 2170 ʤ ʥ.ʚ. ʩʠʣʠʢʘʪ 

18 ɼʝʧʨʝʩʠʿʘ ʇʦʥʦʨ 43.24695 N; 22.809917 E 1429-1460 ʤ ʥ.ʚ. ʩʠʣʠʢʘʪ 

19 ɺʨʭ ʊʨʠ ʯʫʢʝ 43.330433 N; 22.826544 E 1933 ʤ ʥ.ʚ. ʩʠʣʠʢʘʪ 
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ɿʘʙʝʣʝʞʝʥʦ ʿʝ 217 ʬʠʪʦʮʝʥʦʣʦʰʢʠʭ ʩʥʠʤʘʢʘ ʫ ʧʫʢʦʪʠʥʘʤʘ ʠ ʥʘ ʠʟʙʦʯʠʥʘʤʘ 

ʢʨʝʯˁʘʯʢʠʭ ʠ ʩʠʣʠʢʘʪʥʠʭ ʩʪʝʥʘ. ʂʚʘʣʠʪʘʪʠʚʥʠ ʠ ʢʚʘʥʪʠʪʘʪʠʚʥʠ ʩʘʩʪʘʚ ʩʘʩʪʦʿʠʥʘ 

ʭʘʟʤʦʬʠʪʩʢʝ ʚʝʛʝʪʘʮʠʿʝ ʧʨʦʮʝˁʠʚʘʥ ʿʝ ʥʘ ʦʛʣʝʜʥʠʤ ʧʦʚʨʰʠʥʘʤʘ ʚʝʣʠʯʠʥʝ 4 ʤ2 (ChytrĨ 

ʠ OtĨpkov§ 2003). ɿʘ ʩʚʘʢʫ ʦʜ ʩʘʩʪʦʿʠʥʘ, ʨʝʣʘʪʠʚʥʘ ʙʨʦʿʥʦʩʪ ʠ ʧʦʢʨʦʚʥʦʩʪ ʚʘʩʢʫʣʘʨʥʠʭ 

ʙʠˀʘʢʘ ʦʜʨʝʹʝʥʘ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʧʨʘʚʠʣʠʤʘ ʰʚʘʿʮʘʨʩʢʦ-ʬʨʘʥʮʫʩʢʝ ʬʠʪʦʮʝʥʦʣʦʰʢʝ ʰʢʦʣʝ 

(Braun-Blanquet 1951). ʇʦʨʝʜ ʪʦʛʘ, ʧʨʠʢʫʧˀʝʥʠ ʩʫ ʠ ʧʦʜʘʮʠ ʦ ʛʝʦʛʨʘʬʩʢʦʤ ʧʦʣʦʞʘʿʫ, 

ʥʘʜʤʦʨʩʢʦʿ ʚʠʩʠʥʠ, ʝʢʩʧʦʟʠʮʠʿʠ ʠ ʥʘʛʠʙʫ. ʊʘʢʦʹʝ, ʧʦʢʨʦʚʥʦʩʪ ʩʧʨʘʪʦʚʘ ʚʘʩʢʫʣʘʨʥʠʭ 

ʙʠˀʘʢʘ, ʤʘʭʦʚʠʥʘ ʠ ʣʠʰʘʿʝʚʘ ʦʜʨʝʹʝʥʘ ʿʝ ʟʘ ʩʚʘʢʫ ʩʘʩʪʦʿʠʥʫ ʧʦʥʘʦʩʦʙ. ʄʘʭʦʚʠʥʝ ʠ 

ʣʠʰʘʿʝʚʠ ʥʠʩʫ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠ ʠ ʩʘʤʠʤ ʪʠʤ ʥʠʩʫ ʫʢˀʫʯʝʥʠ ʫ ʬʠʪʦʮʝʥʦʣʦʰʢʝ ʩʥʠʤʢʝ. 

4.1.2. ɼʝʪʝʨʤʠʥʘʮʠʿʘ ʙʠˀʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 

ʉʘʢʫʧˀʝʥʠ ʙʠˀʥʠ ʤʘʪʝʨʠʿʘʣ ʜʝʧʦʥʦʚʘʥ ʿʝ ʫ ĂHerbarium Moesiacum Niġñ (HMN), 

ʥʘ ʇʨʠʨʦʜʥʦ-ʄʘʪʝʤʘʪʠʯʢʦʤ ʬʘʢʫʣʪʝʪʫ ʫ ʅʠʰʫ. ʄʘʪʝʨʠʿʘʣ ʿʝ ʜʝʪʝʨʤʠʥʠʩʘʥ ʥʘ ʦʩʥʦʚʫ 

ʩʪʘʥʜʘʨʜʥʠʭ, ʜʠʭʦʪʦʤʠʭ ʢˀʫʯʝʚʘ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʚʘʩʢʫʣʘʨʥʠʭ ʙʠˀʘʢʘ (Tutin ʠ ʩʘʨ. 

1964-1980; Josifoviĺ (ed.) 1970-1977; Sariĺ (ed.) 1992; ʠ Sariĺ ʠ Dikliĺ (eds.) 1986). 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʙʠˀʥʠʭ ʪʘʢʩʦʥʘ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʙʘʟʦʤ ʧʦʜʘʪʘʢʘ Euro+Med PlantBase 

(2006+), ʦʩʠʤ ʫ ʩʣʫʯʘʿʫ ʩʣʝʜʝ˂ʠʭ ʪʘʢʩʦʥʘ: Asplenium Ĭ alternifolium Wulfen, Campanula 

calycialata V.Randjel. & Zlatkoviĺ ʠ Linaria rubioides subsp. nissana (Petroviĺ) Niketiĺ & 

Tomoviĺ (WFO - World Flora Online). ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʙʠˀʥʠʭ ʪʘʢʩʦʥʘ ʧʨʘʪʠ WFO (World 

Flora Online). 

4.1.3. ʆʜʨʝʹʠʚʘˁʝ ʞʠʚʦʪʥʠʭ ʬʦʨʤʠ ʠ ʘʨʝʘʣ ʪʠʧʦʚʘ 

ɾʠʚʦʪʥʝ ʬʦʨʤʝ ʙʠˀʘʢʘ ʦʜʨʝʹʝʥʝ ʩʫ ʫ ʩʢʣʘʜʫ ʩʘ ʤʝʪʦʜʘʤʘ ʧʨʝʜʣʦʞʝʥʠʤ ʦʜ ʩʪʨʘʥʝ 

Mueller-Dombois ʠ Ellenberg-ʘ (1974), ʘ ʢʦʿʝ ʩʫ ʥʘʢʥʘʜʥʦ ʘʜʘʧʪʠʨʘʥʝ ʟʘ ʬʣʦʨʫ ʉʨʙʠʿʝ ʦʜ 

ʩʪʨʘʥʝ Stevanoviĺ-a (1992ʘ). ʆʩʥʦʚʥʝ ʠ ʠʟʚʝʜʝʥʝ ʞʠʚʦʪʥʝ ʬʦʨʤʝ ʫ ʢʦʿʝ ʩʫ ʙʠˀʥʠ ʪʘʢʩʦʥʠ 

ʢʣʘʩʠʬʠʢʦʚʘʥʠ, ʟʘʿʝʜʥʦ ʩʘ ˁʠʭʦʚʠʤ ʩʢʨʘ˂ʝʥʠʮʘʤʘ, ʜʘʪʝ ʩʫ ʫ ʊʘʙʝʣʠ 3. ʅʘʢʦʥ 

ʦʜʨʝʹʠʚʘˁʘ ʦʩʥʦʚʥʠʭ ʠ ʠʟʚʝʜʝʥʠʭ ʞʠʚʦʪʥʠʭ ʬʦʨʤʠ, ʦʜʨʝʹʝʥ ʿʝ ʠ ʙʠʦʣʦʰʢʠ ʩʧʝʢʪʘʨ 

ʬʣʦʨʝ ʩʪʝʥʦʚʠʪʠʭ ʩʪʘʥʠʰʪʘ. 

ʍʦʨʦʪʠʧʦʚʠ ʩʫ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠ ʥʘ ʦʩʥʦʚʫ ʢʣʘʩʠʬʠʢʘʮʠʿʝ Meusel ʠ ʩʘʨ. (1965, 

1978) ʠ Meusel ʠ Jªger (1992), ʘ ʢʦʿʘ ʿʝ ʤʦʜʠʬʠʢʦʚʘʥʘ ʟʘ ʉʨʙʠʿʫ ʦʜ ʩʪʨʘʥʝ Stevanoviĺ-a 

(1992ʙ). ʉʢʨʘ˂ʝʥʠʮʝ ʢʦʨʠʰ˂ʝʥʝ ʫ ʥʘʟʠʚʠʤʘ ʬʣʦʨʥʠʭ ʝʣʝʤʝʥʘʪʘ ʜʘʪʝ ʩʫ ʫ ʊʘʙʝʣʠ 4. ɿʘ 

ʪʘʢʩʦʥʝ ʢʦʿʠ ʘʨʝʘʣʠʤʘ ʦʙʫʭʚʘʪʘʿʫ ʧʦʚʨʰʠʥʝ ʚʝ˂ʝ ʦʜ ʬʣʦʨʠʩʪʠʯʢʦʛ ʮʘʨʩʪʚʘ, ʧʦʨʝʜ ʥʘʟʠʚʘ 

ʧʦʜʨʫʯʿʘ ʥʘ ʢʦʤʝ ʩʫ ʨʘʩʧʨʦʩʪʨʘˁʝʥʠ, ʜʘʪ ʿʝ ʠ ʨʘʩʧʦʥ ʬʣʦʨʠʩʪʠʯʢʠʭ ʟʦʥʘ ʢʦʿʝ ʩʫ ˁʠʭʦʚʠʤ 

ʘʨʝʘʣʠʤʘ ʦʙʫʭʚʘ˂ʝʥʝ.   
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ʊʘʙʝʣʘ 3. ʉʢʨʘ˂ʝʥʠʮʝ ʞʠʚʦʪʥʠʭ ʬʦʨʤʠ ʙʠˀʥʠʭ ʪʘʢʩʦʥʘ  

ʟʘʙʝʣʝʞʝʥʠʭ ʥʘ ʩʪʝʥʦʚʠʪʠʤ ʩʪʘʥʠʰʪʠʤʘ ʉʪʘʨʝ ʧʣʘʥʠʥʝ. 

 

 

bulb bulbosus (lat. bulbus = ʣʫʢʦʚʠʮʘ) = ʙʠˀʢʘ ʩʘ ʣʫʢʦʚʠʮʦʤ 

caesp lat. caespitosus = ʙʫʩʝʥʘʩʪ 

Ch Chamaephyta (grļ. hamai = ʥʘ ʪʣʫ; phyton = ʙʠˀʢʘ) = ʞʠʚʦʪʥʘ ʬʦʨʤʘ ʭʘʤʝʬʠʪʘ; ʙʠˀʢʝ 

ʯʠʿʠ ʥʘʜʟʝʤʥʠ ʜʝʣʦʚʠ ʧʨʝʞʠʚˀʘʚʘʿʫ ʥʝʧʦʚʦˀʘʥ ʧʝʨʠʦʜ ʛʦʜʠʥʝ ʫʟ ʧʦʤʦ˂ ʧʫʧʦˀʘʢʘ ʢʦʿʠ 

ʩʫ ʩʤʝʰʪʝʥʠ ʥʘ ʤʘʣʦʿ ʚʠʩʠʥʠ ʦʜ ʧʦʚʨʰʠʥʝ ʟʝʤˀʝ 

frut  lat. fruticosus = ʞʙʫʥʘʩʪ 

G Geophyta (grļ. gea = ʟʝʤˀʘ, phyton = ʙʠˀʢʘ) = ʞʠʚʦʪʥʘ ʬʦʨʤʘ ʛʝʦʬʠʪʘ; ʙʠˀʢʘ 

ʧʨʝʞʠʚˀʘʚʘ ʥʝʧʦʚʦˀʘʥ ʧʝʨʠʦʜ ʛʦʜʠʥʝ ʫ ʚʠʜʫ ʧʦʜʟʝʤʥʠʭ ʦʨʛʘʥʘ 

H Hemicryptophyta (grļ. hemi = ʧʦʣʫ, cryptos = ʩʢʨʠʚʝʥʘ, phyton = ʙʠˀʢʘ) = ʞʠʚʦʪʥʘ ʬʦʨʤʘ 

ʭʝʤʠʢʨʠʧʪʦʬʠʪʘ; ʙʠˀʢʘ ʧʨʝʞʠʚˀʘʚʘ ʥʝʧʦʚʦˀʘʥ ʧʝʨʠʦʜ ʛʦʜʠʥʝ ʫʟ ʧʦʤʦ˂ ʧʫʧʦˀʘʢʘ ʢʦʿʠ 

ʩʫ ʩʤʝʰʪʝʥʠ ʥʝʧʦʩʨʝʜʥʦ ʫʟ ʧʦʚʨʰʠʥʫ ʟʝʤˀʠʰʪʘ 

herb lat. herbosus = ʟʝˀʘʩʪ 

lig lat. lignosus = ʦʜʨʚʝˁʝʥ, ʜʨʚʝʥʘʩʪ 

NP Nanophanerophytes = ʞʠʚʦʪʥʘ ʬʦʨʤʘ ʧʘʪʫˀʘʩʪʠʭ ʞʙʫʥʦʚʘ ʠ ʜʨʚʝ˂ʘ 

P Phanerophyta (grļ. phaneros = ʚʠʜˀʠʚ, ʫʦʯˀʠʚ, phyton = ʙʠˀʢʘ) = ʞʠʚʦʪʥʘ ʬʦʨʤʘ 

ʬʘʥʝʨʦʬʠʪʘ, ʦʜʥʦʩʥʦ ʜʨʚʝ˂ʘ ʠ ʞʙʫʥʦʚʘ ʯʠʿʠ ʧʫʧʦˀʮʠ ʥʝʧʦʚʦˀʘʥ ʧʝʨʠʦʜ ʛʦʜʠʥʝ 

ʧʨʝʞʠʚˀʘʚʘʿʫ ʥʘ ʚʝ˂ʦʿ ʚʠʩʠʥʠ ʦʜ ʧʦʜʣʦʛʝ 

pulv lat. pulvinatus = ʿʘʩʪʫʯʘʩʪʦ ʙʫʩʝʥʘʩʪ 

rept lat. reptans = ʧʫʟʝ˂ʠ 

rhiz rhizomatosus (grļ. rhizoma = ʨʠʟʦʤ) = ʙʠˀʢʘ ʩʘ ʧʦʜʟʝʤʥʠʤ ʩʪʘʙʣʦʤ ʫ ʚʠʜʫ ʨʠʟʦʤʘ 

ros lat. rosulatus = ʙʠˀʢʘ ʩʘ ʣʠʩʪʦʚʠʤʘ ʨʘʩʧʦʨʝʹʝʥʠʤ ʫ ʨʦʟʝʪʫ 

S Scandentophyta (lat. scandens = ʦʥʘʿ ʢʦʿʠ ʩʝ ʧʝˁʝ) = ʞʠʚʦʪʥʘ ʬʦʨʤʘ ʧʝˁʘʯʠʮʘ ʠ ʣʠʿʘʥʘ 

scap lat. scapus = ʥʘʜʟʝʤʥʦ ʩʪʘʙʣʦ ʙʝʟ ʧʨʠʟʝʤʥʝ ʨʦʟʝʪʝ ʣʠʩʪʦʚʘ 

Semipar semiparasites = ʧʦʣʫʧʘʨʘʟʠʪʠ 

semiros lat. semirosulatus = ʧʦʣʫʨʦʟʝʪʘʩʪ 

succ lat. succulentus = ʤʝʩʥʘʪ, ʩʦʯʘʥ 

suffr  lat. suffruticosus = ʧʦʣʫʞʙʫʥʘʩʪ, ʦʜʨʚʝˁʝʥ ʩʘʤʦ ʧʨʠ ʦʩʥʦʚʠ 

T Therophyta (grļ. theros = ʣʝʪʦ, phyton = ʙʠˀʢʘ) = ʞʠʚʦʪʥʘ ʬʦʨʤʘ ʪʝʨʦʬʠʪʘ, ʦʜʥʦʩʥʦ 

ʿʝʜʥʦʛʦʜʠʰˁʠʭ ʙʠˀʘʢʘ ʢʦʿʝ ʥʝʧʦʚʦˀʥʠ ʧʝʨʠʦʜ ʛʦʜʠʥʝ ʧʨʝʞʠʚˀʘʚʘʿʫ ʫ ʚʠʜʫ ʩʝʤʝʥʘ 
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ʊʘʙʝʣʘ 4. ʉʢʨʘ˂ʝʥʠʮʝ ʢʦʨʠʰ˂ʝʥʝ ʫ ʥʘʟʠʚʠʤʘ ʬʣʦʨʥʠʭ ʝʣʝʤʝʥʘʪʘ ʪʘʢʩʦʥʘ 

ʟʘʙʝʣʝʞʝʥʠʭ ʥʘ ʩʪʝʥʦʚʠʪʠʤ ʩʪʘʥʠʰʪʠʤʘ ʉʪʘʨʝ ʧʣʘʥʠʥʝ. 

 

AA - ʘʨʢʪʦ-ʘʣʧʠʿʩʢʠ karp - ʢʘʨʧʘʪʩʢʠ 

ʘlpij - ʘʣʧʠʿʩʢʠ kavk - ʢʘʚʢʘʩʢʠ 

Am - ʘʤʝʨʠʯʢʠ KOSM - ʢʦʩʤʦʧʦʣʠʪʩʢʠ 

ʘmfiatl - ʘʤʬʠʘʪʣʘʥʪʩʢʠ mak-trak - ʤʘʢʝʜʦʥʩʢʦ-ʪʨʘʢʠʿʩʢʠ 

anatol - ʘʥʘʪʦʣʠʿʩʢʠ MED/med - ʤʝʜʠʪʝʨʘʥʩʢʠ 

apen - ʘʧʝʥʠʥʩʢʠ merid - ʤʝʨʠʜʠʦʥʘʣʥʠ 

arkt - ʘʨʢʪʠʯʢʠ mez - ʤʝʟʠʿʩʢʠ 

Az - ʘʟʠʿʩʢʠ or - ʦʨʠʿʝʥʪʘʣʥʠ 

balk - ʙʘʣʢʘʥʩʢʠ pan - ʧʘʥʦʥʩʢʠ 

BOR/bor - ʙʦʨʝʘʣʥʠ pir - ʧʠʨʠʥʝʿʩʢʠ 

C - ʮʝʥʪʨʘʣʥʦ PONT/pont - ʧʦʥʪʩʢʠ 

cirkarkt - ʮʠʨʢʫʤʘʨʢʪʠʯʢʠ S - ʩʝʚʝʨʥʦ 

cirkpol - ʮʠʨʢʫʤʧʦʣʘʨʥʠ sarm - ʩʘʨʤʘʪʩʢʠ 

dakij - ʜʘʢʠʿʩʢʠ SE/se - ʩʨʝʜˁʝʝʚʨʦʧʩʢʠ 

danub - ʜʘʥʫʙʠʿʩʢʠ SEP - ʩʨʝʜˁʝʝʚʨʦʧʩʢʦ-ʧʣʘʥʠʥʩʢʠ 

dinar - ʜʠʥʘʨʩʢʠ sibir - ʩʠʙʠʨʩʢʠ 

disj - ʜʠʩʿʫʥʢʪʥʠ SJEP - ʩʨʝʜˁʝʿʫʞʥʦʝʚʨʦʧʩʢʦ-ʧʣʘʥʠʥʩʢʠ 

EA/evraz - ʝʚʨʦʘʟʠʿʩʢʠ skand - ʩʢʘʥʜʠʥʘʚʩʢʠ 

EAP - ʝʚʨʦʘʟʠʿʩʢʦ-ʧʣʘʥʠʥʩʢʠ sk-pind - ʩʢʘʨʜʦ-ʧʠʥʜʩʢʠ 

egej - ʝʛʝʿʩʢʠ SMED/smed - ʩʫʙʤʝʜʠʪʝʨʘʥʩʢʠ 

evr - ʝʚʨʦʧʩʢʠ subatl - ʩʫʙʘʪʣʘʥʪʩʢʠ 

gren - ʛʨʝʥʣʘʥʜʩʢʠ subbor - ʩʫʙʙʦʨʝʘʣʥʠ 

herc - ʭʝʨʮʠʥʩʢʠ submerid - ʩʫʙʤʝʨʠʜʠʦʥʘʣʥʠ 

HOL - ʭʦʣʘʨʢʪʠʯʢʠ sudet - ʩʫʜʝʪʩʢʠ 

I - ʠʩʪʦʯʥʦ temp - ʪʝʤʧʦʨʘʣʥʠ 

ilir - ʠʣʠʨʩʢʠ turan - ʪʫʨʘʥʩʢʠ 

J - ʿʫʞʥʦ turkest - ʪʫʨʢʝʩʪʘʥʩʢʠ 

JEP - ʿʫʞʥʦʝʚʨʦʧʩʢʦ-ʧʣʘʥʠʥʩʢʠ 
Z - ʟʘʧʘʜʥʦ 

jon - ʿʦʥʩʢʠ 
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4.2. ʉʊɸʊʀʉʊʀʏʂɽ ɸʅɸʃʀɿɽ 

4.2.1. ʍʠʿʝʨʘʨʭʠʿʩʢʘ ʢʣʘʩʪʝʨ ʘʥʘʣʠʟʘ 

ʉ ʦʙʟʠʨʦʤ ʥʘ ʪʦ ʜʘ ʿʝ ʚʝʛʝʪʘʮʠʿʘ ʩʪʝʥʘ ʥʘ ʧʦʜʨʫʯʿʫ ʉʪʘʨʝ ʧʣʘʥʠʥʝ ʩʣʘʙʦ 

ʠʩʪʨʘʞʝʥʘ ʠ ʜʘ ʚʝ˂ʠʥʘ ʜʦʩʪʫʧʥʝ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʩʘʜʨʞʠ ʘʥʘʣʠʪʠʯʢʝ ʬʠʪʦʮʝʥʦʣʦʰʢʝ 

ʪʘʙʝʣʝ ʦʧʠʩʘʥʠʭ ʟʘʿʝʜʥʠʮʘ, ʬʠʪʦʮʝʥʦʣʦʰʢʠʤ ʩʥʠʤʮʠʤʘ ʟʘʙʝʣʝʞʝʥʠʤ ʫ ʦʢʚʠʨʫ ʦʚʝ ʪʝʟʝ, 

ʦʜ ʢʦʿʠʭ ʿʝ ʚʝ˂ʠʥʘ ʚʝ˂ ʧʫʙʣʠʢʦʚʘʥʘ (RanĽeloviĺ ʠ ʩʘʨ. 2021; Stojanoviĺ ʠ ʩʘʨ. 2025a), ʜʦʜʘʪ 

ʿʝ ʩʘʤʦ ʿʝʜʘʥ ʩʥʠʤʘʢ ʠʟ ʣʠʪʝʨʘʪʫʨʝ (Szokala 2023). 

ɹʘʟʘ ʦʜ 218 ʬʠʪʦʮʝʥʦʣʦʰʢʠʭ ʩʥʠʤʘʢʘ, ʥʘʧʨʘʚˀʝʥʘ ʿʝ ʫ ʧʨʦʛʨʘʤʫ Excel. ʇʨʝ 

ʩʧʨʦʚʦʹʝˁʘ ʭʠʿʝʨʘʨʭʠʿʩʢʝ ʢʣʘʩʪʝʨ ʘʥʘʣʠʟʝ, ʝʣʠʤʠʥʠʩʘʥʝ ʩʫ ʚʘʩʢʫʣʘʨʥʝ ʙʠˀʢʝ ʢʦʿʝ ʩʫ 

ʠʜʝʥʪʠʬʠʢʦʚʘʥʝ ʩʘʤʦ ʜʦ ʥʠʚʦʘ ʨʦʜʘ. ʊʘʢʦʹʝ, ʠʟʚʨʰʝʥʦ ʿʝ ʠ ʫʢʣʘˁʘˁʝ ʜʫʧʣʠʢʘʪʘ 

ʬʠʪʦʮʝʥʦʣʦʰʢʠʭ ʩʥʠʤʘʢʘ. ʅʘʢʦʥ ʪʦʛʘ, outlier ʘʥʘʣʠʟʦʤ ʝʣʠʤʠʥʠʩʘʥʦ ʿʝ 8 ʩʥʠʤʘʢʘ, ʿʝʨ ʩʫ 

ʦʜʩʪʫʧʘʣʠ ʚʠʰʝ ʦʜ ʜʚʝ ʩʪʘʥʜʘʨʜʥʝ ʜʝʚʠʿʘʮʠʿʝ. Outlier ʘʥʘʣʠʟʘ ʿʝ ʫʨʘʹʝʥʘ ʫ ʧʨʦʛʨʘʤʫ PC-

ORD 6 (McCune ʠ Mefford 2011), a ʧʨʝ ʘʥʘʣʠʟʝ, ʢʦʤʙʠʥʦʚʘʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʨʝʣʘʪʠʚʥʫ 

ʙʨʦʿʥʦʩʪ ʠ ʧʦʢʨʦʚʥʦʩʪ ʩʫ ʪʨʘʥʩʬʦʨʤʠʩʘʥʝ ʠʟ ʘʣʬʘ-ʥʫʤʝʨʠʯʢʝ Braun-Blanquet ʩʢʘʣʝ ʫ 

ʥʫʤʝʨʠʯʢʫ van der Maarel-ʦʚʫ ʩʢʘʣʫ (1979). 

ʇʨʝʦʩʪʘʣʠ ʩʝʪ ʧʦʜʘʪʘʢʘ ʦʜ 210 ʬʠʪʦʮʝʥʦʣʦʰʢʠʭ ʩʥʠʤʘʢʘ ʠ 146 ʚʨʩʪʘ ʧʦʜʚʨʛʥʫʪ 

ʿʝ ʭʠʿʝʨʘʨʭʠʿʩʢʦʿ ʢʣʘʩʪʝʨ ʘʥʘʣʠʟʠ. ʂʣʘʩʠʬʠʢʘʮʠʦʥʘ ʘʥʘʣʠʟʘ ʿʝ ʫʨʘʹʝʥʘ ʢʦʨʠʰ˂ʝˁʝʤ 

UPGMA (ʝʥʛ. Unweighted pair group method with arithmetic mean) ʢʣʘʩʠʬʠʢʘʮʠʦʥʝ ʤʝʪʦʜʝ 

ʠ Bray-Curtis-ʦʚʝ ʜʠʩʪʘʥʮʝ ʠ ʪʦ ʥʘ ʚʠʰʝ ʥʠʚʦʘ ʜʦ ʬʦʨʤʠʨʘˁʘ ʭʦʤʦʛʝʥʠʭ ʛʨʫʧʘ ʩʘ 

ʥʘʿʤʘˁʝ ʿʝʜʥʦʤ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʚʨʩʪʦʤ. ɸʥʘʣʠʟʘ ʿʝ ʩʧʨʦʚʝʜʝʥʘ ʫ 

ʧʨʦʛʨʘʤʫ JUICE 7.0 (TichĨ 2002) ʧʫʪʝʤ ʝʢʩʪʝʨʥʝ ʚʝʟʝ ʩʘ ʧʨʦʛʨʘʤʦʤ PC-ORD 6 (McCune 

ʠ Mefford 2011). ʅʘ ʩʚʘʢʦʤ ʥʠʚʦʫ ʢʣʘʩʠʬʠʢʘʮʠʿʝ, ʦʧʪʠʤʘʣʘʥ ʙʨʦʿ ʢʣʘʩʪʝʨʘ ʦʜʨʝʹʝʥ ʿʝ 

ʫʧʦʪʨʝʙʦʤ ʬʫʥʢʮʠʿʝ ĂCrispness of Classificationñ (Botta-Duk§t ʠ ʩʘʨ. 2005) ʫ ʧʨʦʛʨʘʤʫ 

JUICE 7.0 (TichĨ 2002). 

ɿʘ ʩʚʘʢʫ ʜʦʙʠʿʝʥʫ ʛʨʫʧʫ ʬʠʪʦʮʝʥʦʣʦʰʢʠʭ ʩʥʠʤʘʢʘ (ʚʝʛʝʪʘʮʠʿʩʢʫ ʛʨʫʧʫ) 

ʜʝʬʠʥʠʩʘʥʝ ʩʫ ʜʠʿʘʛʥʦʩʪʠʯʢʝ, ʢʦʥʩʪʘʥʪʥʝ ʠ ʜʦʤʠʥʘʥʪʥʝ ʚʨʩʪʝ, ʫ ʩʢʣʘʜʫ ʩʘ ʢʦʥʮʝʧʪʠʤʘ 

ʢʦʝʿ ʩʫ ʧʨʝʜʣʦʞʠʣʠ ChytrĨ ʠ ʩʘʨ. (2002) ʠ ChytrĨ ʠ TichĨ (2003). ɼʠʿʘʛʥʦʩʪʠʯʢʝ ʚʨʩʪʝ ʩʫ 

ʦʜʨʝʹʝʥʝ ʥʘ ʦʩʥʦʚʫ ʚʨʝʜʥʦʩʪʠ phi-ʢʦʝʬʠʮʠʿʝʥʪʘ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘ ʩʪʝʧʝʥ ʚʝʨʥʦʩʪʠ 

ʪʘʢʩʦʥʘ ʦʜʨʝʹʝʥʦʤ ʢʣʘʩʪʝʨʫ. ʇʨʝʨʘʯʫʥʘʚʘˁʝ ʚʨʝʜʥʦʩʪʠ phi-ʢʦʝʬʠʮʠʿʝʥʪʘ ʙʘʟʠʨʘʥʦ ʿʝ ʥʘ 

ʧʨʠʩʫʩʪʚʫ, ʦʜʥʦʩʥʦ ʦʜʩʫʩʪʚʫ ʚʨʩʪʘ, ʿʝʨ ʩʫ ʚʨʝʜʥʦʩʪʠ ʟʘ ʨʝʣʘʪʠʚʥʫ ʙʨʦʿʥʦʩʪ ʠ ʧʦʢʨʦʚʥʦʩʪ 

ʿʘʢʦ ʥʠʩʢʝ, ʦʙʟʠʨʦʤ ʥʘ ʪʦ ʜʘ ʿʝ ʧʨʦʫʯʘʚʘʥʘ ʭʘʟʤʦʬʠʪʩʢʘ ʚʝʛʝʪʘʮʠʿʘ. ʂʘʢʦ ʙʠ ʩʝ ʠʟʙʝʛʣʘ 

ʟʘʚʠʩʥʦʩʪ ʚʨʝʜʥʦʩʪʠ phi-ʢʦʝʬʠʮʠʿʝʥʪʘ ʦʜ ʚʝʣʠʯʠʥʝ ʚʝʛʝʪʘʮʠʿʩʢʝ ʛʨʫʧʝ, ʠʟʚʨʰʝʥʘ ʿʝ 

ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʘ ʩʚʠʭ ʛʨʫʧʘ ʥʘ ʿʝʜʥʘʢʝ ʚʝʣʠʯʠʥʝ (TichĨ ʠ ChytrĨ 2006). ɺʨʩʪʝ ʯʠʿʝ 
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ʚʨʝʜʥʦʩʪʠ phi-ʢʦʝʬʠʮʠʿʝʥʪʘ ʥʠʩʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ (p>0,05) ʦʜʨʝʹʝʥʝ ʩʫ ʧʦʤʦ˂ʫ 

Fisher-ʦʚʦʛ ʪʝʩʪʘ ʪʘʯʥʦʩʪʠ (ʝʥʛ. Fisherôs exact test) ʠ ʥʠʩʫ ʧʨʝʧʦʟʥʘʪʝ ʢʘʦ ʜʠʿʘʛʥʦʩʪʠʯʢʝ. 

ʊʘʢʩʦʥʠ ʩʘ ʚʨʝʜʥʦʰ˂ʫ phi-ʢʦʝʬʠʮʠʿʝʥʪʘ ʠʟʤʝʹʫ 0,40 ʠ 0,60 ʩʤʘʪʨʘʥʠ ʩʫ ʜʠʿʘʛʥʦʩʪʠʯʢʠʤ 

ʟʘ ʜʘʪʠ ʢʣʘʩʪʝʨ, ʜʦʢ ʩʫ ʦʥʠ ʩʘ ʚʨʝʜʥʦʰ˂ʫ ʚʝ˂ʦʤ ʦʜ 0,60 ʩʤʘʪʨʘʥʠ ʚʠʩʦʢʦ ʜʠʿʘʛʥʦʩʪʠʯʢʠʤ. 

ʊʘʢʩʦʥʠ ʯʠʿʘ ʩʝ ʬʨʝʢʚʝʥʪʥʦʩʪ ʢʨʝ˂ʝ ʠʟʤʝʹʫ 40% ʠ 80% ʫ ʦʢʚʠʨʫ ʢʣʘʩʪʝʨʘ ʩʤʘʪʨʘʥʠ ʩʫ 

ʢʦʥʩʪʘʥʪʥʠʤ, ʜʦʢ ʩʫ ʦʥʠ ʩʘ ʬʨʝʚʝʥʪʥʦʰ˂ʫ ʚʝ˂ʦʤ ʦʜ 80% ʢʘʪʝʛʦʨʠʩʘʥʠ ʢʘʦ ʚʠʩʦʢʦ 

ʢʦʥʩʪʘʥʪʥʠ. ʂʦʥʩʪʘʥʪʥʝ ʚʨʩʪʝ ʥʠʩʫ ʜʝʬʠʥʠʩʘʥʝ ʟʘ ʚʝʛʝʪʘʮʠʿʩʢʝ ʛʨʫʧʝ ʧʨʝʜʩʪʘʚˀʝʥʝ 

ʿʝʜʥʠʤ ʬʠʪʦʮʝʥʦʣʦʰʢʠʤ ʩʥʠʤʢʦʤ. ɼʦʤʠʥʘʥʪʥʠ ʪʘʢʩʦʥʠ ʩʫ ʦʥʠ ʯʠʿʘ ʿʝ ʧʦʢʨʦʚʥʦʩʪ ʚʝ˂ʘ 

ʦʜ 5% ʫ ʤʠʥʠʤʫʤ 5% ʩʥʠʤʘʢʘ, ʜʦʢ ʩʫ ʚʠʩʦʢʦ ʜʦʤʠʥʘʥʪʥʠ ʦʥʠ ʯʠʿʘ ʿʝ ʧʦʢʨʦʚʥʦʩʪ ʚʝ˂ʘ ʦʜ 

5% ʫ ʤʠʥʠʤʫʤ 10% ʩʥʠʤʘʢʘ. ʂʦʤʙʠʥʦʚʘʥʘ ʩʠʥʦʧʪʠʯʢʘ ʪʘʙʝʣʘ, ʠʟʨʘʹʝʥʘ ʫ ʧʨʦʛʨʘʤʫ 

JUICE 7.0 (TichĨ 2002), ʦʙʿʝʜʠˁʫʿʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʬʣʦʨʠʩʪʠʯʢʦʤ ʩʘʩʪʘʚʫ ʟʘʿʝʜʥʠʮʘ, 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ phi-ʢʦʝʬʠʮʠʿʝʥʪʘ ʟʘ ʩʚʘʢʫ ʚʨʩʪʫ ʠ ˁʠʭʦʚʦʿ 

ʬʨʝʢʚʝʥʪʥʦʩʪʠ. ʉʠʥʪʘʢʩʦʥʦʤʩʢʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʧʨʝʪʝʞʥʦ ʧʨʘʪʠ Mucina ʠ ʩʘʨ. (2016). 

 

4.2.2. ɼʝʩʢʨʠʧʪʠʚʥʘ ʩʪʘʪʠʩʪʠʢʘ ʚʘʨʠʿʘʙʣʠ ʫʪʚʨʹʝʥʠʭ ʥʘ ʪʝʨʝʥʫ ʫ ʦʢʚʠʨʫ 

ʧʦʿʝʜʠʥʘʯʥʠʭ ʟʘʿʝʜʥʠʮʘ: box-plot ʜʠʿʘʛʨʘʤʠ 

ʈʘʜʠ ʧʨʠʢʘʟʘ ʨʘʩʧʦʥʘ ʥʘʜʤʦʨʩʢʠʭ ʚʠʩʠʥʘ ʠ ʥʘʛʠʙʘ ʩʪʝʥʘ ʥʘ ʢʦʿʠʤʘ ʩʫ ʟʘʙʝʣʝʞʝʥʝ 

ʚʝʛʝʪʘʮʠʿʩʢʝ ʛʨʫʧʝ (ʟʘʿʝʜʥʠʮʝ), ʢʘʦ ʠ ʨʘʩʧʦʥʘ ʧʨʦʮʝʥʪʫʘʣʥʝ ʧʦʢʨʦʚʥʦʩʪʠ ʩʧʨʘʪʦʚʘ 

ʤʘʭʦʚʠʥʘ, ʣʠʰʘʿʝʚʘ ʠ ʚʘʩʢʫʣʘʨʥʠʭ ʙʠˀʘʢʘ ʫ ʩʚʘʢʦʿ ʦʜ ˁʠʭ, ʠʟʨʘʹʝʥʠ ʩʫ box-plot 

ʜʠʿʘʛʨʘʤʠ (box-whiskers) ʫ ʧʨʦʛʨʘʤʫ STATISTICA 7 (StatSoft. Inc. 2004). ʂʚʘʜʨʘʪʠ 

ʦʟʥʘʯʘʚʘʿʫ ʤʝʜʠʿʘʥʫ, ʧʨʘʚʦʫʛʘʦʥʠʮʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʤʝʹʫʢʚʘʨʪʠʣʥʠ ʨʘʩʧʦʥ (25ï75% 

ʚʨʝʜʥʦʩʪʠ), ʜʦʢ ʣʠʥʠʿʝ ʧʨʠʢʘʟʫʿʫ ʫʢʫʧʘʥ ʦʧʩʝʛ ʚʘʨʠʿʘʮʠʿa ʙʝʟ outlier-a. ʇʦʨʝʜ ʪʦʛʘ, ʥʘ 

ʜʠʿʘʛʨʘʤʠʤʘ ʩʫ ʧʨʠʢʘʟʘʥʠ ʠ outlier-ʠ ʠ ʝʢʩʪʨʝʤʥʝ ʚʨʝʜʥʦʩʪʠ. 

 

4.2.3. ʆʨʜʠʥʘʮʠʦʥʝ ʘʥʘʣʠʟʝ (DCA, CCɸ) ʠ ʘʥʘʣʠʟʘ ʩʣʠʯʥʦʩʪʠ (ANOSIM) 

4.2.3.1. ʇʨʠʤʝʥʘ DCA ʠ CCA ʘʥʘʣʠʟʘ ʫ ʝʢʦʣʦʰʢʦʿ ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʠ ʟʘʿʝʜʥʠʮʘ ʠ 

ˁʠʭʦʚʠʭ ʜʠʿʘʛʥʦʩʪʠʯʢʠʭ ʚʨʩʪʘ 

ʅʘʢʦʥ ʜʝʬʠʥʠʩʘˁʘ ʚʝʛʝʪʘʮʠʿʩʢʠʭ ʛʨʫʧʘ, ʩʧʨʦʚʝʜʝʥʝ ʩʫ ʜʝʪʨʝʥʜʦʚʘʥʘ 

ʢʦʨʝʩʧʦʥʜʝʥʪʥʘ ʘʥʘʣʠʟʘ (ʝʥʛ. Detrended Correspondence Analysis ï DCA) ʠ ʢʘʥʦʥʠʿʩʢʘ 

ʢʦʨʝʩʧʦʥʜʝʥʪʥʘ ʘʥʘʣʠʟʘ (ʝʥʛ. Canonical Correspondence Analysis - CCA) (Ġmilauer ʠ Lepġ 

2014), ʩʘ ʮʠˀʝʤ ʝʢʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʝ ʫʩʪʘʥʦʚˀʝʥʠʭ ʛʨʫʧʘ, ʢʘʦ ʠ ˁʠʭʦʚʠʭ ʚʠʩʦʢʦ 

ʜʠʿʘʛʥʦʩʪʠʯʢʠʭ ʠ ʜʠʿʘʛʥʦʩʪʠʯʢʠʭ ʚʨʩʪʘ. ʋ ʥʝʜʦʩʪʘʪʢʫ ʨʝʟʫʣʪʘʪʘ ʤʝʨʝˁʘ ʪʝʤʧʝʨʘʪʫʨʝ 
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ʚʘʟʜʫʭʘ, ʦʩʚʝʪˀʝʥʦʩʪʠ ʩʪʘʥʠʰʪʘ, ʚʣʘʞʥʦʩʪʠ, ʨʝʘʢʮʠʿʝ ʠ ʢʦʣʠʯʠʥʝ ʥʫʪʨʠʿʝʥʘʪʘ ʫ 

ʟʝʤˀʠʰʪʫ ʥʘ ʢʦʤʝ ʩʫ ʧʨʦʫʯʘʚʘʥʝ ʩʘʩʪʦʿʠʥʝ ʙʠʣʝ ʨʘʟʚʠʿʝʥʝ, ʫ DCA ʘʥʘʣʠʟʠ ʩʫ ʢʦʨʠʰ˂ʝʥʝ 

ʚʨʝʜʥʦʩʪʠ ʦʚʠʭ ʚʘʨʠʿʘʙʣʠ, ʫʪʚʨʹʝʥʝ ʥʘ ʦʩʥʦʚʫ ʠʥʜʠʢʘʪʦʨʩʢʠʭ ʚʨʝʜʥʦʩʪʠ ʚʨʩʪʘ 

ʧʨʠʩʫʪʥʠʭ ʫ ʩʘʩʪʦʿʠʥʘʤʘ. ʉʠʩʪʝʤ ʠʥʜʠʢʘʪʦʨʩʢʠʭ ʚʨʝʜʥʦʩʪʠ ʢʦʨʠʰ˂ʝʥ ʫ ʦʚʦʿ ʩʪʫʜʠʿʠ 

(Ecological Indicator Values for Europe) ʧʫʙʣʠʢʦʚʘʥ ʿʝ ʦʜ ʩʪʨʘʥʝ Dengler-ʘ ʠ ʩʘʨ. (2023). 

ʇʨʦʩʝʮʠ ʝʢʦʣʦʰʢʠʭ ʠʥʜʠʢʘʪʦʨʩʢʠʭ ʚʨʝʜʥʦʩʪʠ ʧʨʝʨʘʯʫʥʘʪʠ ʩʫ ʟʘ ʩʚʘʢʠ ʬʠʪʦʮʝʥʦʣʦʰʢʠ 

ʩʥʠʤʘʢ. DCA ʘʥʘʣʠʟʘ ʿʝ ʩʧʨʦʚʝʜʝʥʘ ʫ ʧʨʦʛʨʘʤʫ JUICE 7.0 (TichĨ 2002) ʧʫʪʝʤ ʝʢʩʪʝʨʥʝ 

ʚʝʟʝ ʩʘ ʧʨʦʛʨʘʤʦʤ R (R Development Core Team 2009). ɺʝʢʪʦʨʠ ʩʨʝʜʠʥʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ 

ʧʘʩʠʚʥʦ ʩʫ ʧʨʦʿʝʢʪʦʚʘʥʠ ʫ ʦʨʜʠʥʘʮʠʦʥʠ ʧʨʦʩʪʦʨ. 

ɿʘ ʧʦʪʨʝʙʝ CCA ʘʥʘʣʠʟʝ, ʢʦʤʙʠʥʦʚʘʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʙʨʦʿʥʦʩʪ ʠ ʧʦʢʨʦʚʥʦʩʪ ʩʫ 

ʪʨʘʥʩʬʦʨʤʠʩʘʥʝ ʠʟ ʘʣʬʘ-ʥʫʤʝʨʠʯʢʝ Braun-Blanquet ʩʢʘʣʝ ʫ ʥʫʤʝʨʠʯʢʫ van der Maarel-

ʦʚʫ ʩʢʘʣʫ (1979). CCA ʘʥʘʣʠʟʘ ʿʝ ʫʨʘʹʝʥʘ ʥʘʢʦʥ Ăforwardñ ʩʝʣʝʢʮʠʿʝ ʩʨʝʜʠʥʩʢʠʭ 

ʚʘʨʠʿʘʙʣʠ, ʫʟ 499 ʧʝʨʤʫʪʘʮʠʿʘ, ʫ ʧʨʦʛʨʘʤʫ CANOCO 5 (ter Braak ʠ Ġmilauer 2012). 

ɸʥʘʣʠʟʘ ʿʝ ʩʧʨʦʚʝʜʝʥʘ ʥʘʜ ʩʝʪʦʤ ʚʘʨʠʿʘʙʣʠ ʯʠʿʝ ʩʫ ʚʨʝʜʥʦʩʪʠ ʙʝʣʝʞʝʥʝ ʪʦʢʦʤ ʪʝʨʝʥʩʢʠʭ 

ʠʩʪʨʘʞʠʚʘˁʘ, ʘ ʢʦʿʠ ʿʝ ʦʙʫʭʚʘʪʠʦ ʥʘʜʤʦʨʩʢʫ ʚʠʩʠʥʫ, ʝʢʩʧʦʟʠʮʠʿʫ, ʥʘʛʠʙ ʪʝʨʝʥʘ ʠ 

ʧʨʦʮʝʥʘʪ ʧʦʢʨʦʚʥʦʩʪʠ ʩʧʨʘʪʦʚʘ ʚʘʩʢʫʣʘʨʥʠʭ ʙʠˀʘʢʘ, ʤʘʭʦʚʠʥʘ ʠ ʣʠʰʘʿʝʚʘ. ʀʥʘʯʝ, 

ʝʢʩʧʦʟʠʮʠʿʘ ʿʝ ʟʘ ʧʦʪʨʝʙʝ ʜʘʪʝ ʘʥʘʣʠʟʝ ʠʟʨʘʞʝʥʘ ʫ ʩʪʝʧʝʥʠʤʘ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: N = 0Á, 

NE = 45Á, E = 90Á, SE = 135Á, S = 180Á, SW = 225Á, W = 270Á ʠ NW = 315Á.  

4.2.3.2. ʇʨʠʤʝʥʘ DCA ʠ ANOSIM ʘʥʘʣʠʟʘ ʫ ʫʪʚʨʹʠʚʘˁʫ ʬʣʦʨʠʩʪʠʯʢʠʭ ʦʜʥʦʩʘ ʫʥʫʪʘʨ 

ʢʣʘʩʝ Asplenietea trichomanis 

ɿʘ ʧʦʪʨʝʙʝ ʜʝʪʨʝʥʜʦʚʘʥʝ ʢʦʨʝʩʧʦʥʜʝʥʪʥʝ ʘʥʘʣʠʟʝ (DCA) ʠ ʘʥʘʣʠʟʝ ʩʣʠʯʥʦʩʪʠ 

(ʝʥʛ. Analysis of Similarities ï ANOSIM), ʬʠʪʦʮʝʥʦʣʦʰʢʠ ʩʥʠʤʮʠ ʩʫ ʥʘʿʧʨʝ ʧʦʜʝˀʝʥʠ ʫ 

ʜʚʝ ʛʨʫʧʝ. ɱʝʜʥʘ ʛʨʫʧʘ ʿʝ ʩʘʜʨʞʘʣʘ ʩʥʠʤʢʝ ʢʦʿʠ ʧʨʠʧʘʜʘʿʫ ʢʣʘʩʠ Asplenietea trichomanis, 

ʘ ʜʨʫʛʘ ʩʥʠʤʢʝ ʢʦʿʠ ʧʨʠʧʘʜʘʿʫ ʧʨʝʣʘʟʥʠʤ ʟʘʿʝʜʥʠʮʘʤʘ. DCA ʘʥʘʣʠʟʦʤ ʚʠʟʫʝʣʠʟʦʚʘʥʘ ʿʝ 

ʬʣʦʨʠʩʪʠʯʢʘ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʘ ʬʠʪʦʮʝʥʦʣʦʰʢʠʭ ʩʥʠʤʘʢʘ ʢʦʿʠ ʧʨʠʧʘʜʘʿʫ ʦʚʠʤ ʛʨʫʧʘʤʘ, 

ʘ ANOSIM ʘʥʘʣʠʟʦʤ ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʣʠ ʩʫ ʨʘʟʣʠʢʝ ʫ ʬʣʦʨʠʩʪʠʯʢʦʤ ʩʘʩʪʘʚʫ ʠʟʤʝʹʫ ˁʠʭ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ. ʇʦ ʫʪʚʨʹʠʚʘˁʫ ʭʘʟʤʦʬʠʪʩʢʠʭ ʟʘʿʝʜʥʠʮʘ, ʦʥʝ ʩʫ ʩʚʨʩʪʘʥʝ ʫ 

ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʩʚʝʟʝ ʠ ʨʝʜʦʚʝ ʥʘ ʦʩʥʦʚʫ ʧʨʠʩʫʩʪʚʘ ˁʠʭʦʚʠʭ ʜʠʿʘʛʥʦʩʪʠʯʢʠʭ ʚʨʩʪʘ, ʫ 

ʩʢʣʘʜʫ ʩʘ ʨʝʣʝʚʘʥʪʥʦʤ ʣʠʪʝʨʘʪʫʨʦʤ (Simon 1958; Mucina ʠ ʩʘʨ. 1990; Mucina 1993; 

Lakuġiĺ ʠ ʩʘʨ. 2005; S§dlo ʠ ChytrĨ 2009; Tomaselli ʠ ʩʘʨ. 2018). ʅʘʢʦʥ ʪʦʛʘ, 

ʬʠʪʦʮʝʥʦʣʦʰʢʠ ʩʥʠʤʮʠ ʢʦʿʠ ʧʨʠʧʘʜʘʿʫ ʢʣʘʩʠ Asplenietea trichomanis ʧʦʜʝˀʝʥʠ ʩʫ ʫ 

ʯʝʪʠʨʠ ʛʨʫʧʝ, ʢʦʿʝ ʦʜʛʦʚʘʨʘʿʫ ʨʝʜʦʚʠʤʘ Potentilletalia caulescentis, Violo biflorae-
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Cystopteridetalia alpinae Fern§ndez Casas 1970, Asplenietalia septentrionalo-cuneifolii 

Mucina et Theurillat 2015 ʠ Androsacetalia vandelli. DCA ʠ ANOSIM ʘʥʘʣʠʟʝ ʩʧʨʦʚʝʜʝʥʝ 

ʩʫ ʿʦʰ ʿʝʜʥʦʤ, ʦʧʝʪ ʩʘ ʠʩʪʠʤ ʮʠˀʝʤ. ʋ ʧʦʩʣʝʜˁʝʤ ʢʦʨʘʢʫ, ʬʠʪʦʮʝʥʦʣʦʰʢʠ ʩʥʠʤʮʠ ʩʫ 

ʧʦʜʝˀʝʥʠ ʫ ʧʝʪ ʛʨʫʧʘ ʢʦʿʝ ʦʜʛʦʚʘʨʘʿʫ ʩʚʝʟʘʤʘ Edraiantho graminifolii-Erysimion comati, 

Violo biflorae-Cystopteridion alpinae Fern§ndez Casas 1970, Asplenion septentrionalis Gams 

ex Oberd. 1938, Silenion lerchenfeldianae ʠ Saxifragion cymosae, ʪʝ ʩʫ ʘʥʘʣʠʟʝ ʧʦʥʦʚˀʝʥʝ.  

ɼʝʪʨʝʥʜʦʚʘʥʘ ʢʦʨʝʩʧʦʥʜʝʥʪʥʘ ʘʥʘʣʠʟʘ ʩʧʨʦʚʝʜʝʥʘ ʿʝ ʫ ʧʨʦʛʨʘʤʫ CANOCO 5 (ter 

Braak ʠ Ġmilauer 2012), ʜʦʢ ʿʝ ʘʥʘʣʠʟʘ ʩʣʠʯʥʦʩʪʠ (ANOSIM) ʟʘʩʥʦʚʘʥʘ ʥʘ Bray-Curtis-

ʦʚʦʿ ʤʘʪʨʠʮʠ ʠ 9999 ʧʝʨʤʫʪʘʮʠʿʘ, ʩʧʨʦʚʝʜʝʥʘ ʫ ʧʨʦʛʨʘʤʫ PAST (Hammer ʠ ʩʘʨ. 2001). 

Pairwise ANOSIM ʘʥʘʣʠʟʝ ʠʟʚʨʰʝʥʝ ʩʫ ʩʘ ʥʝʢʦʨʠʛʦʚʘʥʠʤ ʠ Bonferroni-ʢʦʨʠʛʦʚʘʥʠʤ p-

ʚʨʝʜʥʦʩʪʠʤʘ. 
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5. ʈɽɿʋʃʊɸʊʀ 

5.1. ʈɽɿʋʃʊɸʊʀ ʍʀɱɽʈɸʈʍʀɱʉʂɽ ʂʃɸʉʊɽʈ ɸʅɸʃʀɿɽ 

ʈʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʭʠʿʝʨʘʨʭʠʿʩʢʦʤ ʢʣʘʩʪʝʨ ʘʥʘʣʠʟʦʤ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʚʠʜʫ 

ʜʝʥʜʨʦʛʨʘʤʘ (ʉʣʠʢʘ 10) ʠ ʢʦʤʙʠʥʦʚʘʥʝ ʩʠʥʦʧʪʠʯʢʝ ʪʘʙʝʣʝ (ʊʘʙʝʣʘ 5). ɸʥʘʣʠʟʦʤ ʿʝ 

ʜʝʬʠʥʠʩʘʥʦ 18 ʛʨʫʧʘ ʩʥʠʤʘʢʘ (ʙʠˀʥʠʭ ʟʘʿʝʜʥʠʮʘ), ʯʠʿʘ ʚʝʣʠʯʠʥʘ ʚʘʨʠʨʘ. ɻʨʫʧʝ 12, 15 ʠ 

18 ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʥʘʿʚʝ˂ʠʤ ʙʨʦʿʝʤ ʩʥʠʤʘʢʘ (30, 35 ʠ 23, ʨʝʜʦʤ), ʜʦʢ ʛʨʫʧʝ 4, 8 ʠ 13 

ʦʙʫʭʚʘʪʘʿʫ ʩʘʤʦ ʧʦ ʿʝʜʘʥ ʩʥʠʤʘʢ. 

ʉʣʠʢʘ 10. ɻʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʨʝʟʫʣʪʘʪʘ ʭʠʿʝʨʘʨʭʠʿʩʢʝ ʢʣʘʩʠʬʠʢʘʮʠʦʥʝ ʘʥʘʣʠʟʝ (UPGMA), 

ʟʘʩʥʦʚʘʥʝ ʥʘ Bray-Curtis-ʦʚʦʤ ʠʥʜʝʢʩʫ ʩʣʠʯʥʦʩʪʠ. 

ɻʨ. 1 - ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Silene flavecens, ɻʨ. 2 - ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Asplenium ruta-muraria, ɻʨ. 3 - 

ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Asplenium ceterach, ɻʨ. 4 - ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Potentilla tommasiniana, ɻʨ. 5 ï 

ɸʩʦʮʠʿʘʮʠʿʘ Asplenio trichomani-Po±tum nemoralis Boĸcaiu 1971, ɻʨ. 6 ï ɿʘʿʝʜʥʠʮʘ Asplenium 

septentrionale-Sedum album, ɻʨ. 7 ï ɿʘʿʝʜʥʠʮʘ Asplenium septentrionale-Jovibarba heuffelii, ɻʨ. 8 

ï ɸʩʦʮʠʿʘʮʠʿʘ Asplenietum septentrionali adianti nigri Oberdorfer 1938, ɻʨ. 9 - ɿʘʿʝʜʥʠʮʘ ʘʛʨʝʛʘʪʘ 

Campanula rotundifolia, ɻʨ. 10 - ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Aster alpinus, ɻʨ. 11 - ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Saxifraga 

paniculata, ɻʨ. 12 - ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Campanula wanneri, ɻʨ. 13 - ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Moehringia 

pendula, ɻʨ. 14 - ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Sedum alpestre, ɻʨ. 15 - ɿʘʿʝʜʥʠʮʘ ʪʘʢʩʦʥʘ Heliosperma 

pusillum subsp. pusillum, ɻʨ. 16 -ɸʩʦʮʠʿʘʮʠʿʘ Cystopteridetum fragilis Oberdorfer 1938, ɻʨ. 17 ï 

ɸʩʦʮʠʿʘʮʠʿʘ Geo-Saxifragetum cymosae Roussakova 2000 ʠ ɻʨ. 18 - ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Silene 

lerchenfeldiana. 
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ʊʘʙʝʣʘ 5. ʂʦʤʙʠʥʦʚʘʥʘ ʩʠʥʦʧʪʠʯʢʘ ʪʘʙʝʣʘ ʧʨʠʢʘʟʫʿʝ ʬʣʦʨʠʩʪʠʯʢʠ ʩʘʩʪʘʚ ʟʘʿʝʜʥʠʮʘ ʩʪʝʥʦʚʠʪʠʭ ʩʪʘʥʠʰʪʘ ʉʪʘʨʝ ʧʣʘʥʠʥʝ, ʫʟ ʧʦʜʘʪʢʝ ʦ ʧʨʦʮʝʥʪʫʘʣʥʦʿ ʬʨʝʢʚʝʥʮʠʿʠ ʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ phi-ʢʦʝʬʠʮʠʿʝʥʪʘ (p < 0,05) ʟʘ ʩʚʘʢʠ 

ʦʜ ʪʘʢʩʦʥʘ. ɺʨʝʜʥʦʩʪʠ phi-ʢʦʝʬʠʮʠʿʝʥʪʘ ʜʘʪʝ ʩʫ ʫ ʩʫʧʝʨʩʢʨʠʧʪʫ ʠ ʧʦʤʥʦʞʝʥʝ ʩʫ ʩʘ 100. ɺʠʩʦʢʦ ʜʠʿʘʛʥʦʩʪʠʯʢʝ ʚʨʩʪʝ (phi-ʢʦʝʬʠʮʠʿʝʥʪ >0,60) ʦʟʥʘʯʝʥʝ ʩʫ ʟʝʣʝʥʦʤ ʙʦʿʦʤ, ʜʦʢ ʩʫ ʜʠʿʘʛʥʦʩʪʠʯʢʝ ʚʨʩʪʝ (phi-ʢʦʝʬʠʮʠʿʝʥʪ = 0,40-0,60) ʙʦʣʜʠʨʘʥʝ. 

ɻʨ. 1 - ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Silene flavecens, ɻʨ. 2 - ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Asplenium ruta-muraria, ɻʨ. 3 - ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Asplenium ceterach, ɻʨ. 4 - ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Potentilla tommasiniana, ɻʨ. 5 ï ɸʩʦʮʠʿʘʮʠʿʘ Asplenio trichomani-Po±tum nemoralis 

Boĸcaiu 1971, ɻʨ. 6 ï ɿʘʿʝʜʥʠʮʘ Asplenium septentrionale-Sedum album, ɻʨ. 7 ï ɿʘʿʝʜʥʠʮʘ Asplenium septentrionale-Jovibarba heuffelii, ɻʨ. 8 ï ɸʩʦʮʠʿʘʮʠʿʘ Asplenietum septentrionali adianti nigri Oberdorfer 1938, ɻʨ. 9 - ɿʘʿʝʜʥʠʮʘ ʘʛʨʝʛʘʪʘ 

Campanula rotundifolia, ɻʨ. 10 - ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Aster alpinus, ɻʨ. 11 - ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Saxifraga paniculata, ɻʨ. 12 - ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Campanula wanneri, ɻʨ. 13 - ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Moehringia pendula, ɻʨ. 14 - ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Sedum alpestre, 

ɻʨ. 15 - ɿʘʿʝʜʥʠʮʘ ʪʘʢʩʦʥʘ Heliosperma pusillum subsp. pusillum, ɻʨ. 16 ï ɸʩʦʮʠʿʘʮʠʿʘ Cystopteridetum fragilis Oberdorfer 1938, ɻʨ. 17 ï ɸʩʦʮʠʿʘʮʠʿʘ Geo-Saxifragetum cymosae Roussakova 2000 ʠ ɻʨ. 18 - ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Silene lerchenfeldiana. 

 

 

ɹʨ. ʛʨʫʧʝ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

ɹʨ. ʬʠʪʦʮʝʥʦʣʦʰʢʠʭ ʩʥʠʤʘʢʘ 18 18 12 1 18 13 4 1 10 2 10 30 1 5 35 4 5 23 

Silene flavescens 94 54.1 17 50 23.9 100  8             

Petrorhagia saxifraga 28 45.0     8             

Asplenium ruta-muraria 67 28.2 100 48.4 50 18.1 100 6    10       25  4 

Asplenium ceterach 11 6 100 89.9  6              

Potentilla tommasiniana    100 100               

Teucrium chamaedrys 6   100 93.6  8             

Melica transsilvanica 6 6  100 88.2  15 7.9             

Satureja kitaibelii 17 8.6  8 100 86.0  8             

Asplenium trichomanes 6 39 25 100 100 41.3 31 75 27.4  10  20    6 50   

Plantago holosteum      31 46.5     10        

Asplenium × alternifolium      31 46.5     10        

Jovibarba heuffelii 6  17 100  8 100 61.4    10    3    

Drymocallis rupestris     6 31 17.6 75 54.1   50 10        

Asplenium septentrionale     17 62 28.8 100 53.6 100   20 3      4 

Festuca panciciana    6    8 75 52.8  60 40.6  10 3   9   9 

Poa badensis           15 12.1 50 51.6  10  10        

Dianthus moesiacus         25 48.9            

Centaurea stoebe subsp. serbica           25 40.5    10        

Cerastium banaticum                25 40.5    10        

Asplenium adiantum-nigrum       17 10.0   100 92.1           

Campanula rotundifolia agg. 6 11       100 85.1   10   9    

Euphrasia salisburgensis         50 69.7          

Pimpinella saxifraga         30 53.7          

Minuartia setacea                                            30 53.7          

Asperula cynanchica                                          30 53.7          

Dianthus petraeus subsp. petraeus 11     8   30 40.8          

Aster alpinus          100 92.9  3   3   9 

Carex digitata                           50 69.7         

Juniperus communis subsp. nana                                50 64.7     3   4 

Thymus praecox subsp. polytrichus     6     50 63.1        4 

Sedum annuum      17 31 12.5 25   100 62.0 40 19.1 3   6   17 
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ʊʘʙʝʣʘ 5. ʅʘʩʪʘʚʘʢ 

 

 

 

 

ɹʨ. ʛʨʫʧʝ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

ɹʨ. ʬʠʪʦʮʝʥʦʣʦʰʢʠʭ ʩʥʠʤʘʢʘ 18 18 12 1 18 13 4 1 10 2 10 30 1 5 35 4 5 23 

Festuca rubra s.l.             20 16.7 50 50.1    20     

Saxifraga paniculata       15 25  70 29.6 100 47.5 100 47.5 10  40 11    

Luzula spicata            50 43.6  3  40 33.7   20  

Minuartia verna       8   8     40 47.3 3   6    

Poa alpina        23 16.0     50 42.3 3  40 32.5 3    

Allium carinatum               20 40.1 3       

Campanula wanneri                100 74.7   46 29.9   26 

Moehringia pendula             100 100      

Sedum alpestre           20 10  100 86.9     

Saxifraga moschata                                             30 22.4 7  80 70.5 6    

Heliosperma pusillum subsp. pusillum           20 3  60 100 60.6 25 40  

Cystopteris fragilis  6    11 31 50  20  20 23   34 10.7 100 52.7 20  

Saxifraga pedemontana subsp. cymosa               6  100 97.1  

Saxifraga bryoides                 60 76.6  

Primula minima               6  40 57.7  

Festuca ovina subsp. supina           30 43 15.5 100 20 14  100 50.8 26 

Silene lerchenfeldiana     6       3      100 95.6 

Avenella flexuosa                  17 40.7 

Sedum album   44 7.1 11 58 14.4 100 11 100 36.3 100 36.3 100 20  10        

Sesleria coerulans      6     50 50 29.9 20  20 11  40 4 

Thymus praecox subsp. jankae      8   10 50 20 7      17 11.2 

Ornithogalum kochii       15 25    20 3  40 34.7    4 

Poa nemoralis        6 6   33 31.3       23 20.3   6   17 

Asplenium viride                                             20  10 10  20 20 14.7 25   

Juncus trifidus            10 30 13.0 100 60 35.2    22 7.0 

Allium flavum                17 11   6 38 36.8   20          

Sedum dasyphyllum   6 6   6 15 12.6    50         

Festuca dalmatica          50 40 33.7 10   9   4 

Cerastium alpinum                                              20 3  40 34.5 6  40 34.5  

Saxifraga tridactylites        11 15      3   6 25   

Sedum urvillei   11 11 17   8             

Saxifraga rotundifolia     6         20 11 10.6 25   

Lamium garganicum                                              10 3    25  9 

Sedum hispanicum              17 22.2 6 17  6              
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ʊʘʙʝʣʘ 5. ʅʘʩʪʘʚʘʢ 

 

 

 

ɹʨ. ʛʨʫʧʝ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

ɹʨ. ʬʠʪʦʮʝʥʦʣʦʰʢʠʭ ʩʥʠʤʘʢʘ 18 18 12 1 18 13 4 1 10 2 10 30 1 5 35 4 5 23 

Asperula purpurea    39 25.4 6 17 100               

Stachys recta           6     15 25.5     10        

Clinopodium alpinum           6     23 28.7 25            

Polypodium vulgare      6       10 21.6   3    

Geranium purpureum         6    6 15 28.0             

Galium album   6        10  10        

Sempervivum marmoreum      11    6       7       

Allium carinatum subsp. pulchellum       31 35.1 25    10        

Clinopodium acinos   22 32.1 11 8                

Woodsia alpina                                            31 32.1 25    20 19.1        

Seseli libanotis                10         9 18.3 

Anthemis cretica subsp. carpatica            10       9 18.3 

Hypericum maculatum              20 39.2    4 

Silene viscaria           6       13 29.2       

Anisantha sterilis            8  6              

Carex kitaibeliana      23 38.4     10        

Geranium rotundifolium     6  8                

Draba lasiocarpa     6 6                 

Campanula rapunculoides      6 6                 

Clematis vitalba  6    6              

Carex sempervirens             3   3    

Cicerbita muralis      6     8             

Allium schoenoprasum subsp. schoenoprasum      8     10        

Bellardiochloa variegata               9 18.9   9 

Veronica barrelieri      8     20 36.4        

Festuca picturata           10    6    

Sesleria filifolia      8   10          

Cerastium brachypetalum        6 8                

Geranium lucidum  6    6              

Arabis sagittata              6    6              

Thymus pulegioides       6 6                 

Galium lucidum                        8   20 36.4          

Euphrasia pectinata                                       8     10        

Aurinia saxatilis subsp. orientalis   11 32.5                  

Arenaria serpyllifolia       6                  

Galium anisophyllon    6                  

Viola hirta   6                  

Vicia villosa       6                  
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ʊʘʙʝʣʘ 5. ʅʘʩʪʘʚʘʢ 

ɹʨ. ʛʨʫʧʝ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

ɹʨ. ʬʠʪʦʮʝʥʦʣʦʰʢʠʭ ʩʥʠʤʘʢʘ 18 18 12 1 18 13 4 1 10 2 10 30 1 5 35 4 5 23 

Teucrium montanum    6                 

Xeranthemum annuum         8                

Linaria rubioides subsp. nissana   8                

Sedum cepaea     6              

Viola arvensis         6              

Campanula sparsa      6              

Rumex acetosella     6              

Hedera helix                                             6              

Sedum acre      6              

Centaurea stoebe subsp. australis                        6              

Muscari comosum     6              

Leontodon crispus             15 38.3             

Sedum ochroleucum               15 38.3             

Rorippa lippizensis          8             

Arabis alpina subsp. caucasica        8             

Petrorhagia prolifera      8             

Poa media           10 30.8          

Hieracium murorum                10 30.8          

Linum catharticum            10 30.8        

Dryopteris expansa                  10 30.8       

Botrychium lunaria            3       

Draba doerfleri            3       

Angelica sylvestris            3       

Vaccinium myrtillus               3       

Calamagrostis arundinacea                 3       

Geranium macrorrhizum               11 33.0    

Dryopteris filix-mas                                               11 33.0    

Agrostis capillaris               6 23.3    

Luzula luzuloides                                                  6 23.3    

Oxalis acetosella               3    

Gentiana asclepiadea               3    

Hieracium bifidum                                                  3    

Galium odoratum               3    

Thalictrum aquilegiifolium               3    

Valeriana tripteris               3    

Poa laxa                3    

Veronica baumgartenii               3    

Ranunculus montanus               3    

Leucanthemum ircutianum               3    

Scleranthus perennis                    9 28.7 

Pilosella alpicola                     4 

Pilosella hoppeana                  4 

Senecio rupestris                  4 
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ʆʧʠʩ ʜʦʙʠʿʝʥʠʭ ʛʨʫʧʘ (ʙʠˀʥʠʭ ʟʘʿʝʜʥʠʮʘ) ʜʘʪ ʿʝ ʫ ʥʘʩʪʘʚʢʫ ʪʝʢʩʪʘ. ʃʘʪʠʥʩʢʠ 

ʥʘʟʠʚʠ ʚʠʩʦʢʦ ʜʠʿʘʛʥʦʩʪʠʯʢʠʭ, ʚʠʩʦʢʦ ʢʦʥʩʪʘʥʪʥʠʭ ʠ ʚʠʩʦʢʦ ʜʦʤʠʥʘʥʪʥʠʭ ʚʨʩʪʘ 

ʠʩʪʘʢʥʫʪʠ ʩʫ ʧʦʜʝʙˀʘʥʠʤ ʩʣʦʚʠʤʘ. ɺʨʝʜʥʦʩʪʠ phi-ʢʦʝʬʠʮʠʿʝʥʪʘ ʜʠʿʘʛʥʦʩʪʠʯʢʠʭ ʚʨʩʪʘ 

ʥʘʚʝʜʝʥʝ ʩʫ ʫ ʟʘʛʨʘʜʠ ʥʘʢʦʥ ʣʘʪʠʥʩʢʦʛ ʥʘʟʠʚʘ ʚʨʩʪʝ, ʧʨʠ ʯʝʤʫ ʩʫ ʚʨʝʜʥʦʩʪʠ ʟʘ ʚʠʩʦʢʦ 

ʜʠʿʘʛʥʦʩʪʠʯʢʝ ʚʨʩʪʝ ʜʘʪʝ ʧʦʜʝʙˀʘʥʦ. ʊʘʢʦʹʝ, ʚʨʝʜʥʦʩʪʠ ʬʨʝʢʚʝʥʪʥʦʩʪʠ ʢʦʥʩʪʘʥʪʥʠʭ 

ʚʨʩʪʘ ʥʘʣʘʟʝ ʩʝ ʫ ʟʘʛʨʘʜʠ ʥʘʢʦʥ ʣʘʪʠʥʩʢʦʛ ʥʘʟʠʚʘ ʚʨʩʪʝ ʠ ʧʦʜʝʙˀʘʥʝ ʩʫ ʫ ʩʣʫʯʘʿʫ ʚʠʩʦʢʦ 

ʢʦʥʩʪʘʥʪʥʠʭ ʚʨʩʪʘ. 

 

5.1.1. ɻʨʫʧʘ 1: ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Silene flavescens 

(ʊʘʙʝʣʘ 5; ʇʨʠʣʦʛ 1; ʉʣʠʢʘ 11) 

ɼʠʿʘʛʥʦʩʪʠʯʢʝ ʚʨʩʪʝ: Silene flavescens (54,1) ʠ Petrorhagia saxifraga (L.) Link (45,0). 

ʂʦʥʩʪʘʥʪʥʝ ʚʨʩʪʝ: Silene flavescens (94), Asplenium ruta-muraria (67) ʠ Sedum album L. 

(44). 

ɼʦʤʠʥʘʥʪʥʝ ʚʨʩʪʝ: Asperula purpurea (L.) Ehrend., Asplenium ruta-muraria ʠ Silene 

flavescens. 

ɿʘʿʝʜʥʠʮʘ ʦʙʫʭʚʘʪʘ 38 ʪʘʢʩʦʥʘ, ʟʘʙʝʣʝʞʝʥʠʭ ʫ 18 ʬʠʪʦʮʝʥʦʣʦʰʢʠʭ ʩʥʠʤʘʢʘ, ʩʘ 

ʧʨʦʩʝʢʦʤ ʦʜ 5,3 ʪʘʢʩʦʥʘ ʧʦ ʩʥʠʤʢʫ. ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʩʘʩʪʦʿʠʥʘ ʜʦʢʫʤʝʥʪʦʚʘʥ ʿ ʝ ʫ ʢʘˁʦʥʫ 

ʨʝʢʝ ɺʠʩʦʯʠʮʝ, ʫ ʩʝʣʫ ʈʩʦʚʮʠ. ɿʘʿʝʜʥʠʮʘ ʩʝ ʨʘʟʚʠʿʘ ʫ ʭʨʘʩʪʦʚʦʤ ʚʝʛʝʪʘʮʠʿʩʢʦʤ ʧʦʿʘʩʫ, ʥʘ 

ʥʘʜʤʦʨʩʢʠʤ ʚʠʩʠʥʘʤʘ ʦʜ 338 ʜʦ 844 ʤ (ʇʨʠʣʦʛ 2). ʉʧʨʘʪʦʚʠ ʤʘʭʦʚʠʥʘ, ʣʠʰʘʿʝʚʘ ʠ 

ʚʘʩʢʫʣʘʨʥʠʭ ʙʠˀʘʢʘ ʩʫ ʛʦʪʦʚʦ ʧʦʜʿʝʜʥʘʢʦ ʨʘʟʚʠʿʝʥʠ, ʩʘ ʧʨʦʩʝʯʥʦʤ ʧʦʢʨʦʚʥʦʰ˂ʫ ʦʜ 

17,22; 18,33 ʠ 18,61%, ʨʝʜʦʤ (ʇʨʠʣʦʛ 3). ʉʘʩʪʦʿʠʥʝ ʥʘʩʪʘˁʫʿʫ ʩʫʚʝ ʧʫʢʦʪʠʥʝ ʢʨʝʯˁʘʯʢʠʭ 

ʩʪʝʥʘ ʢʦʿʝ ʩʫ ʦʢʨʝʥʫʪʝ ʢʘ ʿʫʛʫ (S, SE ʠ SW), hʪʦ ʫʢʘʟʫʿʝ ʜʘ ʙʠˀʢʝ ʢʦʿʝ ʫʣʘʟʝ ʫ ʩʘʩʪʘʚ ʦʚʝ 

ʟʘʿʝʜʥʠʮʝ ʧʨʝʬʝʨʠʨʘʿʫ ʦʩʫʥʯʘʥʘ ʩʪʘʥʠʰʪʘ (ʇʨʠʣʦʛ 4). ʀʧʘʢ, ʥʝʢʦʣʠʢʦ ʩʘʩʪʦʿʠʥʘ ʿʝ 

ʜʦʢʫʤʝʥʪʦʚʘʥʦ ʠ ʥʘ ʜʨʫʛʠʤ ʝʢʩʧʦʟʠʮʠʿʘʤʘ, ʫʢʘʟʫʿʫ˂ʠ ʥʘ ʦʜʨʝʹʝʥʫ ʩʧʦʩʦʙʥʦʩʪ ʙʠˀʘʢʘ 

ʢʦʿʝ ʿʝ ʠʟʛʨʘʹʫʿʫ ʜʘ ʩʝ ʧʨʠʣʘʛʦʜʝ ʠ ʩʪʘʥʠʰʪʠʤʘ ʫ ʩʝʥʮʠ. ɿʘʿʝʜʥʠʮʘ ʩʝ ʥʘʿʯʝʰ˂ʝ ʿʘʚˀʘ ʥʘ 

ʚʝʨʪʠʢʘʣʥʠʤ ʩʪʨʘʥʘʤʘ ʩʪʝʥʘ (90Á) (ʇʨʠʣʦʛ 2). ʇʦʨʝʜ ʧʨʝʜʩʪʘʚʥʠʢʘ ʢʣʘʩʝ Asplenietea 

trichomanis, ʤʝʹʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʤ ʚʨʩʪʘʤʘ ʿʘʚˀʘʿʫ ʩʝ ʠ ʧʨʝʜʩʪʘʚʥʠʮʠ ʢʣʘʩʘ Sedo-

Scleranthetea Br.-Bl. 1955 (ʧʠʦʥʠʨʩʢʘ ʚʝʛʝʪʘʮʠʿʘ ʧʣʠʪʢʠʭ ʟʝʤˀʠʰʪʘ ʥʘ ʩʪʝʥʘʤʘ) ʠ 

Festuco-Brometea Br.-Bl. et Tx. ex So· 1947 (ʩʫʚʘ ʪʨʘʚʥʘ ʠ ʩʪʝʧʩʢʘ ʚʝʛʝʪʘʮʠʿʘ). 
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5.1.2. ɻʨʫʧʘ 2: ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Asplenium ruta-muraria 

(ʊʘʙʝʣʘ 5; ʇʨʠʣʦʛ 5; ʉʣʠʢʘ 12) 

ɼʠʿʘʛʥʦʩʪʠʯʢʝ ʚʨʩʪʝ: Asplenium ruta-muraria (48,4). 

ʂʦʥʩʪʘʥʪʥʝ ʚʨʩʪʝ: Asplenium ruta-muraria (100). 

ɼʦʤʠʥʘʥʪʥʠʭ ʚʨʩʪʘ ʥʝʤʘ. 

ʋ ʦʢʚʠʨʫ 18 ʬʠʪʦʮʝʥʦʣʦʰʢʠʭ ʩʥʠʤʘʢʘ ʝʚʠʜʝʥʪʠʨʘʥʦ ʿʝ 20 ʚʨʩʪʘ, ʩʘ ʧʨʦʩʝʯʥʠʤ 

ʙʨʦʿʝʤ ʦʜ 2,8 ʚʨʩʪʝ ʧʦ ʩʥʠʤʢʫ. ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʩʘʩʪʦʿʠʥʘ ʟʘʙʝʣʝʞʝʥ ʿʝ ʫ ʩʝʣʫ ʈʩʦʚʮʠ, ʫ ʩʫʚʠʤ 

ʧʫʢʦʪʠʥʘʤʘ ʢʨʝʯˁʘʯʢʠʭ ʩʪʝʥʘ; ʩʘʤʦ ʿʝ ʿʝʜʥʘ ʧʨʠʩʫʪʥʘ ʥʘ ʩʠʣʠʢʘʪʠʤʘ (ʚʨʭ ɹʘʙʠʥ ʟʫʙ). 

ɿʘʿʝʜʥʠʮʘ ʿʝ ʫʛʣʘʚʥʦʤ ʙʝʣʝʞʝʥʘ ʥʘ ʥʠʞʠʤ ʥʘʜʤʦʨʩʢʠʤ ʚʠʩʠʥʘʤʘ, ʦʜ 359 ʜʦ 794 ʤ, ʫ 

ʭʨʘʩʪʦʚʦʤ ʚʝʛʝʪʘʮʠʿʩʢʦʤ ʧʦʿʘʩʫ. ʀʧʘʢ, ʧʦʿʝʜʠʥʝ ʩʘʩʪʦʿʠʥʝ ʟʘʙʝʣʝʞʝʥʝ ʩʫ ʥʘ ʟʥʘʪʥʦ ʚʝ˂ʠʤ 

ʥʘʜʤʦʨʩʢʠʤ ʚʠʩʠʥʘʤʘ: 1250 ʤ (ʙʫʢʦʚ ʚʝʛʝʪʘʮʠʿʩʢʠ ʧʦʿʘʩ) ʠ 1757 ʤ (ʩʫʙʘʣʧʠʿʩʢʠ 

ʚʝʛʝʪʘʮʠʿʩʢʠ ʧʦʿʘʩ) (ʇʨʠʣʦʛ 2). ʅʘʿʨʘʟʚʠʿʝʥʠʿʠ ʿʝ ʩʧʨʘʪ ʣʠʰʘʿʝʚʘ, ʩʘ ʧʨʦʩʝʯʥʦʤ 

ʧʦʢʨʦʚʥʦʰ˂ʫ ʦʜ 26,11%, ʜʦʢ ʩʫ ʩʧʨʘʪʦʚʠ ʤʘʭʦʚʠʥʘ ʠ ʚʘʩʢʫʣʘʨʥʠʭ ʙʠˀʘʢʘ ʩʣʘʙʠʿʝ 

ʨʘʟʚʠʿʝʥʠ (10,83% ʠ 8,61%, ʨʝʜʦʤ) (ʇʨʠʣʦʛ 3). ʉʘʩʪʦʿʠʥʝ ʩʫ ʫʛʣʘʚʥʦʤ ʙʝʣʝʞʝʥʝ ʥʘ 

ʚʝʨʪʠʢʘʣʥʠʤ ʩʪʨʘʥʘʤʘ ʩʪʝʥʘ, ʘʣʠ ʠ ʥʘ ʥʘʛʠʙʠʤʘ ʚʝ˂ʠʤ ʦʜ 90Á (110Á ʠ 160Á) (ʇʨʠʣʦʛ 2). 

ɿʘʿʝʜʥʠʮʘ ʿʝ ʧʨʝʪʝʞʥʦ ʜʦʢʫʤʝʥʪʦʚʘʥʘ ʥʘ ʿʫʞʥʠʤ ʝʢʩʧʦʟʠʮʠʿʘʤʘ, ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʩʢʣʦʥʦʩʪ 

ʙʠˀʘʢʘ ʢʦʿʝ ʫʣʘʟʝ ʫ ˁʝʥ ʩʘʩʪʘʚ ʢʘ ʦʩʫʥʯʘʥʠʤ ʠ ʪʦʧʣʠʤ ʩʪʨʘʥʘʤʘ ʩʪʝʥʘ (ʇʨʠʣʦʛ 4). 

ʄʝʹʫʪʠʤ, ʫ ʤʘˁʝʤ ʙʨʦʿʫ ʩʣʫʯʘʿʝʚʘ ʝʚʠʜʝʥʪʠʨʘʥʘ ʿʝ ʠ ʥʘ ʜʨʫʛʠʤ ʝʢʩʧʦʟʠʮʠʿʘʤʘ. 

ʉʣʠʢʘ 11. ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Silene flavescens. ʌʦʪʦʛʨʘʬʠʿʝ ï ɱʦʚʘʥʘ ʉʪʦʿʘʥʦʚʠ˂. 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ  ɱʦʚʘʥʘ ʉʪʦʿʘʥʦʚʠ˂ 

 

- 51 - 

 

ɼʠʿʘʛʥʦʩʪʠʯʢʘ ʠ ʢʦʥʩʪʘʥʪʥʘ ʚʨʩʪʘ ʦʚʝ ʟʘʿʝʜʥʠʮʝ, Asplenium ruta-muraria, ʪʠʧʠʯʘʥ ʿʝ 

ʧʨʝʜʩʪʘʚʥʠʢ ʢʣʘʩʝ Asplenietea trichomanis. 

 

5.1.3. ɻʨʫʧʘ 3: ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Asplenium ceterach 

(ʊʘʙʝʣʘ 5; ʇʨʠʣʦʛ 6; ʉʣʠʢʘ 13) 

ɼʠʿʘʛʥʦʩʪʠʯʢʝ ʚʨʩʪʝ: Asplenium ceterach (89,9). 

ʂʦʥʩʪʘʥʪʥʝ ʚʨʩʪʝ: Asplenium ceterach (100), Asplenium ruta-muraria (50), Sedum album 

(58) ʠ Silene flavescens (50). 

ɼʦʤʠʥʘʥʪʥʝ ʚʨʩʪʝ: Asplenium ceterach. 

ʋ ʢʘˁʦʥʫ ʨʝʢʝ ɺʠʩʦʯʠʮʝ, ʥʘʜʦʤʘʢ ʩʝʣʘ ʈʩʦʚʮʠ, ʫ ʦʢʚʠʨʫ ʭʨʘʩʪʦʚʦʛ ʚʝʛʝʪʘʮʠʿʩʢʦʛ 

ʧʦʿʘʩʘ (ʦʜ 732 ʜʦ 812 ʤ ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ) (ʇʨʠʣʦʛ 2), ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʟʘʿʝʜʥʠʮʘ ʫ ʢʦʿʦʿ 

ʜʦʤʠʥʠʨʘ ʚʨʩʪʘ Asplenium ceterach. ʆʚʘ ʟʘʿʝʜʥʠʮʘ ʦʙʫʭʚʘʪʘ ʫʢʫʧʥʦ 17 ʪʘʢʩʦʥʘ, 

ʝʚʠʜʝʥʪʠʨʘʥʠʭ ʫ 12 ʬʠʪʦʮʝʥʦʣʦʰʢʠʭ ʩʥʠʤʘʢʘ, ʩʘ ʧʨʦʩʝʯʥʠʤ ʙʨʦʿʝʤ ʦʜ 4,17 ʪʘʢʩʦʥʘ ʧʦ 

ʩʥʠʤʢʫ. ʉʘʩʪʦʿʠʥʝ ʩʝ ʨʘʟʚʠʿʘʿʫ ʫ ʩʫʚʠʤ ʧʫʢʦʪʠʥʘʤʘ ʢʨʝʯˁʘʯʢʠʭ ʩʪʝʥʘ ʠ ʦʜʣʠʢʫʿʫ ʩʝ 

ʜʦʙʨʦ ʨʘʟʚʠʿʝʥʠʤ ʩʧʨʘʪʦʤ ʤʘʭʦʚʠʥʘ, ʯʠʿʘ ʧʨʦʩʝʯʥʘ ʧʦʢʨʦʚʥʦʩʪ ʠʟʥʦʩʠ 38,75%. 

ʉʧʨʘʪʦʚʠ ʣʠʰʘʿʝʚʘ ʠ ʚʘʩʢʫʣʘʨʥʠʭ ʙʠˀʘʢʘ ʩʫ ʤʘˁʝ ʟʘʩʪʫʧˀʝʥʠ, ʩʘ ʧʨʦʩʝʯʥʦʤ 

ʧʦʢʨʦʚʥʦʰ˂ʫ ʦʜ 20,42% ʠ 13,75%, ʨʝʜʦʤ (ʇʨʠʣʦʛ 3). ɿʘʿʝʜʥʠʮʘ ʿʝ ʫʛʣʘʚʥʦʤ ʙʝʣʝʞʝʥʘ ʥʘ 

ʦʩʫʥʯʘʥʠʤ ʩʪʨʘʥʘʤʘ ʩʪʝʥʘ ʦʨʠʿʝʥʪʠʩʘʥʠʭ ʢʘ ʿʫʛʫ (ʇʨʠʣʦʛ 4), ʥʘʛʠʙʘ ʦʜ 80Á ʜʦ 90Á 

(ʇʨʠʣʦʛ 2). ʀʧʘʢ, ʫ ʤʘˁʝʤ ʙʨʦʿʫ ʩʣʫʯʘʿʝʚʘ ʝʚʠʜʝʥʪʠʨʘʥʘ ʿʝ ʠ ʥʘ ʩʝʚʝʨʥʠʤ ʠ ʠʩʪʦʯʥʠʤ 

ʉʣʠʢʘ 12. ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Asplenium ruta-muraria. 

ʌʦʪʦʛʨʘʬʠʿʝ ï ɱʦʚʘʥʘ ʉʪʦʿʘʥʦʚʠ˂. 
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ʝʢʩʧʦʟʠʮʠʿʘʤʘ (ʇʨʠʣʦʛ 4). ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʚʨʩʪʘ ʧʨʠʧʘʜʘ ʢʣʘʩʠ 

Asplenietea trichomanis, ʜʦʢ ʿʝ Sedum album, ʧʨʝʜʩʪʘʚʥʠʢ ʢʣʘʩʝ Sedo-Scleranthetea, 

ʠʟʫʟʝʪʘʢ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.1.4. ɻʨʫʧʘ 4: ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Potentilla tommasiniana 

(ʊʘʙʝʣʘ 5; ʇʨʠʣʦʛ 7; ʉʣʠʢʘ 14) 

ɼʠʿʘʛʥʦʩʪʠʯʢʝ ʚʨʩʪʝ: Potentilla tommasiniana F.W. Schultz (100), Teucrium chamaedrys 

L. (93,6), Melica transsilvanica Schur (88,2) ʠ Satureja kitaibelii Wierzb. ex Heuff. (86,0). 

ɼʦʤʠʥʘʥʪʥʝ ʚʨʩʪʝ: Potentilla tommasiniana ʠ Satureja kitaibelii. 

ɿʘʿʝʜʥʠʮʘ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʫ ʩʝʣʫ ʈʩʦʚʮʠ, ʥʘ ʥʘʜʤʦʨʩʢʦʿ ʚʠʩʠʥʠ ʦʜ 818 ʤ (ʭʨʘʩʪʦʚ 

ʚʝʛʝʪʘʮʠʿʩʢʠ ʧʦʿʘʩ). ʈʘʟʚʠʿʘ ʩʝ ʫ ʧʫʢʦʪʠʥʘʤʘ ʩʫʚʠʭ ʢʨʝʯˁʘʯʢʠʭ ʩʪʝʥʘ ʥʘʛʠʙʘ 85Á 

(ʇʨʠʣʦʛ 2), ʦʨʠʿʝʥʪʠʩʘʥʠʭ ʢʘ ʿʫʛʦʠʩʪʦʢʫ (ʇʨʠʣʦʛ 4). ʋ ʦʢʚʠʨʫ ʿʝʜʥʦʛ ʬʠʪʦʮʝʥʦʣʦʰʢʦʛ 

ʩʥʠʤʢʘ ʝʚʠʜʝʥʪʠʨʘʥʦ ʿʝ 10 ʚʨʩʪʘ. ʅʘʿʨʘʟʚʠʿʝʥʠʿʠ ʿ ʝ ʩʧʨʘʪ ʤʘʭʦʚʠʥʘ, ʩʘ ʧʦʢʨʦʚʥʦʰ˂ʫ ʦʜ 

50%, ʜʦʢ ʩʧʨʘʪʦʚʠ ʣʠʰʘʿʝʚʘ ʠ ʚʘʩʢʫʣʘʨʥʠʭ ʙʠˀʘʢʘ ʠʤʘʿʫ ʤʘˁʫ ʧʦʢʨʦʚʥʦʩʪ (10% ʠ 30%) 

ʉʣʠʢʘ 13. ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Asplenium ceterach. 

ʌʦʪʦʛʨʘʬʠʿʝ ï ɱʦʚʘʥʘ ʉʪʦʿʘʥʦʚʠ˂. 
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(ʇʨʠʣʦʛ 3). ʆʜ ʧʨʝʜʩʪʘʚʥʠʢʘ ʢʣʘʩʝ Asplenietea trichomanis, ʧʨʠʩʫʪʥʝ ʩʫ ʚʨʩʪʝ Asplenium 

trichomanes L., A. ruta-muraria, Silene flavescens ʠ Jovibarba heuffelii (Schott) Ć.Lºve & 

D.Lºve. ʄʝʹʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʤ ʚʨʩʪʘʤʘ ʟʥʘʯʘʿʘʥ ʫʜʝʦ ʧʨʠʧʘʜʘ ʧʨʝʜʩʪʘʚʥʠʮʠʤʘ ʢʣʘʩʝ 

Festuco-Brometea. 

 

5.1.5. ɻʨʫʧʘ 5: ɸʩʦʮʠʿʘʮʠʿʘ Asplenio trichomani-Po±tum nemoralis Boĸcaiu 1971 

(ʊʘʙʝʣʘ 5; ʇʨʠʣʦʛ 8; ʉʣʠʢʘ 15) 

ɼʠʿʘʛʥʦʩʪʠʯʢʝ ʚʨʩʪʝ: Asplenium trichomanes (41,3). 

ʂʦʥʩʪʘʥʪʥʝ ʚʨʩʪʝ: Asplenium trichomanes (100). 

ɼʦʤʠʥʘʥʪʥʝ ʚʨʩʪʝ: Asplenium trichomanes, Asplenium septentrionale (L.) Hoffm., Poa 

nemoralis L. ʠ Sedum hispanicum L. 

ʋ ʦʢʚʠʨʫ 18 ʬʠʪʦʮʝʥʦʣʦʰʢʠʭ ʩʥʠʤʘʢʘ ʟʘʙʝʣʝʞʝʥʦ ʿʝ 34 ʪʘʢʩʦʥʘ, ʩʘ ʧʨʦʩʝʯʥʠʤ 

ʙʨʦʿʝʤ ʦʜ 3,61 ʪʘʢʩʦʥʘ ʧʦ ʩʥʠʤʢʫ. ʉʘʩʪʦʿʠʥʝ ʩʫ ʫʛʣʘʚʥʦʤ ʜʦʢʫʤʝʥʪʦʚʘʥʝ ʫ ʢʣʠʩʫʨʠ ʨʝʢʝ 

ʊʝʤʰʪʠʮʝ, ʢʘˁʦʥʫ ʊʦʧʣʦʜʦʣʩʢʝ ʨʝʢʝ ʠ ʢʘˁʦʥʫ ʂʦʚʘʥʠ ʜʦʣ. ʀʘʢʦ ʿʝ ʚʝ˂ʠʥʘ ʩʘʩʪʦʿʠʥʘ 

ʟʘʙʝʣʝʞʝʥʘ ʥʘ ʥʠʞʠʤ ʥʘʜʤʦʨʩʢʠʤ ʚʠʩʠʥʘʤʘ ʫ ʦʢʚʠʨʫ ʭʨʘʩʪʦʚʦʛ ʚʝʛʝʪʘʮʠʿʩʢʦʛ ʧʦʿʘʩʘ (ʦʜ 

546 ʜʦ 830 ʤ), ʪʨʠ ʩʘʩʪʦʿʠʥʝ ʩʫ ʜʦʢʫʤʝʥʪʦʚʘʥʝ ʥʘ ʟʥʘʪʥʦ ʚʝ˂ʠʤ ʚʠʩʠʥʘʤʘ, ʫ ʩʫʙʘʣʧʠʿʩʢʦʤ 

ʧʦʿʘʩʫ (ʥʘ 1757 ʠ 1765 ʤ) (ʇʨʠʣʦʛ 2). ʇʨʚʝʥʩʪʚʝʥʦ ʩʝ ʨʘʟʚʠʿʘ ʫ ʚʣʘʞʥʠʤ ʧʫʢʦʪʠʥʘʤʘ 

ʉʣʠʢʘ 14. ɿʘʿʝʜʥʠʮʘ ʚʨʩʪʝ Potentilla tommasiniana. ʌʦʪʦʛʨʘʬʠʿʝ ï ɱʦʚʘʥʘ ʉʪʦʿʘʥʦʚʠ˂. 
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ʩʠʣʠʢʘʪʥʠʭ ʩʪʝʥʘ, ʘʣʠ ʿʝ ʥʝʢʦʣʠʢʦ ʩʘʩʪʦʿʠʥʘ ʝʚʠʜʝʥʪʠʨʘʥʦ ʠ ʥʘ ʢʨʝʯˁʘʢʫ. ɿʘʿʝʜʥʠʮʘ ʿ ʝ 

ʫʛʣʘʚʥʦʤ ʙʝʣʝʞʝʥʘ ʥʘ ʩʪʨʘʥʘʤʘ ʩʪʝʥʘ ʦʨʠʿʝʥʪʠʩʘʥʠʤ ʢʘ ʩʝʚʝʨʫ ʠ ʿʫʛʫ (ʇʨʠʣʦʛ 4) ʩʘ 

ʥʘʛʠʙʠʤʘ ʦʜ 80 ʜʦ 90Á (ʇʨʠʣʦʛ 2). ʇʨʦʩʝʯʥʘ ʧʦʢʨʦʚʥʦʩʪ ʩʧʨʘʪʘ ʤʘʭʦʚʠʥʘ ʿʝ ʥʘʿʚʝ˂ʘ 

(33,05%), ʜʦʢ ʿʝ ʧʨʦʩʝʯʥʘ ʧʦʢʨʦʚʥʦʩʪ ʩʧʨʘʪʦʚʘ ʣʠʰʘʿʝʚʘ ʠ ʚʘʩʢʫʣʘʨʥʠʭ ʙʠˀʘʢʘ ʛʦʪʦʚʦ 

ʜʚʦʩʪʨʫʢʦ ʤʘˁʘ (16,39% ʠ 15,83%) (ʇʨʠʣʦʛ 3). ɿʘʿʝʜʥʠʮʘ ʩʝ ʨʘʟʚʠʿʘ ʫ ʩʝʥʮʠ, ʪʘʯʥʠʿʝ ʫ 

ʜʫʙʦʢʠʤ ʧʫʢʦʪʠʥʘʤʘ, ʧʦʜ ʧʨʝʚʠʩʠʤʘ ʠʣʠ ʥʘ ʩʪʝʥʘʤʘ ʫʥʫʪʘʨ ʰʫʤʘ, ʛʜʝ ʧʦʢʨʦʚʥʦʩʪ ʩʧʨʘʪʘ 

ʤʘʭʦʚʠʥʘ ʜʦʩʪʠʞʝ ʚʠʩʦʢʝ ʚʨʝʜʥʦʩʪʠ, ʢʦʿʝ ʚʘʨʠʨʘʿʫ ʦʜ 70-85%. ʇʦʨʝʜ ʧʨʝʜʩʪʘʚʥʠʢʘ ʢʣʘʩʝ 

Asplenietea trichomanis, ʟʘ ʟʘʿʝʜʥʠʮʫ ʿʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʠ ʚʨʩʪʘ Poa nemoralis, ʢʦʿʘ ʿʝ 

ʜʠʿʘʛʥʦʩʪʠʯʢʘ ʟʘ ʚʝʛʝʪʘʮʠʿʩʢʫ ʢʣʘʩʫ Quercetea pubescentis Doing-Kraft ex Scamoni et 

Passarge 1959. ʇʦʤʝʥʫʪʘ ʢʣʘʩʘ ʦʙʫʭʚʘʪʘ ʭʨʘʩʪʦʚʝ, ʤʝʰʦʚʠʪʝ ʣʠʩʪʦʧʘʜʥʝ ʠ ʯʝʪʠʥʘʨʩʢʝ 

ʰʫʤʝ ʪʦʧʣʠʭ ʧʦʜʨʫʯʿʘ ʫ ʭʣʘʜʥʦ-ʫʤʝʨʝʥʠʤ ʧʦʿʘʩʝʚʠʤʘ ʩʨʝʜˁʝ ʠ ʿʫʞʥʝ ɽʚʨʦʧʝ, ʢʘʦ ʠ 

ʩʫʧʨʘʤʝʜʠʪʝʨʘʥʩʢʠ ʧʦʿʘʩ ʄʝʜʠʪʝʨʘʥʘ, ʄʘʣʝ ɸʟʠʿʝ ʠ ɹʣʠʩʢʦʛ ʠʩʪʦʢʘ. 

ʉʣʠʢʘ 15. ɸʩʦʮʠʿʘʮʠʿʘ Asplenio trichomani-Po±tum nemoralis Boĸcaiu 1971. 

ʌʦʪʦʛʨʘʬʠʿʝ ï ɱʦʚʘʥʘ ʉʪʦʿʘʥʦʚʠ˂. 
 


































































































































































































































































































