
     

 

ʌɽɼɽʈɸʃʔʅʆɽ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɹʖɼɾɽʊʅʆɽ ʋʏʈɽɾɼɽʅʀɽ ʅɸʋʂʀ 

ʌɽɼɽʈɸʃʔʅʓʁ ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʎɽʅʊʈ 

çʂɸʈɽʃʔʉʂʀʁ ʅɸʋʏʅʓʁ ʎɽʅʊʈ ʈʆʉʉʀʁʉʂʆʁ ɸʂɸɼɽʄʀʀ ʅɸʋʂè 

 

 

 

ʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʠ 
 

 

ʆɹɸɹʂʆ ʈʆʄɸʅ ʇɸɺʃʆɺʀʏ 

 

 

ʉʆʉʊɸɺ ʀ ʉʊʈʋʂʊʋʈɸ ʕʇʀʌʀʊʅʓʍ ʉʆʆɹʑɽʉʊɺ ʉ 

ɼʆʄʀʅʀʈʆɺɸʅʀɽʄ ʄʍʆɺ ɺ ʋʉʃʆɺʀʗʍ ʉʈɽɼʅɽʊɸɪɾʅʓʍ 

ɽʃʔʅʀʂʆɺ ʏɽʈʅʀʏʅʓʍ 

 

1.5.9. ɹʦʪʘʥʠʢʘ 

 

 

ɼʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʸʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

 

 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ  

ʂʨʳʰʝʥʴ ɸʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ 

 

 

 

 

 

ʇʝʪʨʦʟʘʚʦʜʩʢ  
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ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʄʦʭʦʦʙʨʘʟʥʳʝ ï ʚʘʞʥʘʷ ʯʘʩʪʴ ʵʢʦʩʠʩʪʝʤ, ʦʥʠ ʫʯʘʩʪʚʫʶʪ ʚ ʢʨʫʛʦʚʦʨʦʪʝ 

ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʚʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ. ʏʠʩʣʦ ʵʧʠʬʠʪʥʳʭ 

ʤʦʭʦʦʙʨʘʟʥʳʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 30ï60 ʚʠʜʦʚ ʚ ʙʦʨʝʘʣʴʥʦʡ ʟʦʥʝ ʠ ʜʦ 140 ʚʠʜʦʚ ʚ ʟʦʥʝ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ (Meģaka et al., 2008; Tarasova et al., 2017; ʈʳʢʦʚʩʢʠʡ ʠ ʜʨ., 2020; 

ʆʙʘʙʢʦ, ʊʘʨʘʩʦʚʘ, 2021). ʅʘ ʩʪʚʦʣʘʭ ʠ ʚ ʢʨʦʥʘʭ ʜʝʨʝʚʴʝʚ ʩʫʭʘʷ ʙʠʦʤʘʩʩʘ ʤʦʭʦʦʙʨʘʟʥʳʭ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ ʦʪ 9 ʢʛ/ʛʘ ʚ ʙʦʨʝʘʣʴʥʳʭ ʣʝʩʘʭ (Ellyson, Sillett, 2003; Hembre et al. 2021), ʜʦ 900 ʢʛ/ʛʘ ʚ 

ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʭ ʧʩʝʚʜʦʪʩʫʛʦʚʳʭ ʣʝʩʘʭ (Pike et al. 1977; Hembre et al. 2021) ʠ 14000 ʢʛ/ʛʘ ʚ ʛʦʨʥʳʭ 

ʪʫʤʘʥʥʳʭ ʣʝʩʘʭ (Pocs, 1980). 

ʄʭʠ ʠ ʧʝʯʸʥʦʯʥʠʢʠ ʷʚʣʷʶʪʩʷ ʧʦʡʢʠʣʦʛʠʜʨʠʯʝʩʢʠʤʠ ʦʨʛʘʥʠʟʤʘʤʠ, ʚʣʘʞʥʦʩʪʴ ʪʝʣʘ 

ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʦʢʨʫʞʘʶʱʠʭ ʫʩʣʦʚʠʡ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥʠ ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʯʫʪʢʠʝ 

ʠʥʜʠʢʘʪʦʨʳ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ, ʘ ʩ ʜʨʫʛʦʡ ï ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʘʜʘʧʪʘʮʠʦʥʥʳʭ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, ʟʘʥʠʤʘʷ ʨʘʟʣʠʯʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʥʠʰʠ, ʦʩʚʘʠʚʘʷ ʢʘʢ ʦʧʪʠʤʘʣʴʥʳʝ, ʪʘʢ ʠ 

ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʦʙʠʪʘʥʠʷ (Glime, 2007). ʄʥʦʛʠʝ ʚʠʜʳ ʤʦʭʦʦʙʨʘʟʥʳʭ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ 

ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʠʤʝʶʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʩʫʢʮʝʩʩʠʦʥʥʦʡ 

ʜʠʥʘʤʠʢʠ, ʦʥʠ ʦʩʦʙʝʥʥʦ ʫʷʟʚʠʤʳ ʚ ʫʩʣʦʚʠʷʭ ʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʘ ʠ ʫʩʠʣʠʚʘʶʱʝʛʦʩʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʵʧʠʬʠʪʥʳʭ ʤʦʭʦʦʙʨʘʟʥʳʭ ʢ ʚʥʝʰʥʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ 

ʦʧʨʝʜʝʣʷʝʪ ʠʥʪʝʨʝʩ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʢ ʥʠʤ ʚ ʩʚʷʟʠ ʩ ʠʥʜʠʢʘʮʠʝʡ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

(Meģaka et al., 2012; Ezer et al. 2017, ʊʘʨʘʩʦʚʘ, 2017, ʆʙʘʙʢʦ ʠ ʜʨ., 2017; ʆʙʘʙʢʦ, ʊʘʨʘʩʦʚʘ, 2018; 

ʠ ʜʨ.) ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ (ɹʘʠʰʝʚʘ, ʉʦʣʦʤʝʱ, 1994; Barkman, 1958; 

Mucina, et al., 2016; ɹʘʠʰʝʚʘ ʠ ʜʨ., 2015 ʠ ʜʨ.). ʇʨʠ ʵʪʦʤ ʚʦʧʨʦʩʳ ʩʪʨʦʝʥʠʷ ʩʘʤʠʭ ʵʧʠʬʠʪʥʳʭ 

ʤʦʭʦʚʳʭ ʩʦʦʙʱʝʩʪʚ ʦʩʪʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦ ʠʟʫʯʝʥʥʳʤʠ (Billings, Drew 1938; Cain, Sharp, 

1938; Barkman, 1958; Ashton, 1986; ʇʠʩʘʨʝʥʢʦ, 2001; ʀʩʘʢʦʚʘ, 2009; Sagar, Wilson, 2009; Ezer et 

al. 2019 ʠ ʜʨ.) ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʦʭʦʦʙʨʘʟʥʳʭ 

ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʦʜʯʸʨʢʠʚʘʝʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ (Slack, Glime 1985; Slack 

1990), ʠ ʵʪʘ ʧʨʦʙʣʝʤʘ ʚʢʣʶʯʝʥʘ ʚ ʩʧʠʩʦʢ 50 ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʙʨʠʦʣʦʛʠʠ (Pati¶o et al., 

2022). ɼʠʥʘʤʠʯʥʳʝ ʠ ʥʝʙʦʣʴʰʠʝ ʧʦ ʨʘʟʤʝʨʘʤ ʵʧʠʬʠʪʥʳʝ ʦʙʨʘʩʪʘʥʠʷ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʤʦʜʝʣʴʥʳʡ ʦʙʲʝʢʪ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʜʠʥʘʤʠʢʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ (Billings Drew 1938; Cain, Sharp, 1938; Ashton, 1986; Isakova, 2009; Putna, Meģaka, 2012; 

Meģaka 2014; Tarasova et al., 2017; Rykovskij ʠ et al., 2020; Obabko, Tarasova, 2021 ʠ ʜʨ.). 

ʎʝʣʴ: ʠʟʫʯʠʪʴ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ ʤʦʭʦʚʳʭ ʵʧʠʬʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ ʩʨʝʜʥʝʪʘʸʞʥʳʭ 

ʝʣʴʥʠʢʘʭ ʯʝʨʥʠʯʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʝʣʠʠ. 

 

ɿʘʜʘʯʠ: 

1) ɺʳʷʚʠʪʴ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ɻ ʧʠʬʠʪʥʳʭ ʤʭʦʚ ʩʨʝʜʥʝʪʘʸʞʥʳʭ ʝʣʴʥʠʢʦʚ ʯʝʨʥʠʯʥʳʭ 
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2) ɺʳʷʚʠʪʴ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʵʧʠʬʠʪʥʳʭ ʤʦʭʦʚʳʭ 

ʩʦʦʙʱʝʩʪʚ ʥʘ ʫʨʦʚʥʝ ʬʠʪʦʮʝʥʦʟʘ. 

3) ʀʩʩʣʝʜʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʜʠʥʘʤʠʢʫ ɻ ʧʠʬʠʪʥʳʭ ʤʦʭʦʚʳʭ ʦʙʨʘʩʪʘʥʠʡ ʥʘ ʩʪʚʦʣʘʭ ʦʩʥʦʚʥʳʭ 

ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʚ ʫʩʣʦʚʠʷʭ ʝʣʴʥʠʢʦʚ ʯʝʨʥʠʯʥʳʭ. 

 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

 1) ʕʧʠʬʠʪʥʳʡ ʤʦʭʦʚʦ ʣʠʰʘʡʥʠʢʦʚʳʡ ʧʦʢʨʦʚ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʦʚ ʦʩʠʥʳ ʠ ʝʣʠ ʚ ʫʩʣʦʚʠʷʭ 

ʩʨʝʜʥʝʡ ʪʘʡʛʠ ʬʦʨʤʠʨʫʝʪʩʷ ʫʩʪʦʡʯʠʚʳʤ ʢʦʤʧʣʝʢʩʦʤ ʦʙʳʯʥʳʭ ʚʠʜʦʚ: Hylocomium splendens, 

Hylocomiadelphus triquetrus, Pleurozium schreberi, Plagiomnium cuspidatum, Sanionia uncinata, 

Pylaisia polyantha. 

2) ʕʧʠʬʠʪʥʳʝ ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʩʪʚʦʣʘʭ ʦʩʠʥʳ ʠ ʝʣʠ ʬʦʨʤʠʨʫʶʪ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠʟ ʧʦʣʦʩ ʠ ʧʷʪʝʥ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʚʝʨʪʠʢʘʣʴʥʳʤ 

(ʚʳʩʦʪʥʳʤ) ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ (ʵʢʩʧʦʟʠʮʠʦʥʥʳʡ) ʛʨʘʜʠʝʥʪʘʤʠ ʫʚʣʘʞʥʝʥʠʷ ʠ ʦʩʚʝʱʸʥʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʨʘʟʣʠʯʠʷʤʠ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʧʪʠʤʫʤʘʭ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ. 

 ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. 

ʆʙʦʙʱʝʥʳ ʜʘʥʥʳʝ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʵʧʠʬʠʪʦʚ ʜʣʷ ʧʦʜʟʦʥʳ ʩʨʝʜʥʝʡ ʪʘʡʛʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʝʣʠʠ. ʇʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʳ ʦʧʠʩʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʩʩʣʝʜʦʚʘʪʴ 

ʵʧʠʬʠʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʫʨʦʚʥʝ ʣʝʩʥʦʛʦ ʬʠʪʦʮʝʥʦʟʘ ʠ ʥʘ ʩʪʚʦʣʘʭ ʦʪʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ. ɼʣʷ 

ʩʨʝʜʥʝʪʘʸʞʥʳʭ ʝʣʴʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʝʥʠʝ ʵʧʠʬʠʪʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʥʘ ʩʪʚʦʣʘʭ ʦʩʠʥʳ (Populus tremula L.) ʠ ʝʣʠ (Picea abies (L.) H.Karst.). ʇʦʢʘʟʘʥʳ 

ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʪʨʫʢʪʫʨʫ ʠ ʜʠʥʘʤʠʢʫ ʵʧʠʬʠʪʥʳʭ ʦʙʨʘʩʪʘʥʠʡ ʥʘ ʩʪʚʦʣʘʭ 

ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʘʞʥʳ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚʝʜʝʥʠʠ ʢʨʘʩʥʳʭ ʢʥʠʛ, ʚʳʜʝʣʝʥʠʠ ʦʩʦʙʦ 

ʮʝʥʥʳʭ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʠ ʦʪʚʦʜʘʭ ʣʝʩʘ ʚ ʨʫʙʢʫ.  

ʋʯʘʩʪʠʝ ʚ ʪʝʤʘʭ ʠ ʧʨʦʝʢʪʘʭ. 

ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣ ʧʦʣʫʯʝʥ ʛʨʘʥʪ ʈʌʌʀ çɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʵʧʠʬʠʪʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʩʪʚʦʣʘʭ ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʩʨʝʜʥʝʪʘʸʞʥʳʭ ʝʣʴʥʠʢʦʚè 

(2020-2022 ʛʛ., ʨʫʢ. ʂʨʳʰʝʥʴ ɸ.ʄ., ̄ 20-34-9003120). ʂʨʦʤʝ ɻ ʪʦʛʦ ʤʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣʠ 

ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʪʝʤʘʤ çʂʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʘʢʪʦʨʦʚ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʪʘʸʞʥʳʭ ʣʝʩʦʚè (2021-2025 ʛʛ., ʨʫʢ. ʂʨʳʰʝʥʴ ɸ.ʄ., ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ, 

FMEN-2021-0018), RETROFOR ï çʃʝʩʦʚʦʜʩʪʚʦ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʣʝʩʥʦʡ ʩʨʝʜʳ, 

ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʝʛʠʦʥʝè (2020-2025 ʛʛ., ʨʫʢ. ʐʦʨʦʭʦʚʘ ɽ.ɺ., 

https://ru.wikipedia.org/wiki/H.Karst.
http://forestry.krc.karelia.ru/member.php?id=112&plang=r
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ʛʨʘʥʪ KONE FOUNDATION, ʌʠʥʣʷʥʜʠʷ); ECODIVE ï çʈʘʟʥʦʦʙʨʘʟʥʳʝ ʠ ʯʠʩʪʳʝ ʣʝʩʘ ï ʫʩʧʝʰʥʘʷ 

ʙʠʦʵʢʦʥʦʤʠʢʘè (2019-2023 ʛʛ., ʨʫʢ. ɻʝʥʠʢʦʚʘ ʅ.ɺ., ʛʨʘʥʪ Karelia CBC Programme). 

ɸʧʨʦʙʘʮʠʷ. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ: 67ʡ, 68ʡ ʠ 69ʡ 

ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ, ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʤʦʣʦʜʳʭ 

ʫʯʸʥʳʭ (ʆʙʘʙʢʦ, 2015; 2016; 2017); IV ʩʲʝʟʜʝ ʤʠʢʦʣʦʛʦʚ ʈʦʩʩʠʠ (ʄʦʩʢʚʘ, 2017); ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʉʪʘʨʦʚʦʟʨʘʩʪʥʳʝ ʣʝʩʘ: ʩʦʩʪʦʷʥʠʝ, ʜʠʥʘʤʠʢʘ, 

ʵʢʦʩʠʩʪʝʤʥʳʝ ʫʩʣʫʛʠè (ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢ, 11-15 ʩʝʥʪʷʙʨʷ 2017 ʛ.); ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠʟʫʯʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ ɸʨʢʪʠʢʠ ʠ ʛʦʨʥʳʭ ʨʘʡʦʥʦʚè (ʛ. ɸʧʘʪʠʪʳ, 23ï27 ʘʚʛʫʩʪʘ 2021 ʛ.); 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʈʦʩʩʠʡʩʢʘʷ ʛʝʦʙʦʪʘʥʠʢʘ: 

ʠʪʦʛʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳè (ʢ 100-ʣʝʪʠʶ ʆʪʜʝʣʘ ʛʝʦʙʦʪʘʥʠʢʠ ɹʀʅ) (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 26ï30 

ʩʝʥʪʷʙʨʷ 2022 ʛ.), ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʙʨʠʦʣʦʛʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʠ ʧʦʣʝʚʘʷ ʰʢʦʣʘ ʜʣʷ ʤʦʣʦʜʳʭ 

ʫʯʝʥʳʭ çʄʦʭʦʦʙʨʘʟʥʳʝ ʉʫʙʘʨʢʪʠʢʠè (ʛ. ɸʧʘʪʠʪʳ, 23ï28 ʘʚʛʫʩʪʘ 2024 ʛ.). 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. 

ɸʚʪʦʨ ʣʠʯʥʦ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʩʙʦʨʝ ʧʦʣʝʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʚʳʧʦʣʥʠʣ ʢʘʤʝʨʘʣʴʥʫʶ, ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʠ 

ʦʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʩʝʤʠ ʛʣʘʚ, ʚʳʚʦʜʦʚ, ʩʧʠʩʢʘ ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ, 

ʚʢʣʶʯʘʶʱʝʛʦ 304 ʨʘʙʦʪ. ʊʝʢʩʪ ʠʟʣʦʞʝʥ ʥʘ 147 ʩʪʨʘʥʠʮʘʭ ʩ ʧʨʠʣʦʞʝʥʠʝʤ ʥʘ 32 ʩʪʨʘʥʠʮʘʭ. ʊʝʢʩʪ 

ʩʦʜʝʨʞʠʪ 74 ʨʠʩʫʥʢʘ ʠ 10 ʪʘʙʣʠʮ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ɺ.ʅ. ʊʘʨʘʩʦʚʦʡ, ʚʜʦʭʥʦʚʠʪʝʣʶ ʠ ʦʨʛʘʥʠʟʘʪʦʨʫ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʧʠʬʠʪʥʦʛʦ ʧʦʢʨʦʚʘ, ʨʫʢʦʚʦʜʠʪʝʣʶ ʧʨʦʝʢʪʦʚ ʠ ʵʢʩʧʝʜʠʮʠʡ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ 

ʙʳʣʘ ʩʦʙʨʘʥʘ ʯʘʩʪʴ ʤʘʪʝʨʠʘʣʘ ʜʠʩʩʝʨʪʘʮʠʠ. ɺʳʨʘʞʘʶ ʛʣʫʙʦʢʫʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʄ.ɸ. ɹʦʡʯʫʢ 

ʟʘ ʢʦʥʩʫʣʴʪʘʮʠʠ ʠ ʧʦʤʦʱʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʠʜʦʚ ʤʭʦʚ. ɹʦʣʴʰʦʝ ʩʧʘʩʠʙʦ ʩʧʝʮʠʘʣʠʩʪʘʤ ʙʨʠʦʣʦʛʘʤ 

ɽ.ɸ. ɹʦʨʦʚʠʯʸʚʫ ʠ ɸ.ʀ. ʄʘʢʩʠʤʦʚʫ, ʟʘ ʢʦʥʩʫʣʴʪʘʮʠʠ ʠ ʧʦʤʦʱʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ. ɺʳʨʘʞʘʶ 

ʙʣʘʛʦʜʘʨʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʘʤ ʀʥʩʪʠʪʫʪʘ ʣʝʩʘ ʂʘʨʅʎ: ʅ.ɺ. ɻʝʥʠʢʦʚʦʡ, ʉ.ɸ. ʄʦʰʥʠʢʦʚʫ, ɸ.ʅ. 

ʇʝʢʢʦʝʚʫ, ʀ.ɺ. ʈʦʤʘʰʢʠʥʫ, ɸ.ɺ. ʂʠʢʝʝʚʦʡ, ʉ.ʄ ʄʦʰʥʠʢʦʚʫ, ʘ ʪʘʢʞʝ ʈ.ɺ. ʀʛʥʘʪʝʥʢʦ, ɸ.ɸ. 

ʀʛʥʘʪʝʥʢʦ, ʃ.ɸ. ʄʠʭʘʡʣʦʚʦʡ, ʆ.ɼ. ʈʫʜʦʤʝʪʦʚʦʡ, ʧʨʠʥʠʤʘʚʰʠʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʩʦʚʤʝʩʪʥʳʭ ʧʦʣʝʚʳʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʟʘ ʠʭ ʮʝʥʥʳʝ ʢʦʤʤʝʥʪʘʨʠʠ ʠ 

ʩʦʚʝʪʳ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ ɸ.ʄ. ʂʨʳʰʝʥʶ ʟʘ 

ʚʩʝʩʪʦʨʦʥʥʶʶ ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʜʛʦʪʦʚʢʝ ʜʠʩʩʝʨʪʘʮʠʠ. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʛʨʘʥʪʦʤ ʈʌʌʀ (20-34-9003120).
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ɻʃɸɺɸ 1. ʕʇʀʌʀʊʅʓʁ ʇʆʂʈʆɺ ɹʆʈɽɸʃʔʅʓʍ ʃɽʉʆɺ (ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ) 

 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʪʨʘʢʪʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʢʣʶʯʝʚʳʭ ʧʦʥʷʪʠʡ ʠ 

ʪʝʨʤʠʥʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʜʠʩʩʝʨʪʘʮʠʠ, ʧʦʵʪʦʤʫ ʤ  rʧʦʩʯʠʪʘʣʠ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʦʟʥʘʯʠʪʴ ʠʭ 

ʧʦʥʠʤʘʥʠʝ. 

ʕʧʠʬʠʪʳ ʧʦ ʄʠʨʙʝʣ ʉ.ʌ. (1815) - ʵʪʦ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ ʜʨʫʛʠʭ 

ʨʘʩʪʝʥʠʷʭ, ʥʝ ʧʘʨʘʟʠʪʠʨʫʷ ʥʘ ʥʠʭ. ɺ ʨʷʜʝ ʠʟʜʘʥʠʡ ʧʦʜʯʸʨʢʠʚʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʩʚʷʟʠ ʵʧʠʬʠʪʦʚ ʩ 

ʧʦʯʚʦʡ (ɹʦʣʴʰʦʡ ʥɻʮʠʢʣʦʧʝʜʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ, 2000), ʧʦʩʢʦʣʴʢʫ ʷ ʠʩʩʣʝʜʫʶ ʦʙʨʘʩʪʘʥʠʷ ʩʪʚʦʣʦʚ 

ʤʭʘʤʠ ʠ ʣʠʰʘʡʥʠʢʘʤʠ, ʥʝ ʠʤʝʶʱʠʤʠ ʢʦʨʥʝʡ, ʘ ʟʥʘʯʠʪ ʥʝ ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʦʯʚʦʡ ʜʘʞʝ ʫ ʦʩʥʦʚʘʥʠʷ 

ʩʪʚʦʣʘ, ʪʦ ʚ ʨʘʙʦʪʝ ʩʯʠʪʘʶ ʵʧʠʬʠʪʥʳʤ ʧʦʢʨʦʚʦʤ ʦʙʨʘʩʪʘʥʠʷ ʩʪʚʦʣʦʚ ʚʳʰʝ ʫʨʦʚʥʷ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʯʚʳ. 

ʕʧʠʬʠʪʳ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ʧʦ ʀʙʠʰ ʇ.ʃ. (Ibisch, 1996) 

ʆʙʣʠʛʘʪʥʳʝ ʵʧʠʬʠʪʳ, >95 % ʚʩʝʭ ʦʩʦʙʝʡ ʚ ʦʧʨʝʜʝʣʸʥʥʦʤ ʨʝʛʠʦʥʝ, ʧʨʦʠʟʨʘʩʪʘʶʪ 

ʵʧʠʬʠʪʥʦ. 

ʉʣʫʯʘʡʥʳʝ ʵʧʠʬʠʪʳ, >95 % ʚʩʝʭ ʦʩʦʙʝʡ ʚ ʨʝʛʠʦʥʝ, ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʝ ʵʧʠʬʠʪʥʦ. 

ʌʘʢʫʣʴʪʘʪʠʚʥʳʝ ʵʧʠʬʠʪʳ, ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʜʨʫʛʠʤʠ 

ʛʨʫʧʧʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʚʠʜʦʚ ʦʙʣʠʛʘʪʥʳʭ ʵʧʠʬʠʪʦʚ ʤʳ ʫʯʠʪʳʚʘʣʠ ʠʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʝʛʠʦʥʝ ï ʚ ʧʦʜʟʦʥʝ ʩʨʝʜʥʝʡ ʪʘʡʛʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʝʣʠʠ, 

ʧʦʥʠʤʘʷ, ʯʪʦ ʚ ʜʨʫʛʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʠʜʳ ʤʦʛʫʪ ʦʩʚʘʠʚʘʪʴ ʜʨʫʛʠʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ. 

ɺ ʬʠʪʦʮʝʥʦʣʦʛʠʠ ʥʝʪ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʦʥʷʪʠʶ çʨʘʩʪʠʪʝʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦè. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʧʦʜʭʦʜ, ʢʦʛʜʘ ʝʛʦ ʩʯʠʪʘʶʪ ʩʠʥʦʥʠʤʦʤ ʬʠʪʦʮʝʥʦʟʘ (ʩʤ., ʥʘʧʨʠʤʝʨ, ʄʠʨʢʠʥ ʠ ʜʨ. 

1989, ʕʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ, 2009). ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʧʠʬʠʪʥʦʛʦ ʧʦʢʨʦʚʘ ʦʪʜʝʣʴʥʳʭ 

ʜʝʨʝʚʴʝʚ ʤ  r ʧʨʠʥʠʤʘʝʤ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʪʝʨʤʠʥʘ, ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʱʝʝ ʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ. ʊʘʢʦʝ ʧʦʥʠʤʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʜʭʦʜʘʤ ʈ. ʋʠʪʪʝʢʝʨʘ (1980), ɺ.ʉ. ʀʧʘʪʦʚʘ ʠ 

ʃ.ɸ. ʂʠʨʠʢʦʚʦʡ (1997) ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʵʢʦʣʦʛʦʚ ʠ ʬʠʪʦʮʝʥʦʣʦʛʦʚ: ʩʦʦʙʱʝʩʪʚʦ ï ʵʪʦ ʩʠʩʪʝʤʘ 

ʦʨʛʘʥʠʟʤʦʚ, ʞʠʚʫʱʠʭ ʩʦʚʤʝʩʪʥʦ ʠ ʦʙʲʝʜʠʥʸʥʥʳʭ ʚʟʘʠʤʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʩʦ 

ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ. ʆʙʩʫʞʜʝʥʠʝ ʧʦʜʭʦʜʦʚ ʚ ʧʨʠʤʝʥʝʥʠʠ ʪʝʨʤʠʥʘ çʩʦʦʙʱʝʩʪʚʦè ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʠʜʦʚ ʘʚʪʦʪʨʦʬʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʩʪʚʦʣʝ ʞʠʚʦʛʦ ʜʝʨʝʚʘ 

ʧʨʠʚʦʜʠʪ ɻʨʝʭʘʨʜ ɿʦʪʩ, ʚ ʢʥʠʛʝ çʈʘʩʪʝʥʠʷ ʥʘ ʨʘʩʪʝʥʠʷʭ. ɹʠʦʣʦʛʠʷ ʩʦʩʫʜʠʩʪʳʭ ʵʧʠʬʠʪʦʚ. 2016è. 

ʀʤ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʟʘʤʝʥʳ ʪʝʨʤʠʥʘ, ʥʘʧʨʠʤʝʨ, çʩʠʥʫʟʠʷè (Barkman, 1958; 

Grubb et al., 1963; Richards, 1996), çʘʩʩʘʤʙʣʝʷè (Mendieta-Leiva, Zotz, 2015), ʢʦʪʦʨʳʝ ʥʝ 

ʧʨʠʟʥʘʶʪʩʷ ʫʜʘʯʥʳʤʠ ʠʟ-ʟʘ ʠʭ ʥʝʦʜʥʦʟʥʘʯʥʦʡ ʪʨʘʢʪʦʚʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʡ ʚ 

ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʪʝʨʤʠʥ çʘʩʩʘʤʙʣʝʷè, ʚ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 



8  

 

ʚʩʪʨʝʯʘʝʪʩʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʪʝʨʤʠʥ çʵʧʠʬʠʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦè (epiphyte community) ʭʦʨʦʰʦ 

ʠʟʚʝʩʪʝʥ ʚ ʣʠʪʝʨʘʪʫʨʝ (Johansson, 1974; Wolf, 1993; Hietz and Hietz-Seifert, 1995; ɾʫʨʘʚʣʝʚʘ, 2004; 

ʈʷʙʠʥʮʝʚʘ, 2006; ɽʩʴʢʦʚ, 2013; ʗʮʳʥʘ, 2013; ɽʩʴʢʦʚ ʠ ʜʨ, 2015, 2020 ʠ ʜʨ.), ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʝ ʚʳʟʳʚʘʝʪ ʧʫʪʘʥʠʮʳ ʠ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʰʠʨʦʢʦʤʫ (ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ) ʪʨʘʢʪʦʚʘʥʠʶ. 

 

1.1. ʀʩʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ɻ ʧʠʬʠʪʥʦʛʦ ʧʦʢʨʦʚʘ ʙʦʨʝʘʣʴʥʳʭ ʣʝʩʦʚ 

 

ʇʝʨʚʳʝ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʵʢʦʣʦʛʠʠ ʢʨʠʧʪʦʛʘʤʥʳʭ ʵʧʠʬʠʪʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʯʘʣʫ XX 

ʚʝʢʘ (ʉʘʚʠʯ, 1909; Rªsªnen, 1927; ʈʘʩʩʘʜʠʥʘ, 1930; Degelius, 1935). ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʠʥʪʝʨʝʩ 

ʢ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢ ʚʦʧʨʦʩʘʤ ʩʪʨʫʢʪʫʨʳ ʵʧʠʬʠʪʥʦʛʦ ʧʦʢʨʦʚʘ 

(Billings. Drew, 1938; Cain, Sharp, 1938). ʂ ʩʝʨʝʜʠʥʝ ʍʍ ʚ. ʧʦʷʚʠʣʠʩʴ ʢʨʫʧʥʳʝ ʦʙʦʙʱʘʶʱʠʝ 

ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʫʯʝʥʳʝ ʚʧʝʨʚʳʝ ʧʦʧʳʪʘʣʠʩʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʵʧʠʬʠʪʥʳʝ ʣʠʰʘʡʥʠʢʠ ʠ ʤʦʭʦʦʙʨʘʟʥʳʝ (Hilitzer, 1925; Degelius, 1935; Almborn, 1948; Koskinen, 

1955; Barkman, 1958). ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʍʍ ʚ. ʚ ʣʠʪʝʨʘʪʫʨʝ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʤʘʪʝʨʠʘʣʳ, 

ʧʦʩʚʷʱʸʥʥʳʝ ʠʟʫʯʝʥʠʶ ʵʢʦʣʦʛʠʠ ʵʧʠʬʠʪʥʳʭ ʤʦʭʦʦʙʨʘʟʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʤʝʪʦʜʦʚ (Glime, 2007; Meģaka et al., 2008, 2010, 2012; Dittrich et al., 2013a, 2013b, 2016; Schei et 

al., 2013; Gºzc¿ et al., 2013; Ezer et al., 2017; Alataĸ et al., 2021 ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ). ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʵʢʦʣʦʛʠʠ ʣʠʰʘʡʥʠʢʦʚ ʠ ʤʦʭʦʦʙʨʘʟʥʳʭ ʦʙʦʟʥʘʯʠʣʠʩʴ ʦʪʜʝʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

ʧʦʧʫʣʷʮʠʦʥʥʘ ̫ɻ ʢʦʣʦʛʠʷ (Hazell et al., 1998; Heylen, Hermy, 2008; Johansson et al., 2009; Fedrowitz 

et al., 2012; Brunialti et al., 2015) ʠ ʠʥʜʠʢʘʮʠʷ ʩʨʝʜʳ (ɹʘʠʰʝʚʘ, ʉʦʣʦʤʝʱ, 1994, Kuuluvainen, 2009; 

Brumelis et al., 2011; ɹʘʠʰʝʚʘ ʠ ʜʨ., 2015; Shi, et al., 2017; ʠ ʜʨ.). ɺʩy ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʝʪʘʧʦʧʫʣʷʮʠʡ (Affeld et al., 2008; Kleefeld et al., 

2018; Snªll et al., 2004, 2004, 2005; Meģaka et al., 2022; Lºbel et al., 2006 a, b, 2012; Johansson et al., 

2013; ʠ ʜʨ.). ʆʩʦʙʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʦʙʩʫʞʜʘʶʪʩʷ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ 

ʵʧʠʬʠʪʥʦʛʦ ʧʦʢʨʦʚʘ ʩʦʦʙʱʝʩʪʚ, ʚʦʟʥʠʢʰʠʭ ʥʘ ʤʝʩʪʝ ʨʫʙʦʢ (Lesica et al., 1991; Kivistº, Kuusinen, 

2000; Gignac, Dale, 2005; Esseen, 2006; Belinch·n et al., 2007; Johansson, 2008; Boudreault et al., 

2008a; Boudreault et al., 2008b; Caners et al., 2010; Arag·n et al., 2015; Hofmeister et al., 2016; Klein 

et al., 2021). 

ʈʘʙʦʪʳ, ʧʦʩʚʷʱʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʪʨʫʢʪʫʨʳ ʵʧʠʬʠʪʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʦʷʚʠʣʠʩʴ ʝʱʸ ʚ 

ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ, ʧʝʨʚʳʝ ʜʚʝ ʨʘʙʦʪʳ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 1938 ʛʦʜʫ ʚ ʦʜʥʦʤ ʚʳʧʫʩʢʝ ʞʫʨʥʘʣʘ ʜʚʫʤʷ 

ʛʨʫʧʧʘʤʠ ʘʚʪʦʨʦʚ (Billings, Drew, 1938; Cain, Sharp, 1938). ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʢʘʨʪʠʨʦʚʘʣʠ 

ʵʧʠʬʠʪʥʳʡ ʧʦʢʨʦʚ (ʚʠʜʳ ʠʣʠ ʫʥʠʦʥʳ) ʤʝʪʦʜʦʤ ʢʦʥʪʫʨʦʚ. ʇʦʜʦʙʥʳʡ ʤʝʪʦʜ ʧʦʚʪʦʨʷʣʠ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʠ ʜʨʫʛʠʝ ʘʚʪʦʨʳ (Barcman, 1958; Sjºgren, 1961; Ashton, 1986; ʇʠʩʘʨʝʥʢʦ, 2001; 

ʀʩʘʢʦʚʘ, 2009). ʇʦʣʫʯʝʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʜʘʥʥʳʝ ʜʘʶʪ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʨʦʝʥʠʠ 

ʵʧʠʬʠʪʥʦʛʦ ʧʦʢʨʦʚʘ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʤʘʣʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʚʷʟʷʭ ʚʠʜʦʚ ʩ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʨʝʜʳ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʣʩʷ ʧʦʜʭʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʧʠʩʘʥʠʷ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʠ/ʠʣʠ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ), ʧʦ-ʨʘʟʥʦʤʫ ʦʙʭʦʜʷ ʧʨʦʙʣʝʤʫ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʪʚʦʣʘ. ʍʦʨʠʢʘʚʘ ʠ ʅʘʢʘʥʠʰʠ 

(Horikawa, Nakanishi, 1956) ʦʧʠʩʳʚʘʣʠ ʩʪʚʦʣ ʜʝʨʝʚʘ ʥʘ ʦʜʥʦʤʝʪʨʦʚʳʭ ʫʯʘʩʪʢʘʭ (1 ʤ2) ʩ ʰʘʛʦʤ ʚ 

ʜʚʘ ʤʝʪʨʘ ʦʪ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ ʠ ʜʦ ʚʳʩʦʪʳ 12,5 ʤ. ʇʦʜʦʙʥʳʡ ʤʝʪʦʜ, ʥʦ ʩ ʜʨʫʛʠʤ ʰʘʛʦʤ, 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʨʘʙʦʪʘʭ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ (Hale, 1952; Harris, 1971; McCune, 1993, Peck et al., 1995; 

Rambo, 2010; ʠ ʜʨ.). ʊʘʢ ʞʝ ʠʟʚʝʩʪʝʥ ʤʝʪʦʜ ʩ ʟʘʢʣʘʜʳʚʘʥʠʝʤ ʨʘʤʢʠ ʯʝʨʝʟ ʦʧʨʝʜʝʣʸʥʥʳʡ ʰʘʛ ʧʦ 

ʚʩʝʡ ʜʣʠʥʝ ʩʪʚʦʣʘ (Mota de Oliveira et al., 2009; Campos et al., 2019) ʊʘʢʦʡ ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʪʨʦʧʠʯʝʩʢʠʭ/ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʚʳʩʦʪʘ ʧʦʜʥʷʪʠʷ ʵʧʠʬʠʪʥʦʛʦ ʤʦʭʦʚʦʛʦ ʧʦʢʨʦʚʘ 

ʟʥʘʯʠʪʝʣʴʥʘ (ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʨʘʟʤʝʨʦʤ ʜʝʨʝʚʘ ï ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ), ʠ/ʠʣʠ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʝʥʳ ʣʠʰʘʡʥʠʢʠ ʠ ʩʪʦʠʪ ʟʘʜʘʯʘ ʠʟʫʯʠʪʴ ʚʝʩʴ ʩʪʚʦʣ ʮʝʣʠʢʦʤ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʨʘʙʦʪ ʚ ʙʦʨʝʘʣʴʥʦʡ ʟʦʥʝ ʘʚʪʦʨʳ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʦʙʩʣʝʜʦʚʘʥʠʝʤ ʤʝʥʴʰʝʛʦ ʫʯʘʩʪʢʘ ʩʪʚʦʣʘ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʚʳʰʝ 1,5ï2 ʤ ʥʘʜ ʟʝʤʣʸʡ. ɼʣʷ ɻ ʪʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʫʯʸʪʥʫʶ ʨʘʤʢʫ, ʨʘʟʤʝʨ ʢʦʪʦʨʦʡ 

ʚʘʨʴʠʨʫʝʪ ʦʪ 10 ʜʦ 900 ʩʤ2, ʘ ʩʘʤʦ ʦʧʠʩʘʥʠʝ ʧʨʦʚʦʜʷʪ ʥʘ ʜʚʫʭ ʚʳʩʦʪʘʭ ï ʫ ʦʩʥʦʚʘʥʠʷ ʜʝʨʝʚʘ ʠ ʥʘ 

ʚʳʩʦʪʝ 1,3 ʤ ʥʘʜ ʟʝʤʣʸʡ (ʊʘʨʘʩʦʚʘ, 2017 ʠ ʜʨ.). 

ɺ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʝ ʝʩʪʴ ʤʥʦʛʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʸʥʥʳʭ ʨʘʟʣʠʯʠʶ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʤʦʭʦʦʙʨʘʟʥʳʭ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ ʩʪʚʦʣʘ (Hoffman, Kazmierski, 1969; Hoffman, 1971; Pike et al., 

1975). ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟ ʥʠʭ ʧʦʩʚʷʱʝʥʘ ʠʟʤʝʥʝʥʠʶ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʵʧʠʬʠʪʦʚ ʥʘ ʛʨʘʜʠʝʥʪʝ 

ʚʣʘʞʥʦʩʪʠ. ɸʜʘʤ ʑʘʚʠʥʩʢʠ (Adam Szczawinski, 1953) ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʛʠʧʦʪʝʟʫ, ʯʪʦ ʵʧʠʬʠʪʳ ʚʦ 

ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʜʥʠʤʘʶʪʩʷ ʚʳʰʝ ʧʦ ʩʪʚʦʣʫ, ʯʝʤ ʚ ʙʦʣʝʝ ʟʘʩʫʰʣʠʚʳʭ. ʆʥ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ, ʢʘʢ ʛʨʘʜʠʝʥʪ ʚʣʘʞʥʦʩʪʠ ʚ ʣʝʩʫ ʩʦʟʜʘʸʪ ʥʘ ʩʪʚʦʣʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʥʳʭ ʛʨʫʧʧ 

ʧɻʠʬʠʪʦʚ. ɻʠʧʦʪʝʟʘ ʦ ʚʣʘʞʥʦʩʪʠ, ʢʘʢ ʛʣʘʚʝʥʩʪʚʫʶʱʝʤ ʬʘʢʪʦʨʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʧʠʬʠʪʥʳʭ 

ʚʠʜʦʚ, ʚʳʩʢʘʟʳʚʘʣʘʩʴ ʠ ʨʘʥʝʝ (Billings, Drew, 1938), ʦʥʘ ʥʘʰʣʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʠ ʧʦʣʫʯʠʣʘ 

ʨʘʟʚʠʪʠʝ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪʘʭ (Peck et al., 1995 ʠ ʜʨ.). ɺ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʪʨʫʜʘʭ ʤʘʩʰʪʘʙ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʩʦʧʦʩʪʘʚʠʤ ʩ ʨʘʟʤʝʨʦʤ ʜʝʨʝʚʘ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʙʦʪ ʧʦ ʩʪʨʫʢʪʫʨʝ ʤʦʭʦʚʳʭ ʦʙʨʘʩʪʘʥʠʡ ʧʦʩʣʝ ʨʘʙʦʪ 30-ʭ ʛʦʜʦʚ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ çʫʣʴʪʨʘʩʪʨʫʢʪʫʨʫè ʧʦʢʨʦʚʘ, ʦʩʪʘʥʘʚʣʠʚʘʷʩʴ ʣʠʰʴ ʥʘ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ, 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʪ.ʜ., ʨʘʩʩʤʘʪʨʠʚʘʷ ʢʘʢ ʧʨʘʚʠʣʦ ʚʩʝ ʩ ʧʦʟʠʮʠʠ ʦʧʠʩʘʥʠʡ ʩʠʥʫʟʠʡ, ʠ ʧʦʩʣʝʜʥʷʷ 

ʨʘʙʦʪʘ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ (Ezer et al., 2019) ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʣʠʰʴ ʧʝʨʝʯʠʩʣʝʥʠʝʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʠʜʦʚ ʦʪ ʦʩʥʦʚʘʥʠʷ ʠ ʚʳʰʝ ʧʦ ʩʪʚʦʣʫ. 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʵʧʠʬʠʪʥʳʭ ʤʭʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʝʣʠʠ ʩʦʜʝʨʞʠʪʩʷ ʚ ʨʷʜʝ ʧʫʙʣʠʢʘʮʠʡ 

(ʄʘʢʩʠʤʦʚ ʠ ʜʨ., 1995, 2004; ɹʦʡʯʫʢ ʠ ʜʨ., 2002; ɹʦʡʯʫʢ, 2005; ɹʦʡʯʫʢ, ʄʘʨʢʦʚʩʢʘʷ, 2005; 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚ ..., 2006; ʄʘʪʝʨʠʘʣʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ..., 2007; ʈʘʩʪʝʥʠʷ ʠ ʣʠʰʘʡʥʠʢʠ..., 2010; 

ʄʘʢʩʠʤʦʚ, ʄʘʢʩʠʤʦʚʘ, 2018), ʢʦʪʦʨʳʝ ʧʦʩʚʷʱʝʥʳ ʨʘʟʥʦʦʙʨʘʟʠʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʤʭʦʚ, ʥʦ 

ʙʝʟ ʧʦʜʨʦʙʥʦʛʦ ʘʥʘʣʠʟʘ ʠʭ ʩʫʙʩʪʨʘʪʥʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ. ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʚʠʜʦʚ, 
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ʩʣʘʛʘʶʱʠʭ ʵʧʠʬʠʪʥʫʶ ʙʨʠʦʬʣʦʨʫ ʂʘʨʝʣʠʠ ʨʘʥʝʝ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. 

1.2 ʌʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʪʨʫʢʪʫʨʫ ɻ ʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʙʦʨʝʘʣʴʥʳʭ ʣʝʩʥʳʭ 

ʩʦʦʙʱʝʩʪʚ 

 

ʕʧʠʬʠʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʙʦʨʝʘʣʴʥʳʭ ʣʝʩʦʚ ʬʦʨʤʠʨʫʪʁʩʷ ʣʠʰʘʡʥʠʢʘʤʠ ʠ ʤʦʭʦʦʙʨʘʟʥʳʤʠ, 

ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ: ʩʦʩʫʜʠʩʪʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʚʦʜʦʨʦʩʣʷʤʠ ʠ ʧʨʦʢʘʨʠʦʪʘʤʠ. ʀʭ ʨʦʣʴ ʚ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʜʠʥʘʤʠʢʝ ʣʝʩʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʝ ʦʯʝʚʠʜʥʘ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʢʘʢ ʧʨʘʚʠʣʦ ʥʘ ʥʠʭ 

ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʪʦʣʴʢʦ ʢʘʢ ʥʘ ʠʥʜʠʢʘʪʦʨʦʚ ʩʦʩʪʦʷʥʠʷ ʩʦʦʙʱʝʩʪʚʘ (Shi, et al., 2017; Simonova, 

Kalashnikova, 2018 ʠ ʜʨ.). 

ɺ ʣʝʩʥʦʤ ʬʠʪʦʮʝʥʦʟʝ ʬʦʨʤʠʨʫʝʪʩʷ ʦʩʦʙʳʡ ʤʠʢʨʦʢʣʠʤʘʪ, ʦʢʘʟʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʪʘʤ ʵʧʠʬʠʪʳ. ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʵʧʠʬʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʦʪ ʪʠʧʘ ʣʝʩʘ, ʜʘʚʥʦʩʪʠ ʥʘʨʫʰʝʥʠʷ, ʩʦʤʢʥʫʪʦʩʪʠ ʢʨʦʥ, ʧʦʣʥʦʪʳ ʜʨʝʚʦʩʪʦʷ, ʜʦʣʠ ʫʯʘʩʪʠʷ ʨʘʟʥʳʭ 

ʧʦʨʦʜ ʚ ʜʨʝʚʦʩʪʦʝ (Koskinen, 1955; Barkman, 1958; Rose, 1992; Aude and Poulsen, 2000; Bardat and 

Aubert, 2007; McGee and Kimmerer, 2002; Vanderpoorten et al. 2004; Nascimbene et al., 2007; Kir§ly 

et al., 2013). 

ɼʨʝʚʦʩʪʦʡ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʠʨʫʝʪ ʚʥʫʪʨʝʥʥʶʶ ʩʨʝʜʫ, ʥʦ ʠ ʦʧʨʝʜʝʣʷʝʪ ʙʠʦʪʠʯʝʩʢʠʝ 

ʚʟʘʠʤʦʩʚʷʟʠ ʩʦʦʙʱʝʩʪʚʘ. ʆʙʟʦʨ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʧʠʬʠʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʥʘʛʣʷʜʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʨʘʙʦʪʝ ʘʥʛʣʠʡʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʃ. ʕʣʣʠʩʘ (Ellis, 2012) ʥʘ ʨʠʩʫʥʢʝ 1.1. 

ʈʠʩʫʥʦʢ 1.1. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʪʨʫʢʪʫʨʫ ʵʧʠʬʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

ʌʘʢʪʦʨʳ ʣʘʥʜʰʘʬʪʥʦʛʦ ʫʨʦʚʥʷ ʟʘʢʣʶʯʝʥʳ ʚ ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ, ʙʠʦʛʝʦʮʝʥʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ï ʚ 

ʵʣʣʠʧʩʳ, ʬʘʢʪʦʨʳ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʦʛʦ ʜʝʨʝʚʘ ï ʚ ʨʦʤʙʳ (ʧʦ Ellis, 2012). 

 

ʈʘʟʣʠʯʠʷ ʚ ʩʪʨʦʝʥʠʠ ʠ ʩʪʨʫʢʪʫʨʝ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʬʠʪʦʮʝʥʦʟʘ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʧʨʦʠʟʨʘʩʪʘʶʪ. ɽʣʦʚʳʝ ʣʝʩʘ ʦʪʣʠʯʘʶʪʩʷ 

ʧʦʥʠʞʝʥʥʦʡ ʠʥʩʦʣʷʮʠʝʡ ʠ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʧʦʵʪʦʤʫ ʚ ʪʘʢʠʭ ʣʝʩʘʭ ʩʚʝʪ 

ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʣʠʤʠʪʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ. ɺ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ, ʥʘʦʙʦʨʦʪ, ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ 
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ʠʥʩʦʣʷʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ. ʃʠʩʪʚʝʥʥʳʝ ʣʝʩʘ, ʦʙʨʘʟʦʚʘʥʥʳʝ 

ʣʠʩʪʦʧʘʜʥʳʤʠ ʜʝʨʝʚʴʷʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʧʦʩʪʦʷʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠʥʩʦʣʷʮʠʠ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʚʣʘʞʥʦʩʪʠ. ɺ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʨʘʙʦʪ, ʧʦʩʚʷʱʸʥʥʳʭ ʧʝʨʝʭʦʜʥʳʤ ʪʠʧʘʤ 

ʩʦʦʙʱʝʩʪʚ, ʧʦʢʘʟʘʥʘ ʚʘʞʥʦʩʪʴ ʪʠʧʘ ʬʠʪʦʮʝʥʦʟʘ ʜʣʷ ʵʧʠʬʠʪʦʚ (Kivistº Kuusinen, 2000; Gignac 

Dale, 2005; Esseen, 2006; Johansson, 2008; Boudreault et al., 2008; Hofmeister et al., 2016; Genikova 

et al., 2022). ʆʜʥʘʢʦ ʚʥʫʪʨʠ ʦʜʥʦʡ ʬʦʨʤʘʮʠʠ ʠ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʚʠʜʝ ʬʦʨʦʬʠʪʘ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʵʧʠʬʠʪʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʤʠʥʠʤʘʣʴʥʳ (Meģaka at al., 2012). ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʪʥʦʩʪʠ 

ʜʨʝʚʦʩʪʦʷ, ʫʚʝʣʠʯʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʠʟ-ʟʘ ʫʤʝʥʴʰʝʥʠʷ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ, ʪʘʢ ʠ ʫʤʝʥʴʰʝʥʠʷ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ (ʂʠʪʨʝʜʞ, 1951; ʄʦʣʯʘʥʦʚ, 1961; 

ɺʳʭʨʠʩʪʶʢ, 1980; ʇʨʦʪʦʧʦʧʦʚ, 1965, 1975; ʀʧʘʪʦʚ, ʂʠʨʠʢʦʚʘ, 1997). ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ɽ. ʆʡʘʣʘʩ 

ʩ ʩʦʘʚʪʦʨʘʤʠ (Ojala et al., 2000) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʨʘʟʤʝʨʦʤ ʠ ʯʠʩʣʝʥʥʦʩʪʴʶ ʬʦʨʦʬʠʪʦʚ ï 

ʦʩʦʙʝʡ Populus tremula, ʧʣʦʪʥʦʩʪʴ ʜʝʨʝʚʴʝʚ ʠ ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʧʦʜʜʝʨʞʘʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʧʦʧʫʣʷʮʠʡ ʤʭʦʚ ʠ ʣʠʰʘʡʥʠʢʦʚ. ɺ ʣʝʩʘʭ ɺʝʥʛʨʠʠ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʧʠʬʠʪʥʳʭ ʤʦʭʦʦʙʨʘʟʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʩʫʤʤ 

ʩʝʯʝʥʠʡ ʠ ʩʦʤʢʥʫʪʦʩʪʴʶ ʜʨʝʚʦʩʪʦʷ (Kir§ly et al., 2013). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʝʩʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, 

ʢʦʩʚʝʥʥʦ ʠʣʠ ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʘʞʥʝʡʰʠʝ ʜʣʷ ʵʧʠʬʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ ï ʚʣʘʞʥʦʩʪʴ, ʦʩʚʝʱʸʥʥʦʩʪʴ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʫʙʩʪʨʘʪʘ. 

ʉʚʝʪ. ɺ ʣʝʩʘʭ ʫʤʝʨʝʥʥʦʡ ʟʦʥʳ ʧʦʜ ʧʦʣʦʛ ʜʨʝʚʦʩʪʦʷ ʧʨʦʥʠʢʘʝʪ ʦʪ 2 ʜʦ 40% ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʢʨʳʪʳʤ ʤʝʩʪʦʤ (ʂʠʪʨʝʜʞ, 1951; Barkman, 1958; ʄʦʣʯʘʥʦʚ, 1961; 

ɸʣʝʢʩʝʝʚ, 1973, 1975; ɻʦʨʳʰʠʥʘ, 1979; ɺʳʭʨʠʩʪʶʢ, 1980; ʉʧʫʨ, ɹʘʨʥʝʩ, 1984), ʚ ʙʦʨʝʘʣʴʥʳʭ 

ʩʚʝʪʣʦʭʚʦʡʥʳʭ ʣʝʩʘʭ ï 20ï40% (ɸʣʝʢʩʝʝʚ, 1975). ɺ ʝʣʦʚʳʭ ʣʝʩʘʭ ʵʪʠ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 12ï 

40% ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ï 23,5% (ɸʥʦʭʠʥʘ ʠ ʜʨ., 1971; ɸʣʝʢʩʝʝʚ, 1973, 

1975; ɻʘʣʝʥʢʦ, 2010). ʇʦʜ ʧʦʣʦʛ ʜʝʨʝʚʴʝʚ ʩʚʝʪ ʧʨʦʥʠʢʘʝʪ, ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ, ʚ ʚʠʜʝ ʨʘʩʩʝʷʥʥʦʡ 

ʨʘʜʠʘʮʠʠ (ʇʨʦʪʦʧʦʧʦʚ, 1965; ɸʣʝʢʩʝʝʚ, 1975), ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ. ʇʦʜ ʣʝʩʥʳʤ ʧʦʣʦʛʦʤ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʢʨʳʪʦʡ 

ʤʝʩʪʥʦʩʪʴʶ ʩʥʠʞʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 1ï8 Áʉ (ʂʠʪʨʝʜʞ, 1951; ʇʨʦʪʦʧʦʧʦʚ, 1975). ɼʝʡʩʪʚʠʝ 

ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ ʥʘ ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʦʚ ʣʝʩʘ, ʘ ʪʘʢʞʝ ʟʘʚʠʩʠʪ 

ʦʪ ʩʦʤʢʥʫʪʦʩʪʠ ʠ ʚʳʩʦʪʳ ʜʨʝʚʦʩʪʦʷ. ɺ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʪʠʧʘ ʣʝʩʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʜʨʝʚʦʩʪʦʷ. ʉʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ ʜʨʝʚʦʩʪʦʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʝʦʜʠʥʘʢʦʚʘ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 

ʨʘʟʥʦʡ ʚʳʩʦʪʝ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ (ʄʦʣʯʘʥʦʚ, 1961, ʀʧʘʪʦʚ, ʂʠʨʠʢʦʚʘ, 1997) ʠ ʥʘ ʨʘʟʥʳʭ 

ʵʢʩʧʦʟʠʮʠʷʭ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦ ʩʪʦʨʦʥʘʤ ʩʚʝʪʘ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʚʤʝʩʪʝ ʠʟʤʝʥʷʶʪ ʛʣʘʚʥʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʵʧʠʬʠʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʘ ʠʤʝʥʥʦ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ (Ellis, 2009). 
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ɺʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʣʝʩʫ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ. ɺʳʰʝ ʦʥʘ 

ʩʥʠʞʘʝʪʩʷ, ʟʘʪʝʤ ʥʘ ʫʨʦʚʥʝ ʢʨʦʥ ʜʝʨʝʚʴʝʚ ʩʥʦʚʘ ʧʦʚʳʰʘʝʪʩʷ, ʘ ʚʳʰʝ ʢʨʦʥ ʚʣʠʷʥʠʝ ʜʨʝʚʝʩʥʦʛʦ 

ʷʨʫʩʘ ʥʘ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ (ʂʠʪʨʝʜʞ, 1951; ʇʨʦʪʦʧʦʧʦʚ, 1975; ʀʧʘʪʦʚ, 

ʂʠʨʠʢʦʚʘ, 1997). ɺʣʠʷʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʷʨʫʩʘ ʥʘ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʩʚʷʟʘʥʦ, ʚ ʦʩʥʦʚʥʦʤ ʩ ʠʭ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠ ʠʟʤʝʥʝʥʠʝʤ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ɿʘʜʝʨʞʠʚʘʥʠʝ ʦʩʘʜʢʦʚ ʢʨʦʥʘʤʠ ʚ 

ʨʘʟʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥʘʭ ʟʘ ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ 10ï25% ʛʦʜʦʚʦʡ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʜʣʷ ʣʠʩʪʚʝʥʥʳʭ 

ʣʝʩʦʚ ʠ 20ï50% ï ʜʣʷ ʭʚʦʡʥʳʭ (ʂʠʪʨʝʜʞ, 1951; ʇʨʦʪʦʧʦʧʦʚ, 1975; ʂʦʩʪʶʢʝʚʠʯ, ʉʘʜʦʚʩʢʠʡ, 1975, 

ʐʫʨʳʛʠʥ ʠ ʜʨ., 2020; ʇʨʠʩʪʦʚʘ, 2022). 

ɺ ʦʩʘʜʢʘʭ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ 

ʚʝʱʝʩʪʚ (C, K, Ca, N, S, Cl, Na, Mg, Si, P, Mn, Fe (ʇʨʠʩʪʦʚʘ, 2005)) ʠ ʠʟʤʝʥʷʝʪʩʷ ʨʅ (Carlisle et al., 

1967; Parker, 1983; Hºlscher et al., 2003; ʇʨʠʩʪʦʚʘ, 2005; ʐʠʣʴʮʦʚʘ, ʃʘʩʪʦʯʢʠʥʘ, 2006; ʈʦʙʘʢʠʜʟʝ 

ʠ ʜʨ., 2009, ɸʨʯʝʛʦʚʘ, ʂʫʟʥʝʮʦʚʘ, 2011). ʆʩʥʦʚʥʳʝ ʣʝʩʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʧʦ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ 

ʥʘ pH ʩʪʦʢʦʚʳʭ ʚʦʜ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ ʧʦ ʤʝʨʝ ʚʦʟʨʘʩʪʘʥʠʷ pH: Pinus sylvestris 

L. ï Picea abies (L.) H.Karst. ï Betula pendula Roth ï Populus tremula L. (ʇʨʠʩʪʦʚʘ, 2005). B. pendula 

ʠ P. tremula ʙʣʠʟʢʠ ʧʦ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ, ʦʙʝ ʧʦʨʦʜʳ ʩʤʝʱʘʶʪ pH ʚ ʥʝʡʪʨʘʣʴʥʫʶ ʩʪʦʨʦʥʫ ï ʩ 5,5 

ʜʦ 6,4 (ʐʠʣʴʮʦʚʘ, ʃʘʩʪʦʯʢʠʥʘ, 2006; ɸʨʯʝʛʦʚʘ, ʂʫʟʥʝʮʦʚʘ, 2011). ʍʚʦʡʥʳʝ ʚʠʜʳ ʦʢʘʟʳʚʘʶʪ 

ʤʝʥʴʰʝʝ ʚʦʟʜʝʡʩʪʚʠʝ: Pinus sylvestris ʧʦʜʢʠʩʣʷʝʪ ʜʦʞʜʝʚʫʶ ʚʦʜʫ, ʤʝʥʷʷ pH ʩ 5,8 ʜʦ 5,6 

(ʇʨʠʩʪʦʚʘ, 2005), P. abies ï ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʜʱʝʣʘʯʠʚʘʝʪ, ʤʝʥʷʷ ʨʅ ʩ 5,8 ʜʦ 5,9 (ʇʨʠʩʪʦʚʘ, 2005). 

ʀ ʭʦʪʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʩʘʜʢʦʚ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩ ʜʝʨʝʚʦʤ, ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʢʨʦʥʫ 

(ʦʪ 90% ʜʦ 99% ʜʣʷ ʙʦʨʝʘʣʴʥʳʭ ʣʝʩʦʚ (Mahendrappa, 1974, Levia, Frost, 2003), ʦʩʘʜʢʠ, ʩʪʝʢʘʶʱʠʝ 

ʧʦ ʩʪʚʦʣʫ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳ ʜʣʷ ʵʧʠʬʠʪʦʚ. 

ʇʨʠ ʩʪʝʢʘʥʠʠ ʧʦ ʩʪʚʦʣʫ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʜʦʞʜʝʚʘʷ ʚʦʜʘ ʩʥʠʞʘʝʪ ʩʚʦʡ pH 

(Mahendrappa, 1974, 1983). ɺ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʝ ʤʥʦʛʦ ʜʘʥʥʳʭ ʦ ʪʦʤ, ʯʪʦ pH ʢʦʨʳ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʵʧʠʬʠʪʦʚ (Nakanishi, 1966; Frahm, 1992; Kuusinen, 1994a, b, 1995, 1996b, 

1996d; Gauslaa, 1995; Gustafsson, Eriksson, 1995; Weibull, 2001; Mills, Macdonald, 2005; Mikhailova 

et al., 2005; Ellis, Coppins, 2007; Meģaka, ZnotiǺa, 2006; Meģaka et al., 2008, 2010; Strazdina et al., 

2010; Putna, Meģaka, 2014). ɿʥʘʯʝʥʠʝ pH ʢʦʨʳ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʘʙʠʦʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʦʪ ʙʠʦʪʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ (Augusto et al., 2002; Andr® et al., 2008; Chrabaszcz, Mroz, 2017; Kov§Śov§ et al., 2021). 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʟʥʘʯʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʢʦʨʳ ʠʟʤʝʥʷʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʦʩʘʜʢʦʚ (Barkman, 1958; 

ʅʠʣʴʩʦʥ, 1982; ʅʠʣʴʩʦʥ ʄʘʨʪʠʥ, 1982; ɻʦʨʰʢʦʚ, 1986; ʊʘʨʘʩʦʚʘ, 2000; ʉʪʝʧʘʥʦʚʘ ʠ ʜʨ., 2001; 

Marmor, Randlane, 2007) ʠ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʧʳʣʴʶ, ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʨʷʜʦʤ ʜʦʨʦʛ, ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʪ.ʜ. 

(Marmor, Randlane, 2007). ʅʦ ʠ ʩʘʤʠ ʤʦʭʦʦʙʨʘʟʥʳʝ ʤʦʛʫʪ ʤʝʥʷʪʴ pH ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʵʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʧʦʣʠʫʨʘʥʦʚʳʭ ʢʠʩʣʦʪ ʚ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʝ (ʚ ʠʭ 

ʯʠʩʣʝ ï ʛʘʣʘʢʪʫʨʦʥʦʚʘʷ ʢʠʩʣʦʪʘ), ʯʴʠ ʢʘʨʙʦʢʩʠʣʴʥʳʝ ʛʨʫʧʧʳ ʚʳʩʪʫʧʘʶʪ ʥʘ ʥʘʨʫʞʥʫʶ ʩʪʦʨʦʥʫ 

ʢʣʝʪʢʠ, ʧʦʟʚʦʣʷʶʪ ʤʭʘʤ ʩʚʦʙʦʜʥʦ ʦʙʤʝʥʠʚʘʪʴ ʠʦʥ ʚʦʜʦʨʦʜʘ (H+) ʥʘ ʠʦʥʳ ʤʝʪʘʣʣʦʚ, (Bates, 1982, 
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Glime, 2017). ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʚʦ ʤʭʘʭ ʤʦʞʝʪ ʙʳʪʴ ʚ 16 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʩʫʙʩʪʨʘʪʝ, ʥʘ ʢʦʪʦʨʦʤ ʦʥʠ ʧʨʦʠʟʨʘʩʪʘʶʪ (Wierzba et al., 2022). 

ɿʥʘʯʝʥʠʷ pH. ʈʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʦʭʦʦʙʨʘʟʥʳʭ ʠ ʣʠʰʘʡʥʠʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʦʧʪʠʤʫʤʘʤʠ ʟʥʘʯʝʥʠʡ pH (Gauslaa, 1995; Manzke, 2008; Tyler T., Olsson, 2016). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʬʘʢʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʜʝʣʷʶʪ ʪʨʠ ʛʨʫʧʧʳ ʚʠʜʦʚ ʤʭʦʚ: ʘʮʠʜʦʬʠʪʳ (acidicoles) 

ʨʅ <4,5, ʥʝʡʪʨʦʬʠʪʳ (subneutrals) pH = 4,6ï7,1 ʠ ʙʘʟʠʬʠʪʳ/ʘʮʠʜʦʬʦʙʳ (basicoles/acidifuges) pH> 

7,2 (Tyler, Olsson, 2016). ɼʣʷ ʣʠʰʘʡʥʠʢʦʚ ʚʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʛʨʫʧʧʳ: ʘʮʠʜʦʬʠʣʳ (ʨʅ <4,5), 

ʘʮʠʜʦʬʠʪʳ (ʨʅ = 4,5ï5,5), ʥʝʡʪʨʦʬʠʪʳ (ʨʅ = 5,5ï7,0) ʠ ʙʘʟʠʬʠʪʳ (ʨʅ >7,0) (Wirth, 1980). ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʥʘʯʝʥʠʝ pH ʚʣʠʷʝʪ ʥʘ ʫʩʚʦʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʋʩʚʦʝʥʠʝ ʥʝʢʦʪʦʨʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩʠʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʟʥʘʯʝʥʠʠ pH ʤʝʥʴʰʝ 4 (ʏʝʩʥʦʢʦʚ, ɹʘʟʳʨʠʥʘ, 1960). ʇʨʠ ʥʠʟʢʠʭ 

ʟʥʘʯʝʥʠʷʭ pH ʧʦʚʳʰʘʝʪʩʷ ʧʦʜʚʠʞʥʦʩʪʴ ʠʦʥʦʚ ʘʣʶʤʠʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʪʦʢʩʠʯʝʩʢʠʝ 

ʜʝʡʩʪʚʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʢʩʠʯʥʦʩʪʠ ʠʦʥʦʚ ʞʝʣʝʟʘ ʥʘ ʵʧʠʬʠʪʳ ʧʨʠ 

ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʷʭ pH (Tyler, Olsson, 2016). 

ʉʥʝʞʥʳʡ ʧʦʢʨʦʚ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʧʠʬʠʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ. ɿʠʤʥʠʡ 

ʠʩʩʫʰʘʶʱʠʡ ʚʝʪʝʨ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʦʩʪʝ ʵʧʠʬʠʪʦʚ, ʫʛʥʝʪʘʷ ʪʝ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʨʦʠʟʨʘʩʪʘʶʪ ʚʳʰʝ ʫʨʦʚʥʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʧʠʬʠʪʥʳʝ ʤʭʠ ʤʦʛʫʪ 

ʬʦʪʦʩʠʥʪʝʟʠʨʦʚʘʪʴ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʠ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʟʘʪʝʥʷʝʪ ʵʧʠʬʠʪʳ, 

ʧʨʠʚʦʜʷ ʢ ʧʨʝʦʙʣʘʜʘʥʠʶ ʢʘʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʊʘʢ, ʚ ʨʘʙʦʪʝ ʉʪʝʬʘʥʘ ʊʨʠʥʦʩʢʠ ʠ ɼʞʘʥʠʩ 

ɻʣʘʡʤ (Trynoski, Glime 1982), ʧʨʦʚʝʜʸʥʥʦʡ ʚ ʣʠʩʪʚʝʥʥʦʤ ʣʝʩʫ ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ ʄʠʯʠʛʘʥ (ʉʐɸ), 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʭʦʚ ʧʦ ʩʪʚʦʣʫ ʙʳʣʦ ʥʝʨʘʚʥʦʤʝʨʥʳʤ. ʅʘ ʫʯʘʩʪʢʘʭ ʩʝʚʝʨʥʦʡ ʠ ʟʘʧʘʜʥʦʡ 

ʵʢʩʧʦʟʠʮʠʠ ʤʘʢʩʠʤʫʤ ʧʦʢʨʳʪʠʷ ʙʳʣ ʫ ʦʩʥʦʚʘʥʠʷ, ʘ ʩ ʶʞʥʦʡ ï ʥʘ ʚʳʩʦʪʝ ʧʨʠʤʝʨʥʦ 75 ʩʤ. ɸʚʪʦʨʳ 

ʩʚʷʟʳʚʘʶʪ ʜʘʥʥʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩ ʪʝʤ, ʯʪʦ ʟʠʤʦʡ ʥʘ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʘ ʩʥʝʞʥʳʡ 

ʧʦʢʨʦʚ ʤʦʞʝʪ ʧʨʦʧʫʩʢʘʪʴ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʵʧʠʬʠʪʘʤ ʬʦʪʦʩʠʥʪʝʟʠʨʦʚʘʪʴ. ɺ ʨʘʙʦʪʝ 

ʠʟ ɸʥʛʣʠʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʨʦʩʪ ʤʭʦʚ ʚʠʜʦʚ Hypnum cupressiforme ʠ Platygyrium repens 

ʥʘʙʣʶʜʘʣʩʷ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ (Pitkin, 1975). 

ʄʦʭʦʦʙʨʘʟʥʳʝ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʵʧʠʬʠʪʥʳʝ) ʥʝ ʪʦʣʴʢʦ ʟʘʚʠʩʷʪ ʦʪ ʦʩʘʜʢʦʚ ʠ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʭ ʜʝʨʝʚʴʷʤʠ, ʥʦ ʠ ʩʘʤʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʚʦʜʥʦʤ ʙʘʣʘʥʩʝ ʣʝʩʥʳʭ 

ʵʢʦʩʠʩʪʝʤ. ʆʥʠ ʤʦʛʫʪ ʧʝʨʝʭʚʘʪʳʚʘʪʴ ʚ ʟʦʥʝ ʫʤʝʨʝʥʥʦʛʦ ʢʣʠʤʘʪʘ ʜʦ 35% ʦʩʘʜʢʦʚ (Porada et al., 

2018). ɺ ʙʦʨʝʘʣʴʥʳʭ ʣʝʩʘʭ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʙʝʩʩʦʩʫʜʠʩʪʳʝ ʵʧʠʬʠʪʳ (ʚʢʣʶʯʘʷ ʤʭʠ ʠ 

ʣʠʰʘʡʥʠʢʠ) ʤʦʛʫʪ ʫʜʝʨʞʠʚʘʪʴ ʚ ʩʝʙʝ ʦʪ 30 ʜʦ 3800 ʣ/ʛʘ ʚʦʜʳ (Hembre et al. 2021). ɺ ʛʦʨʥʳʭ 

ʪʨʦʧʠʯʝʩʢʠʭ ʣʝʩʘʭ ʄʘʣʘʡʟʠʠ ʵʧʠʬʠʪʥʳʝ ʤʭʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʭʚʘʪʘ ʞʠʜʢʠʭ ʦʩʘʜʢʦʚ ʤʦʛʫʪ 

ʩʦʜʝʨʞʘʪʴ ʚ ʩʚʦʠʭ ʪʝʣʘʭ ʜʦ 2760 ʣ/ʛʘ ʚʦʜʳ (Frahm, 1990). ɺ ʩʫʙʘʣʴʧʠʡʩʢʦʤ ʧʦʷʩʝ ʪʨʦʧʠʯʝʩʢʠʭ 

ʣʝʩʦʚ ʊʘʥʟʘʥʠʠ (ɸʬʨʠʢʘ) ʩʫʤʤʘʨʥʘʷ ʙʠʦʤʘʩʩʘ ʵʧʠʬʠʪʦʚ, ʚʢʣʶʯʘʷ ʣʠʰʘʡʥʠʢʠ ʠ ʤʦʭʦʦʙʨʘʟʥʳʝ, 

ʧʝʨʝʭʚʘʪʳʚʘʝʪ ʜʦ 50 ʪʳʩ. ʣ/ʛʘ ʦʩʘʜʢʦʚ ʚʦ ʚʨʝʤʷ ʦʜʥʦʛʦ ʜʦʞʜʷ (P·cs, 1980). 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʤʭʦʚ, ʩʪʨʫʢʪʫʨʫ ʠ ʜʠʥʘʤʠʢʫ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 



14  

 

ʦʢʘʟʳʚʘʶʪ ʧʘʨʘʤʝʪʨʳ ʬʦʨʦʬʠʪʘ. ʂʦʨʘ ʜʝʨʝʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ 

ʦʙʠʪʘʥʠʷ, ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʦʪʥʦʩʷʪ ʵʧʠʬʠʪʳ ʢ ʵʢʩʪʨʝʤʦʬʠʣʘʤ (Bates, 1982). 

ʇʦʜʦʙʥʳʝ ʟʘʷʚʣʝʥʠʷ ʧʦʜʢʨʝʧʣʷʶʪʩʷ ʪʝʦʨʠʝʡ ʚʝʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʵʧʠʬʠʪʘʤ ɻʝʨʭʘʨʜʘ ɿʦʪʩʘ 

(Zotz, 2016), ʯʪʦ ʯʘʩʪʴ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʜʝʨʝʚʘ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʟʙʘʚʣʝʥʠʝ ʦʪ ʵʧʠʬʠʪʦʚ: ʧʦʩʪʦʷʥʥʦ 

ʦʪʰʝʣʫʰʠʚʘʶʱʘʷʩʷ ʢʦʨʘ, ʥʘʣʠʯʠʝ ʚ ʥʝʡ ʠʥʛʠʙʠʪʦʨʦʚ ʨʦʩʪʘ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ ʠ ʜʨ. 

ɺʣʠʷʥʠʶ ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʘ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʩʪʘʚ ʵʧʠʬʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʦʩʚʷʱʝʥʦ ʤʥʦʛʦ 

ʨʘʙʦʪ (Abolin, 1968; Zotz, Vollrath, 2003; Lºbel at al., 2006; Fritz et al., 2009; Fritz, 2009; Fritz, Brunet, 

2010; Notov, Zhukova, 2015 ʠ ʜʨ.). ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʘ ʠʟʤʝʥʷʪʩʷ ʩʪʨʫʢʪʫʨʘ ʢʦʨʳ, 

ʢʦʪʦʨʘʷ ʩʪʘʥʦʚʠʪʩʷ ʪʨʝʱʠʥʦʚʘʪʦʡ ʠ ʪʦʣʩʪʦʡ, ʠʟʤʝʥʷʝʪʩʷ pH ʠ ʚʣʘʛʦʸʤʢʦʩʪʴ. ɺ ʣʠʪʝʨʘʪʫʨʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʜʘʥʥʳʝ ʦ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʢʦʨʳ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʨʘʙʦʪʝ, ʚʳʧʦʣʥʝʥʥʦʡ 

ʚ ʉʐɸ ʥʘ Populus deltoides, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʝʚ ʢʦʨʘ ʙʦʣʝʝ ʚʣʘʛʦʸʤʢʘ 

ʠ pH ʥʠʞʝ, ʯʝʤ ʥʘ ʩʪʘʨʳʭ (Hoffman, Boe, 1977), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ Liriodendron 

tulipifera ʛʦʚʦʨʷʪ ʦʙ ʦʙʨʘʪʥʦʤ (Billings, Drew, 1938; Barkman, 1958; Hyvªrinen et al., 1992). 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʜʦʞʜʝʚʳʭ ʦʩʘʜʢʦʚ ʥʘ ʢʦʨʫ ʜʝʨʝʚʘ ʧʨʠʚʦʜʠʪ ʢ ʚʳʤʳʚʘʥʠʶ ʠʟ ʥʝʸ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʧʨʦʠʟʨʘʩʪʘʥʠʶ ʵʧʠʬʠʪʦʚ (Pitkin, 1973). ʅʘ ʩʪʘʨʳʭ 

ʜʝʨʝʚʴʷʭ ʚʳʰʝ ʰʘʥʩ ʦʙʥʘʨʫʞʠʪʴ ʛʥʠʣʦʩʪʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʢʦʨʳ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʠʝʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʨʝʜʢʠʭ ʚʠʜʦʚ ʵʧʠʬʠʪʦʚ (Fritz, Brunet, 2010). 

ʉʪʘʨʳʝ ʜʝʨʝʚʴʷ ʙʦʣʴʰʝ ʧʦ ʨʘʟʤʝʨʫ, ʯʪʦ ʜʘʸʪ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʢʦʨʳ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʥʘ 

ʢʦʪʦʨʦʡ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʤʦʞʝʪ ʧʦʩʝʣʠʪʴʩʷ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ (Fritz et al., 2009). 

ɸʥʘʪʦʤʠʯʝʩʢʠ ʢʦʨʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʪʢʘʥʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʢʘʤʙʠʷ (Corder, 

1976; ʃʦʪʦʚʘ, 1981, 1999). ʕʪʦ ʦʯʝʥʴ ʩʣʦʞʥʳʡ ʛʝʪʝʨʦʛʝʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʦʩʪʦʷʱʠʡ ʚ ʦʩʥʦʚʥʦʤ ʠʟ 

ʪʦʥʢʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʩʣʦʷ (ʚʪʦʨʠʯʥʘʷ ʬʣʦʵʤʘ) ʠ ʩʣʦʞʥʦʛʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʥʝʨʪʥʦʛʦ ʚʥʝʰʥʝʛʦ ʩʣʦʷ (ʧʨʦʙʢʘ), ʢʦʪʦʨʳʡ ʥʝ ʫʯʘʩʪʚʫʝʪ ʚ ʘʢʪʠʚʥʳʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ (Harkin, Rowe, 1971; Corder, 1976). ɺʥʫʪʨʝʥʥʷʷ ʠ ʥʘʨʫʞʥʘʷ ʪʢʘʥʠ 

ʢʦʨʳ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʪʨʫʢʪʫʨʝ, ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ 

(ʇʦʣʫʙʦʷʨʠʥʦʚ, ʉʦʨʦʢʠʥ, 1992; ɼʝʡʥʝʢʦ, ʂʦʨʙʫʢʦʚʘ, 1996). ɺʥʫʪʨʝʥʥʷʷ ʢʦʨʘ ʠʤʝʝʪ ʪʨʠ ʪʠʧʘ 

ʢʣʝʪʦʢ: ʵʣʝʤʝʥʪʳ ʩʠʪʦʚʠʜʥʦʡ ʪʨʫʙʢʠ, ʦʙʨʘʟʫʶʱʠʝ ʩʦʩʫʜʠʩʪʳʝ ʪʢʘʥʠ; ʢʣʝʪʢʠ ʧʘʨʝʥʭʠʤʳ, 

ʩʦʜʝʨʞʘʱʠʝ ʪʢʘʥʠ ʜʣʷ ʭʨʘʥʝʥʠʷ; ʠ ʢʣʝʪʢʠ ʩʢʣʝʨʝʥʭʠʤʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʝʭʘʥʠʯʝʩʢʫʶ 

ʧʨʦʯʥʦʩʪʴ. ʅʘʨʫʞʥʘʷ ʢʦʨʘ ʦʙʨʘʟʦʚʘʥʘ ʢʘʢ ʞʠʚʳʤʠ ʢʣʝʪʢʘʤʠ ʧʝʨʠʜʝʨʤʳ, ʪʘʢ ʠ ʨʘʟʣʠʯʥʳʤʠ 

ʪʠʧʘʤʠ ʤʸʨʪʚʳʭ ʢʣʝʪʦʢ, ʚʢʣʶʯʘʷ ʢʣʝʪʢʠ ʧʝʨʠʜʝʨʤʳ ʠ ʬʣʦʵʤʳ. ʉʘʤʳʡ ʚʥʫʪʨʝʥʥʠʡ ʩʣʦʡ 

ʧʝʨʠʜʝʨʤʳ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʧʨʦʙʢʦʚʳʤ ʢʘʤʙʠʝʤ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʝʡ 

ʠ ʚʥʝʰʥʝʡ ʢʦʨʦʡ (Corder, 1976). ʆʜʥʘʢʦ ʠʥʦʛʜʘ ʙʳʚʘʝʪ ʪʨʫʜʥʦ ʦʪʜʝʣʠʪʴ ʚʥʫʪʨʝʥʥʶʶ ʠ ʚʥʝʰʥʶʶ 

ʪʢʘʥʠ ʢʦʨʳ, ʦʩʦʙʝʥʥʦ ʫ ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʝʚ. ʉʦʦʪʥʦʰʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʢʦʨʳ ʚʘʨʴʠʨʫʝʪʩʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʨʦʜʳ ʜʝʨʝʚʘ, ʚʦʟʨʘʩʪʘ ʠ ʩʝʯʝʥʠʷ ʜʝʨʝʚʘ (ʇʦʣʫʙʦʷʨʠʥʦʚ ʠ ʜʨ., 2000). ʉʪʨʫʢʪʫʨʘ 

ʢʦʨʳ ï ʵʪʦ ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʨʝʜʳ ʜʣʷ ʵʧʠʬʠʪʦʚ (ɼʝʛʪʷʨʝʚʘ, 2014; Zotz, 2016). 
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ʂʦʨʘ ʚʣʠʷʝʪ ʥʘ ʤʭʠ ʢʘʢ ʟʘ ʩʯʸʪ ʩʚʦʠʭ ʬʠʟʠʯʝʩʢʠʭ (Barkman, 1958; Bates, 1992; Lobel et al., 2006), 

ʪʘʢ ʠ ʟʘ ʩʯʸʪ ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (Gustafsson, Eriksson, 1995). ʌʠʟʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʦʩʥʦʚʘʥʦ ʥʘ ʪʦʤ, ʯʪʦ ʢʦʨʘ ð ʵʪʦ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʝ yʚʝʨʭʥʠʡ ʩʣʦʡ ʧʦʩʪʦʷʥʥʦ 

ʦʪʩʣʘʠʚʘʝʪʩʷ, ʥʝ ʜʘʚʘʷ ʵʧʠʬʠʪʘʤ ʥʘ ʥʝʤ ʟʘʢʨʝʧʠʪʴʩʷ (Gough, 1975). ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʫʚʝʨʝʥʥʳʡ 

ʨʦʩʪ ʚʦʟʤʦʞʝʥ ʚ ʦʩʥʦʚʥʦʤ ʪʦʣʴʢʦ ʚ ʪʨʝʱʠʥʘʭ ʢʦʨʳ, ʢʦʪʦʨʳʝ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳ ʚ ʵʪʦʤ ʧʣʘʥʝ. ʊʘʢ 

ʞʝ ʪʨʝʱʠʥʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʱʠʪʫ ʦʪ ʩʚʝʪʘ, ʚʝʪʨʘ, ʜʦʣʴʰʝ ʩʦʭʨʘʥʷʶʪ ʚʣʘʛʫ, ʩʦʟʜʘʚʘʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʤʠʢʨʦʢʣʠʤʘʪ, ʥʘʢʘʧʣʠʚʘʶʪ ʧʳʣʴ ï ʦʩʥʦʚʥʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʵʧʠʬʠʪʦʚ, ʘ 

ʟʠʤʦʡ ʫʜʝʨʞʠʚʘʶʪ ʩʥʝʛ, ʟʘʱʠʱʘʷ ʨʘʩʪʝʥʠʷ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ɹʦʣʝʝ 

ʪʦʛʦ ʚ ʪʨʝʱʠʥʘʭ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʨʘʥʳ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪ ʚʝʱʝʩʪʚʘ, ʧʦʚʳʰʘʶʱʠʝ 

ʟʥʘʯʝʥʠʝ pH (Vanderpoorten, Goffinet, 2009). ʊʘʢ ʞʝ ʩʪʨʫʢʪʫʨʘ ʢʦʨʳ ʦʧʨʝʜʝʣʷʝʪ ʚʣʘʞʥʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʠ (Billings, Drew, 1938), ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʦʧʨʝʜʝʣʷʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ 

ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. 

ʕʧʠʬʠʪʥʳʝ ʤʦʭʦʦʙʨʘʟʥʳʝ ʧʦʣʫʯʘʶʪ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʢʘʢ ʩ ʘʪʤʦʩʬʝʨʥʳʤʠ 

ʚʳʧʘʜʝʥʠʷʤʠ: ʪʚʸʨʜʳʤʠ ʠ ʞʠʜʢʠʤʠ ʦʩʘʜʢʘʤʠ, ʪʫʤʘʥʦʤ, ʨʦʩʦʡ, ʘʵʨʦʟʦʣʷʤʠ, ʧʳʣʴʶ, ʛʘʟʘʤʠ 

(Brown, Bates, 1990; Zechmeister et al., 2007), ʪʘʢ ʠ ʠʟ ʩʫʙʩʪʨʘʪʘ (Rasmussen, 1978; Van Tooren et 

al., 1990; Ayres, et al., 2006; Song et al., 2016). ʄʦʭʦʦʙʨʘʟʥʳʝ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʘʟʦʪ (N) ʪʘʢʞʝ ʠ ʦʪ 

ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʩʠʥʝ-ʟʝʣʸʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʥʠʭ (Bergstrom, Tweedie, 1995 

Ackermann, et al., 2012; DeLuca, 2002; 2008; Lindo, Whiteley, 2011). ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʣʝʩʘʭ ʂʘʥʘʜʳ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʯʠʩʪʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʟʦʪʘ ʩʠʥʝ-ʟʝʣʸʥʳʤʠ ʚʦʜʦʨʦʩʣʷʤʠ, ʢʦʪʦʨʳʝ ʞʠʚʫʪ ʚ ʩʠʤʙʠʦʟʝ 

ʩʦ ʤʭʘʤʠ, ʩʦʩʪʘʚʣʷʝʪ 0,76 ʢʛ /ʛʘ/ʛʦʜ (Lindo, Whiteley, 2011). ʂʨʦʤʝ ʪʦʛʦ, ʤʭʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ 

ʜʝʧʦ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʬʦʩʬʦʨʘ (ʈ). ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʉʪʶʘʨʪʘ ʏʵʡʧʠʥʘ ʩ 

ʩʦʘʚʪʦʨʘʤʠ (Chapin et al., 1987) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʦʭʦʦʙʨʘʟʥʳʝ (ʚ ʦʩʥʦʚʥʦʤ Hylocomium splendens ʠ 

Pleurozium schreberi), ʯʴʷ ʙʠʦʤʘʩʩʘ ʚ ʙʦʨʝʘʣʴʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʩʦʩʪʘʚʣʷʣʘ ʚʩʝʛʦ 6%, ʩʦʜʝʨʞʘʣʠ 

17% ʚʩʝʛʦ ʬʦʩʬʦʨʘ ʣʝʩʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. 

ʅʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʨʝʜʳ, ʩʦʟʜʘʚʘʝʤʘʷ ʩʦʦʙʱʝʩʪʚʦʤ ʠ ʜʝʨʝʚʦʤ, ʦʧʨʝʜʝʣʷʝʪ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʠʰʘʡʥʠʢʦʚ ʠ ʤʦʭʦʦʙʨʘʟʥʳʭ ʥʘ ʩʪʚʦʣʝ (ʉʘʚʠʯ, 1909; Hilitzer, 

1925; ʈʘʩʩʘʜʠʥʘ, 1930; Barkman, 1958; Kalgutkar, Bird, 1968; ɼʦʤʙʨʦʚʩʢʘʷ, 1970; ʉʳʤʝʨʤʘʘ, 

1970; Yarranton, 1972; S¹mermaa, 1972; Gough, 1975; Fremstad, 1977; Hoffman, Boe, 1977; Clair et 

al., 1986; ɻʦʨʰʢʦʚ, 1986; Trynoski, Glime, 1992; John, Dale, 1995; Moe, Botnen, 1997; Meģaka, 

ZnotiǺa, 2006; Sales at al., 2016 ʠ ʜʨ.). ɺʣʠʷʥʠʝ ʵʢʩʧʦʟʠʮʠʠ ʥʘ ʵʧʠʬʠʪʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʩʪʚʦʣʘ ʧʦ-ʨʘʟʥʦʤʫ ʦʩʚʝʱʝʥʳ ï ʩʝʚʝʨʥʘʷ ʠ 

ʚʦʩʪʦʯʥʘʷ ʩʪʦʨʦʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ ʧʦʣʫʯʘʶʪ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʯʝʤ ʶʞʥʘʷ 

ʠ ʟʘʧʘʜʥʘʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʣʠʯʠʷʤ ʚ ʫʚʣʘʞʥʸʥʥʦʩʪʠ ʠ ʣʦʢʘʣʴʥʦʤʫ ʜʚʠʞʝʥʠʶ ʚʦʟʜʫʭʘ (ʉʘʚʠʯ, 

1909; ʈʘʩʩʘʜʠʥʘ, 1930; Barkman, 1958; Peciar, 1965; Hale, 1967; 1983; Peard, 1983). ʇʦ 

ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʘʤʧʣʠʪʫʜʘ ʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʶʞʥʳʭ ʩʪʦʨʦʥ ʜʝʨʝʚʴʝʚ ʜʦʩʪʠʛʘʝʪ 15 Áʉ, 
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ʘ ʩʝʚʝʨʥʳʭ ï ʪʦʣʴʢʦ 5 Áʉ (Eversman, 1982). ʅʦ ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʢʘʢ ʦʙʱʫʶ 

ʪʦʧʦʛʨʘʬʠʶ ʨʘʡʦʥʘ (Matthews, 1994), ʪʘʢ ʠ ʩʪʨʦʝʥʠʝ ʬʠʪʦʮʝʥʦʟʘ ʪ.ʢ. ʥʘʣʠʯʠʝ ʭʦʣʤʦʚ, ʛʦʨ, ʠʣʠ 

ʧʣʦʪʥʳʭ ʢʫʨʪʠʥ ʜʝʨʝʚʴʝʚ, ʩ ʢʘʢʦʡ-ʣʠʙʦ ʩʪʦʨʦʥʳ ʤʦʞʝʪ ʩʠʣʴʥʦ ʠʟʤʝʥʷʪʴ ʨʝʞʠʤ ʦʩʚʝʱʸʥʥʦʩʪʠ 

ʢʦʥʢʨʝʪʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ʕʢʩʧʦʟʠʮʠʷ ʤʦʞʝʪ ʚʣʠʷʪʴ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʯʝʨʝʟ ʫʛʦʣ ʥʘʢʣʦʥʘ ʠ ʨʘʜʠʫʩ 

ʢʨʦʥʳ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʬʦʪʦʪʨʦʧʠʟʤʦʤ ʫ ʜʝʨʝʚʴʝʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʣʦʥʫ ʩʪʚʦʣʘ 

ʚ ʩʪʦʨʦʥʫ ɻ ʢʚʘʪʦʨʘ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʨʝʚʴʝʚ (Johns, et al., 2017; ʄʘʥʦʚ, ʂʫʪʷʚʠʥ, 2018; 2019; 2022). 

ʕʪʦ, ʨʘʟʫʤʝʝʪʩʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʝʜʸʪ ʢ ʠʟʤʝʥʝʥʠʶ ʫʛʣʘ ʥʘʢʣʦʥʘ ʠ ʨʘʜʠʫʩʘ ʢʨʦʥʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

pH ʢʦʨʳ (Barkman, 1958; ɻʦʨʰʢʦʚ, 1986). ɺ ʩʝʚʝʨʥʳʭ ʰʠʨʦʪʘʭ ʨʘʜʠʫʩ ʢʨʦʥʳ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ 

ʩ ʶʞʥʦʡ ʩʪʦʨʦʥʳ, ʩʪʚʦʣ ʥʘʢʣʦʥʝʥ ʚ ʩʝʚʝʨʥʫʶ ʩʪʦʨʦʥʫ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʪʦʢ ʚʦʜʳ ʧʦ ʩʝʚʝʨʥʦʡ 

ʩʪʦʨʦʥʝ, ʛʜʝ ʟʥʘʯʝʥʠʷ pH ʩʪʘʥʦʚʷʪʩʷ ʚʳʰʝ, ʯʝʤ ʥʘ ʶʞʥʳʭ (ɻʦʨʰʢʦʚ, 1986; ʊʘʨʘʩʦʚʘ, 2000; 

ʉʪʝʧʘʥʦʚʘ ʠ ʜʨ., 2001). 

ʅʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ ʚ ʦʪʥʦʰʝʥʠʠ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʩʫʱʝʩʪʚʫʝʪ ʟʦʥʘʣʴʥʦʩʪʴ ï ʢʘʢ 

ʚʝʨʪʠʢʘʣʴʥʘʷ (Williams, Sillett, 2007; Vanderpoorten, Goffinet, 2009; Ezer et al., 2009; Garcia et al., 

2020) (ʧʨʠʤʝʯʘʥʠʝ, ʚ ʮʠʪʠʨʫʝʤʳʭ ʩʪʘʪʴʷʭ ʨʝʯʴ ʠʜʸʪ ʦ ʟʦʥʘʣʴʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ ʮʝʣʦʛʦ ʜʝʨʝʚʘ), ʪʘʢ 

ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ. ʆʙʘ ʪʠʧʘ ʟʦʥʘʣʴʥʦʩʪʠ ʩʚʷʟʘʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʫʚʣʘʞʥʸʥʥʦʩʪʴʶ ʩʫʙʩʪʨʘʪʘ. ʇʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʚʳʩʦʪʳ ʥʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ ʚʣʘʞʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʤʥʦʞʝʩʪʚʦʤ ʬʘʢʪʦʨʦʚ, 

ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ï ʠʥʩʦʣʷʮʠʷ ʠ ʫʜʘʣʝʥʠʝ ʦʪ ʧʦʯʚʳ, ʛʜʝ ʚʦʟʜʫʭ ʙʦʣʝʝ ʚʣʘʞʥʳʡ (ʄʦʣʯʘʥʦʚ, 1961; 

ʀʧʘʪʦʚ, ʂʠʨʠʢʦʚʘ, 1997). ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʠʥʩʦʣʷʮʠʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʵʢʩʧʦʟʠʮʠʠ ʩʪʚʦʣʘ ʠ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʜʝʨʝʚʘ ʚ ʜʨʝʚʦʩʪʦʝ: ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʟʘʪʝʥʝʥʠʝ ʨʷʜʦʤ 

ʩʪʦʷʱʠʤʠ ʜʝʨʝʚʴʷʤʠ ʠʣʠ ʥʘʣʠʯʠʝ ʦʢʦʥ ʚ ʧʦʣʦʛʝ ʣʝʩʘ. 

ʋʛʦʣ ʥʘʢʣʦʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʚʦʣʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʥʘ ʠʟ ʚʝʜʫʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʨʝʜʳ ʜʣʷ ʵʧʠʬʠʪʦʚ (Hilitzer, 1925; Barkman, 1958; Hale, 1967; Fremstad, 1977; Ïvstedal, 1980; 

ɻʦʨʰʢʦʚ, 1986; Moe, Botnen, 1997; Mikhailova et al., 2005; Meģaka et al., 2010, 2012; Bidussi et al., 

2013), ʪʘʢ ʢʘʢ ʦʥ ʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʩʪʦʢʘ ʦʩʘʜʢʦʚ (Barkman, 1958; ɻʦʨʰʢʦʚ, 1986) ï ʥʘ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʥʘʢʣʦʥʸʥʥʳʭ ʩʪʦʨʦʥʘʭ ʩʪʚʦʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚʣʠʷʝʪ ʢʨʦʥʘ 

ʜʝʨʝʚʘ. ʆʪ ʥʝʸ ʟʘʚʠʩʠʪ ʢʦʣʠʯʝʩʪʚʦ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ, ʩʪʝʢʘʶʱʠʭ ʧʦ ʩʪʚʦʣʫ. ʂʨʦʥʘ, 

ʠʤʝʶʱʘʷ ʙʦʣʴʰʦʡ ʨʘʜʠʫʩ ʠ ʧʨʦʪʷʞʸʥʥʦʩʪʴ, ʟʘʜʝʨʞʠʚʘʝʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ. 

ʆʩʘʜʢʠ, ʟʘʜʝʨʞʘʥʥʳʝ ʢʨʦʥʦʡ, ʧʘʜʘʶʪ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ, ʠ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʠʭ ʯʘʩʪʴ 

ʩʪʝʢʘʝʪ ʧʦ ʩʪʚʦʣʘʤ (ʂʠʪʨʝʜʞ, 1951; ʄʦʣʯʘʥʦʚ, 1961; ʇʨʦʪʦʧʦʧʦʚ, 1975; ʉʧʫʨʨ, ɹʘʨʥʝʩ, 1984). 

ʌʦʨʤʘ ʢʨʦʥʳ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʫ ʝʣʠ ʠʟ-ʟʘ ʥʠʟʢʦʡ ʠ ʛʫʩʪʦʡ ʢʨʦʥʳ ʥʘ ʩʪʚʦʣ ʧʦʧʘʜʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʯʝʤ ʫ ʩʦʩʥʳ, ʧʦʵʪʦʤʫ ʚ ʝʣʦʚʳʭ ʣʝʩʘʭ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ 

ʣʠʰʘʡʥʠʢʦʚ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʚʝʪʚʷʭ, ʘ ʥʝ ʥʘ ʩʪʚʦʣʘʭ, ʢʘʢ ʚ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ (Hyvªrinen et al., 

1992). ɺʣʠʷʥʠʝ ʢʨʦʥʳ ʥʘ ʵʧʠʬʠʪʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʝʸ ʬʦʨʤʳ, ʪ.ʝ. ʫʛʣʘ ʧʨʠʢʨʝʧʣʝʥʠʷ 
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ʚʝʪʚʝʡ ʢ ʩʪʚʦʣʫ (Herwitz, 1987; Van Elewijck, 1989; Kellman and Roulet, 1990; N§var, 1993; Martinez-

Meza and Whitford, 1996; Aboal et al., 1999; Crockford and Richardson, 1990b; Crockford and 

Richardson, 2000). ɸʚʪʦʨʳ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʯʝʤ ʤʝʥʴʰʝ ʫʛʦʣ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ, ʪʝʤ ʙʦʣʴʰʝ ʦʩʘʜʢʦʚ ʢʨʦʥʘ ʩʦʙʠʨʘʝʪ ʥʘ ʩʪʚʦʣ ʜʝʨʝʚʘ, ʪ.ʝ. ʨʘʙʦʪʘʝʪ ʚ ʢʘʯʝʩʪʚʝ 

ʚʦʨʦʥʢʠ. 

 

1.3. ɼʠʥʘʤʠʢʘ ɻ ʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ.  

ɺ ʦʩʥʦʚʥʳʭ ʨʘʙʦʪʘʭ, ʧʦʩʚʷʱʸʥʥʳʭ ʠʟʤʝʥʝʥʠʷʤ ʵʧʠʬʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʘ, ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʤʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

ʧʝʨʚʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʢʘʢ ʨʝʘʢʮʠʶ ʚʠʜʦʚ ʥʘ ʠʟʤʝʥʝʥʠʷ 

ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ (ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʨʝʚʘ ʠ ʩʦʦʙʱʝʩʪʚʘ) ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʘ 

(Kershaw, 1964; S¹mermaa, 1972; Yarranton, 1972; ɻʦʨʰʢʦʚ, 1986; ʊʘʨʘʩʦʚʘ, 2017); ʚʪʦʨʳʝ ʜʝʣʘʶʪ 

ʘʢʮʝʥʪ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ ʠʟʤʝʥʝʥʠʷ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ (Barkman, 1958; Ashton, 1986). 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʠ ʚʳʩʦʪʳ ʜʝʨʝʚʴʝʚ, ʢʨʦʥʳ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ 

ʨʘʟʦʙʱʸʥʥʳʤʠ ʠ ʚ ʧʦʣʦʛ ʣʝʩʘ ʧʦʧʘʜʘʝʪ ʙʦʣʴʰʝ ʩʚʝʪʘ, ʯʪʦ, ʨʘʟʫʤʝʝʪʩʷ, ʤʝʥʷʝʪ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ 

(McCune, 1992). ɻ.ɸ. ʂʝʨʰʦʫ (Kershaw, 1964) ʧʦʢʘʟʘʣ, ʯʪʦ ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʵʧʠʬʠʪʦʚ ʥʘ ʩʪʚʦʣʘʭ ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʝʚ ʠʤʝʝʪ ʪʘʢʦʡ ʞʝ ʧʨʠʥʮʠʧ ʟʦʥʘʣʴʥʦʩʪʠ, ʯʪʦ ʠ ʥʘ ʩʪʘʨʳʭ, 

ʪʦʣʴʢʦ ʚ ʙʦʣʝʝ ʩʞʘʪʦʡ ʬʦʨʤʝ. ʉʫʱʝʩʪʚʫʝʪ ʠ ʜʨʫʛʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ, ʵʧʠʬʠʪʥʦʝ 

ʩʦʦʙʱʝʩʪʚʦ ʥʘ ʤʦʣʦʜʳʭ ʩʪʚʦʣʘʭ ʙʦʣʝʝ ʛʦʤʦʛʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʨʳʤʠ (S¹mermaa, 1972) ʠ 

ʥʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ ʧʦ ʚʝʨʪʠʢʘʣʠ ʚʩʣʝʜʩʪʚʠʝ ʦʜʥʦʨʦʜʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ 

ʩʪʚʦʣʘʭ (ɻʦʨʰʢʦʚ, 1986). ɺʣʠʷʥʠʝ ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʘ ʥʘ ʵʧʠʬʠʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʠʟʤʝʥʝʥʠʝʤ ʤʠʢʨʦʢʣʠʤʘʪʘ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʥʦ ʠ ʠʟʤʝʥʝʥʠʝʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʩʫʙʩʪʨʘʪʘ (Kalgutkar, Bird, 1968; S¹mermaa, 1972; Hoffman, Boe, 1977; Eversman et al., 1987; 

Hyvªrinen et al., 1992; Holien, 1996). ʈʝʘʢʮʠʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ ʠ ʤʦʭʦʦʙʨʘʟʥʳʭ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʴʝʚ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʙʣʘʛʦʜʘʨʷ ʨʘʟʣʠʯʠʷʤ ʚ ʵʢʦʣʦʛʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʚʠʜʦʚ, ʠʭ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ 

(Hyvªrinen et al., 1992). ʅʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʘʙʦʪʝ ɻ. 

ʗʨʦʥʪʦʥʘ (Yarranton, 1972) ʘʚʪʦʨ ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʚ ʵʧʠʬʠʪʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʥʝ 

ʵʥʜʦʛʝʥʥʳʝ, ʘ ʟʘʚʠʩʷʪ ʦʪ ʠʟʤʝʥʝʥʠʡ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩ ʚʦʟʨʘʩʪʦʤ ʜʝʨʝʚʘ. ɸʚʪʦʨ ʥʝ 

ʦʙʥʘʨʫʞʠʣ ʢʦʥʢʫʨʝʥʪʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʭʦʪʷ ʠ ʫʢʘʟʘʣ ʥʘ ʥʝʢʦʪʦʨʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʪʠʤʫʤʦʚ, ʠ ʩʩʳʣʘʷʩʴ ʥʘ ʢʣʘʩʩʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʌ.ɽ. ʂʣʝʤʝʥʪʩʘ (Clements, 1916) ʧʨʷʤʦ ʫʢʘʟʘʣ ʥʘ 

ʪʦ, ʯʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʚ ʵʧʠʬʠʪʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʥʝ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʩʫʢʮʝʩʩʠʝʡ. 

ɽʱʝ ʦʜʥʘ ʪʦʯʢʘ ʟʨʝʥʠʷ, ʵʪʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʠʥʘʤʠʢʠ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʢʘʢ 

ʵʥʜʦʛʝʥʥʦʡ ʩʫʢʮʝʩʩʠʠ (Barkman, 1958). ʇʨʠ ʵʪʦʤ, ʧʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

(Yarranton, 1972) ʧʦʥʷʪʠʝ ʩʫʢʮʝʩʩʠʠ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ, ʯʘʩʪʦ ʥʝ ʩʭʦʜʠʪʩʷ ʩ ʪʝʤ ʩʤʳʩʣʦʤ, ʢʦʪʦʨʳʡ 
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ʙʳʣ ʚ ʥʝʛʦ ʠʟʥʘʯʘʣʴʥʦ ʚʣʦʞʝʥ ʌ.ɽ. ʂʣʝʤʝʥʪʩʦʤ (Clements, 1916). ɼʠʩʩʦʥʘʥʩ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ 

ʧʦʜʢʨʝʧʣʷʝʪʩʷ ʪʦʯʢʦʡ ʟʨʝʥʠʷ, ʯʪʦ ʥʘ ʩʪʚʦʣʘʭ ʜʝʨʝʚʴʝʚ ʫʯʘʩʪʥʠʢʠ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʥʘʭʦʜʷʪʩʷ ʚ ʩʫʨʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʵʪʦ, ʧʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ (Hyvªrinen et al., 1992; 

Hyvªrinen, 1992), ʠʩʢʣʶʯʘʝʪ ʥʘʣʠʯʠʝ ʩʠʣʴʥʳʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʇʨʠ ʵʪʦʤ ʣʦʛʠʯʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʘʚʪʦʨʳ (Hyvªrinen et al., 1992; Hyvªrinen, 1992) 

ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦ ʢʦʥʢʫʨʝʥʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʚ ʧʦʥʠʤʘʥʠʠ ʌ. ɻʨʘʡʤʘ, ʘ ʥʝ 

ʊʠʣʴʤʘʥʘ (Grace, 1991), ʢʦʪʦʨʳʡ ʥʝ ʠʩʢʣʶʯʘʣ ʥʘʣʠʯʠʝ ʢʦʥʢʫʨʝʥʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʩʫʨʦʚʳʭ 

ʫʩʣʦʚʠʷʭ, ʢʦʠʤʠ ʷʚʣʷʶʪʩʷ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʵʧʠʬʠʪʦʚ (Smith, 2012). ɺ ʨʘʙʦʪʝ ɸʰʪʦʥ (Ashton, 1986) 

ʘʚʪʦʨ ʧʨʷʤʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʥʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ ʬʣʫʢʪʫʘʮʠʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʦ ʧʨʠʤʝʨʫ ʪʝʭ, 

ʢʦʪʦʨʳʝ ʦʧʠʩʘʥʳ ʨʘʥʝʝ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ɸʣʝʢʩʦʤ ɺʘʪʪʦʤ (Watt, 1947), ʛʜʝ ʚʠʜʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʤʝʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʩʦʟʜʘʚʘʷ ʦʧʨʝʜʝʣʸʥʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʀ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ 

ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʷʚʠʣʠʩʴ ʨʘʙʦʪʳ, ʩʚʷʟʳʚʘʶʱʠʝ ʷʚʣʝʥʠʷ, ʦʧʠʩʘʥʥʳʝ ɸʣʝʢʩʦʤ ɺʘʪʪʦʤ 

(Watt, 1947), ʦʪʨʘʞʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʵʧʠʬʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʥʘʰʸʣ ɸʰʪʦʥ (Ashton, 1986), ʩ 

ʛʠʧʦʪʝʟʦʡ ʗʥʩʝʥʘ ð ʂʦʥʥʝʣʘ (Janzen, 1970; Connell, 1970). ʉʦʛʣʘʩʥʦ ʛʠʧʦʪʝʟʝ ʗʥʩʝʥʘ ð ʂʦʥʥʝʣʘ 

ʚʳʩʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʪʨʦʧʠʯʝʩʢʠʭ ʣʝʩʘʭ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘʣʠʯʠʝʤ 

ʚʠʜʦʩʧʝʮʠʬʠʯʥʳʭ ʬʠʪʦʬʘʛʦʚ ʠ ʧʘʨʘʟʠʪʦʚ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʨʘʩʪʘʪʴ ʩʝʤʝʥʘʤ ʚʦʟʣʝ 

ʤʘʪʝʨʠʥʩʢʠʭ ʨʘʩʪʝʥʠʡ. ʉʠʥʪʝʟʦʤ ʩʪʘʣʘ ʤʦʜʝʣʴ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʚ ʩʠʩʪʝʤʝ ʨʘʩʪʝʥʠʝ 

ï ʧʦʯʚʘ (Plantïsoil negative feedback) (Kulmatiski et al., 2008; Mangan et al., 2010; Van der Putten et 

al., 2013; Vincenot et al., 2017 ʠ ʜʨ.). ʌʝʥʦʤʝʥ ʩʘʤʦʠʥʛʠʙʠʨʦʚʘʥʠʷ (Plantïsoil negative feedback) 

ʫʞʝ ʠʟʚʝʩʪʝʥ ʜʣʷ 111 ʚʠʜʦʚ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʨʘʩʪʝʥʠʡ ʠʟ 41 ʩʝʤʝʡʩʪʚʘ, ʠ ʜʣʷ 411 ʚʠʜʘ 

ʜʠʢʦʨʘʩʪʫʱʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʠʟ 71 ʩʝʤʝʡʩʪʚʘ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʦʪ ʧʫʩʪʳʥʴ ʜʦ ʪʫʥʜʨ (Cesarano et al., 2017). ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʷʚʣʝʥʠʷ, 

ʦʧʠʩʘʥʥʳʝ ʗʥʩʝʥʦʤ- ʂʦʥʥʝʣʦʤ (Janzen, 1970; Connell, 1970) ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʥʝ ʪʦʣʴʢʦ 

ʥʘʣʠʯʠʷ ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʘʨʘʟʠʪʦʚ, ʥʦ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʧʦʯʚʝ ʩʦʙʩʪʚʝʥʥʦʡ ɼʅʂ (selfDNA). 

ʉʘʤʦʠʥʛʠʙʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ (selfDNA) ʘʢʪʠʚʥʦ ʠʟʫʯʘʝʪʩʷ, ʠ ʚʳʩʢʘʟʳʚʘʝʪʩʷ ʤʥʝʥʠʝ, ʯʪʦ ʵʪʦ 

ʷʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʜʣʷ ʚʩʝʭ (ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ) ʚʠʜʦʚ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ (Mazzoleni et al., 2014; 2015). ɺʩʸ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ, ʩʥʠʞʘʝʪ ʦʩʪʨʦʪʫ ʚʦʧʨʦʩʘ 

ʥʘʣʠʯʠʷ/ʦʪʩʫʪʩʪʚʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʚʠʜʘʤʠ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʫʢʮʝʩʩʠʠ, ʪʘʢ 

ʢʘʢ ʚʠʜʳ ʨʘʩʪʝʥʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʦʭʦʦʙʨʘʟʥʳʝ) ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ çʢʦʥʢʫʨʝʥʪʘʤʠè ʩʘʤʠʭ ʩʝʙʷ, 

ʜʝʣʘʷ ʩʨʝʜʫ ʥʝʧʨʠʛʦʜʥʦʡ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʩʚʦʠʭ ʧʦʪʦʤʢʦʚ/ʢʣʦʥʦʚ. 
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ɻʃɸɺɸ 2. ʆɹʒɽʂʊʓ ʀ ʄɽʊʆɼʓ 

 

2.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʡʦʥʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɺ ʢʥʠʛʝ çʆʩʥʦʚʳ ʣʘʥʜʰʘʬʪʥʦʡ ʵʢʦʣʦʛʠʠ ʝʚʨʦʧʝʡʩʢʠʭ ʪʘʝʞʥʳʭ ʣʝʩʦʚ ʈʦʩʩʠʠè ɻʨʦʤʮʝʚ 

ɸ.ʅ. (ɻʨʦʤʮʝʚ, 2008) ʧʨʠʚʦʜʠʪ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

çʇʦʜʟʦʥʘ ʩʨʝʜʥʝʡ ʪʘʡʛʠ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʌ ʨʘʩʧʦʣʦʞʝʥʘ ʤʝʞʜʫ 64Á ʠ 60Á ʧʘʨʘʣʣʝʣʷʤʠ; ʝʸ 

ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʚ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ~ 400 ʢʤ (ʥʘ ʟʘʧʘʜʝ) ʜʦ ~600 ʢʤ (ʥʘ ʚʦʩʪʦʢʝ). ʕʪʦ 

ʪʝʨʨʠʪʦʨʠʷ ʜʨʝʚʥʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ï ɹʘʣʪʠʡʩʢʦʛʦ ʱʠʪʘ (ʌʝʥʥʦʩʢʘʥʜʠʠ) ʠ ʈʫʩʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ (ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ). ʈʝʣʴʝʬ ʚʠʜʦʠʟʤʝʥʝʥ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʣʝʜʥʠʢʘ, ʨʘʚʥʠʥʥʳʡ ʩ 

ʤʦʨʝʥʥʳʤʠ ʛʨʷʜʘʤʠ. ʂʣʠʤʘʪ ʫʤʝʨʝʥʥʦ ʭʦʣʦʜʥʳʡ, ʧʝʨʝʭʦʜʥʳʡ ʦʪ ʤʦʨʩʢʦʛʦ ʢ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʤʝʨʝʥʦ ʤʷʛʢʦʡ ʟʠʤʦʡ ʠ ʫʤʝʨʝʥʥʦ ʪʸʧʣʳʤ ʣʝʪʦʤ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʣʠʤʘʪʘ 

ʷʚʣʷʝʪʩʷ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʛʦʜʦʚʦʡ ʨʘʜʠʘʮʠʦʥʥʳʡ ʙʘʣʘʥʩ ʩʦʩʪʘʚʣʷʝʪ 28ï32 

ʢʢʘʣ /ʩʤ2. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʦʪ 600 ʜʦ 750 ʤʤ ʦʩʘʜʢʦʚè. 

ɻʦʩʧʦʜʩʪʚʫʶʱʠʤʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʷʚʣʷʶʪʩʷ ʶʛʦ-ʟʘʧʘʜʥʳʝ ʠ ʟʘʧʘʜʥʳʝ ʚʝʪʨʳ, ʥʦ ʚ 

ʪʸʧʣʫʶ ʧʦʣʦʚʠʥʫ ʛʦʜʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʚʝʪʨʦʚ ʩʝʚʝʨʥʳʭ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ. ʂʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʳʭ ʜʥʝʡ ʟʘ ʛʦʜ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 246. ʄʠʥʠʤʘʣʴʥʳʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʷʥʚʘʨʴ ð ʬʝʚʨʘʣʴ (ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ -11 0ʉ), 

ʤʘʢʩʠʤʘʣʴʥʳʝ ð ʥʘ ʠʶʣʴ (ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ +15.8 0ʉ. ʋʩʪʦʡʯʠʚʳʝ ʤʦʨʦʟʳ ʧʨʦʜʦʣʞʘʶʪʩʷ 

ʦʢʦʣʦ 114 ʜʥʝʡ. ɹʝʟʤʦʨʦʟʥʳʡ ʧʝʨʠʦʜ ʜʣʠʪʩʷ ʚ ʩʨʝʜʥʝʤ 126 ʜʥʝʡ, ʧʝʨʠʦʜ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʳʰʝ 0 

0ʉ ð 206 ʜʥʝʡ, ʚʳʰʝ +5 0ʉ ð 151 ʜʝʥʴ, ʚʳʰʝ +10 0ʉ ð 42 ʜʥʷ. ʇʝʨʠʦʜ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ 

ʚʳʰʝ +5 0ʉ ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜʦʤ ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ, ʢʦʛʜʘ ʬʦʨʤʠʨʫʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʠʭ ʨʦʩʪʘ. 

ɺʩʷ ʪʝʨʨʠʪʦʨʠʷ ʂʘʨʝʣʠʠ ʥʘʭʦʠʜʪʴʩʷ ʚ ʪʘʝʞʥʦʡ ʟʦʥʝ, ʥʘ ʧʦʢʨʳʪʳʝ ʣʝʩʦʤ ʟʝʤʣʠ ʧʨʠʭʦʜʠʪʩʷ 

9574,7 ʪʳʩ. ʛʘ. ʃʝʩʠʩʪʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 53,0%. (ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʜʦʢʣʘʜ é2023). ʊʠʧʦʣʦʛʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʣʝʩʦʚ ʩʨʝʜʥʝʪʘʞʝʥʦʡ ʟʦʥʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2.1. 

 

ʊʘʙʣʠʮʘ 2.1 ʊʠʧʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʨʝʜʥʝʪʘʝʞʥʳʭ ʣʝʩʦʚ ʂʘʨʝʣʠʠ, ʟʘ ʧʝʨʠʦʜ 1977-

1994 ʛʛ. ʧʦ ʜʘʥʥʳʤ ʣʘʥʜʰʘʬʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. (ʧʦ ɺʦʣʢʦʚ, 2008)  

ʊʠʧ ʣʝʩʘ ʇʦʜʟʦʥʘ ʩʨʝʜʥʝʡ ʪʘʡʛʠ ʪʳʩ. ʛʘ % 

ʉʦʩʥʷʢʠ 

ʉ. ʣʠʰʘʡʥʠʢʦʚʳʡ 28,2 0,7 

ʉ. ʣʠʰʘʡʥʠʢʦʚʳʡ ʩʢʘʣʴʥʳʡ 14,2 0,3 

ʉ. ʙʨʫʩʥʠʯʥʳʡ 309,3 7,6 

ʉ. ʙʨʫʩʥʠʯʥʳʡ ʩʢʘʣʴʥʳʡ 42,6 1 

ʉ. ʯʝʨʥʠʯʥʳʡ ʩʚʝʞʠʡ 591,1 14,5 

ʉ. ʯʝʨʥʠʯʥʳʡ ʩʢʘʣʴʥʳʡ 94,9 2,3 

ʉ. ʢʠʩʣʠʯʥʳʡ 29,7 0,7 
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ʉ. ʯʝʨʥʠʯʥʳʡ ʚʣʘʞʥʳʡ 216,6 5,3 

ʉ. ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʡ 275,4 6,8 

ʉ. ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʳʡ 100,1 2,5 

ʠʪʦʛʦ 1702,1 41,7 

ɽʣʴʥʠʢʠ 

ɽ. ʙʨʫʩʥʠʯʥʳʡ 1,5 0 

ɽ. ʯʝʨʥʠʯʥʳʡ ʩʚʝʞʠʡ 773 19 

ɽ. ʯʝʨʥʠʯʥʳʡ ʩʢʘʣʴʥʳʡ 44,8 1,1 

ɽ. ʢʠʩʣʠʯʥʳʡ 167,2 4,1 

ɽ. ʯʝʨʥʠʯʥʳʡ ʚʣʘʞʥʳʡ 352,3 8,6 

ɽ. ʣʦʛʦʚʳʡ (ʧʨʠʨʫʯʝʡʥʳʡ) 26,9 0,7 

ɽ. ʙʦʣʦʪʥʦ ʪʨʘʚʷʥʥʦʡ 19,9 0,5 

ʠʪʦʛʦ 1580,7 38,8 

ɹʝʨʝʟʥʷʢʠ 

ɹ. ʟʣʘʢʦʚʦ-ʙʨʫʩʥʠʯʥʳʡ 3,1 0,1 

ɹ. ʟʣʘʢʦʚʦ-ʯʝʨʥʠʯʥʳʡ 233,6 5,7 

ɹ. ʨʘʟʥʦʪʨʘʚʥʦ-ʯʝʨʥʠʯʥʳʡ 213,6 5,2 

ɹ. ʣʦʛʦʚʳʡ (ʧʨʠʨʫʯʝʡʥʳʡ) 82,3 2 

ɹ. ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʡ 2,2 0,1 

ɹ. ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʳʡ 74,2 1,8 

ʆʩʠʥʥʠʢʠ 

ʆʩ. ʟʣʘʢʦʚʦ-ʯʝʨʥʠʯʥʳʡ 52,9 1,3 

ʆʩ. ʨʘʟʥʦʪʨʘʚʥʦ-ʯʝʨʥʠʯʥʳʡ 117,9 2,9 

ʀʪʦʛʦ 170,8 4,2 

ʆʣʴʰʘʥʠʢʠ 

ʆʣ. ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʡ 2,7 0,1 

ʆʣ. ʪʨʘʚʷʥʦ-ʪʘʚʦʣʞʥʳʡ 14,3 0,3 

ʀʪʦʛʦ 17 0,4 

   

ɺʩʝʛʦ 4097,6 100 

 

2.1. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʨʸʭ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ: ɿʘʧʦʚʝʜʥʠʢ 

çʂʠʞʩʢʠʡè, ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çɺʦʜʣʦʟʝʨʩʢʠʡè ʠ ʟʘʧʦʚʝʜʥʠʢ çʂʠʚʘʯè, ʘ ʪʘʢʞʝ 

ʇʝʪʨʦʟʘʚʦʜʩʢʦʤ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ, ʚ ɺʦʜʣʠʥʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ, ʦʢʨʝʩʪʥʦʩʪʷʭ ʜʝʨʝʚʥʠ ʇʘʜʦʟʝʨʦ 

(ʨʠʩ.2.1.) 
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ʈʠʩʫʥʦʢ 2.1. ʄʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʨʘʡʦʥʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʢʘʨʪʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ 

ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çɺʦʜʣʦʟʝʨʩʢʠʡè (ʢʘʨʝʣʴʩʢʘʷ ʯʘʩʪʴ), 2 ï ʟʘʢʘʟʥʠʢ 

çʂʠʞʩʢʠʡè, 3ï ʦʢʨʝʩʪʥʦʩʪʠ ʜʝʨ. ʇʘʜʦʟʝʨʦ, 4 ï ʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ, 5 ï ʟʘʧʦʚʝʜʥʠʢ 

çʂʠʚʘʯè. 

 

ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʝʣʴʥʠʢʘʭ ʯʝʨʥʠʯʥʳʭ. ʂʘʟʠʤʠʨʦʚ ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ (ʂʘʟʠʤʨʦʚ, 

1971) ʧʨʠʚʦʜʠʪ ʩʣʝʜʫʶʱʝʝ ʦʧʠʩʘʥʠʝ ʝʣʴʥʠʢʘ ʯʝʨʥʠʯʥʦʛʦ: çɽʣʴʥʠʢ ʯʝʨʥʠʯʥʳʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥ 

ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʟʘʥʠʤʘʝʪ 69% ʧʣʦʱʘʜʠ ʝʣʦʚʳʭ ʣʝʩʦʚ. ɼʨʝʚʦʩʪʦʠ ʝʛʦ ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ ʨʘʚʥʠʥʘʭ ʠ 

ʩʣʘʙʦ ʚʩʭʦʣʤʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʤʝʩʪʥʦʩʪʠ (ʧʣʘʢʦʨʘʭ, ʩʨʝʜʥʠʭ ʠ ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʩʢʣʦʥʦʚ) ʩ 

ʩʫʧʝʩʯʘʥʳʤʠ ʠ ʩʫʛʣʠʥʠʩʪʳʤʠ ʩʠʣʴʥʦʧʦʜʟʦʣʠʩʪʳʤʠ ʠʣʣʶʚʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʳʤʠ ʧʦʯʚʘʤʠ. ɺ 

ʜʨʝʚʦʩʪʦʷʭ ʠʤʝʝʪʩʷ (ʜʦ 20%) ʧʨʠʤʝʩʴ ʩʦʩʥʳ, ʙʝʨʝʟʳ ʠ ʦʩʠʥʳ. ʇʦʜʣʝʩʦʢ ʨʝʜʢʠʡ, ʧʨʝʜʩʪʘʚʣʝʥ 

ʨʷʙʠʥʦʡ, ʠʚʦʡ, ʤʦʞʞʝʚʝʣʴʥʠʢʦʤ ʠ ʠʥʦʛʜʘ ʦʣʴʭʦʡ ʩʝʨʦʡ. ʅʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʛʫʩʪʦʡ, ʩʦʩʪʦʠʪ ʠʟ 

ʯʝʨʥʠʢʠ, ʤʭʦʚ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ Pleurozium schreberi), ʩʝʜʤʠʯʥʠʢʘ, ʙʨʫʩʥʠʢʠ, ʣʫʛʦʚʠʢʘ 

ʠʟʚʠʣʠʩʪʦʛʦ, ʚʝʡʥʠʢʘ ʪʨʦʩʪʥʠʢʦʚʠʜʥʦʛʦ ʠ ʜʨ. ʇʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʝʣʴʥʠʢ ʯʝʨʥʠʯʥʳʡ 

ʦʪʥʦʩʠʪʩʷ ʢ III-IV ʢʣʘʩʩʘʤ ʙʦʥʠʪʝʪʘè (ʂʘʟʠʤʨʦʚ, 1971, ʩ. 17). 

ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʧʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʣʝʩʥʦʛʦ ʬʠʪʦʮʝʥʦʟʘ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʷʭ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʧʦ ʨʘʟʥʦʤʫ ʧʨʠʥʮʠʧʫ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʦʦʙʱʝʩʪʚʘ ʠ ʜʝʨʝʚʘ ʥʘ ʵʧʠʬʠʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʦʩʠʥʳ, ʙʳʣʠ ʟʘʣʦʞʝʥʳ 23 ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ 

ʨʘʟʤʝʨʦʤ 100ʭ100ʤ, ʪʘʢʩʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.1. 
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ʊʘʙʣʠʮʘ 2.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ, ʨʘʟʤʝʨʦʤ 100ʭ100ʤ ʥʘ ʢʦʪʦʨʳʭ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʧʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

 

 

ʇʨʠʤʝʯʘʥʠʷ: 1) ʈʘʡʦʥʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʦʟʥʘʯʝʥʳ: Kivach ï ʟʘʧʦʚʝʜʥʠʢ çʂʠʚʘʯè, Kizhi ï ʤʫʟʝʡ 

ʟʘʧʦʚʝʜʥʠʢ çʂʠʞʠè ʠ ʟʘʢʘʟʥʠʢ çʂʠʞʩʢʠʡè, VNP ï ɺʦʜʣʦʟʝʨʩʢʠʡ ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ, Ptz ï 

ʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ, Vd ï ɺʦʜʣʠʥʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ; 2) ʥʦʤʝʨ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ (ʇʇ); 

3) ʊʂʗ ï ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʡ ʷʨʫʩ; 4) ʄʃʗ ï ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʡ ʷʨʫʩ; ʜʨʝʚʝʩʥʳʝ ʚʠʜʳ 

ʚ ʬʦʨʤʫʣʝ ʜʨʝʚʦʩʪʦʷ ʦʙʦʟʥʘʯʝʥʳ ʩʣʝʜʫʶʱʠʤʠ ʩʠʤʚʦʣʘʤʠ: ɽ ï Picea abies, ʆʉ ï Populus tremula, 

ɹ ï Betula spp., ʉ ï Pinus sylvestris, ʆʃ ï Alnus incana, ʈ ï Sorbus aucuparia, ʏ ï Prunus padus, ʀɺ 

ï Salix caprea. 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ɻ ʧʠʬʠʪʦʚ, ʧʨʠʤʝʥʝʥʦ ʜʚʘ ʧʦʜʭʦʜʘ. 

ʇʝʨʚʳʡ ʧʦʜʭʦʜ ð ʵʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʠ ʩʪʨʦʝʥʠʷ ʵʧʠʬʠʪʥʳʭ 

ʦʙʨʘʩʪʘʥʠʡ ʥʘ ʢʨʘʶ ʣʝʩʘ (ʚʥʫʪʨʠ ʵʢʦʪʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʨʠʩ.2.2.), ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʜʝʨʝʚʥʠ 

ʇʘʜʦʟʝʨʦ. ʪ.ʝ. ʢʘʢ ʠʟʤʝʥʷʝʪʩʷ ʵʧʠʬʠʪʥʳʡ ʧʦʢʨʦʚ ʥʘ ʛʨʘʥʠʮʝ ʜʚʫʭ ʩʦʦʙʱʝʩʪʚ. 

 
ʈʘʡʦʥ 1 

 
 

ˉʇʇ2 

ɼʘʚʥʦʩʪʴ 

ʥʘʨʫʰʝʥʠʷ, 

ʣʝʪ 

ʉʦʤʢʥʫʪʦ

ʩʪʴ ʢʨʦʥ, 

% 

 
 

ʉʦʩʪʘʚ ʜʨʝʚʦʩʪʦʷ 

 
 

ʅʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ 

ʇʦʢʨʳʪʠʝ 

ʊʂʗ3, % 

ʧʦʢʨʳʪʠʝ 
ʄʃʗ4, % 

Kivach 1 150 69 61ɽ 23ʆʉ 15ɹ 1ʈ 40 25 

Kivach 3 150 60 45ɽ 45ʆʉ 9ɹ 1ʉ 37 22 

Kivach 4 70 58 38ɽ 59ʆʉ 2ɹ 1ʉ 73 10 

Kivach 5 155 45 50ɽ33ʆʉ10ɹ2ʉ5ʀɺ 72 37 

Kivach 6 130 56 55ɽ10ʆʉ4ɹ31ʉ 37 22 

Kivach 7 190 49 71ɽ15ʆʉ14ɹ2ʈ 79 39 

Kivach 8 200 84 75ɽ13ʆʉ12ɹ 63 87 

Kizhi 1 115 77 43ɽ36ʆʉ11ɹ9C 33 1,8 

Kizhi 2 123 79 46ɽ26ʆʉ2ɹ15C 41 49 

Kizhi 4 200 85 68ɽ11ʆʉ5ɹ1ʉ 35 63 

Kizhi 5 190 66 73ɽ1ʆʉ11ʉ4ɹ 56 39 

Ptz 1 100 93 34ɽ39ʆʉ16ɹ10ʉ1ʈ 55 8 

Ptz 2 120 68 45ɽ43ʆʉ8ɹ2ʉ1ʈ1ʆʣ 57 4 

VNP 2 80 90 48ʆʉ33ɹ7ɽ6ʆʃ3ʈ2ʏ1ʀɺ 58 2 

VNP 3 135 88 65ɽ18ɹ14ʆʉ2ʉ1ʈ 66 13 

VNP 4 100 86 53ɽ22ʆʉ21ɹ1ʉ2ʈ1ʆʃ 76 0,1 

VNP 5 75 87 45ʆʉ27ɽ26ɹ1ʉ1ʈ 20 0,3 

VNP 6 350 80 81E12OC4ɹ2ʉ 50 38 

VNP 7 380 85 89E9OC1ɹ1ʉ 43 59 
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ʈʠʩʫʥʦʢ 2.2. ʉʭʝʤʘ ɻ ʢʦʪʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʝʣʴʥʠʢʘ ʯʝʨʥʠʯʥʦʛʦ ʠ ʚʦʟʥʠʢʰʝʛʦ ʧʦʩʣʝ ʨʫʙʢʠ 

ʣʠʩʪʚʝʥʥʦʛʦ ʥʘʩʘʞʜʝʥʠʷ (ʨʠʩʫʥʦʢ ʠʟ Genikova et al., 2021) 

 

ʕʧʠʬʠʪʥʳʡ ʧʦʢʨʦʚ ʠʟʫʯʘʣʩʷ ʥʘ ʜʚʫʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ, ʟʘʣʦʞʝʥʥʳʭ ʚ 90-ʣʝʪʥʠʭ 

ʝʣʴʥʠʢʘʭ. ʕʧʠʬʠʪʳ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʥʘ ʜʝʨʝʚʴʷʭ ʝʣʠ ʠ ʦʩʠʥʳ ʥʘ ʨʘʟʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʛʨʘʥʠʮʳ 

ʧʨʠʤʳʢʘʥʠʷ ʩ ʣʠʩʪʚʝʥʥʳʤ ʥʘʩʘʞʜʝʥʠʝʤ. ʊʘʢʩʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʨʝʚʦʩʪʦʝʚ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.2. ɺʳʙʦʨ ʜʝʨʝʚʴʝʚ ʜʣʷ ʦʧʠʩʘʥʠʷ ʵʧʠʬʠʪʦʚ ʥʘ ʨʘʟʥʳʭ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʷʭ ʦʪʣʠʯʘʣʩʷ ʚ ʩʚʷʟʠ ʩ ʨʘʟʣʠʯʠʷʤʠ ʚ ʩʦʩʪʘʚʝ ʜʨʝʚʦʩʪʦʝʚ. ʅʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ 1 ʙʳʣʦ 

ʦʙʩʣʝʜʦʚʘʥʦ 8 ʩʪʚʦʣʦʚ ʦʩʠʥʳ, ʥʘ ʢʦʪʦʨʳʭ ʠʟʤʝʨʷʣʘʩʴ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʢʫʨʪʠʥ Hylocomium 

splendens. ʅʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ 2 ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 40 ʜʝʨʝʚʴʝʚ ʝʣʠ, ʥʘ ʢʦʪʦʨʳʭ ʠʟʤʝʨʷʣʠʩʴ 

ʨʘʟʤʝʨʳ ʢʫʨʪʠʥ ʚʠʜʦʚ ʨ. Cladonia, Lepraria ʠ ʤʦʭʦʦʙʨʘʟʥʳʭ. 

ʊʘʙʣʠʮʘ 2.3. ʊʘʢʩʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ. 
 

ʇʇ 
* 

ɼʘʚʥʦʩʪʴ 

ʥʘʨʫʰʝʥʠʷ 

ʇʦʨʦʜʥʳʡ 

ʩʦʩʪʘʚ, % 

ʉʨʝʜʥʠʡ ɿʘʧʘʩ, 

ʤ3/ʛʘ 

ʇʣʦʱʘʜʴ 
ʩʝʯʝʥʠʷ,  

ʤ2/ʛʘ 
ʜʠʘʤʝʪʨ, 
ʩʤ 

ʚʳʩʦʪʘ, 
ʤ 

  67 ɽ 16.7 17.2 251 26.0 

1 90 
17 ɹ 

16 ʆʩ 
18.4 
30.4 

20.0 
23.7 

62 
61 

6.2 
7.2 

  + ʉ 36.8 23.8 2 2.8 
  77 ɽ 16.6 16.8 285 31.1 

2 90 
12 ɹ 
6 ʆʩ 

16.0 
25.4 

19.0 
24.0 

46 
22 

5.0 
2.0 

  5 ʉ 34.0 24.5 20 1.8 

*ʇʨʠʤʝʯʘʥʠʝ ʇʇ= ʇʨʦʙʥʘʷ ʧʣʦʱʘʜʴ 

 

ɺʪʦʨʦʡ ʧʦʜʭʦʜ ð ʵʪʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʝʨʝʚʴʝʚ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʚʠʜʘʤʠ 

ʵʧʠʬʠʪʦʚ ʥʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ 

(ʇʇ) ʨʘʟʤʝʨʦʤ 25 ʭ 55 ʤ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ çʂʠʚʘʯè (62,284 o, ʩ.ʰ. 

33,959o, ʚ.ʜ.) (ʨʠʩ. 2.4 ɸ). ɺʦʟʨʘʩʪ ʝʣʠ 140ï180 ʣʝʪ, ʙʝʨʸʟ r 40ï60 ʣʝʪ. ɹʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 50 

ʜʝʨʝʚʴʝʚ, ʠʟ ʢʦʪʦʨʳʭ 8 ʙʝʨʸʟ, 1 ʦʩʠʥʘ ʠ 41 ʝʣʴ (ʨʠʩ. 2.4 ɺ). 
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ʈʠʩʫʥʦʢ 2.4. ɽʣʴʥʠʢ ʯʝʨʥʠʯʥʳʡ, ʟʘʧʦʚʝʜʥʠʢ çʂʠʚʘʯè. ɸ ï ʆʙʱʠʡ ʚʠʜ ʬʠʪʦʮʝʥʦʟʘ. ɺ ï 

ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʝʨʝʚʴʝʚ ʥʘ ʇʇ, ʮʚʝʪʦʤ ʚʳʜʝʣʝʥʳ ʧʦʨʦʜʳ: ʩʠʥʠʤ ï ʝʣʴ, ʟʝʣʝʥʥʳʤ ï 

ʙʝʨʝʟʘ, ʢʨʘʩʥʳʤ ï ʦʩʠʥʘ. 

 

ʆʙʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʦʧʠʩʘʥʠʷ ʵʧʠʬʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʫʪʸʤ 

ʬʠʢʩʘʮʠʠ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʢʫʨʪʠʥ (ʪʨʝʪʠʡ ʤʝʪʦʜ). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʤʦʭʦʚʳʭ ʦʙʨʘʩʪʘʥʠʡ ʥʘ ʦʪʜʝʣʴʥʳʭ ʜʝʨʝʚʴʷʭ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʧʦʩʪʦʷʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ (ʢʨʦʤʝ 1 ʜʝʨʝʚʘ). ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʨʝʚʴʝʚ, ʥʘ 

ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʤʦʭʦʚʳʭ ʦʙʨʘʩʪʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.3. 

ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʨʘʙʦʪʝ ʜʝʨʝʚʴʷ ʨʘʟʙʠʪʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ 

ʜʠʘʤʝʪʨʘ. ʄʘʣʝʥʴʢʠʝ ï ʜʠʘʤʝʪʨ ʜʝʨʝʚʘ ʥʘ ʚʳʩʦʪʝ 1,3ʤ ʨʘʚʝʥ ʦʪ 6 ʜʦ 29 ʩʤ, ʩʨʝʜʥʠʝ ʜʝʨʝʚʴʷ ʦʪ 30 

ʜʦ 59 ʩʤ, ʠ ʙʦʣʴʰʠʝ ʜʝʨʝʚʴʷ ʦʪ 60 ʩʤ. ɼʘʥʥʘʷ ʢʘʪʝʛʦʨʠʟʘʮʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʙʣʝʛʯʠʪ 

ʧʦʚʝʩʪʚʦʚʘʥʠʝ.  

 

 ʕ

 s
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ʊʘʙʣʠʮʘ 2.4 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʨʝʚʴʝʚ ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʭʦʜʠʣʠ ʧʦʣʥʳʝ ʦʧʠʩʘʥʠʷ ɻ ʧʠʬʠʪʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ. 

ʈʝʛʠʦʥ ʅʦʤʝʨ ʇʇ 
ʅʦʤʝʨ 

ʜʝʨʝʚʘ 
ɺʳʩʦʪʘ 

ɼʠʘʤʝʪʨ 130 
ʩʤ 

ʍʘʨʘʢʪʝʨʠʩʪʠ
ʢʘ ʨʘʟʤʝʨʘ 
ʜʝʨʝʚʘ 

ʏʠʩʣʦ 

ʦʧʠʩʘʥʠʡ ʥʘ 

ʜʝʨʝʚʦ, 

10ʭ10ʩʤ 

ʂʠʚʘʯ 7 108 33 70 ɹʦʣʴʰʦʝ 365 

ʂʠʚʘʯ 8 109 35 75 ɹʦʣʴʰʦʝ 396 

ʇʘʜʦʟʝʨʦ 2 67 27 35 ʉʨʝʜʥʝʝ 175 

ʇʘʜʦʟʝʨʦ 2 12 9 9 ʄʘʣʝʥʴʢʦʝ 60 

ʇʘʜʦʟʝʨʦ 2 13 25 42 ʉʨʝʜʥʝʝ 205 

ʇʘʜʦʟʝʨʦ 2 1 28 35 ʉʨʝʜʥʝʝ 175 

ʇʘʜʦʟʝʨʦ 2 6 9 17 ʄʘʣʝʥʴʢʦʝ 85 

ʇʘʜʦʟʝʨʦ 2 7 8 11 ʄʘʣʝʥʴʢʦʝ 60 

ʇʘʜʦʟʝʨʦ 2 8 10 16 ʄʘʣʝʥʴʢʦʝ 85 

ʇʘʜʦʟʝʨʦ 2 9 8 11 ʄʘʣʝʥʴʢʦʝ 55 

ʇʘʜʦʟʝʨʦ 2 10 8 13 ʄʘʣʝʥʴʢʦʝ 60 

ʇʘʜʦʟʝʨʦ 2 52 27 30 ʉʨʝʜʥʝʝ 135 

ʇʘʜʦʟʝʨʦ 2 89 27 34 ʉʨʝʜʥʝʝ 170 

ʇʘʜʦʟʝʨʦ 2 97 27 31 ʉʨʝʜʥʝʝ 150 

ʂʠʚʘʯ ɺʥʝ ʧʧ 110 34 62 ɹʦʣʴʰʦʝ 340 

 

2.2. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

2.2.1. ʆʧʠʩʘʥʠʝ ʣʝʩʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʜʘʚʥʦʩʪʠ ʥʘʨʫʰʝʥʠʷ. ɺʳʞʠʚʘʥʠʝ ʪʘʢʠʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ, ʢʘʢ ʝʣʴ ï Picea abies 

(L.) H.Karst. ʦʩʠʥʘ ï Populus tremula L., ʙʝʨʸʟʘ ï Betula spp., ʤʘʣʦ ʚʝʨʦʷʪʥʘ ʜʘʞʝ ʧʨʠ ʥʠʟʦʚʳʭ 

ʧʦʞʘʨʘʭ ʩʨʝʜʥʝʡ ʠ ʤʘʣʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʧʨʠʙʣʠʟʠʪʝʣʴʥʘʷ ʤʠʥʠʤʘʣʴʥʘʷ ʜʘʚʥʦʩʪʴ 

ʧʦʩʣʝʜʥʝʛʦ ʧʦʞʘʨʘ ʟʜʝʩʴ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʚʦʟʨʘʩʪʫ ʜʝʨʝʚʴʝʚ P. abies. 

ʉʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ ʜʝʨʝʚʴʝʚ (%) ï ʧʣʦʱʘʜʴ ʧʨʦʝʢʮʠʠ ʢʨʦʥ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ï ̫ ʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʢʦʩʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʩʚʝʱʸʥʥʦʩʪʠ ʧʦʣ ʧʦʣʦʛʦʤ ʣʝʩʘ. 

ʉʢʦʟʠʩʪʦʩʪʴ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʩʢʚʦʟʠʩʪʦʩʪʠ ʚ ʪʦʯʢʝ ʦʧʠʩʘʥʠʷ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʠʩʧʦʣʴʟʫʶʪ ʩʢʚʦʟʠʩʪʦʤʝʨ ɺ. ʉ. ʀʧʘʪʦʚʘ (ʄʝʪʦʜʳ ʧʦʣʝʚʳʭ..., 2001). ɼʣʷ ʵʪʠʭ ʞʝ ʮʝʣʝʡ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʢʘʤʝʨʘ ʩʤʘʨʪʬʦʥʘ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ (HabitApp Scrufster). 
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʨʝʚʴʝʚ. ɼʣʷ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ, ʛʜʝ ʧʨʦʚʦʜʠʣʦʩʴ ʦʧʠʩʘʥʠʝ ʵʧʠʬʠʪʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚʦʟʨʘʩʪ, ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ, ʚʳʩʦʪʘ, ʧʘʨʘʤʝʪʨʳ ʢʨʦʥʳ (ʚʳʩʦʪʘ ʜʦ 

ʧʝʨʚʦʡ ʞʠʚʦʡ ʚʝʪʚʠ, ʨʘʜʠʫʩ). ɼʝʨʝʚʴʷ ʦʪʤʝʯʘʣʠʩʴ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʙʠʨʢʘʤʠ, ʢʦʪʦʨʳʝ 

ʟʘʢʨʝʧʣʷʣʠʩʴ ʥʝʙʦʣʴʰʠʤʠ ʛʚʦʟʜʷʤʠ. ɼʣʷ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ. ɺʦʟʨʘʩʪ ʜʝʨʝʚʘ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʢʝʨʥʘʤ, ʚʟʷʪʳʤ ʚʦʟʨʘʩʪʥʳʤ ʙʫʨʘʚʦʤ ʥʘ ʚʳʩʦʪʝ 30ï

50 ʩʤ ʦʪ ʟʝʤʣʠ. ʀʟʤʝʨʝʥʠʝ ʚr ʩʦʪʳ ʜʝʨʝʚʘ ʧʨʦʚʦʜʠʣʦʩʴ ʚʳʩʦʪʦʤʝʨʦʤ Suunto. ʈʘʜʠʫʩ ʢʨʦʥʳ 

ʠʟʤʝʨʷʣʩʷ ʩ ʯʝʪʳʨʸʭ ʩʪʦʨʦʥ ʩʚʝʪʘ (ʩʝʚʝʨ, ʶʛ, ʟʘʧʘʜ, ʚʦʩʪʦʢ) ʧʨʠ ʧʦʤʦʱʠ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʨʫʣʝʪʢʠ. 

 

2.2.2. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɻ ʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʠʨʘʣʠʩʴ ʞʠʚʳʝ ʩʚʦʙʦʜʥʦʩʪʦʷʱʠʝ ʜʝʨʝʚʴʷ, ʩ ʥʝʥʘʨʫʰʝʥʥʦʡ ʢʦʨʦʡ. 

ʅʘʤʠ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʪʨʠ ʤʝʪʦʜʘ ʦʧʠʩʘʥʠʷ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ (ʨʠʩ. 2.5.). 

 

ʈʠʩʫʥʦʢ 2.5. ʉʭʝʤʘ ʤʝʪʦʜʦʚ ʦʧʠʩʘʥʠʷ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʞʸʣʪʳʤ ʦʪʤʝʯʝʥʘ ʦʙʣʘʩʪʴ 

ʫʯʸʪʘ ʵʧʠʬʠʪʥʳʭ ʦʙʨʘʩʪʘʥʠʡ, ʧʦʷʩʥʝʥʠʝ ʚ ʪʝʢʩʪʝ, ʧʦʢʘʟʘʥʘ ʦʜʥʘ ʧʨʦʝʢʮʠʷ ʜʝʨʝʚʘ. 

 

ʇʝʨʚʳʡ ï ʵʪʦ ʢʣʘʩʩʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʠʩʘʥʠʷ ʵʧʠʬʠʪʥʳʭ ʦʙʨʘʩʪʘʥʠʡ ʧʨʠ ʧʦʤʦʱʠ ʨʘʤʢʠ, 

ʨʘʟʤʝʨʦʤ 25 ʭ 25 ʩʤ, ʥʘ ʜʚʫʭ ʚʳʩʦʪʘʭ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚr , 0 ʩʤ ʠ 130 ʩʤ, ʩ ʯʝʪʳʨʝʭ ʩʪʦʨʦʥ 

ʩʚʝʪʘ. ʇʨʠ ʜʘʥʥʦʤ ʤʝʪʦʜʝ ʦʧʠʩʘʥʠʝ ʧʨʦʚʦʜʷʪ ʥʘ ʚʳʙʨʘʥʥʳʭ ʚ ʩʣʫʯʘʡʥʦʤ ʧʦʨʷʜʢʝ ʩʪʚʦʣʘʭ 

ʜʝʨʝʚʴʝʚ. ɺ ʦʧʠʩʘʥʠʷʭ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʦʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, ʯʠʩʣʦ ʚʠʜʦʚ, ʧʦʢʨʳʪʠʝ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ. 

ɺʪʦʨʦʡ ʤʝʪʦʜ - ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʚʩʝʛʦ ʩʪʚʦʣʘ ʜʝʨʝʚʘ ʩ 0 ʩʤ ʜʦ 150 ʩʤ ʜʣʷ ʦʩʠʥ ʠ ʙʝʨʸʟ, 

ʠ ʩ 0 ʜʦ 50 (100) ʩʤ ʜʣʷ P. abies, ʪʘʢ ʢʘʢ ʝʸ ʵʧʠʬʠʪʥʳʡ ʤʦʭʦʚʦʡ ʧʦʢʨʦʚ ʨʘʟʚʠʪ ʩʣʘʙʝʝ ʠ ʨʝʜʢʦ 

ʧʦʜʥʠʤʘʝʪʩʷ ʚʳʰʝ 50 ʩʤ ʧʦ ʩʪʚʦʣʫ. ʇʨʠ ʜʘʥʥʦʤ ʤʝʪʦʜʝ ʤʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʵʧʠʬʠʪʥʳʡ ʧʦʢʨʦʚ 

ʥʘ ʜʝʨʝʚʝ ʤʝʪʦʜʦʤ ʩʧʣʦʰʥʦʛʦ ʫʯʸʪʘ (ʩ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝʤ ʢʘʞʜʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʜʝʮʠʤʝʪʨʘ), ʦʪ 

ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ ʠ ʜʦ ʚʳʩʦʪʳ 1,5 ʤ. ʆʧʠʩʳʚʘʝʤʳʡ ʫʯʘʩʪʦʢ ʩʪʚʦʣʘ ʨʘʟʙʠʚʘʣʩʷ ʧʦ ʚʳʩʦʪʝ ʥʘ ʪʨʠ 

ʯʘʩʪʠ ʧʦ 50 ʩʤ ʩ ʧʦʤʦʱʴʶ ʣʘʟʝʨʥʦʛʦ ʥʠʚʝʣʠʨʘ ʠ ʤʝʨʥʦʡ ʣʝʥʪʳ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ 
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ʦʧʠʩʘʥʠʷ ʫ ʩʪʚʦʣʘ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʘʤʘʷ ʥʠʟʢʘʷ ʪʦʯʢʘ ʢʦʤʣʷ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʣʘ 

ʪʦʯʢʦʡ ʦʪʩʯʸʪʘ (ʢʘʢ 0 ʩʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ), ʦʪ ʥʝʸ ʦʪʤʝʨʷʣʠʩʴ 50, 100 ʠ 150 ʩʤ (ʨʠʩ. 2.6.). 

 

ʈʠʩʫʥʦʢ 2.6. ʕʧʠʬʠʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ, ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʣʝʥʪʘ ʥʘ ʚʳʩʦʪʝ 50 

ʩʤ. 

 

ɺʜʦʣʴ ʢʘʞʜʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʟʘʢʨʝʧʣʸʥʥʦʡ ʣʝʥʪʳ ʩ ʰʘʛʦʤ 10 ʩʤ ʦʪ ʩʝʚʝʨʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 

ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʪʦʥʢʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʣʠʥʝʡʢʠ ʧʦ 50 ʩʤ ʢʘʞʜʘʷ, ʠ ʚʥʫʪʨʠ 

ʧʦʣʫʯʠʚʰʝʛʦʩʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ (10 ʭ 50 ʩʤ) ʜʝʣʘʣʠʩʴ ʧʷʪʴ ʠʟʤʝʨʝʥʠʡ ʫʛʣʘ ʥʘʢʣʦʥʘ ʠ ʬʦʪʦʛʨʘʬʠʷ 

ʵʧʠʬʠʪʥʦʛʦ ʧʦʢʨʦʚʘ ʩ ʧʦʤʦʱʴʶ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʬʦʪʦʘʧʧʘʨʘʪʘ (ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʩʤʘʨʪʬʦʥ) (ʨʠʩ. 

2.7.) 

ʌʦʪʦʛʨʘʬʠʷ ʜʝʣʘʣʘʩʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʢʘʜʨ ʧʦʧʘʣʘ ʚʩʷ ʧʣʦʱʘʜʢʘ ʧʦ h ʠʨʠʥʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʚʝʩʴ ʦʧʠʩʳʚʘʝʤʳʡ ʫʯʘʩʪʦʢ ʜʝʨʝʚʘ ʨʘʟʙʠʚʘʣʩʷ ʥʘ ʨʘʚʥʳʝ ʢʚʘʜʨʘʪʳ 10 ʭ 10 ʩʤ (ʫ 

ʦʩʥʦʚʘʥʠʷ ʠʟ-ʟʘ ʙʦʣʴʰʦʡ ʩʙʝʞʠʩʪʦʩʪʠ ʢʦʤʣʷ, ʰʠʨʠʥʘ ʧʣʦʱʘʜʦʢ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ, ʘ ʥʘ 

ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʷʭ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʣʫʯʘʷʭ ʚ ʨʘʟʤʝʨ ʢʚʘʜʨʘʪʘ ʩʦʢʨʘʱʘʣʩʷ ʜʦ 8ʭ10 ʩʤ ʚ ʩʚʷʟʠ ʩ 

ʤʘʣʳʤ ʜʠʘʤʝʪʨʦʤ ʜʝʨʝʚʘ) ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʟʘʚʠʩʝʣʘ ʦʪ ʜʠʘʤʝʪʨʘ ʜʝʨʝʚʘ, ʠ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 45 

ʥʘ ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʷʭ, ʜʦ 400 ʠ ʙʦʣʝʝ ï ʥʘ ʩʪʘʨʳʭ ʜʝʨʝʚʴʷʭ ʩ ʙʦʣʴʰʦʡ ʦʢʨʫʞʥʦʩʪʴʶ ʩʪʚʦʣʘ. 
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ʈʠʩʫʥʦʢ 2.7. ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʣʠʥʝʡʢʠ ʥʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ 

ʊʨʝʪʠʡ ʤʝʪʦʜ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʠʢʩʘʮʠʠ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʢʫʨʪʠʥ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʧʨʦʝʢʮʠʠ ʩ ʯʝʪʳʨʸʭ ʩʪʦʨʦʥ ʩʚʝʪʘ, ʩ ʨʝʛʠʩʪʨʠʨʦʚʘʥʠʝʤ ʫʛʣʘ ʥʘʢʣʦʥʘ ʧʨʷʤʦʡ ʯʘʩʪʠ ʩʪʚʦʣʘ, 

ʜʠʘʤʝʪʨʦʤ ʠ ʜʨʫʛʠʤʠ ʪʘʢʩʘʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʇʨʠ ʦʧʠʩʘʥʠʠ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʢʘʞʜʦʛʦ ʩʪʚʦʣʘ ʬʠʢʩʠʨʫʝʪʩʷ ʣʠʥʝʡʥʳʡ ʨʘʟʤʝʨ ʢʫʨʪʠʥ (ʃʈʂ) ʢʘʞʜʦʛʦ ʚʠʜʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʧʨʦʝʢʮʠʠ ʩ ʯʝʪʳʨʸʭ ʩʪʦʨʦʥ ʩʚʝʪʘ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʳʩʦʪʫ ʧʦʜʥʷʪʠʷ ʵʧʠʬʠʪʥʳʭ ʦʙʨʘʩʪʘʥʠʡ ʧʦ 

ʩʪʚʦʣʫ (Szczawinski, 1953; Degtyareva, 2012). ʀʟʤʝʨʝʥʠʝ ʣʠʥʝʡʥʦʛʦ ʨʘʟʤʝʨʘ ʢʫʨʪʠʥʳ ʤʭʘ, 

ʧʨʦʠʩʭʦʜʠʣʦ ʧʫʪʸʤ ʬʠʢʩʘʮʠʠ ʚʳʩʦʪʳ ʥʘʜ ʟʘʤʣʝʡ, ʛʜʝ ʚʠʜ ʥʘʯʠʥʘʝʪ ʚʩʪʨʝʯʘʪʴʩʷ (ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ 

ʢʫʨʪʠʥʳ) ʠ ʛʜʝ ʟʘʢʘʥʯʠʚʘʝʪ ʚʩʪʨʝʯʘʪʴʩʷ (ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʢʫʨʪʠʥʳ) (ʨʠʩ. 2.8.). ʋʯʠʪʳʚʘʶʪʩʷ 

ʪʦʣʴʢʦ ʩʧʣʦʰʥʳʝ ʦʙʨʘʩʪʘʥʠʷ, ʝʜʠʥʠʯʥʳʝ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʩʪʨʝʯʝʥʳ ʥʘ ʙʦʣʴʰʝʡ 

ʚʳʩʦʪʝ ʩʪʚʦʣʘ, ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ. 

ʂʘʞʜʳʡ ʠʟ ʤʝʪʦʜʦʚ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ; ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʡ ʠ 

ʧʦʜʨʦʙʥʳʡ ʤʝʪʦʜ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʢʨʘʡʥʝ ʟʘʪʨʘʪʝʥ ʧʦ ʚʨʝʤʝʥʠ ʠ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ ʧʨʠ ʦʧʠʩʘʥʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʝʨʝʚʴʝʚ ʥʘ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ. ʊʨʝʪʠʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʠ ʨʘʟʨʘʙʦʪʘʥ ʢʘʢ ʩʠʥʪʝʟ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ. 

ʇʝʨʚʳʡ ʤʝʪʦʜ ʙʳʣ ʧʨʠʤʝʥʸʥ ʜʣʷ ʦʧʠʩʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʧʦʟʚʦʣʠʣ 

ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʣʝʩʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ (ʤʘʢʨʦʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ) ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʨʝʚʴʝʚ (ʤʝʟʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ). ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʠʢʨʦʫʩʣʦʚʠʡ (ʤʠʢʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ) ʠ ʩʪʨʦʝʥʠʷ ʵʧʠʬʠʪʥʦʛʦ 
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ʩʦʦʙʱʝʩʪʚʘ ʙʳʣ ʧʨʠʤʝʥʸʥ ʤʝʪʦʜ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ ʨʘʟʙʦʨʝ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ 

ʬʘʢʪʦʨʦʚ ʚ ʪʝʢʩʪʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʦʙʱʝʩʪʚ 

ʠ ʦʪʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʝʪʦʜʘ ʫʯʸʪʥʳʭ ʧʣʦʱʘʜʦʢ. ɼʣʷ ʠʟʫʯʝʥʠʷ 

ʤʠʢʨʦʫʩʣʦʚʠʡ (ʫʛʦʣ ʥʘʢʣʦʥʘ ʠ ʨʘʜʠʫʩ ʢʨʦʥʳ ʥʘʜ ʢʦʥʢʨʝʪʥʳʤ ʫʯʘʩʪʢʦʤ ʩʪʚʦʣʘ) ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʤʝʪʦʜ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. 

ʈʠʩʫʥʦʢ 2.8. ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ɻ ʧʠʬʠʪʥʳʭ ʦʙʨʘʩʪʘʥʠʡ ʩʪʚʦʣʦʚ. 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 

ʩʪʚʦʣʝ ʥʝʢʦʪʦʨʳʭ ʜʝʨʝʚʴʝʚ ʧʨʠ ʧʦʤʦʱʠ ʣʦʛʛʝʨʦʚ TR-2V. ɺʩʝʛʦ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʜʚʘ ʙʦʣʴʰʠʭ 

ʜʝʨʝʚʘ ʦʩʠʥʳ. ɼʘʪʯʠʢʠ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʩʪʚʦʣʘ ʧʦ ʪʨʠ ʰʪʫʢʠ ʥʘ ʢʘʞʜʫʶ ʩʪʦʨʦʥʫ 

(çʚʣʘʞʥʫʶè ʠ çʩʫʭʫʶè ʢʦʪʦʨʳʝ ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʜʝʨʝʚʴʷʭ, ʢʘʢ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, 

ʥʘʭʦʜʷʪʩʷ ʩ ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ) ï ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ ʠ ʥʘ ʚʳʩʦʪʘʭ 75 ʠ 150 ʩʤ. ʅʘ 

ʢʘʞʜʦʤ ʜʝʨʝʚʝ ʜʘʪʯʠʢʠ ʩʪʦʷʣʠ ʧʦ ʤʝʩʷʮʫ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʠ 

ʚʣʘʞʥʦʩʪʴ ʥʘ ʜʝʨʝʚʝ ʩʥʠʞʘʝʪʩʷ ʦʪ ʦʩʥʦʚʘʥʠʷ ʚʚʝʨʭ ʧʦ ʩʪʚʦʣʫ, ʠ ʦʪ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʢ ʩʝʚʝʨʥʦʡ. 

ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʥʘʤʠ ʙʳʣʠ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʩ 6 ʪʦʯʝʢ, ʥʘ ʢʘʞʜʦʝ ʠʟ 350 ʦʧʠʩʘʥʠʡ.  

ʌʣʦʨʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2013ï2022 ʛʛ. ʤʘʨʰʨʫʪʥʳʤ ʤʝʪʦʜʦʤ 

ʠ ʧʫʪʸʤ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʥʘ 

ʚʦʩʴʤʠ ʪʝʨʨʠʪʦʨʠʷʭ (ʨʠʩ. 1.1). ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʘʥʥʦʪʠʨʦʚʘʥʥʦʛʦ ʩʧʠʩʢʘ ʵʧʠʬʠʪʥʳʭ ʚʠʜʦʚ 

ʫʯʪʝʥʳ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʜʣʷ ʯʝʪʳʨʸʭ ʪʝʨʨʠʪʦʨʠʡ ï ʟʘʢʘʟʥʠʢʘ çʂʠʞʩʢʠʡè (ɹʦʡʯʫʢ, 

ʄʘʨʢʦʚʩʢʘʷ, 2005), ʢʘʨʝʣʴʩʢʦʡ ʯʘʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çɺʦʜʣʦʟʝʨʩʢʠʡè (ɹʦʡʯʫʢ ʠ ʜʨ., 2002), 

ʟʘʧʦʚʝʜʥʠʢʘ çʂʠʚʘʯè (ʄʘʢʩʠʤʦʚ ʠ ʜʨ., 1995, 2004), ʇʝʪʨʦʟʘʚʦʜʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ 
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(ʈʘʩʪʝʥʠʷ ʠ ʣʠʰʘʡʥʠʢʠ ..., 2010). ʊʦʣʴʢʦ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʫʢʘʟʳʚʘʶʪʩʷ ʩʚʝʜʝʥʠʷ ʧʦ 

ʵʧʠʬʠʪʥʳʤ ʤʭʘʤ ʣʝʩʦʙʦʣʦʪʥʦʛʦ ʩʪʘʮʠʦʥʘʨʘ çʂʠʥʜʘʩʦʚʦè (ɹʦʡʯʫʢ, 2005) ʠ ʦʢʨʝʩʪʥʦʩʪʝʡ ʦʟ. 

ʏʫʢʦʟʝʨʦ (ʄʘʪʝʨʠʘʣʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ..., 2007). 

ʆʙʲʝʤ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʩʦʟʜʘʥʳ ʙʘʟʳ ʜʘʥʥʳʭ, ʜʣʷ ʢʘʞʜʦʛʦ 

ʤʝʪʦʜʘ ʦʧʠʩʘʥʠʷ. ɹʘʟʳ ʜʘʥʥʳʭ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ, ʫʛʦʣ 

ʥʘʢʣʦʥʘ, ʪʘʢʩʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʨʝʚʘ, ʘ ʜʣʷ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

(ʚʪʦʨʦʡ ʤʝʪʦʜ) ʝʱʸ ʠ ʢʦʦʨʜʠʥʘʪʳ ʦʧʠʩʘʥʠʷ ʥʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ. ʆʙʲʝʤ ʜʘʥʥʳʭ, 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 2.4. 

 

ʊʘʙʣʠʮʘ 2.5. ʆʙʲʝʤ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
 

 

ʄʝʪʦʜ ʦʧʠʩʘʥʠʷ ɻ ʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʄʝʪʦʜ ʫʯʸʪʥʳʭ 

ʧʣʦʱʘʜʦʢ (1 

ʤʝʪʦʜ) 

ʇʦʣʥʦʝ ʦʧʠʩʘʥʠʝ 

ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

(2 ʤʝʪʦʜ) 

ʄʝʪʦʜ ʪʨʘʥʩʝʢʪ ʥʘ 
ʩʪʚʦʣʝ (3 ʤʝʪʦʜ) 

ʏʠʩʣʦ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ, ʰʪ. 24  5 4 

ʏʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʜʝʨʝʚʴʝʚ, ʰʪ. 197 15  108 

ʏʠʩʣʦ ʦʧʠʩʘʥʠʡ ʵʧʠʬʠʪʥʦʛʦ 
ʩʦʦʙʱʝʩʪʚʘ, ʰʪ.  1571 2500 432 

 

ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʘ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʩʦʟʜʘʥʳ 

ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʩʨʝʜʝ Excel. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʙʳʣ ʧʨʦʚʝʜʸʥ ʚ ʩʨʝʜʝ R (R core team, 2023). 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʚʳʧʦʣʥʝʥʘ ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ (ʣʠʥʝʡʥʘʷ ʠ ʢʨʠʚʦʣʠʥʝʡʥʘ ʨʝʛʨʝʩʩʠʷ) ʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʩʪʘ 

ʂʨʫʩʢʘʘʣʘ-ʋʦʣʠʩʘ (ʂʦʨʦʩʦʚ, 2007), ʬʫʥʢʮʠʠ ʈʠʧʣʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʪʦʯʝʯʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʠ ʦʧʠʩʘʥʠʠ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʦʙʱʝʝ 

ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, ʩʨʝʜʥʝʝ ʦʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, ʩʨʝʜʥʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ, ʜʦʣʷ ʫʯʘʩʪʠʷ ʚʠʜʘ ʚ ʦʙʱʝʤ ʧʦʢʨʳʪʠʠ, ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʚʠʜʦʚ, ʯʠʩʣʦ ʚʠʜʦʚ ʚ 

ʦʧʠʩʘʥʠʠ, ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʚ ʦʧʠʩʘʥʠʷʭ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ 

ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʩʨʝʜʥʠʭ. ʇʨʠ ʜʘʥʥʦʤ ʤʝʪʦʜʝ, ʥʘʙʣʶʜʘʝʤʳʡ ʜʠʘʧʘʟʦʥ ʬʘʢʪʦʨʘ ʨʘʟʙʠʚʘʣʩʷ ʥʘ 

ʠʥʪʝʨʚʘʣʳ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʜʣʷ ʢʘʞʜʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ 

ʩʨʝʜʥʷʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʠ ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ ʩʨʝʜʥʝʡ (SE). ʂʦʣʠʯʝʩʪʚʦ ʛʨʫʧʧ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ 

ʧʨʘʚʠʣʫ ɻʝʨʙʝʨʪʘ ʉʪʸʨʜʞʝʩʘ (1926): 

k=1+3.32*log (n), ʛʜʝ: 

k ï ʏʠʩʣʦ ʛʨʫʧʧ; 

n ï ʆʙʲʝʤ ʚʳʙʦʨʢʠ. 
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ʉʨʘʚʥʝʥʠʝ ʛʨʫʧʧ, ʜʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

(ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ ʂʨʫʩʢʘʘʣʘ-ʋʦʣʠʩʘ). ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʚʷʟʠ ʠʟʤʝʥʝʥʠʷ 

ʦʙʠʣʠʷ ʵʧʠʬʠʪʥʳʭ ʚʠʜʦʚ ʩ ʫʜʘʣʝʥʠʝʤ ʦʪ ʛʨʘʥʠʮʳ ʜʚʫʭ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚʛʣʫʙʴ ʝʣʴʥʠʢʘ 

ʧʨʠʤʝʥʷʣʩʷ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ (ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ ʉʧʠʨʤʝʥʘ). 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ ʦ ʥʘʣʠʯʠʠ ʠ ʬʦʨʤʝ ʩʚʷʟʠ ʤʝʞʜʫ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ (Y) ʠ 

ʥʝʟʘʚʠʩʠʤʳʤ ʬʘʢʪʦʨʦʤ (ʍ) ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʫʨʘʚʥʝʥʠʷ, ʦʙʱʝʧʨʠʥʷʪʳʝ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ (ʄʝʪʦʜʳ ʠʟʫʯʝʥʠʷ..., 2002): 

Å ʣʠʥʝʡʥʦʝ y= aĿʍ+b; 
Å ʟʘʪʫʭʘʶʱʝʡ ʵʢʩʧʦʥʝʥʪʳ y = ʉĿ (1ïe -ɚÅX) 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʨʝʚʴʝʚ ʥʘ ʇʇ ʙʳʣʠ ʟʘʢʘʨʪʠʨʦʚʘʥʳ 

ʚʩʝ ʜʝʨʝʚʴʷ, ʧʨʠ ʧʦʤʦʱʠ ʙʫʩʩʦʣʠ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʘʣʴʥʦʤʝʨʘ DME Haglof. ɼʣʷ ʢʘʞʜʦʛʦ 

ʜʝʨʝʚʘ ʬʠʢʩʠʨʦʚʘʣʠʩʴ: ʚʠʜ, ʚʳʩʦʪʘ, ʜʠʘʤʝʪʨ, ʫʛʦʣ ʥʘʢʣʦʥʘ ʩʪʚʦʣʘ ʩ ʯʝʪʳʨʸʭ ʩʪʦʨʦʥ ʩʚʝʪʘ. ʋʛʦʣ 

ʥʘʢʣʦʥʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʧʨʠ ʧʦʤʦʱʠ ʫʛʣʦʤʝʨʘ ʚ ʪʝʣʝʬʦʥʝ Samsung galaxy a52. ɼʣʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʨʝʚʴʝʚ, ʤʳ ʧʨʠʤʝʥʠʣʠ ʬʫʥʢʮʠʶ 

J(r) (Van Lieshout and Baddeley, 1996) ʨʝʘʣʠʟʦʚʘʥʥʫʶ ʚ ʧʘʢʝʪʝ spatstat (Baddeley et al., 2015) ʚ 

ʩʨʝʜʝ R. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʪʘʢ ʢʘʢ ʦʥʘ ʣʫʯʰʝ ʨʘʙʦʪʘʝʪ ʥʘ ʣʦʢʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʘʛʨʝʛʘʮʠʶ (ʉʘʚʝʣʴʝʚ ʠ ʜʨ., 2014). ʌʫʥʢʮʠʷ J (r) ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʦʯʝʯʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʘʢ J(r) = (1-G(r)) /(1-F(r)), ʛʜʝ G(r) ð ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ 

ʜʦ ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ ʪʦʯʝʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ F(r) ðʬʫʥʢʮʠʷ ʧʫʩʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪ.ʝ. 

ʚʝʨʦʷʪʥʦʩʪʴ ʚʩʪʨʝʯʠ ʪʦʯʢʠ, ʦʪ ʩʣʫʯʘʡʥʦʛʦ ʧʫʩʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ɼʣʷ ʧʦʣʥʦʩʪʴʶ ʩʣʫʯʘʡʥʦʛʦ (ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʫʘʩʩʦʥʦʚʩʢʦʛʦ) ʪʦʯʝʯʥʦʛʦ ʧʨʦʮʝʩʩʘ J-

ʬʫʥʢʮʠʷ ʨʘʚʥʘ 1 (ʢʨʘʩʥʘʷ ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 4.1). ʆʪʢʣʦʥʝʥʠʷ J(r) <1 ʠʣʠ J(r)> 1 

ʦʙʳʯʥʦ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʢʣʘʩʪʝʨʠʟʘʮʠʶ ʠʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʨʝʛʫʣʷʨʥʦʩʪʴ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʬʫʥʢʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʛʝʥʝʨʘʮʠʡ ʢʦʥʚʝʨʪʦʚ ʄʦʥʪʝ-ʂʘʨʣʦ (Abellanas P®rez-Moreno, 2018; Baddeley et al., 2015), ʠ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʛʨʘʬʠʢʝ ʚ ʚʠʜʝ ʩʝʨʦʡ ʦʙʣʘʩʪʠ. (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʯʠʩʣʦ ʛʝʥʝʨʘʮʠʡ ʨʘʚʥʦ 999, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ ʟʥʘʯʠʤʦʩʪʠ p <0,001). ɺʳʭʦʜ ʬʫʥʢʮʠʠ (ʯʸʨʥʘʷ ʣʠʥʠʷ) ʠʟ ʩʝʨʦʡ 

ʦʙʣʘʩʪʠ, ʦʙʦʟʥʘʯʘʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʦʪʣʠʯʠʷ ʥʘʙʣʶʜʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ ʦʪ ʩʣʫʯʘʡʥʦʛʦ. 

ɼʣʷ ʤʝʪʦʜʘ ʦʨʜʠʥʘʮʠʠ ʙʳʣ ʧʨʠʤʝʥʸʥ ʤʝʪʦʜ ʥʝʤʝʪʨʠʯʝʩʢʦʛʦ ʤʥʦʛʦʤʝʨʥʦʛʦ h ʢʘʣʠʨʦʚʘʥʠʷ 

(NMDS) ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʚ ʧʘʢʝʪʝ vegan ʚ ʩʨʝʜʝ R. 

ʇʨʠ ʧʨʝʟʝʥʪʘʮʠʠ ʜʘʥʥʳʭ ʠ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʢʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʧʘʢʝʪʳ ʚ ʩʨʝʜʝ R: ggplot2 

(Wickham, 2016), ggpubr (Kassambara, 2020), spatstat, ggridges, GGaly, Vegan ʠ ʜʨ. 
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ɻʃɸɺɸ 3. ɺʀɼʆɺʆʁ ʉʆʉʊɸɺ ʕʇʀʌʀʊʅʓʍ ʄʍʆɺ ɺ ʇʈɽɼɽʃɸʍ ʉʈɽɼʅɽʁ ʊɸʁɻʀ 

ʅɸ ʊɽʈʈʀʊʆʈʀʀ ɺʆʉʊʆʏʅʆʁ ʌɽʅʅʆʉʂɸʅɼʀʀ 

 

ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʠʜʦʚʦʡ ʩʧʠʩʦʢ ʤʭʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʝʣʠʷ 

ʥʘʩʯʠʪʳʚʘʝʪ 513 ʚʠʜʦʚ (ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʜʦʢʣʘʜé, 2020). ʀʟ ʚʩʝʛʦ ʩʧʠʩʢʘ ʤʦʭʦʦʙʨʘʟʥʳʭ 60 

ʦʪʤʝʯʝʥʳ ʥʘ ʞʠʚʳʭ ʜʝʨʝʚʴʷʭ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʥʦʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʵʧʠʬʠʪʥʳʭ ʤʭʦʚ 

ʩʨʝʜʥʝʡ ʪʘʡʛʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʝʣʠʠ. ʅʘʟʚʘʥʠʷ ʚʠʜʦʚ ʧʨʠʚʦʜʷʪʩʷ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ ʠ 

ʜʘʶʪʩʷ ʩʦʛʣʘʩʥʦ ʩʧʠʩʢʫ ʤʭʦʚ ɽʚʨʦʧʳ, ʄʘʢʨʦʥʝʟʠʠ ʠ ʂʠʧʨʘ (Hodgetts et al., 2020). ɼʣʷ ʢʘʞʜʦʛʦ 

ʚʠʜʘ ʫʢʘʟʳʚʘʝʪʩʷ: ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʝʩʪʦʦʙʠʪʘʥʠʠ, ʪʠʧ ʩʫʙʩʪʨʘʪʘ, ʯʘʩʪʦʪʘ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʥʘ ʜʝʨʝʚʴʷʭ (ʦʯʝʥʴ ʨʝʜʢʦ ï 1ï3 ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ, ʨʝʜʢʦ ï 6ï10, ʯʘʩʪʦ ï >10, ʦʯʝʥʴ 

ʯʘʩʪʦ ï ʚʠʜ, ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʧʦʚʩʝʤʝʩʪʥʦ). ɺʠʜʳ, ʟʘʥʝʩʸʥʥʳʝ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʨʝʣʠʷ (2020) ʧʦʤʝʯʝʥʳ ʟʥʘʢʦʤ ç*è. ʈʘʡʦʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʤʝʯʝʥʳ ʮʠʬʨʘʤʠ: 1 ï ʟʘʢʘʟʥʠʢ 

çʂʠʞʩʢʠʡè, 2 ï ʦʢʨʝʩʪʥʦʩʪʠ ʦʟ. ʏʫʢʦʟʝʨʦ, 3 ï ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çɺʦʜʣʦʟʝʨʩʢʠʡè (ʢʘʨʝʣʴʩʢʘʷ 

ʯʘʩʪʴ), 4 ï ʟʘʧʦʚʝʜʥʠʢ çʂʠʚʘʯè, 5 ï ʇʨʠʦʥʝʞʩʢʦʝ ʮʝʥʪʨʘʣʴʥʦʝ ʣʝʩʥʠʯʝʩʪʚʦ (ʇʝʜʘʩʝʣʴʛʩʢʦʝ 

ʫʯʘʩʪʢʦʚʦʝ ʣʝʩʥʠʯʝʩʪʚʦ), 6 ï ʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ, 7 ï ʦʢʨʝʩʪʥʦʩʪʠ ʜʝʨ. ʇʘʜʦʟʝʨʦ, 8 ï 

ʣʝʩʦʙʦʣʦʪʥʳʡ ʩʪʘʮʠʦʥʘʨ çʂʠʥʜʘʩʦʚʦè. ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʧʨʠʚʝʜʝʥʳ 

ʥʘʭʦʜʢʠ ʩ 2 ï ʦʢʨʝʩʪʥʦʩʪʠ ʦʟ. ʏʫʢʦʟʝʨʦ ʠ 8 ï ʣʝʩʦʙʦʣʦʪʥʳʡ ʩʪʘʮʠʦʥʘʨ çʂʠʥʜʘʩʦʚʦè. 

ɼʘʥʥʳʝ ʧʦ ʵʢʦʣʦʛʦ-ʩʫʙʩʪʨʘʪʥʳʤ ʛʨʫʧʧʘʤ ʧʨʠʚʝʜʝʥʳ ʧʦ ʨʘʙʦʪʝ ʂʫʰʥʝʚʩʢʦʡ 

(ʂʫʰʥʝʚʩʢʘʷ, 2018). 

 

ɸʥʥʦʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ɻ ʧʠʬʠʪʥʳʭ ʤʭʦʚ 

1. Abietinella abietina (Hedw.) M.Fleisch. ï 1; ʚ ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦʤ; ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ; ʦʯʝʥʴ ʨʝʜʢʦ. 

ʕʧʠʛʝʡʥʳʡ, ʢʩʝʨʦʬʠʪ.  

2. Amblystegium serpens (Hedw.) Schimp ï 1ï8; ʚ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ, ʝʣʴʥʠʢʘʭ ʯʝʨʥʠʯʥʳʭ; 

ʥʘ ʦʩʥʦʚʘʥʠʷʭ ʩʪʚʦʣʦʚ ʦʩʠʥʳ ʠ ʣʠʧʳ, ʥʘ ʢʦʨʝ ʚʷʟʘ; ʨʝʜʢʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʵʚʨʠʪʦʧʥʳʡ. 

3. Atrichum tenellum (Rºhl.) Bruch & Schimp. ï 1; ʥʘ ʙʝʨʝʛʫ ʦʟʝʨʘ; ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ ʙʝʨʝʟʳ, 

ʦʯʝʥʴ ʨʝʜʢʦ. ʕʧʠʛʝʡʥʳʡ, ʤʝʟʦʬʠʪ.  

4. Brachytheciastrum velutinum (Hedw.) Ignatov et Huttunen ï 2ï7; ʚ ʦʩʠʥʥʠʢʝ ʪʨʘʚʷʥʦʤ ʠ ʚ 

ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦʤ; ʚ ʦʩʥʦʚʘʥʠʠ ʦʩʠʥʳ; ʨʝʜʢʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

5. Brachythecium erythrorrhizon Schimp ï 2; ʚ ʝʣʦʚʳʭ ʣʝʩʘʭ; ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʦʚ ʦʩʠʥ; ʨʝʜʢʦ. 

ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

6. Brachythecium mildeanum (Schimp.) Schimp. ï 6; ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ; ʨʝʜʢʦ. 

ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʛʠʛʨʦʬʠʪʥʳʡ. 

7. Brachythecium rutabulum (Hedw.) Schimp. ï 6; ʚ ʦʩʥʦʚʘʥʠʠ ʦʩʠʥʳ; ʦʯʝʥʴ ʨʝʜʢʦ. 

ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

8. Brachythecium salebrosum (Hoffm. ex F.Weber &D.Mohr) Schimp. ï 1ï8; ʚ ʦʩʠʥʥʠʢʝ ʪʨʘʚʷʥʦʤ 

ʠ ʚ ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦʤ; ʚ ʦʩʥʦʚʘʥʠʠ ʠ ʥʘ ʩʪʚʦʣʝ ʙʝʨʸʟʳ, ʝʣʠ ʠ ʦʩʠʥʳ; ʦʯʝʥʴ ʯʘʩʪʦ. 

ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 
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9. Stereodon pratensis (W.D.J.Koch ex Spruce) Warnst. ï 1, 4; ʚ ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦʤ ʩʚʝʞʝʤ; ʚ 

ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ ʦʩʠʥʳ; ʦʯʝʥʴ ʨʝʜʢʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʛʠʛʨʦʬʠʪʥʳʡ. 

10. Ptychostomum moravicum (Podp.) Ros & Mazimpaka ï 1; ʚ ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦʤ; ʚ ʦʩʥʦʚʘʥʠʠ 

ʩʪʚʦʣʘ ʦʩʠʥʳ; ʦʯʝʥʴ ʨʝʜʢʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

11. Callicladium haldanianum (Grev.) H. A. Crum ï 3, 6, 8; ʧʨʠʙʨʝʞʥʳʝ ʩʦʦʙʱʝʩʪʚʘ; ʚʳʩʪʫʧʘʶʱʠʝ 

ʢʦʨʥʠ ʙʝʨʸʟʳ; ʨʝʜʢʦ. ʕʧʠʢʩʠʣʴʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ.  

12. Campylophyllopsis sommerfeltii (Myrin) Ochyra ï 1, 6, 8; ʚ ʦʩʠʥʥʠʢʘʭ ʠ ʝʣʴʥʠʢʘʭ; ʚ ʦʩʥʦʚʘʥʠʠ 

ʦʩʠʥʳ; ʦʯʝʥʴ ʨʝʜʢʦ. ʕʧʠʢʩʠʣʴʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

13. Campylium protensum (Brid.) Kindb. ï 4; ʚ ʦʩʠʥʥʠʢʝ ʪʨʘʚʷʥʦʤ; ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ ʦʩʠʥʳ; 

ʨʝʜʢʦ. ʕʧʠʛʝʡʥʳʡ, ʛʠʛʨʦʬʠʪʥʳʡ. 

14. Climacium dendroides (Hedw.) F. Weber & D. Mohr ï 4, 6, 8; ʚ ʦʩʠʥʥʠʢʘʭ; ʚ ʦʩʥʦʚʘʥʠʠ ʦʩʠʥʳ; 

ʨʝʜʢʦ. ʕʧʠʛʝʡʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ.  

15. Dicranum fuscescens Sm. ï 1, 3, 4, 6, 7; ʚ ʝʣʴʥʠʢʘʭ ʯʝʨʥʠʯʥʳʭ ʠ ʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ; ʚ ʦʩʥʦʚʘʥʠʠ 

ʩʪʚʦʣʘ ʙʝʨʝʟʳ ʠ ʦʩʠʥʳ; ʯʘʩʪʦ. ʕʧʠʢʩʠʣʴʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

16. Dicranum montanum Hedw. ï1, 3, 4, 6ï8. ɺ ʝʣʴʥʠʢʘʭ ʯʝʨʥʠʯʥʳʭ ʠ ʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ; ʚ 

ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ ʙʝʨʝʟʳ ʠ ʦʩʠʥʳ; ʯʘʩʪʦ. ʕʧʠʢʩʠʣʴʥʳʡ, ʢʩʝʨʦʤʝʟʦʬʠʪʥʳʡ. 

17. Dicranum polysetum Sw. ï 4, 8; ʝʣʦʚʳʝ, ʩʦʩʥʦʚʳʝ ʠ ʩʤʝʰʘʥʥʳʝ ʣʝʩʘ; ʥʘ ʢʦʨʥʷʭ ʜʝʨʝʚʴʝʚ; ʨʝʜʢʦ. 
ʕʧʠʛʝʡʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

18. Dicranum scoparium Hedw. ï 1ï8; ʚ ʝʣʴʥʠʢʘʭ ʠ ʦʩʠʥʥʠʢʘʭ; ʚ ʦʩʥʦʚʘʥʠʠ ʠ ʥʘ ʩʪʚʦʣʝ ʙʝʨʸʟʳ, 

ʦʩʠʥʳ ʠ ʝʣʠ; ʦʯʝʥʴ ʯʘʩʪʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

19. Eurhynchiastrum pulchellum (Hedw.) Ignatov & Huttunen ï 2ï4; ʚ ʦʩʠʥʥʠʢʘʭ; ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ; 

ʯʘʩʪʦ; ʠʥʜʠʢʘʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

20. *Eurhynchium angustirete (Broth.) T. J. Kop. ï 6; ʚ ʝʣʴʥʠʢʝ ʢʠʩʣʠʯʥʦʤ; ʚ ʦʩʥʦʚʘʥʠʠ ʦʩʠʥʳ; 

ʨʝʜʢʦ; ʠʥʜʠʢʘʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ. ʕʧʠʛʝʡʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

21. Fissidens adianthoides Hedw. ï 3, 4, 6; ʚ ʦʩʠʥʥʠʢʘʭ ʪʨʘʚʷʥʳʭ ʠ ʚ ʝʣʴʥʠʢʘʭ ʯʝʨʥʠʯʥʳʭ; ʚ 

ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ ʦʩʠʥʳ; ʨʝʜʢʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

22. Heterocladiella dimorphum (Brid.) Ignatov & Fedosov ï 1; ʚ ʝʣʴʥʠʢʝ; ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ; ʦʯʝʥʴ 

ʨʝʜʢʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ 

23. Homalia trichomanoides (Hedw.) Brid. ï 1, 3, 4, 6, 7; ʝʣʴʥʠʢ ʯʝʨʥʠʯʥʳʡ; ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ; ʨʝʜʢʦ; 

ʠʥʜʠʢʘʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

24. Hylocomium splendens (Hedw.) Schimp. ï 1ï8; ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʣʝʩʘ; ʚ ʦʩʥʦʚʘʥʠʠ ʠ ʥʘ ʩʪʚʦʣʝ 

ʙʝʨʸʟʳ, ʝʣʠ ʠ ʦʩʠʥʳ; ʦʯʝʥʴ ʯʘʩʪʦ. ʕʧʠʛʝʡʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

25. Hypnum cupressiforme Hedw. ï 4; ʚ ʦʩʠʥʥʠʢʘʭ ʪʨʘʚʷʥʳʭ ʠ ʚ ʝʣʴʥʠʢʘʭ; ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ 

ʦʩʠʥʳ; ʨʝʜʢʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

26. Isopterygiopsis pulchella (Hedw.) Z. Iwats. ï3; ʚ ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦʤ; ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ ʦʩʠʥʳ; 
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ʦʯʝʥʴ ʨʝʜʢʦ. ʕʧʠʢʩʠʣʴʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ.  

27. Isothecium alopecuroides (Lam. ex Dubois) Isov. ï 5; ʚ ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦʤ; ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ; 

ʦʯʝʥʴ ʨʝʜʢʦ; ʠʥʜʠʢʘʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

28. Lewinskya elegans (Schwªgr. ex Hook. & Grev.) F. Lara, Garilleti & Goffinet ï 1ï8; ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ 

ʣʝʩʘ; ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ, ʙʝʨʸʟʳ, ʣʠʧʳ, ʚʷʟʘ, ʥʘ ʚʝʪʢʘʭ ʤʦʣʦʜʳʭ ʝʣʝʡ; ʚ ʦʩʠʥʥʠʢʝ ʪʨʘʚʷʥʦʤ ʠ ʚ 

ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦʤ; ʦʯʝʥʴ ʯʘʩʪʦ. ʕʧʠʬʠʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

29.  Mnium stellare Hedw. ï 1, 3, 4, 6, 8; ʚ ʝʣʴʥʠʢʘʭ ʠ ʚ ʦʩʠʥʥʠʢʘʭ ʨʘʟʥʦʪʨʘʚʥʳʭ; ʚ ʦʩʥʦʚʘʥʠʠ ʠ 

ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ; ʯʘʩʪʦ; ʠʥʜʠʢʘʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ.  

30. *Neckera pennata Hedw. ï 1ï8; ʚ ʦʩʠʥʥʠʢʘʭ ʪʨʘʚʷʥʳʭ, ʝʣʴʥʠʢʘʭ ʯʝʨʥʠʯʥʳʭ ʠ ʟʝʣʝʥʦʤʦʰʥʳʭ; 

ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ; ʨʝʜʢʦ; ʠʥʜʠʢʘʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ. ʕʧʠʬʠʪʥʳʡ, ʤʝʟʦʬʠʪ.  

31. Nyholmiella obtusifolia (Brid.) Holmen & E. Warncke ï 1, 3, 4, 8; ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʣʝʩʘ; ʥʘ ʩʪʚʦʣʝ 

ʦʩʠʥʳ, ʙʝʨʸʟʳ, ʚʷʟʘ, ʥʘ ʚʝʪʢʘʭ ʤʦʣʦʜʳʭ ʝʣʝʡ; ʯʘʩʪʦ; ʠʥʜʠʢʘʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ. 

ʕʧʠʬʠʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

32. *Nyholmiella gymnostoma (Bruch ex Brid.) Holmen & E. Warncke ï 4; ʚ ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʭ 

ʝʣʴʥʠʢʘʭ; ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ; ʨʝʜʢʦ; ʠʥʜʠʢʘʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ. ʕʧʠʬʠʪʥʳʡ, 

ʤʝʟʦʬʠʪʥʳʡ. 

33. Plagiomnium cuspidatum (Hedw.) T.J. Kop ï 1ï8; ʚ ʙʝʨʝʟʥʷʢʘʭ, ʦʩʠʥʥʠʢʘʭ, ʣʠʧʥʷʢʘʭ ʠ ʚ 

ʝʣʥɹʠʢʝ ʯʝʨʥʠʯʥʦʤ; ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ ʦʩʠʥʳ, ʙʝʨʸʟʳ ʠ ʝʣʠ; ʦʯʝʥʴ ʯʘʩʪʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, 

ʤʝʟʦʬʠʪʥʳʡ. 

34. Plagiomnium drummondii (Bruch et Schimp.) T.J.Kop. ï 3; ʚ ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦʤ; ʚ ʦʩʥʦʚʘʥʠʠ 

ʩʪʚʦʣʘ ʦʩʠʥʳ; ʦʯʝʥʴ ʨʝʜʢʦ; ʠʥʜʠʢʘʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, 

ʤʝʟʦʬʠʪʥʳʡ.  

35.  Plagiomnium ellipticum (Brid.) T. J. Kop. ð6; ʟʘʙʦʣʦʯʝʥʥʳʝ ʣʝʩʥʳʝ ʠ ʣʫʛʦʚʳʝ ʫʯʘʩʪʢʠ ʙʝʨʝʛʘ 

ʨʝʢ; ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʦʚ; ʨʝʜʢʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ.  

36. Plagiomnium rostratum (Schrad.) T. J. Kop. ï 4; ʚ ʦʩʠʥʥʠʢʝ; ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ ʦʩʠʥʳ; ʦʯʝʥʴ 

ʨʝʜʢʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ.  

37. Plagiothecium cavifolium (Brid.) Z. Iwats. ï 6; ʣʝʩʥʳʝ ʫʯʘʩʪʢʠ; ʥʘ ʢʦʨʥʷʭ ʜʝʨʝʚʴʝʚ; ʨʝʜʢʦ. 

ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

38. Plagiothecium curvifolium Schlieph. ex Limpr. ï 6; ʥʘ ʚʳʩʪʫʧʘʶʱʠʭ ʢʦʨʥʷʭ ʝʣʠ ʠ ʦʩʠʥʳ; ʚ 

ʝʣʥɹʠʢʝ; ʨʝʜʢʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

39. Plagiothecium denticulatum (Hedw.) Schimp. ð 3, 4, 6, 8; ʝʣʦʚʳʝ, ʝʣʦʚʦ-ʩʦʩʥʦʚʳʝ, ʦʩʠʥʦʚʳʝ 

ʣʝʩʘ ʠ ʩʝʨʦʦʣʴʰʘʥʠʢʠ; ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ; ʨʝʜʢʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

40. Plagiothecium rossicum Ignatov & Ignatova ï 1ï8; ʚ ʝʣʴʥʠʢʘʭ ʠ ʦʩʠʥʥʠʢʘʭ; ʚ ʦʩʥʦʚʘʥʠʠ ʠ ʥʘ 

ʩʪʚʦʣʝ ʙʝʨʝʟʳ, ʝʣʠ, ʣʠʧʳ ʠ ʦʩʠʥʳ; ʦʯʝʥʴ ʯʘʩʪʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

41. Plagiothecium latebricola Schimp. ï 3; ʚ ʟʘʙʦʣʦʯʝʥʥʦʤ ʝʣʴʥʠʢʝ; ʥʘ ʚʳʩʪʫʧʘʶʱʠʭ ʢʦʨʥʷʭ ʝʣʠ; 
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ʦʯʝʥʴ ʨʝʜʢʦ. ʕʧʠʢʩʠʣʴʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

42. Pleurozium schreberi (Willd. ex Brid.) Mitt.  ï 1ï8; ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʣʝʩʘ; ʚ ʦʩʥʦʚʘʥʠʠ ʠ ʥʘ ʩʪʚʦʣʝ 

ʙʝʨʝʟʳ, ʝʣʠ ʠ ʦʩʠʥʳ; ʦʯʝʥʴ ʯʘʩʪʦ. ʕʧʠʛʝʡʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

43. Pohlia nutans (Hedw.) Lindb. ï 4, 6, 8; ʝʣʦʚʳʝ ʠ ʩʤʝʰʘʥʥʳʝ ʣʝʩʘ; ʥʘ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʚʳʰʝʥʠʷʭ 

ʠ ʢʦʨʥʷʭ ʜʝʨʝʚʴʝʚ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʵʚʨʠʪʦʧʥʳʡ. 

44. Pseudoleskeela nervosa (Brid.) Nyholm ï 1, 3, 8; ʚ ʦʩʠʥʥʠʢʝ ʪʨʘʚʷʥʦʤ ʠ ʚ ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦʤ; 

ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ; ʨʝʜʢʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

45. Pylaisia polyantha (Hedw.) Schimp. ï 1ï8; ʚ ʝʣʴʥʠʢʘʭ ʠ ʦʩʠʥʥʠʢʘʭ; ʚ ʦʩʥʦʚʘʥʠʠ ʠ ʥʘ ʩʪʚʦʣʝ 

ʙʝʨʝʟʳ, ʝʣʠ ʠ ʦʩʠʥʳ; ʦʯʝʥʴ ʯʘʩʪʦ. ʕʧʠʬʠʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ.  

46. Pylaisia selwynii Kindb. ï 1, 4, 8; ʚ ʝʣʴʥʠʢʝ; ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ; ʨʝʜʢʦ; ʠʥʜʠʢʘʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʮʝʥʥʳʭ ʣʝʩʦʚ. ʕʧʠʬʠʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ.  

47. Rhizomnium pseudopunctatum (Bruch & Schimp.) T. J. Kop. ï 8; ʚ ʯʝʨʥʦʦʣʴʰʘʥʠʢʝ; ʥʘ 

ʧʨʠʩʪʚʦʣʴʥʦʤ ʧʦʚʳʰʝʥʠʠ ʝʣʠ; ʦʯʝʥʴ ʨʝʜʢʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

48. Rhizomnium punctatum (Hedw.) T. J. Kop. ï 6; ʤʦʣʦʜʦʡ ʦʩʠʥʥʠʢ; ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ ʦʩʠʥʳ; 

ʦʯʝʥʴ ʨʝʜʢʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

49. Rhodobryum roseum (Hedw.) Limpr. ï 4, 6ï8; ʚ ʝʣʴʥʠʢʘʭ ʠ ʦʩʠʥʥʠʢʘʭ; ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ 

ʦʩʠʥʳ ʠ ʝʣʠ; ʨʝʜʢʦ. ʕʧʠʛʝʡʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

50. Hylocomiadelphus triquetrus (Hedw.) Ochyra & Stebel ï 1ï8; ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʣʝʩʘ; ʚ ʦʩʥʦʚʘʥʠʠ 

ʠ ʥʘ ʩʪʚʦʣʝ ʙʝʨʝʟʳ, ʝʣʠ ʠ ʦʩʠʥʳ; ʦʯʝʥʴ ʯʘʩʪʦ. ʕʧʠʛʝʡʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

51. Sanionia uncinata (Hedw.) Loeske ï 1ï8; ʚ ʝʣʴʥʠʢʘʭ ʠ ʦʩʠʥʥʠʢʘʭ; ʚ ʦʩʥʦʚʘʥʠʠ ʠ ʥʘ ʩʪʚʦʣʝ 

ʙʝʨʝʟʳ, ʝʣʠ ʠ ʦʩʠʥʳ; ʦʯʝʥʴ ʯʘʩʪʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʵʚʨʠʪʦʧʥʳʡ. 

52. Sciuro-hypnum curtum (Lindb.) Ignatov ï 3, 5, 6, 8; ʚ ʝʣʴʥʠʢʘʭ ʠ ʦʩʠʥʥʠʢʘʭ; ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ; 

ʨʝʜʢʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

53. Sciuro-hypnum reflexum (Starke) Ignatov et Huttunen ï3, 5, 8; ʚ ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦʤ; ʥʘ ʩʪʚʦʣʝ 

ʦʩʠʥʳ ʠ ʝʣʠ; ʯʘʩʪʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

54. Sciuro-hypnum starkei (Brid.) Ignatov et Huttunen ï 3, 8; ʚ ʦʩʠʥʥʠʢʝ ʪʨʘʚʷʥʦʤ ʠ ʚ ʝʣʴʥʠʢʝ 

ʯʝʨʥʠʯʥʦʤ; ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ ʠ ʝʣʠ; ʯʘʩʪʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

55. Pseudoamblystegium subtile (Hedw.) Loeske ï 1ï7; ʚ ʦʩʠʥʥʠʢʝ ʠ ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦʤ; ʚ 

ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ ʦʩʠʥʳ; ʨʝʜʢʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

56. Jochenia pallescens (Hedw.) Hedenªs, Schlesak &D.Quand ï. 1, 3, 6, 8; ʚ ʙʝʨʝʟʥʷʢʘʭ, ʦʩʠʥʥʠʢʘʭ, 

ʣʠʧʥʷʢʘʭ; ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ; ʨʝʜʢʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

57. Tetraphis pellucida Hedw. ï 1, 3, 4, 6, 7; ʚ ʝʣʴʥʠʢʘʭ ʠ ʦʩʠʥʥʠʢʘʭ; ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ ʠ ʥʘ 

ʚʳʩʪʫʧʘʶʱʠʭ ʢʦʨʥʷʭ ʦʩʠʥʳ, ʙʝʨʝʟʳ ʠ ʝʣʠ; ʯʘʩʪʦ. ʕʧʠʢʩʠʣʴʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

58. Thuidium assimile (Mitt.) A. Jaeger ð1, 3; ʚ ʦʩʠʥʥʠʢʝ ʨʘʟʥʦʪʨʘʚʥʦʤ; ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ ʦʩʠʥʳ; 

ʦʯʝʥʴ ʨʝʜʢʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 
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59. Thuidium recognitum (Hedw.) Lindb. ï 1, 3, 7, 8; ʚ ʝʣʴʥʠʢʘʭ ʠ ʦʩʠʥʥʠʢʘʭ; ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ 

ʦʩʠʥʳ; ʨʝʜʢʦ. ʄʫʣʴʪʠʩʫʙʩʪʨʘʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

60. Ulota intermedia Schimp. ï 5; ʚ ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦʤ; ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ; ʦʯʝʥʴ ʨʝʜʢʦ; ʠʥʜʠʢʘʪʦʨ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ. ʕʧʠʬʠʪʥʳʡ, ʤʝʟʦʬʠʪʥʳʡ. 

ɺ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʝʣʠʷ (2020) ʟʘʥʝʩʝʥʳ ʪʨʠ ʚʠʜʘ ï Eurhynchium angustirete 3 

(VU), Neckera pennata ï 3 (NT) ʠ Nyholmiella gymnostoma ï 3 (NT). 

 

ʅʘʠʙʦʣʴʰʝʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʧʠʬʠʪʥʳʭ ʤʭʦʚ ʦʪʤʝʯʝʥʦ ʥʘ ʦʩʠʥʝ (56 ʚʠʜʦʚ). 

ɼʝʨʝʚʴʷ ʦʩʠʥʳ ʠʤʝʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʙʠʨʘʶʱʫʶ ʢʨʦʥʫ (ʩ ʦʩʪʨʳʤʠ ʫʛʣʘʤʠ ʧʨʠʢʨʝʧʣʝʥʠʷ ʚʝʪʚʝʡ 

ʢ ʩʪʚʦʣʫ), ʧʦʵʪʦʤʫ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʦʞʜʝʚʦʡ ʚʦʜʳ, ʧʝʨʝʭʚʘʯʝʥʥʦʡ ʢʦʨʦʥʦʡ, ʩʪʝʢʘʝʪ ʧʦ ʩʪʚʦʣʫ 

ʜʝʨʝʚʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʫʚʣʘʞʥʝʥʠʷ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʵʧʠʬʠʪʦʚ (ʄʦʣʯʘʥʦʚ, 

1961). ʂʨʦʤʝ ʪʦʛʦ, ʥʠʞʥʷʷ ʯʘʩʪʴ ʩʪʚʦʣʦʚ ʚʟʨʦʩʣʳʭ ʦʩʠʥ ʧʦʢʨʳʪʘ ʜʦʣʛʦʚʝʯʥʦʡ ʤʥʦʛʦʩʣʦʡʥʦʡ 

ʢʦʨʦʡ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʵʧʠʬʠʪʥʳʝ ʦʨʛʘʥʠʟʤʳ ʠʤʝʶʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʜʣʷ ʨʦʩʪʘ. ʂʦʨʘ ʩʪʚʦʣʘ 

ʙʦʛʘʪʘ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʦʙʣʘʜʘʝʪ ʨʅ, ʙʣʠʟʢʦʡ ʢ ʥʝʡʪʨʘʣʴʥʦʡ (5ï7) ʠ ʚʳʩʦʢʦʡ 

ʚʣʘʛʦʸʤʢʦʩʪʴʶ (Barkman, 1958; Gustafsson, Eriksson, 1995). ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, 

ʦʩʠʥʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʤʥʦʛʠʭ ʵʧʠʬʠʪʦʚ (Kuusinen, 1994; Gustafsson, Eriksson, 

1995), ʚʢʣʶʯʘʷ ʣʠʰʘʡʥʠʢʠ, ʤʭʠ ʠ ʧʝʯʸʥʦʯʥʠʢʠ. ʆʙʳʯʥʳʤʠ ʚʠʜʘʤʠ ʤʭʦʚ ʜʣʷ ʵʧʠʬʠʪʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʦʩʠʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʨʝʜʥʝʡ ʪʘʡʛʠ ʚ ʨʝʩʧʫʙʣʠʢʝ ʂʘʨʝʣʠʷ ʷʚʣʷʶʪʩʷ Brachythecium 

salebrosum, Dicranum scoparium, Hylocomium splendens, Lewinskya elegans, Plagiomnium 

cuspidatum, Pleurozium schreberi, Pylaisia polyantha, Hylocomiadelphus triquetrus, Sanionia uncinata 

ʠ Sciuro-hypnum reflexum. 

ɹʝʨʸʟʘ ʦʪʣʠʯʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʙʝʜʥʳʤ ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ ʵʧʠʬʠʪʦʚ (20 ʚʠʜʦʚ), ʠ 

ʧʦʚʠʜʠʤʦʤʫ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʝʤ pH ʧʦʢʨʦʚʥʳʭ ʪʢʘʥʝʡ (3,2ï5) (Coppins, 1984), ʠ 

ʛʣʘʜʢʦʡ, ʣʝʛʢʦ ʦʪʩʣʘʠʚʘʶʱʝʡʩʷ ʢʦʨʦʡ, ʢʦʪʦʨʘʷ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʫʩʧʝʰʥʦʛʦ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʵʧʠʬʠʪʥʳʭ ʤʭʦʚ ʪʦʣʴʢʦ ʥʘ ʩʪʘʨʳʭ ʜʝʨʝʚʴʷʭ ʫ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ, ʛʜʝ ʦʥʘ ʩ 

ʚʦʟʨʘʩʪʦʤ ʧʦʢʨʳʚʘʝʪʩʷ ʛʣʫʙʦʢʠʤʠ ʪʨʝʱʠʥʘʤʠ. ʆʩʥʦʚʥʦʡ ʦʙʣʠʢ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʙʝʨʝʟʳ 

ʩʦʟʜʘʶʪ Dicranum scoparium, D. fuscescens, D. montanum, Hylocomium splendens, Pleurozium 

schreberi, Plagiothecium rossicum, Sanionia uncinata. 

ɽʣʴ ʠʤʝʝʪ ʩʙʨʘʩʳʚʘʶʱʫʶ ʢʨʦʥʫ, ʢʦʪʦʨʘʷ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʦʧʘʜʘʥʠʶ ʦʩʘʜʢʦʚ ʥʘ ʩʪʚʦʣ 

(ʄʦʣʯʘʥʦʚ, 1961). ɽʸ ʢʦʨʘ ʙʝʜʥʘ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʣʝʛʢʦ ʦʪʩʣʘʠʚʘʝʪʩʷ, ʩ ʥʠʟʢʠʤ 

ʟʥʘʯʝʥʠʝʤ pH (3,5ï5) (Kermit, Gauslaa, 2001). ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʫʶʪ ʤʘʣʦʧʨʠʛʦʜʥʫʶ ʩʨʝʜʫ 

ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʵʧʠʬʠʪʥʳʭ ʤʭʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʩʧʣʦʰʥʦʡ ʧʦʢʨʦʚ ʠʟ ʵʧʠʬʠʪʥʳʭ ʤʭʦʚ ʥʘ 

ʩʪʚʦʣʘʭ ʝʣʠ ʬʦʨʤʠʨʫʝʪʩʷ ʨʝʜʢʦ. ʅʘ ʝʣʠ ʦʙʥʘʨʫʞʝʥʦ 18 ʚʠʜʦʚ, ʠʟ ʥʠʭ ʦʙʳʯʥʳ Dicranum 

scoparium, Hylocomium splendens, Pleurozium schreberi, Plagiothecium rossicum. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʤʭʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʝʣʴ ʠ ʙʝʨʸʟʫ ʚ ʢʘʯʝʩʪʚʝ ʬʦʨʦʬʠʪʦʚ, 

ʜʣʷ ɻ ʪʠʭ ʜʚʫʭ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨʥʳʝ ʚʠʜʳ. ʊʘʢ, ʜʣʷ ʝʣʠ ɻ ʪʦ Plagiothecium 
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rossicum, ʜʣʷ ʙʝʨʝʟʳ ï Dicranum montanum, D. fuscescens. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʝʣʠʠ ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʡ ʪʘʡʛʠ ʦʙʣʠʛʘʪʥʳʤʠ ʵʧʠʬʠʪʥʳʤʠ ʚʠʜʘʤʠ 

ʦʢʘʟʘʣʠʩʴ Lewinskya elegans, Neckera pennata, Nyholmiella obtusifolia, N. gymnostoma, Pylaisia 

polyantha, P. selwynii, Ulota intermedia. 

ʉʨʝʜʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʠʜʦʚ, 18% ʩʯʠʪʘʶʪʩʷ ʠʥʜʠʢʘʪʦʨʘʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ: 

Eurhynchiastrum pulchellum, Eurhynchium angustirete, Homalia trichomanoides, Isothecium 

alopecuroides, Mnium stellare, Neckera pennata, Nyholmiella gymnostoma, N. obtusifolia, Plagiomnium 

drummondii, Pylaisia selwynii (ʂʦʥʝʯʥʘʷ ʠ ʜʨ., 2009). ʌʦʨʦʬʠʪʦʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ 

ʚʳʩʪʫʧʘʝʪ ʦʩʠʥʘ, ʧʨʦʠʟʨʘʩʪʘʶʱʘʷ ʚ ʚʝʪʨʦʚʘʣʴʥʳʭ ʦʢʥʘʭ ʚ ʤʘʣʦʥʘʨʫʰʝʥʥʳʭ ʝʣʦʚʳʭ 

ʩʦʦʙʱʝʩʪʚʘʭ. 

ʉʨʘʚʥʝʥʠʝ ʩʧʠʩʢʘ ʚʠʜʦʚ ʵʧʠʬʠʪʥʳʭ ʤʭʦʚ ʩʨʝʜʥʝʡ ʪʘʡʛʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʝʣʠʠ, ʩ 

ʚʠʜʦʚʳʤʠ ʩʧʠʩʢʘʤʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʧʠʬʠʪʥʘʷ ʙʨʠʦʬʣʦʨʘ ʶʞʥʦʡ 

ʂʘʨʝʣʠʠ ʚʳʷʚʣʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ. ʊʘʢ, ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ çʈʫʩʩʢʠʡ ʩʝʚʝʨè, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 15 ʚʠʜʘʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʦʠʟʨʘʩʪʘʝʪ 57 ʚʠʜʦʚ, 

ʠʟ ʢʦʪʦʨʳʭ 45 ï ʪʦʣʴʢʦ ʥʘ ʦʩʠʥʝ (ʂʘʨʤʘʟʠʥʘ, ɸʙʨʘʤʦʚʘ, 2009). ɼʣʷ ʇʦʣʝʩʢʦʛʦ ʨʝʛʠʦʥʘ (ɹʝʣʘʨʫʩʴ) 

ʠʟʚʝʩʪʥʦ 90 ʚʠʜʦʚ ʵʧʠʬʠʪʥʳʭ ʤʭʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʥʘ ʦʩʠʥʝ ʚʩʪʨʝʯʘʝʪʩʷ 53, ʥʘ ʙʝʨʸʟʝ ï 36, ʥʘ ʝʣʠ ï 

25 ʚʠʜʦʚ. (ʈʳʢʦʚʩʢʠʡ ʠ ʜʨ., 2020). ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʧʠʬʠʪʥʦʡ ʙʨʠʦʬʣʦʨʳ ʃʘʪʚʠʠ, ʢʦʪʦʨʦʝ ʙʳʣʦ 

ʚʳʧʦʣʥʝʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʷʪʠ ʫʯʘʩʪʢʦʚ ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʭ ʣʝʩʦʚ, ʚʳʷʚʣʝʥʦ 48 ʚʠʜʦʚ ʤʭʦʚ (Meģaka 

et al., 2005). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʝʣʠʷ ʦʩʥʦʚʘʥʠʝ ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ 

ʚʳʩʪʫʧʘʶʪ ʤʝʩʪʦʦʙʠʪʘʥʠʝʤ ʜʣʷ 11,6 % ʚʩʝʭ ʚʠʜʦʚ ʤʭʦʚ ʨʝʛʠʦʥʘ (60 ʚʠʜʦʚ ʠʟ 513). ʅʘʠʙʦʣʴʰʝʝ 

ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪʤʝʯʝʥʦ ʥʘ ʩʪʚʦʣʘʭ ʦʩʠʥʳ (56 ʚʠʜʦʚ), ʥʘ ʙʝʨʸʟʝ ʦʙʥʘʨʫʞʝʥʦ 20 ʚʠʜʦʚ, ʠ 

ʥʘ ʝʣʠ 18 ʚʠʜʦʚ. ʉʨʝʜʠ ʚʩʝʭ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʠʜʦʚ 3 ʚʢʣʶʯʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʂʘʨʝʣʠʠ 

(Eurhynchium angustirete 3 (VU), Neckera pennata ï 3 (NT) ʠ Nyholmiella gymnostoma ï 3 (NT)), ʠ 

10 ʚʠʜʦʚ ʩʯʠʪʘʶʪʩʷ ʠʥʜʠʢʘʪʦʨʘʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʣʝʩʦʚ (Eurhynchiastrum pulchellum, 

Eurhynchium angustirete, Homalia trichomanoides, Isothecium alopecuroides, Mnium stellare, Neckera 

pennata, Nyholmiella gymnostoma, N. obtusifolia, Plagiomnium drummondii, Pylaisia selwynii). 
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ɻʃɸɺɸ 4. ʉʊʈʋʂʊʋʈɸ ʕʇʀʌʀʊʅʆɻʆ ʉʆʆɹʑɽʉʊɺɸ ɽʃʔʅʀʂɸ ʏɽʈʅʀʏʅʆɻʆ 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʵʧʠʬʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʝʣʴʥʠʢʘ ʯʝʨʥʠʯʥʦʛʦ ʧʨʦʚʝʜʝʥʳ ʜʚʫʤʷ 

ʩʧʦʩʦʙʘʤʠ: ʥʘ ʛʨʘʥʠʮʝ 90ïʣʝʪʥʝʛʦ ʝʣʴʥʠʢʘ ʯʝʨʥʠʯʥʦʛʦ ʠ 20ïʣʝʪʥʝʛʦ ʣʠʩʪʚʝʥʥʦʛʦ ʥʘʩʘʞʜʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ, ʛʜʝ ʙʳʣʠ ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʚʩʝ ʜʝʨʝʚʴʷ (ʩʤ. ʨʠʩ. 4.2) ʠ ʥʘ 

ʢʘʞʜʦʤ ʠʟ ʥʠʭ ʧʨʦʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʵʧʠʬʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

 

4.1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ɻ ʧʠʬʠʪʦʚ ʥʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ. 

 

ɺ ʢʘʯʝʩʪʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ 

ʢʫʨʪʠʥ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ ʩʪʚʦʣʘʭ ʚʠʜʦʚ: Pleurozium 

schreberi, Hylocomium splendens, Plagiothecium rossicum, Ptilidium pulcherrimum, Dicranum 

scoparium, D. fuscescens ʠ ʯʠʩʣʦ ʚʠʜʦʚ ʚ ʦʧʠʩʘʥʠʠ. ʕʧʠʬʠʪʥʳʝ ʚʠʜʳ ʣʠʰʘʡʥʠʢʦʚ ʨʦʜʘ Cladonia 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʣʠʟʢʠ ʠ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʦʙʲʝʜʠʥʝʥʦ ʚ Cladonia spp. 

ɺ ʵʧʠʬʠʪʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʦʩʥʦʚʘʥʠʷ ʜʝʨʝʚʴʝʚ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʝʣʴʥʠʢʘ ʯʝʨʥʠʯʥʦʛʦ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ 16 ʚʠʜʦʚ ʤʭʦʚ, ʯʝʪʳʨʝ ʚʠʜʘ ʧʝʯʸʥʦʯʥʠʢʦʚ ʠ ʣʠʰʘʡʥʠʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʦʜʘʤʠ 

Cladonia ʠ Peltigera. ʉʨʝʜʠ ʤʦʭʦʦʙʨʘʟʥʳʭ ʪʦʣʴʢʦ ʥʘ P. abies ʚʩʪʨʝʯʝʥʦ 8 ʚʠʜʦʚ. ɺʠʜʦʚ, ʩʪʨʦʛʦ 

ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʩʪʚʦʣʘʤ ʙʝʨʸʟʳ ʠ ʦʩʠʥʳ, ʚ ʠʩʩʣʝʜʦʚʘʥʥʦʤ ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦʤ ʥʝ ʦʙʥʘʨʫʞʝʥʦ 

(ʪʘʙʣʠʮʘ 4.1). 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʨʘʟʥʳʭ ʚʠʜʘʭ ʜʝʨʝʚʴʝʚ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʪʦʣʴʢʦ 

ʤʦʭʦʦʙʨʘʟʥʳʝ. ɼʣʷ ʝʣʠ ʯʠʩʣʦ ʚʠʜʦʚ ʚ ʦʧʠʩʘʥʠʠ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 0 ʜʦ 5, ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 1,6 

(Ñ 0.06 SE), ʜʣʷ ʙʝʨʸʟʳ ï ʦʪ 0 ʜʦ 4, ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 2,0 (Ñ 0.24 SE). ʅʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ 

ʧʨʦʠʟʨʘʩʪʘʣʦ ʚʩʝʛʦ ʦʜʥʦ ʚʟʨʦʩʣʦʝ ʨʘʩʪʝʥʠʝ ʦʩʠʥʳ, ʥʘ ʢʦʪʦʨʦʤ ʦʪʤʝʯʝʥʳ 6 ʚʠʜʦʚ ʤʦʭʦʦʙʨʘʟʥʳʭ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʥʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ï 

ʚʩʝʛʦ ʜʨʝʚʦʩʪʦʷ ʠ ʪʦʣʴʢʦ ʝʣʠ. ʆʪʜʝʣʴʥʦ ʜʣʷ ʙʝʨʸʟʳ ʨʘʩʯʸʪʳ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʚʷʟʠ ʩ ʤʘʣʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʦʙʝʡ ʥʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ. ɼʣʷ ʜʨʝʚʦʩʪʦʷ ʚ ʮʝʣʦʤ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʦʪʣʠʯʠʡ ʦʪ ʩʣʫʯʘʡʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʨʠʩ. 4.1 ɸ), ʝʣʴ ʚ ʩʦʩʪʘʚʝ ʜʨʝʚʦʩʪʦʷ ʪʘʢ 

ʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʩʣʫʯʘʡʥʦ (ʨʠʩ. 4.1 ɺ). ɼʘʣʝʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ 

ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʜʝʨʝʚʴʝʚ ʩ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʚʠʜʘʤʠ ʤʦʭʦʦʙʨʘʟʥʳʭ, ʦʪʜʝʣʴʥʦ ʜʣʷ 

ʢʘʞʜʦʛʦ ʚʠʜʘ: Plagiothecium rossicum, Dicranum fuscescens, Ptilidium pulcherrimum, Pleurozium 

schreberi, Hylocomium splendens. ɿʥʘʯʠʤʳʝ ʦʪʣʠʯʠʷ ʦʪ ʩʣʫʯʘʡʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʙʥʘʨʫʞʝʥʳ 

ʪʦʣʴʢʦ ʜʣʷ Dicranum fuscescens (p <0,001). ɺ ʩʣʫʯʘʝ D. fuscescens (ʨʠʩ. 4.1 ʉ) ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ 

J(r) <1, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʘʣʠʯʠʠ ʘʛʨʝʛʘʮʠʠ ʜʝʨʝʚʴʝʚ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʠʟʨʘʩʪʘʝʪ D. fuscescens. ʉʭʝʤʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʨʝʚʴʝʚ ʩ D. fuscescens ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.2. 

 



39  

 

ʊʘʙʣʠʮʘ 4.1. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʦʭʦʦʙʨʘʟʥʳʭ ʥʘ ʩʪʚʦʣʘʭ ʞʠʚʳʭ ʜʝʨʝʚʴʝʚ. 
 

 Picea abies Betula sp. 

 ʄʠʥʠʤʘʣʴʥʦʝ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʃʈʂ** 

ʥʘ 
ʩʪʚʦʣʝ ʜʝʨʝʚʘ, ʩʤ. 

ɺʩʪʨʝʯʘʝʤʦʩʪʴ 

ʥʘ ʩʪʚʦʣʝ 

ʜʝʨʝʚʘ ʝʣʠ, ʥʘ 
ʇʇ***, % 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 

ʃʈʂ ʥʘ 

ʩʪʚʦʣʝ ʜʝʨʝʚʘ 
ʙʝʨʝʟʳ, ʩʤ 

ɺʩʪʨʝʯʘʝʤʦʩʪʴ 

ʥʘ ʩʪʚʦʣʝ 

ʜʝʨʝʚʘ ʙʝʨʝʟʳ, 

ʥʘ 
ʇʇ***, % 

Chiloscyphus profundus 0 ð 5 4,88 0 0 

Dicranum fuscescens 0 ð 53 19,51 0 ð 46 100 

Dicranum majus 0 ð 2 4,88 0 0 

Dicranum montanum 0 ð 15 14,63 0 0 

Dicranum scoparium 0 ð 26 39,02 0 ð 12 25 

Hylocomium splendens 0 ð 56 36,59 0 ð 46 75 

Plagiomnium cuspidatum 0 ð 6 2,44 0 ð 1 12,50 

Plagiochila sp 0 ð 3 2,44 0 0 

Plagiothecium rossicum 0 ð 35 70,73 0 ð 9 25 

Pleurozium schreberi 0 ð 90 82,93 0 ð 74 87,50 

Pohlia nutans 0 ð1 2,44 0 0 

Ptilidium pulcherrimum 0 ð 29 39,02 0 ð 37 87,50 

Hylocomiadelphus triquetrus 0 ð 22 4,88 0 0 

Rhodobryum roseum 0 ð 4 7,32 0 ð 1 12,50 

Sanionia uncinata 0 ð1 4,88 0 0 

Sciuro-hypnum spp. (S. 
oedipodium, S. starkei, S. 

reflexum)*  

 

0 ð 24 

 

63,41 

 

0 ð 9 

 

25 

Tetraphis pellucida 0 ð1 4,88 0 0 

ʇʨʠʤʝʯʘʥʠʷ: *  ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Sciuro-hypnum, ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʣʠʩʴ ʥʘ ʦʜʥʦʤ ʜʝʨʝʚʝ, ʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʥʝ 

ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ ʫʚʝʨʝʥʥʦ ʨʘʟʣʠʯʠʪʴ ɻ ʪʠ ʚʠʜʳ, ʚ ʩʚʷʟʠ ʩ ɻ ʪʠʤ ʚ ʪʘʙʣʠʮʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʜʣʷ ʨʦʜʘ ʚ ʮʝʣʦʤ. **ʃʈʂ 

ï ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʢʫʨʪʠʥ; ***ʇʇ ï ʇʨʦʙʥʘʷ ʧʣʦʱʘʜʴ. 

 

ʉʨʝʜʠ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʛʨʫʧʧʦʚʦʝ ʨʘʟʤʝʱʝʥʠʝ ʚ ʩʦʦʙʱʝʩʪʚʝ ʝʣʴʥʠʢʘ ʯʝʨʥʠʯʥʦʛʦ 

ʧʦʢʘʟʘʣ ʪʦʣʴʢʦ Dicranum fuscescens, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʨʫʛʠʭ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ, ʟʥʘʯʠʤʦ ʥʝ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʣʫʯʘʡʥʦʛʦ. ɻʨʫʧʧʦʚʦʝ ʨʘʟʤʝʱʝʥʠʝ Dicranum fuscescens ʩʭʦʜʥʦ ʩ ʨʘʟʤʝʱʝʥʠʝʤ 

ʦʙʣʠʛʘʪʥʳʭ ʵʧʠʬʠʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʜʝʨʝʚʴʷ ʷʚʣʷʶʪʩʷ ʦʩʪʨʦʚʘʤʠ ʚ ʧʦʥʷʪʠʠ ʄʘʢʘʨʪʫʨʘ (ʊʘʨʘʩʦʚʘ, 

2017; Patino et al., 2018 ʠ ʜʨ.). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʥʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ, ʢʦʪʦʨʦʝ ʥʝ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʩʣʫʯʘʡʥʦʛʦ, ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʵʪʦ ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ ʵʧʠʬʠʪʳ ʠ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʘʤʧʣʠʪʫʜʘ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʪʠ ʠʤ ʥʘ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʥʘ ʧʦʯʚʝ, ʛʥʠʶʱʝʡ ʜʨʝʚʝʩʠʥʝ ʠ ʪ.ʜ. ɼʣʷ ʪʘʢʠʭ ʚʠʜʦʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʨʘʩʩʝʣʝʥʠʷ 
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ʦʛʨʘʥʠʯʝʥʦ ʪʦʣʴʢʦ ʩʚʦʙʦʜʥʳʤ ʤʝʩʪʦʤ ʠ ʩʦʙʩʪʚʝʥʥʳʤʠ ʢʦʥʢʫʨʝʥʪʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʥʦ ʥʝ 

ʪʠʧʦʤ ʩʫʙʩʪʨʘʪʘ. ɼʣʷ ʦʙʣʠʛʘʪʥʳʭ ʚʠʜʦʚ ʩʠʪʫʘʮʠʷ ʠʥʘʷ ï ʠʭ ʨʘʩʩʝʣʝʥʠʝ ʦʛʨʘʥʠʯʝʥʦ ʧʦʤʠʤʦ 

ʩʪʘʥʜʘʨʪʥʳʭ ʜʣʷ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʩʚʦʙʦʜʥʳʤ ʤʝʩʪʦʤ ʠ ʢʦʥʢʫʨʝʥʪʥʳʤʠ ʩʚʷʟʷʤʠ, ʘ ʪʘʢʞʝ ʝʱʸ ʠ 

ʥʘʣʠʯʠʝʤ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʧʘʪʪʝʨʥ ʪʘʢʠʭ ʚʠʜʦʚ ʠʤʝʝʪ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʛʨʫʧʧʦʚʦʝ ʨʘʟʤʝʱʝʥʠʝ. ʍʦʪʷ Dicranum fuscescens ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʣʠʛʘʪʥʳʤ 

ʵʧʠʬʠʪʦʤ ʠ ʤʦʞʝʪ ʧʨʦʠʟʨʘʩʪʘʪʴ ʥʘ ʧʦʯʚʝ, ʚ ʠʟʫʯʝʥʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʦʥ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʪʦʣʴʢʦ ʥʘ 

ʩʪʚʦʣʘʭ ʞʠʚʳʭ ʜʝʨʝʚʴʝʚ ʠ ʧʨʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʨʦʷʚʣʷʣ ʩʚʦʡʩʪʚʘ 

ʦʙʣʠʛʘʪʥʦʛʦ ɻ ʧʠʬʠʪʘ. 

 

 

ʈʠʩʫʥʦʢ 4.1. J(r) ʜʣʷ ʚʩʝʭ ʧʦʨʦʜ (ɸ), ʜʣʷ ʝʣʠ (ɺ), ʜʣʷ Dicranum fuscescens (C). ʅʘ ʨʠʩʫʥʢʝ 

ʯʝʨʥʘʷ ʣʠʥʠʷ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ J(r) ʧʦʣʫʯʝʥʥʦʝ ʥʘ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ J(r) ʩʦʦʪʩʚʝʪʩʚʫʶʱʝʝ ʘʙʩʦʣʶʪʥʦ ʩʣʫʯʘʡʥʦʤʫ ʪʦʯʝʯʥʦʤʫ ʧʨʦʮʝʩʩʫ. ʉʝʨʘʷ 

ʦʙʣʘʩʪʴ, ʦʙʣʘʩʪʴ ʧʨʠʥʷʪʠʷ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ ʦ ʩʣʫʯʘʡʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʦʩʦʙʝʡ. 
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ʈʠʩʫʥʦʢ 4.2. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʝʨʝʚʴʝʚ ʩ Dicranum fuscescens ʚ ʧʨʝʜʝʣʘʭ ʧʨʦʙʥʦʡ 

ʧʣʦɦʘʜʠ. ʅʘ ʨʠʩʫʥʢʝ, ʢʨʫʞʢʘʤʠ ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ ʦʪʤʝʯʝʥʳ ʜʝʨʝʚʴʷ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʠʟʨʘʩʪʘʝʪ 

D. fuscescens, ʪʦʯʢʘʤʠ ï ʜʝʨʝʚʴʷ ʙʝʟ D. fuscescens. ʎʚʝʪʦʤ ʚʳʜʝʣʝʥʥʳ ʧʦʨʦʜʳ: ʩʠʥʠʤ ï Picea 

abies, ʟʝʣʝʥʥʳʤ ï Betula sp., ʢʨʘʩʥʳʤ ï Populus tremula. ʇʦ ʦʩʠ X ʠ Y ʢʦʦʨʜʘʥʠʪʳ ʥʘ ʧʨʦʙʥʦʡ 

ʧʣʦʱʘʜʠ ʚ ʤʝʪʨʘʭ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʠʷʭ ʝʣʴʥʠʢʘ ʯʝʨʥʠʯʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʵʧʠʬʠʪʥʳʭ 

ʚʠʜʦʚ ʤʦʭʦʦʙʨʘʟʥʳʭ ʥʘ ʫʨʦʚʥʝ ʬʠʪʦʮʝʥʦʟʘ ʟʥʘʯʠʤʦ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʣʫʯʘʡʥʦʛʦ. ʊʦʣʴʢʦ 

Dicranum fuscescens, ʠʤʝʝʪ ʛʨʫʧʧʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ. ʇʦʜʦʙʥʘʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʦʙʣʠʛʘʪʥʳʭ ʵʧʠʬʠʪʦʚ, ʨʘʩʩʝʣʷʶʱʠʭʩʷ ʩ 

çʤʘʪʝʨʠʥʩʢʦʛʦè ʜʝʨʝʚʘ ʥʘ ʙʣʠʞʘʡʰʠʝ ʧʫʪʸʤ ʧʝʨʝʥʦʩʘ ʜʠʘʩʧʦʨ. Dicranum fuscescens ʥʝʩʤʦʪʨʷ ʥʘ 

ʪʦ, ʯʪʦ ʩʧʦʩʦʙʝʥ ʧʨʦʠʟʨʘʩʪʘʪʴ ʥʘ ʧʦʯʚʝ, ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʥʘʤʠ ʩʦʦʙʱʝʩʪʚʝ ʧʨʦʠʟʨʘʩʪʘʣ ʪʦʣʴʢʦ ʥʘ 

ʩʪʚʦʣʘʭ ʞʠʚʳʭ ʜʝʨʝʚʴʝʚ ʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʧʣʦʱʘʜʠ ʧʨʦʠʩʭʦʜʠʣʦ ʘʥʘʣʦʛʠʯʥʦ ʪʘʢʦʚʦʤʫ ʫ 

ʦʙʣʠʛʘʪʥʳʭ ʵʧʠʬʠʪʦʚ (ʊʘʨʘʩʦʚʘ 2017; Patino et al., 2018; ʠ ʜʨ.). 

 

4.2. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ɻ ʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʜʘʣʝʥʠʷ ʦʪ 

ʛʨʘʥʠʮʳ ʣʝʩʘ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʝʣʴʥʠʢʘ ʯʝʨʥʠʯʥʦʛʦ ʫ ʛʨʘʥʠʮʳ ʩ 

ʚʳʨʫʙʢʦʡ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʜʚʫʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ (ʇʇ1 ʠ ʇʇ2). ɺʩʝʛʦ ʥʘ ʥʠʭ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 

20 ʚʠʜʦʚ ʵʧʠʬʠʪʥʳʭ ʤʦʭʦʦʙʨʘʟʥʳʭ. ʀʟ ʥʠʭ ʥʘ ʝʣʠ ʥʘ ʇʇ2 ʚʩʪʨʝʯʝʥʦ ʜʝʚʷʪʴ ʚʠʜʦʚ (Brachythecium 

salebrosum, Dicranum fuscescens, Dicranum scoparium, Plagiomnium cuspidatum, Plagiothecium 

rossicum, Pleurozium schreberi, Ptilidium pulcherrimum (Weber) Vain., Sciuro-hypnum reflexum, 

Sciuro-hypnum starkei; ʥʘ ʦʩʠʥʝ ʥʘ ʇʇ 1 ï 17 ʚʠʜʦʚ (Brachythecium salebrosum, Campylidium 

sommerfeltii, Chiloscyphus profundus (Nees) J.J. Engel et R.M. Schust., Dicranum scoparium, 

Hylocomium splendens, Hypnum cupressiforme, Lewinskya elegans, Nyholmiella obtusifolia, 

Plagiomnium cuspidatum, Ptilidium pulcherrimum, Pylaisia polyantha, Radula complanata (L.) 

Dumort., Rhodobryum roseum, Sanionia uncinata, Sciuro-hypnum reflexum, Sciuro-hypnum starkei, 

Pseudoamblystegium subtile. 
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Hylocomium splendens ʜʦʤʠʥʠʨʫʝʪ ʢʘʢ ʚ ʥʘʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ, ʪʘʢ ʠ ʚ ʦʩʥʦʚʘʥʠʷʭ ʩʪʚʦʣʦʚ 

ʦʩʠʥʳ. ʅʘ ʇʇ1 ʚʳʷʚʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʢʫʨʪʠʥ 

Hylocomium splendens (ʨʠʩ. 4.3 ɸ) ʥʘ ʩʪʚʦʣʘʭ ʦʩʠʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʜʘʣʝʥʠʷ ʬʦʨʦʬʠʪʘ ʦʪ 

ʛʨʘʥʠʮʳ ʧʨʠʤʳʢʘʥʠʷ ʜʚʫʭ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ (r=0,76, p =0,045). ʋ ʩʘʤʦʡ ʛʨʘʥʠʮʳ ʝʣʴʥʠʢʘ ʠ 

ʣʠʩʪʚʝʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ H. splendens ʣʠʙʦ ʩʦʚʩʝʤ ʦʪʩʫʪʩʪʚʫʝʪ ʥʘ ʩʪʚʦʣʘʭ ʦʩʠʥʳ, ʣʠʙʦ 

ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʝʛʦ ʢʫʨʪʠʥ ʧʦ ʚʳʩʦʪʝ ʤʠʥʠʤʘʣʴʥʘʷ (1ï2 ʩʤ). ʇʨʦʪʷʞʸʥʥʦʩʪʴ ʢʫʨʪʠʥ ʤʭʘ ʥʘ ʩʪʚʦʣʝ 

ʦʩʠʥʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʜʘʣʝʥʠʝʤ ʦʪ ʢʨʘ ̫ʣʝʩʘ ʠ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʚ 60 ʩʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 30 ʤ 

ʦʪ ʛʨʘʥʠʮʳ ʩʦʦʙʱʝʩʪʚ. 

 

ʈʠʩʫʥʦʢ 4.3. ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʢʫʨʪʠʥ Hylocomium splendens ʧʨʠ ʫʜʘʣʝʥʠʠ ʦʪ ʢʨʘʷ 

ʦʧʫʰʢʠ (ɸ) ʠ (ɺ) ʠʟʤʝʥʝʥʠʝ ʦʙʠʣʠʷ ʵʧʠʬʠʪʥʳʭ ʚʠʜʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʢʨʘʷ ʣʝʩʘ. 

ʇʦʢʘʟʘʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠ ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ. 
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ʅʘ ʇʇ2 ʦʙʱʘʷ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʚʩʝʭ ʢʫʨʪʠʥ ʵʧʠʬʠʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʟʤʝʥʷʣʘʩʴ ʧʨʠ ʧʨʦʜʚʠʞʝʥʠʠ ʦʪ ʦʧʫʰʢʠ ʚʛʣʫʙʴ ʣʝʩʘ (p > 0,5) ʠ ʫʜʝʨʞʠʚʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ ʦʢʦʣʦ 15 

ʩʤ ʧʦ ʩʪʚʦʣʫ (ʨʠʩ. 4.3 ɺ). ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʢʨʘʷ ʣʝʩʘ ʚʳʩʦʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʵʧʠʬʠʪʥʳʭ ʢʣʘʜʦʥʠʡ (Cladonia spp.) ʩʥʠʞʘʣʘʩʴ ʩ 13,5 ʩʤ ʥʘ ʦʧʫʰʢʝ ʜʦ 6,5 ʩʤ ʚ ʛʣʫʙʠʥʝ 

ʥʘʩʘʞʜʝʥʠʷ (p <0,001). ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʢʫʨʪʠʥ ʥʘʢʠʧʥʳʭ ʣʠʰʘʡʥʠʢʦʚ, ʥʘʧʨʦʪʠʚ, ʚʦʟʨʘʩʪʘʣʠ 

ʧʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʚ ʣʝʩ ʠ ʜʦʩʪʠʛʘʣʠ ʤʘʢʩʠʤʫʤʘ 6,2 ʩʤ ʧʦ ʩʪʚʦʣʫ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 15ï20 ʤ ʦʪ 

ʦʧʫʰʢʠ (p <0,001). ʈʘʟʤʝʨʳ ʢʫʨʪʠʥ ʤʦʭʦʦʙʨʘʟʥʳʭ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʠ ʜʦʩʪʠʛʘʣʠ ʥʘʠʙʦʣʴʰʠʭ 

ʟʥʘʯʝʥʠʡ ʚ ʪʦʤ ʞʝ ʜʠʘʧʘʟʦʥʝ 15ï20 ʤ (p <0,003). ʅʘ ʦʧʫʰʢʝ ʝʣʴʥʠʢʘ ʯʝʨʥʠʯʥʦʛʦ ʚ ʵʧʠʬʠʪʥʦʤ 

ʩʦʦʙʱʝʩʪʚʝ ʚʳʰʝ ʦʙʠʣʠʝ ʣʠʰʘʡʥʠʢʦʚ ʨʦʜʘ Cladonia, ʪʦʛʜʘ ʢʘʢ ʚ ʛʣʫʙʠʥʝ ʣʝʩʘ ʜʦʤʠʥʠʨʫʶʪ 

ʟʝʣʸʥʳʝ ʤʭʠ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ ʧʨʠʯʠʥʘ ʪʘʢʦʡ ʛʨʘʜʠʝʥʪʥʦʡ ʩʤʝʥʳ ð ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʦʩʚʝʱʸʥʥʦʩʪʴ ʠ ʤʝʥʴʰʘʷ ʚʣʘʞʥʦʩʪʴ ʩʪʚʦʣʦʚ ʫ ʢʨʘʷ ʣʝʩʘ. 

ɺʳʷʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʢʫʨʪʠʥ Hylocomium splendens ʥʘ 

ʩʪʚʦʣʘʭ ʦʩʠʥʳ ʩ ʫʜʘʣʝʥʠʝʤ ʦʪ ʛʨʘʥʠʮʳ ʧʨʠʤʳʢʘʥʠʷ ʜʚʫʭ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚʛʣʫʙʴ ʩʧʝʣʦʛʦ 

ʝʣʴʥʠʢʘ. ʆʪʤʝʯʝʥʘ ʪʘʢʞʝ ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʢʫʨʪʠʥ ʵʧʠʬʠʪʥʳʭ ʤʭʦʚ ʠ ʣʠʰʘʡʥʠʢʦʚ ʥʘ 

ʩʪʚʦʣʘʭ ʝʣʠ ʚʜʦʣʴ ʪʦʛʦ ʞʝ ʛʨʘʜʠʝʥʪʘ. ʇʨʠ ʫʜʘʣʝʥʠʠ ʦʪ ʦʧʫʰʢʠ ʚʳʩʦʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ Cladonia 

spp. ʩʥʠʞʘʣʘʩʴ, ʪʦʛʜʘ ʢʘʢ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʤʦʭʦʦʙʨʘʟʥʳʭ ʠ Lepraria sp. ʫʚʝʣʠʯʠʚʘʣʠʩʴ, ʧʨʠ 

ʵʪʦʤ ʦʙʱʝʝ ʧʦʢʨʳʪʠʝ ʵʧʠʬʠʪʦʚ ʦʩʪʘʚʘʣʦʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʳʤ. ʃʝʩʥʘʷ ʦʧʫʰʢʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʣʫʙʠʥʦʡ ʣʝʩʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʦʩʚʝʱʸʥʥʦʩʪʴʶ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʙʦʣʴʰʝʡ ʩʫʭʦʩʪʴʶ (Gignac & Dale, 2005). ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʠʟʚʝʩʪʥʫʶ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: ʥʘ ʦʧʫʰʢʝ ʧʨʝʦʙʣʘʜʘʶʪ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ ʚʠʜʳ, ʪʘʢʠʝ ʢʘʢ Cladonia spp. (Lesica 

et al., 1991), ʪʦʛʜʘ ʢʘʢ ʙʦʣʝʝ ʚʣʘʛʦʣʶʙʠʚʳʝ ʤʦʭʦʦʙʨʘʟʥʳʝ ʜʦʩʪʠʛʘʶʪ ʥʘʠʙʦʣʴʰʝʡ ʧʨʦʪʷʞʸʥʥʦʩʪʠ 

ʧʦ ʩʪʚʦʣʫ ʚ ʛʣʫʙʠʥʝ ʣʝʩʘ (Caners et al., 2010).
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ɻʃɸɺɸ 5. ʉʊʈʋʂʊʋʈɸ ʀ ɼʀʅɸʄʀʂɸ ʕʇʀʌʀʊʅʆɻʆ ʉʆʆɹʑɽʉʊɺɸ PICEA ABIES 

 

ʅʘ ʝʣʷʭ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ (ʙʦʣʴʰʝ 50 ʩʤ) ʚ ʜʦʩʪʘʪʦʯʥʦ ʫʚʣʘʞʥʸʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʵʧʠʬʠʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʠʤʝʶʪ ʩʭʦʜʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʯʝʨʪʳ, ʠ ʝʛʦ ʩʪʨʫʢʪʫʨʘ ʩʭʝʤʘʪʠʯʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5.1ɸ, ʧʨʠʤʝʨ ʨʝʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʥʘ ʨʠʩʫʥʢʝ 5.1 B. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘʢʣʦʥʸʥʥʦʡ ʯʘʩʪʠ ʩʪʚʦʣʘ ʧʨʦʠʟʨʘʩʪʘʝʪ Plagiothecium spp. (1), ʚ ʩʘʤʦʤ ʦʩʥʦʚʘʥʠʠ 

ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʥʘʢʣʦʥʸʥʥʳʭ ʫʯʘʩʪʢʘʭ ʨʘʟʨʘʩʪʘʶʪʩʷ ʢʨʫʧʥʳʝ ʚʠʜʳ, ʪʘʢʠʝ ʢʘʢ Pleurozium 

schreberi, Hylocomium splendens ʠ ʜʨ. (2). ʅʘʜ ʥʠʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʪʫʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ 

Dicranum (3), ʚʳʰʝ ï ʣʠʰʘʡʥʠʢʠ ʨʦʜʘ Cladonia (4), ʥʘʜ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʨʘʩʪʠ ʧʝʯʸʥʦʯʥʳʡ ʤʦʭ 

Ptilidium pulcherrimum (5). ʂʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʵʪʦʤ ʩʪʨʫʢʪʫʨʘ ʤʦʭʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʠ 

ʚʳʰʝ Ptilidium pulcherrimum ʤʦʭʦʦʙʨʘʟʥʳʝ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ, ʠ ʚ ʟʦʥʝ (6) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʤʦʛʫʪ ʧʨʦʠʟʨʘʩʪʘʪʴ ʣʠʰʘʡʥʠʢʠ, ʪʘʢʠʝ ʢʘʢ Coniocybaceae, Hypogymnia physodes ʠ 

ʜʨʫʛʠʝ, ʣʠʙʦ ʵʪʘ ʟʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʦʙʦʜʥʘ ʦʪ ʵʧʠʬʠʪʦʚ. ʇʨʦʪʷʞʸʥʥʦʩʪʴ ʩʧʣʦʰʥʦʛʦ ʵʧʠʬʠʪʥʦʛʦ 

ʧʦʢʨʦʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʚʘʨʴʠʨʫʝʪ ʦʪ 0 ʜʦ 200 ʠ ʙʦʣʝʝ ʩʤ, ʥʦ ʢʘʢ ʧʨʘʚʠʣʦ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 50 ʩʤ. 

 

 
 

ʈʠʩʫʥʦʢ 5.1. ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʳ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʩʪʚʦʣʘ ʝʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ. 

ʆʙʦʟʥʘʯʝʥʠʷ ʚ ʪʝʢʩʪʝ. 

 

ʋʛʦʣ ʥʘʢʣʦʥʘ ʩʪʚʦʣʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪ ʫʚʣʘʞʥʝʥʠʝ ʫʯʘʩʪʢʘ ʠ ʬʠʟʠʯʝʩʢʠ 

ʚʣʠʷʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʤʭʘ ʟʘʢʨʝʧʠʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʳ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʦʙʥʘʨʫʞʝʥʳ ʜʣʷ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʢʫʨʪʠʥ Pleurozium schreberi, ʢʦʪʦʨʳʡ ʠʤʝʣ ʤʠʥʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʫʛʣʝ ʥʘʢʣʦʥʘ ʩʪʚʦʣʘ ʠ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʩʪʚʦʣʘ 

ʫʚʝʣʠʯʠʚʘʣ ʩʚʦʠ ʧʦʢʘʟʘʪʝʣʠ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʨʠ ʫʛʣʝ ʥʘʢʣʦʥʘ ʨʘʚʥʦʤ 15ʦ 
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(ʨʠʩ. 5.2. ɸ). ɼʣʷ ʚʠʜʦʚ Plagiothecium rossicum, Dicranum fuscescens, Ptilidium pulcherrimum, 

Cladonia spp. ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʭʦʞʠʡ ʪʨʝʥʜ. ɼʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʦʧʪʠʤʫʤ ʦʪʣʠʯʘʝʪʩʷ. ʊʘʢ, ʢʫʨʪʠʥʳ 

Cladonia spp. ʜʦʩʪʠʛʘʶʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʧʨʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʷʭ ʫʛʣʘ ʥʘʢʣʦʥʘ ʦʢʦʣʦ 9ʦ 

(ʨʠʩ. 5.2 ɺ.), Dicranum fuscescens ʠ D. scoparium ï ʧʨʠ 15ʦ, Plagiothecium rossicum ï ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 3 ʜʦ 9ʦ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʢʫʨʪʠʥ (ʃʈʂ) Hylocomium splendens ʥʝ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ʩʪʚʦʣʘʭ ʜʝʨʝʚʴʝʚ ʝʣʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʩʨʝʜʥʠʭ 

ʟʥʘʯʝʥʠʷʭ ʫʛʣʘ ʥʘʢʣʦʥʘ ʩʪʚʦʣʘ ï ʦʪ 3 ʠ ʜʦ 9 ʦ (ʨʠʩ. 5.2 ʉ). 

 
 

ʈʠʩʫʥʦʢ 5.2. ɿʘʚʠʩʠʤʦʩʪʴ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʢʫʨʪʠʥ Pleurozium schreberi (A), Cladonia 

spp. (B) ʠ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʦʭʦʦʙʨʘʟʥʳʭ (C) ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ ʩʪʚʦʣʘ ʝʣʠ. ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ 

ʚʝʣʠʯʠʥʘ ʫʛʣʘ ʥʘʢʣʦʥʘ, ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʚʨʝʤʷ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʢʫʨʪʠʥ (D) ï ʠʟʤʝʥʝʥʠʝ 

ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʢʫʨʪʠʥ Hylocomium splendens ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʠʘʤʝʪʨʘ ʩʪʚʦʣʘ ʝʣʠ. ʇʦ ʦʩʠ 

ʘʙʩʮʠʩʩ ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ ʚ ʩʤ, ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ïʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʢʫʨʪʠʥ. 

 

ɼʠʘʤʝʪʨ ʩʪʚʦʣʘ ʦʙʳʯʥʦ ʩʚʷʟʘʥ ʩ ʚʦʟʨʘʩʪʦʤ ʜʝʨʝʚʘ, ʥʦ ʚ ʩʣʫʯʘʝ P. abies ɻ ʪʘ ʩʚʷʟʴ 

ʥʝʧʨʷʤʘʷ. ʯʘʩʪʦ ʝʣʴ ʜʦʣʛʦʝ ʚʨʝʤʷ (ʜʦ 100 ʣʝʪ) ʧʝʨʝʞʠʜʘʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʧʦʜ 

ʤʘʪʝʨʠʥʩʢʠʤ ʧʦʣʦʛʦʤ. ʇʨʠ ʵʪʦʤ ʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʙʠʣʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ ʩʪʚʦʣʘʭ ʩ ʜʠʘʤʝʪʨʦʤ 

ʦʪ 12 ʜʦ 20 ʩʤ, ʜʦʩʪʘʪʦʯʥʦ ʨʝʟʢʦ ʩʥʠʞʘʷʩʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʠʘʤʝʪʨʘ (ʨʠʩ. 5.2 D). ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚʠʜʦʚ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ 

Pleurozium schreberi ʠ Cladonia spp., ʢʦʪʦʨʳʝ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠʤʝʣʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʣʠʥʝʡʥʳʝ 

ʨʘʟʤʝʨʳ ʢʫʨʪʠʥ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ, ʘ ʩ ʜʨʫʛʦʡ ï ʟʘʥʠʤʘʣʠ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʵʧʠʬʠʪʦʚ 

D 
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ʢʨʘʡʥʠʝ ʧʦʟʠʮʠʠ ʧʦ ʚʳʩʦʪʝ ʩʪʚʦʣʘ (ʨʠʩ. 5.1, ʪʘʙʣʠʮʘ 1.). 

ʄʝʪʦʜʦʤ ʩʨʘʚʥʝʥʠʷ ʩʨʝʜʥʠʭ ʙʳʣ ʚʳʷʚʣʝʥ ʪʨʝʥʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʠʣʠʝ Dicranum fuscescens 

(ʨʠʩ. 5.3.ɸ) ʠ Plagiothecium rossicum (ʨʠʩ. 5.3.B) ʩʦʢʨʘʱʘʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʙʠʣʠʷ Pleurozium 

schreberi. ɼʨʫʛʠʝ ʚʠʜʳ ʥʝ ʧʦʢʘʟʘʣʠ ʢʦʨʨʝʣʷʮʠʠ ʦʪ ʧʦʢʨʳʪʠʷ Pleurozium schreberi. 

 

ʈʠʩʫʥʦʢ 5.3. ʀʟʤʝʥʝʥʠʷ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʢʫʨʪʠʥ D. fuscescens (A) ʠ P. rossicum (B) ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʢʫʨʪʠʥ P. schreberi. 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʦʨʨʝʣʷʮʠʡ ʦʙʠʣʠʷ ʚʠʜʦʚ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʝʣʠ ʩ ʧʦʢʨʳʪʠʝʤ ʩʪʚʦʣʘ 

ʚʠʜʘʤʠ ʨʦʜʘ Cladonia, ʦʙʥʘʨʫʞʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ ʩ Dicranum fuscescens (ʨʠʩ. 5.4.ɸ) ʠ 

Ptilidium pulcherrimum (ʨʠʩ. 5.4.B), ʦʙʘ ʵʪʠ ʚʠʜʳ ʜʦʩʪʠʛʘʣʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ 

ʢʫʨʪʠʥ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʟʤʝʨʘʭ ʢʫʨʪʠʥ Cladonia spp., ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʚʟʘʠʤʦʩʚʷʟʠ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. 

 

ʈʠʩʫʥʦʢ 5.4. ʀʟʤʝʥʝʥʠʷ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʢʫʨʪʠʥ D. fuscescens (A) ʠ P. pulcherrimum (B) 

ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʢʫʨʪʠʥ Cladonia spp. 

 

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʥʦʡ ʫʧʦʨ ʙʳʣ ʩʜʝʣʘʥ ʥʘ ʤʭʠ, ʣʠʰʘʡʥʠʢʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ 

ʪʦʣʴʢʦ ʥʘ ʫʨʦʚʥʝ ʨʦʜʘ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʘʥʥʳʭ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʧʨʠʚʦʜʷʪʩʷ ʪʦʣʴʢʦ 

ʜʣʷ ʤʦʭʦʦʙʨʘʟʥʳʭ. ʅʘ ʝʣʠ ʠ ʙʝʨʸʟʝ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʚʠʜʦʚ ʥʘ ʦʪʜʝʣʴʥʦʤ ʜʝʨʝʚʝ, ʜʣʷ 
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ʝʣʠ ɻ ʪʦ 4,3Ñ0,21 SE, ʜʣʷ ʙʝʨʸʟʳ 4,5Ñ0,42 SE. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʣʝʩʦʦʙʨʘʟʫʶʱʠʤʠ ʚʠʜʘʤʠ 

ʠʟ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʝʨʸʟʘ ʠ ʝʣʴ ʙʝʜʥʳ ʚʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʧʣʘʥʝ (ʚ ʪʦʤ ʞʝ ʨʘʡʦʥʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʜʥʦʤ ʜʝʨʝʚʝ ʦʩʠʥʳ ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʤʦʞʝʪ ʧʨʦʠʟʨʘʩʪʘʪʴ ʜʦ 20 ʚʠʜʦʚ 

ʤʦʭʦʦʙʨʘʟʥʳʭ). ʅʠʟʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʥʘ ʝʣʠ ʠ ʙʝʨʸʟʝ ʨʷʜʦʤ ʘʚʪʦʨʦʚ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʥʠʟʢʠʤ pH 

ʢʦʨʳ, ʢʦʪʦʨʳʡ ʫ ʦʙʦʠʭ ʚʠʜʦʚ ʚʘʨʴʠʨʫʝʪ ʚ ʩʭʦʞʠʭ ʧʨʝʜʝʣʘʭ: ʜʣʷ ʙʝʨʸʟʳ ï 3,2ï5 (Coppins, 1984), 

ʜʣʷ ʝʣʠ ï 3,5ï5 (Kermit, Gauslaa, 2001). 

 

ʈʠʩʫʥʦʢ 5.5. ʕʧʠʬʠʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʥʘ ʩʪʚʦʣʝ ʝʣʠ (ʩʣʝʚʘ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʥʘʢʣʦʥ ʩʪʚʦʣʘ, 

ʩʧʨʘʚʘ ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʥʘʢʣʦʥ ʩʪʚʦʣʘ). 

 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʦʧʠʩʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʥʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʦʧʨʝʜʝʣʸʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʦʣʦʩ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ (Billings, Drew 1938; Cain, Sharp, 1938; Ashton, 1986). ɺʳʟʚʘʥʦ ʵʪʦ, ʧʦ ʚʩʝʡ 

ʚʠʜʠʤʦʩʪʠ, ʜʚʫʤʷ ʧʨʠʯʠʥʘʤʠ.  

ɺʦ-ʧʝʨʚʳʭ, ʥʘʣʠʯʠʝʤ ʛʨʘʜʠʝʥʪʘ ʫʩʣʦʚʠʡ ʥʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ ʠ ʨʘʟʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʦʧʪʠʤʫʤʳ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ. ɺ ʦʙʱʝʤ ʚʠʜʝ ʛʨʘʜʠʝʥʪ ʫʩʣʦʚʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫʚʣʘʞʥʝʥʠʝ 

ʩʫʙʩʪʨʘʪʘ (ʢʦʨʳ) ʩʥʠʞʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʥʘʜ ʟʝʤʣʸʡ.  

ɺʦ-ʚʪʦʨʳʭ, ʵʧʠʬʠʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʠʤʝʝʪ ʩʚʦʶ ʚʥʫʪʨʝʥʥʶʶ ʜʠʥʘʤʠʢʫ, ʚʳʟʚʘʥʥʫʶ 

ʦʪʤʠʨʘʥʠʝʤ ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʘʣʣʦʤʘ ʤʭʘ (ʣʠʰʘʡʥʠʢʘ), ʠ ʦʪʰʝʣʫʰʠʚʘʥʠʝ ʢʦʨʳ ʜʝʨʝʚʘ; ʦʙʘ ʵʪʠ 
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ʬʘʢʪʦʨʘ ʨʘʟʨʫʰʘʶʪ ʢʦʥʪʘʢʪ ʵʧʠʬʠʪʘ ʠ ʢʦʨʳ ʜʝʨʝʚʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʚʘʣʫ/ʚʳʧʘʜʝʥʠʶ ʯʘʩʪʠ 

ʵʧʠʬʠʪʥʦʛʦ ʧʦʢʨʦʚʘ ʩʦ ʩʪʚʦʣʘ ʜʝʨʝʚʘ (Ashton, 1986), ʦʙʥʘʞʘʷ ʫʯʘʩʪʢʠ ʢʦʨʳ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʚʥʦʚʴ 

ʟʘʩʝʣʷʶʪʩʷ ʤʭʘʤʠ.  

ʆʙʱʘʷ ʩʭʝʤʘ ʩʪʨʦʝʥʠʷ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʢʨʫʧʥʳʭ ʝʣʷʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 5.1. 

ʕʪʦ ʩʭʝʤʘ çʠʜʝʘʣʴʥʦʛʦè ʜʝʨʝʚʘ, ʚ ʨʝʘʣʴʥʦʩʪʠ ʵʪʘ ʩʪʨʫʢʪʫʨʘ ʧʦʜʚʝʨʞʝʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ.  

ʉʥʠʞʝʥʠʝ ʚʣʘʞʥʦʩʪʠ (ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʚʳʰʝʥʥʦʡ ʠʥʩʦʣʷʮʠʝʡ 

ʚ ʨʘʟʨʝʞʝʥʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ʠ ʪ.ʜ.) ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʤʦʱʥʦʩʪʠ/ʚʳʩʦʪʳ 

ʧʦʜʥʷʪʠʷ ʵʧʠʬʠʪʦʚ, ʠ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ ʢʘʞʜʦʛʦ ʚʠʜʘ, ʚ ʧʦʨʷʜʢʝ ʠʭ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʩʪʚʦʣʝ. ʇʝʨʚʳʤʠ ʨʝʘʛʠʨʫʶʪ ʢʨʫʧʥʳʝ ʚʣʘʛʦʣʶʙʠʚʳʝ ʚʠʜʳ, ʟʘʥʠʤʘʶʱʠʝ ʩʘʤʫʶ 

ʥʠʞʥʶʶ ʟʦʥʫ (ʥʘ ʨʠʩʫʥʢʝ 5.1 ʦʙʦʟʥʘʯʝʥʦ ʮʠʬʨʦʡ 2). ʇʨʠ ʩʥʠʞʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʵʪʠ ʚʠʜʳ ʙʫʜʫʪ 

ʟʘʤʝʱʘʪʴʩʷ ʙʦʣʝʝ ʤʝʣʢʠʤ Sciurohypnum spp., ʢʦʪʦʨʳʡ ʪʘʢ ʞʝ ʠʩʯʝʟʥʝʪ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʩʥʠʞʝʥʠʠ 

ʚʣʘʞʥʦʩʪʠ. ɿʘ ʥʠʤʠ Dicranum spp. ʠ Ptilidium pulcherrimum ʪʘʢʞʝ ʩʥʠʞʘʶʪ ʩʚʦʸ ʦʙʠʣʠʝ. ʇʨʠ ʵʪʦʤ 

Plagiothecium spp. ʠ Cladonia spp., ʢʦʪʦʨʳʝ ʚ ʥʘʠʤʝʥʝʝ ʨʘʟʚʠʪʳʭ ʚʘʨʠʘʥʪʘʭ ʵʧʠʬʠʪʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʥʘ ʩʪʚʦʣʝ, ʩʧʦʩʦʙʥʳ ʧʨʦʠʟʨʘʩʪʘʪʴ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʧʨʠʛʦʜʥʳʭ ʜʣʷ ʜʨʫʛʠʭ ʵʧʠʬʠʪʦʚ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʷʟʠ ʚ 

ʪʠʧʠʯʥʦʤ ʵʧʠʬʠʪʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʢʨʫʧʥʦʡ ʝʣʠ ʚ ʙʦʨʝʘʣʴʥʦʤ ʣʝʩʫ ʚ ʫʩʣʦʚʠʷʭ ʂʘʨʝʣʠʠ. 

Pleurozium schreberi ʨʘʩʪʸʪ ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ ʠ ʦʢʘʡʤʣʷʝʪ ʵʧʠʬʠʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʩʥʠʟʫ, 

ʟʘʧʦʣʥʷʷ ʩʦʙʦʡ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʫʶ ʦʙʣʘʩʪʴ, ʜʦʩʪʘʪʦʯʥʦ ʫʚʣʘʞʝʥʥʫʶ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʤʦʭʦʦʙʨʘʟʥʳʭ, ʪʝʤ ʩʘʤʳʤ ʚʳʪʝʩʥʷʷ ʜʨʫʛʠʝ ʚʠʜʳ. Dicranum fuscescens ʠ Plagiothecium rossicum 

ʩʥʠʞʘʶʪ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʩʚʦʠʭ ʢʫʨʪʠʥ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʤ ʢʫʨʪʠʥ Pleurozium 

schreberi (ʨʠʩ. 5.3).  

ɼʣʷ Plagiothecium rossicum ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: ʦʥ ʨʘʩʪʸʪ ʪʦʥʢʦʡ ʧʦʣʦʩʦʡ ʚ 

ʩʘʤʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʚʦʣʘ, ʛʜʝ ʚʣʘʞʥʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʘ, ʘ ʦʩʚʝʱʸʥʥʦʩʪʴ ʤʠʥʠʤʘʣʴʥʘ. ʇʦʢʘ 

Pleurozium ʠʤʝʝʪ ʥʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ, ʬʘʢʪʦʨʳ, ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʝʛʦ ʦʙʠʣʠʝ (ʚʣʘʞʥʦʩʪʴ ʯʝʨʝʟ 

ʫʛʦʣ ʥʘʢʣʦʥʘ ʠ ʪ.ʜ.), ʙʣʘʛʦʧʨʠʷʪʥʳ ʠ ʜʣʷ P. rossicum, ʢʦʪʦʨʳʡ ʨʘʩʪʸʪ ʧʘʨʘʣʣʝʣʴʥʦ P. schreberi (ʜʦ 

5ï17 ʩʤ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʢʫʨʪʠʥ). ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʨʘʩʪʘʥʠʠ Pleurozium, Plagiothecium 

ʠʩʯʝʟʘʝʪ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ Cladonia spp. ʥʝ ʦʢʘʟʳʚʘʝʪ ʪʘʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʩʝʜʩʪʚʫʶʱʠʝ ʚʠʜʳ, 

ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ Dicranum fuscescens ʠ Plagiothecium rossicum ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

Cladonia spp. ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ Plagiothecium rossicum, ʢʦʪʦʨʳʡ ʩʠʣʴʥʦ ʨʘʟʚʝʜʸʥ ʩ Cladonia spp. 

(ʪ.ʝ. ʨʘʩʪʫʪ ʚ ʨʘʟʥʳʭ ʟʦʥʘʭ) ʚ ʵʧʠʬʠʪʥʦʤ ʩʦʦʙʱʝʩʪʚʝ, ʥʠʢʘʢ ʥʝ ʦʪʨʝʘʛʠʨʦʚʘʣ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʣʠʥʝʡʥʦʛʦ ʨʘʟʤʝʨʘ Cladonia spp. 

ɺʦʟʤʦʞʥʳʡ ʤʝʭʘʥʠʟʤ ʵʪʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʦʧʠʩʘʥ Billings ʠ Drew (1938). ʅʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ 
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ʩʫʱʝʩʪʚʫʝʪ ʛʨʘʜʠʝʥʪ ʚʣʘʞʥʦʩʪʠ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʚʦʣʘ. ʋ ʝʣʠ ʪʘʢʠʤ ʬʘʢʪʦʨʦʤ 

ʷʚʣʷʝʪʩʷ ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʚʦʣʘ. ɺʜʦʣʴ ʵʪʦʛʦ ʛʨʘʜʠʝʥʪʘ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʵʧʠʬʠʪʳ, ʥʦ 

ʥʘ ʦʧʨʝʜʝʣʸʥʥʦʡ ʚʳʩʦʪʝ ʠʩʩʫʰʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʚʦʟʜʫʭʘ ʥʠʚʝʣʠʨʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʬʘʢʪʦʨʦʚ, ʧʦʚʳʰʘʶʱʠʭ ʫʚʣʘʞʥʸʥʥʦʩʪʴ ʩʪʚʦʣʘ. 

ʇʦʜʦʙʥʳʡ ʥʘʙʦʨ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʥʢʫʨʝʥʮʠʝʡ ʨʘʩʪʝʥʠʡ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʚʠʜʠʤʦʡ ʥʘʤʠ ʩʪʨʫʢʪʫʨʝ, ʚ ʢʦʪʦʨʦʡ ʢʨʫʧʥʳʡ, ʥʘʠʙʦʣʝʝ ʚʣʘʛʦʣʶʙʠʚʳʡ ʤʦʭ, ʨʘʩʪʫʱʠʡ ʚʥʠʟʫ, 

çʥʘʧʦʣʟʘʝʪè ʥʘ ʚʳʰʝ ʨʘʩʪʫʱʠʝ ʪʘʢ ʞʝ ʚʣʘʛʦʣʶʙʠʚʳʝ ʚʠʜʳ, çʟʘʞʠʤʘʷè ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩʫʭʦʡ 

ʟʦʥʦʡ, ʥʝʧʨʠʛʦʜʥʦʡ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʤʭʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʚʝʣʠʯʝʥʠʝ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ 

ʢʫʨʪʠʥ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ, ʥʝʩʧʦʩʦʙʥʳʭ ʢ ʢʦʥʢʫʨʝʥʮʠʠ ʩʦ ʤʭʘʤʠ, ʚʠʜʦʚ Cladonia, ʧʦʟʠʪʠʚʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʘʭ ʤʭʦʚ, ʧʦʪʦʤʫ ʯʪʦ ʬʘʢʪʦʨ (ʚʣʘʞʥʦʩʪʴ), ʫʚʝʣʠʯʠʚʘʶʱʠʡ 

ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ Cladonia, ʪʘʢ ʞʝ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʠ ʥʘ ʤʭʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʣʠʰʘʡʥʠʢʦʚʳʡ ʧʦʢʨʦʚ ʚ ʮʝʣʦʤ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʦʣʴ ʧʣʦʪʥʳʤ ʠ ʧʦʟʚʦʣʷʝʪ ʩʦʩʫʱʝʩʪʚʦʚʘʪʴ ʚʠʜʘʤ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʣʠʷʥʠʷ ʜʠʘʤʝʪʨʘ ʩʪʚʦʣʘ ʝʣʠ, ʚʟʘʠʤʦʩʚʷʟʴ ʦʙʥʘʨʫʞʝʥʘ ʪʦʣʴʢʦ ʜʣʷ 

Hylocomium splendens, ʧʦʢʨʳʪʠʝ ʵʪʦʛʦ ʚʠʜʘ ʩʥʠʞʘʣʦʩʴ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʠʘʤʝʪʨʘ ʜʝʨʝʚʘ. ɼʣʷ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʩʚʷʟʠ ʠʭ ʦʙʠʣʠʷ ʩ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʫ ʝʣʠ ʥʝʪ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʘʤʝʪʨʘ ʩʪʚʦʣʘ ʦʪ ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʘ. ʋʛʦʣ ʥʘʢʣʦʥʘ ʩʪʚʦʣʘ 

ʦʢʘʟʳʚʘʣ ʟʥʘʯʠʤʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʸʤ ʜʠʘʧʘʟʦʥʝ ʩʚʦʝʛʦ ʠʟʤʝʥʝʥʠʷ ʥʘ ʣʠʥʝʡʥʳʝ 

ʨʘʟʤʝʨʳ ʢʫʨʪʠʥ Pleurozium schreberi, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʠʜʳ ʨ. Cladonia ʫʚʝʣʠʯʠʚʘʣʠ ʩʚʦʠ 

ʧʦʢʘʟʘʪʝʣʠ ʜʦ ʟʥʘʯʝʥʠʡ ʫʛʣʘ ʥʘʢʣʦʥʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 4 ʜʦ 8ʦ. ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʫʛʣʘ 

ʥʘʢʣʦʥʘ ʥʝ ʚʣʠʷʣʦ ʥʘ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʢʫʨʪʠʥʳ Cladonia, ʢʦʪʦʨʳʝ ʜʝʨʞʘʣʠʩʴ ʥʘ ʫʨʦʚʥʝ 12,5 

ʩʤ ʧʦ ʚʳʩʦʪʝ ʩʪʚʦʣʘ. ɺ ʮʝʣʦʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʛʨʫʧʧʳ ʚʠʜʦʚ, ʜʦʩʪʠʛʘʶʱʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʧʨʠ ʨʘʟʥʳʭ ʫʛʣʘʭ ʥʘʢʣʦʥʘ. ʊʘʢ Dicranum fuscescens, D. scoparium, Pleurozium schreberi, 

Ptilidium pulcherrimum ʜʦʩʪʠʛʘʶʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʫʛʣʘʭ 

ʥʘʢʣʦʥʘ 15ʦ ʠ ʙʦʣʝʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ Cladonia spp., Plagiothecium rossicum ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʫʛʣʘʭ ʤʝʥʝʝ 15ʦ. 

ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʟʥʘʯʠʤʳʭ ʩʚʷʟʝʡ ʦʙʥʘʨʫʞʝʥʦ ʫ ʥʘʠʙʦʣʝʝ ʦʙʠʣʴʥʳʭ Pleurozium 

schreberi ʠ ʚʠʜʦʚ ʨ. Cladonia, ʢʦʪʦʨʳʝ ʩʥʠʟʫ ʠ ʩʚʝʨʭʫ çʦʧʦʷʩʳʚʘʶʪè ʩʦʦʙʱʝʩʪʚʦ ʵʧʠʬʠʪʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ ʥʘ ʩʪʚʦʣʝ ʝʣʠ. 

ɺ ʮʝʣʦʤ ʩʪʨʫʢʪʫʨʘ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʦʪʜʝʣʴʥʦʛʦ ʞʠʚʦʛʦ ʜʝʨʝʚʘ ʝʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʩʫʙʩʪʨʘʪʘ (ʧʘʨʘʤʝʪʨʳ ʩʪʚʦʣʘ) ʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝʤ ʚʠʜʦʚ, ʩʣʘʛʘʶʱʠʭ 

ʩʦʦʙʱʝʩʪʚʦ ʵʧʠʬʠʪʥʳʭ ʤʦʭʦʦʙʨʘʟʥʳʭ ʠ ʣʠʰʘʡʥʠʢʦʚ. 
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ɻʃɸɺɸ 6. ʉʊʈʋʂʊʋʈɸ ʕʇʀʌʀʊʅʆɻʆ ʉʆʆɹʑɽʉʊɺɸ POPULUS TREMULA 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʩʪʚʦʣʘʭ ʦʩʠʥʳ ʚʳʧʦʣʥʷʣʠʩʴ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʨʝʰʝʥʠʝ ʨʘʟʥʳʭ ʟʘʜʘʯ. ʇʝʨʚʳʡ ʤʝʪʦʜ (ʤʝʪʦʜ ʫʯʸʪʥʳʭ ʧʣʦʱʘʜʦʢ), 

ʙʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʠʪʴ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʦʧʠʩʘʥʠʝ ʥʘ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʝʨʝʚʴʝʚ, ʥʘ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ, ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ 

ʤʘʢʨʦʬʘʢʪʦʨʦʚ ʠ ʤʝʟʦʬʘʢʪʦʨʦʚ (ʜʘʚʥʦʩʪʴ ʥʘʨʫʰʝʥʠʷ, ʜʦʣʷ ʝʣʠ, ʧʘʨʘʤʝʪʨʳ ʜʝʨʝʚʘ) ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ, ʥʦ ʥʝ ʪʘʢ ʪʦʯʝʥ ʚ ʚʦʧʨʦʩʝ ʠʟʫʯʝʥʠʷ ʤʠʢʨʦʬʘʢʪʦʨʦʚ (ʫʛʦʣ ʥʘʢʣʦʥʘ, ʨʘʜʠʫʩ ʢʨʦʥʳ ʠ ʪ.ʜ.). 

ɺʪʦʨʦʡ ʤʝʪʦʜ (ʤʝʪʦʜ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ) ʥʘʧʨʘʚʣʝʥ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʵʧʠʬʠʪʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ, ʧʦʜʭʦʜʠʪ ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʬʦʨʦʬʠʪʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʧʝʨʚʦʡ 

ʯʘʩʪʠ ʛʣʘʚʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 197 ʜʝʨʝʚʘ (1500 ʦʧʠʩʘʥʠʡ), ʘ ʚʦ ʚʪʦʨʦʡ 

ʣʠʰʴ 15 ʜʝʨʝʚʴʝʚ (2500 ʦʧʠʩʘʥʠʡ).  

ɼʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʚʣʠʷʶʱʠʡ ʥʘ ʵʧʠʬʠʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʤʘʢʨʦʬʘʢʪʦʨʳ (ʫʨʦʚʝʥʴ 

ʬʠʪʦʮʝʥʦʟʘ), ʤʝʟʦʬʘʢʪʦʨʳ (ʫʨʦʚʝʥʴ ʜʝʨʝʚʘ) ʠ ʤʠʢʨʦʬʘʢʪʦʨʳ (ʫʨʦʚʝʥʴ ʤʠʢʨʦʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʢʦʥʢʨʝʪʥʦʛʦ 

ʫʯʘʩʪʢʘ ʩʪʚʦʣʘ) ʚʟʷʪʦ ʠʟ ʨʘʙʦʪʳ ʊʘʨʘʩʦʚʦʡ ɺ.ʅ. (ʊʘʨʘʩʦʚʘ, 2017).  

 

6.1. ɺʣʠʥ̫ʠʝ ʬʘʢʪʦʨʦʚ ʣʝʩʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʵʧʠʬʠʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ Populus tremula  

 

ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʙʱʠʝ ʠ ʯʘʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʧʠʬʠʪʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʜʝʨʝʚʴʷʭ ʦʩʠʥʳ ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ ʠ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ ʦʪ ʟʝʤʣʠ. ʂ ʦʙʱʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʥʦʩʷʪʩʷ: ʦʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʵʧʠʬʠʪʦʚ, ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 

ʤʦʭʦʦʙʨʘʟʥʳʭ, ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʣʠʰʘʡʥʠʢʦʚ, ʦʙʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ, ʯʠʩʣʦ ʚʠʜʦʚ ʤʭʦʚ. ʂ 

ʯʘʩʪʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʥʦʩʷʪʩʷ ʧʨʦʝʢʪʠʚʥʳʝ ʧʦʢʨʳʪʠʷ ʦʪʜʝʣʴʥʳʭ ʪʘʢʩʦʥʦʚ: ʫ ʦʩʥʦʚʘʥʠʷ 

ʩʪʚʦʣʘ ï Brachythecium salebrosum (+ ʩʭʦʞʠʭ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʚʠʜʦʚ Pylaisia polyantha ʠ Sanionia 

uncinata), Plagiomnium cuspidatum, Hylocomium splendens, Mnium stellare, Hylocomiadelphus 

triquetrus, Radula complanata, Lewinskya elegans, Cladonia spp., Lobaria pulmonaria, Pleurozium 

schreberi, Dicranum spp., Neckera pennata, Pseudoamblystegium subtile. ʅʘ ʚʳʩʦʪʝ 1,3 ʤ ï 

Brachythecium salebrosum (+ ʩʭʦʞʠʭ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʚʠʜʦʚ Pylaisia polyantha ʠ Sanionia uncinata), 

Plagiomnium cuspidatum, Hylocomium splendens, Mnium stellare, Hylocomiadelphus triquetrus, 

Radula complanata, Lewinskya elegans, Cladonia spp., Lobaria pulmonaria, Pleurozium schreberi, 

Dicranum spp., Neckera pennata. ʉʧʠʩʦʢ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʤʭʦʚ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʠʭ 

ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 6.1. 
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ʊʘʙʣʠʮʘ 6.1 ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʤʠʥʘʥʪʥʳʭ ʚʠʜʦʚ ʤʦʭʦʦʙʨʘʟʥʳʭ ʵʧʠʬʠʪʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʥʘ ʩʪʚʦʣʘʭ ʦʩʠʥʳ, ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳ ʤʝʪʦʜʦʤ ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʦʢ (ʧʝʨʚʳʡ ʤʝʪʦʜ).  

 

 

ʊʘʢʩʦʥʳ: 

ʉʨʝʜʥʝʝ ʧʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ, % 

ɼʦʣʷ ʫʯʘʩʪʠʷ ʚ ʦʙʱʝʤ 

ʧʦʢʨʳʪʠʠ, % 

ɺʩʪʨʝʯʘʝʤʦʩʪʴ, % 

ʚʳʩʦʪʘ ʥʘʜ ʟʝʤʣʸʡ, ʤ 

0-0,2 1,3-1,5 0-0,2 1,3-1,5 0-0,2 13-15 

Sanionia uncinata 

(+Brachythecium salebrosum, 

Pylaisia polyantha) 

23,8 7,2 35,6 10,8 67,4 58,0 

Plagiomnium cuspidatum 4,1 0 6,2 0 16,4 0,3 

Hylocomium splendens 7,2 0,1 10,7 0,1 31,3 1,3 

Mnium stellare 3,9 0,1 5,9 0,2 19,5 0,6 

Hylocomiadelphus triquetrus 12,2 0,2 18,3 0,3 35,0 2,4 

Radula complanata 2,4 3,5 3,7 5,2 34,3 36,6 

Lewinskya 

elegans 

0,4 0,7 0,5 1,1 0,9 18,9 

Thuidium 

recognitum 

0,1 0 1,4 0 3,4 0,3 

Pleurozium 

schreberi 

0,5 0,1 0,7 0,1 3,8 1,3 

Neckera pennata 0,1 0,1 0,1 0,1 0,4 0,6 

Dicranum sp. 1 0,2 1,5 0,3 14,6 5,9 

Pseudoamblystegium subtile 1,4 0,1 2,2 0,1 0 0,5 

Fissidens adianthoides 0 0 0 0 0,13 0 

Rhizomnium 

punctatum 

0 0 0 0 0,13 0 

 

ʀʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʝʩʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘʤʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ: ʜʘʚʥʦʩʪʴ ʥʘʨʫʰʝʥʠʷ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʠ ʜʦʣʷ ʫʯʘʩʪʠʷ ʝʣʠ ʚ ʜʨʝʚʦʩʪʦʝ. ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʚʣʷʶʪʩʷ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ, ʥʦ ʩʚʷʟʴ ʠʭ ʥʝ ʣʠʥʝʡʥʘ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʘʚʥʦʩʪʠ ʥʘʨʫʰʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʠ 

ʜʦʣʠ ʝʣʠ ʚ ʜʨʝʚʦʩʪʦʝ, ʥʝʩʦʤʥʝʥʥʦ, ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʳ ʚ ʩʦʦʙʱʝʩʪʚʝ. ɺ ʮʝʣʦʤ 

ʤʘʣʦʥʘʨʫʰʝʥʥʳʡ ʝʣʴʥʠʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʜʦʩʪʘʪʢʦʤ ʩʚʝʪʘ ʠ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ 

(ʄʦʣʯʘʥʦʚ 1961; ʊʘʨʘʩʦʚʘ ʠ ʜʨ., 2012)
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6.1.1. ɺʣʠʷʥʠʝ ʜʘʚʥʦʩʪʠ ʥʘʨʫʰʝʥʠʷ ʣʝʩʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʵʧʠʬʠʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ Populus 

tremula 

 

ʉ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʝʣʴʥʠʢʦʚ ʧʦʩʣʝ ʥʘʨʫʰʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʠ 

ʩʥʠʞʘʝʪʩʷ ʠʥʩʦʣʷʮʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʱʘʜʠ ʵʧʠʬʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʆʪʜʝʣʴʥʳʝ 

ʚʠʜʳ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘʯʠʥʘʶʪ ʟʘʥʠʤʘʪʴ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʠ ʚʳʰʝ ʧʦʜʥʠʤʘʪʴʩʷ ʧʦ 

ʩʪʚʦʣʫ ʜʝʨʝʚʘ. ʋʚʝʣʠʯʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ ʫʤʝʥʴʰʝʥʠʝ ʠʥʩʦʣʷʮʠʠ ʚ ʙʦʨʝʘʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚʘʭ ʥʝ ʥʦʩʠʪ ʩʪʨʦʛʦ ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʨʫʙʝʞʝ 85-100 ʣʝʪ ʩ 

ʤʦʤʝʥʪʘ ʥʘʨʫʰʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚʳʧʘʜʝʥʠʝ ʩʪʘʨʳʭ ʦʩʠʥ ʠ ʚʳʭʦʜ ʝʣʠ ʚ ʧʝʨʚʳʡ ʷʨʫʩ (ʂʨʳʰʝʥʴ, 

2010). ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʣʦʢʘʣʴʥʦʤʫ ʦʩʚʝʪʣʝʥʠʶ ʠ ʠʩʩʫʰʝʥʠʶ ʚʦʟʜʫʭʘ ʚ ʜʘʥʥʦʤ ʧʨʦʤʝʞʫʪʢʝ 

ʚʨʝʤʝʥʠ, ʯʪʦ ʩʠʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʦʢʨʳʪʠʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʵʧʠʬʠʪʦʚ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʪʘʢʩʦʥʦʚ 

ʤʦʭʦʦʙʨʘʟʥʳʭ, ʥʘʤʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʛʨʫʧʧʳ ʚʠʜʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʨʘʟʥʳʤ ʪʠʧʦʤ ʜʠʥʘʤʠʢʠ 

ʠʟʤʝʥʝʥʠʷ ʚʩʪʨʝʯʘʝʤʦʩʪʠ (ʨʠʩ. 6.1). 

 

ʈʠʩʫʥʦʢ 6.1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʠʜʦʚ ʤʦʭʦʦʙʨʘʟʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʚʥʦʩʪʠ 

ʥʘʨʫʰʝʥʠʷ ʣʝʩʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ɸï ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ, ɺ ï ʥʘ ʚʳʩʦʪʝ 1,3 ʤ. ʅʘ ʛʨʘʬʠʢʘʭ 

ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ: Amb_ser ï Amblystegium serpens, BRA_SP ï ɻʨʫʧʧʘ ʩʨʝʜʥʠʭ ʧʦ 

ʨʘʟʤʝʨʫ ʙʦʢʦʧʣʦʜʥʳʭ ʤʭʦʚ , Ra_com ï Radula complanata, Th_rec ï Thuidium recognitum, Or_spe 

ï Lewinskya elegans, Pl_shr ï Pleurozium schreberi, Hy_spl ï Hylocomium splendens, Rh_tri ï 

Hylocomiadelphus triquetrus, Mn_ste ï Mnium stellare, Pl_cus ïPlagiomnium cuspidatum, Ne_pen ï 

Neckera pennata, Di_sp ï Dicranum spp., Rh_ros ï Rhodobryum roseum, Se_sub ï 

Pseudoamblystegium subtile, HEP_SP ʧʝʯʸʥʦʯʥʳʝ ʤʭʠ, Ho_tri ï Homalia trichomanoides, Cl_den ï 

Climacium dendroides, Br_vel ï Brachytheciastrum velutinum, Rhiz_pun ï Rhizomnium punctatum. 

 

ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʚʠʜʳ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʥʘʯʘʣʴʥʳʤ ʵʪʘʧʘʤ ʩʫʢʮʝʩʩʠʠ. ʊʘʢʠʝ 
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ʚʠʜʳ ʠʤʝʶʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʦʢʨʳʪʠʝ ʚ ʤʦʣʦʜʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʠ ʩʦ ʚʨʝʤʝʥʝʤ ʣʠʙʦ ʩʥʠʞʘʶʪ ʩʚʦʸ 

ʧʦʢʨʳʪʠʝ, ʣʠʙʦ ʚʦʚʩʝ ʧʨʦʧʘʜʘʶʪ ʠʟ ʦʧʠʩʘʥʠʡ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʘʢʠʤʠ ʚʠʜʘʤʠ ʷʚʣʷʶʪʩʷ 

Lewinskya elegans, Amblystegium serpens (ʨʠʩ. 6.2.). ʇʦʢʨʳʪʠʝ Lewinskya elegans (ʨʠʩ 6.2 ɸ) 

ʩʥʠʞʘʝʪʩʷ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʙʦʣʴʰʝ 60 ʣʝʪ ʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʦʧʠʩʘʥʠʷʭ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʩ 

ʜʘʚʥʦʩʪʴʶ ʥʘʨʫʰʝʥʠʷ ʙʦʣʝʝ 260 ʣʝʪ. ʆʪʩʫʪʩʪʚʠʝ ʚʠʜʘ ʚ ʦʧʠʩʘʥʠʷʭ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝ ʛʦʚʦʨʠʪ ʦ 

ʝʛʦ ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʚ ʩʦʦʙʱʝʩʪʚʝ. Lewinskya elegans ï ʪʠʧʠʯʥʳʡ ʵʧʠʬʠʪ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʡ ʢ 

ʟʘʩʫʰʣʠʚʳʤ ʠ ʭʦʨʦʰʦ ʦʩʚʝʱʸʥʥʳʤ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ. ɺ ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʭ ʣʝʩʘʭ ʪʘʢʠʝ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʪʦʣʴʢʦ ʚ ʚʝʨʰʠʥʘʭ ʢʨʦʥʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʝʨʝʚʘ. ɺ ʛʨʫʧʧʫ ʩʨʝʜʥʠʭ ʧʦ ʨʘʟʤʝʨʫ ʙʦʢʦʧʣʦʜʥʳʭ ʤʭʦʚ ʚ ʦʩʥʦʚʥʦʤ ʚʭʦʜʷʪ ʚʠʜʳ 

Pylasia polyantha, Brachythecium salebrosum, Sciuro-hypnum spp. ʠ Sanionia uncinata. ʕʪʠ ʚʠʜʳ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ Pylasia polyantha, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʵʚʨʠʪʦʧʳ ʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʦʚ, ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʟʘʥʠʤʘʷ ʥʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʜʘʥʥʳʝ 

ʚʠʜʳ ʧʝʨʚʳʤʠ ʧʦʩʝʣʷʶʪʩʷ ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ ʠ ʟʘʪʝʤ ʚʳʪʝʩʥʷʶʪʩʷ ʙʦʣʝʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʚʠʜʘʤʠ ï ʩʥʠʟʫ ʵʪʦ ʢʨʫʧʥʳʝ ʵʧʠʛʝʡʥʳʝ ʚʠʜʳ, ʩʚʝʨʭʫ ï ʚʠʜʳ, ʙʦʣʝʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʢ ʵʧʠʬʠʪʥʳʤ ʫʩʣʦʚʠʷʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʘʩʪʴ ʚʠʜʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʩʨʝʜʥʠʭ ʧʦ 

ʨʘʟʤʝʨʫ ʙʦʢʦʧʣʦʜʥʳʭ ʤʭʦʚ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʦʙʣʠʛʘʪʥʳʤʠ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʳʤʠ ʵʧʠʬʠʪʘʤʠ, ʚ ʪʦ 

ʞʝ ʚʨʝʤʷ ʚʳʩʪʫʧʘʷ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʧʣʝʨʝʥʪʦʚ ʚ ʧʨʦʨʳʚʘʭ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʯʪʦ ʙʫʜʝʪ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʥʠʞʝ ʧʦ ʪʝʢʩʪʫ. 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ (Plagiomnium 

cuspidatum, Brachythecium salebrosum ʠ ʜʨ.) ï ʵʪʦ ʚʠʜʳ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʤ 

ʩʦʦʙʱʝʩʪʚʘʤ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ 

ʩʫʢʮʝʩʩʠʠ ʚʠʜʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʥʝ ʥʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʩʫʢʮʝʩʩʠʠ ʠ ʠʩʯʝʟʘʶʪ ʠʣʠ 

ʩʠʣʴʥʦ ʩʦʢʨʘʱʘʶʪ ʩʚʦʸ ʦʙʠʣʠʝ (ʧʦʢʨʳʪʠʝ ʠ/ʠʣʠ ʚʩʪʨʝʯʘʝʤʦʩʪʴ) ʚ ʤʘʣʦʥʘʨʫʰʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ. 

ʇʦʜʦʙʥʘʷ ʛʨʘʜʘʮʠʷ, ʨʘʟʫʤʝʝʪʩʷ, ʜʦ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʫʨʦʚʥʷ ʫʩʣʦʚʥʘ. 

ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʚʠʜʦʚ ʧʨʠʫʨʦʯʝʥʘ ʢ ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʤ ʩʦʦʙʱʝʩʪʚʘʤ. ɼʘʥʥʘʷ ʛʨʫʧʧʘ 

ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʜʘʞʝ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʜʘʚʥʦʩʪʴʶ ʥʘʨʫʰʝʥʠʷ, ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʤʘʣʦʥʘʨʫʰʝʥʥʳʭ ʣʝʩʥʳʭ 

ʩʦʦʙʱʝʩʪʚʘʭ, ʧʫʩʪʴ ʜʘʞʝ ʩʥʠʞʘʷ ʩʚʦʸ ʧʦʢʨʳʪʠʝ (ʥʘʧʨʠʤʝʨ, Radula complanata), ʣʠʙʦ, ʢʘʢ ʚ 

ʩʣʫʯʘʝ ʩ Mnium stellare, ʠʤʝʥʥʦ ʚ ʤʘʣʦʥʘʨʫʰʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʜʦʩʪʠʛʘʶʪ ʧʠʢʘ ʧʨʦʝʢʪʠʚʥʦʛʦ 

ʧʦʢʨʳʪʠʷ (ʨʠʩ. 6.3). 



54  

 

 
 

ʈʠʩʫʥʦʢ 6.2. ʀʟʤʝʥʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʤʦʭʦʦʙʨʘʟʥʳʭ ʧʨʠ ʨʘʟʥʦʡ ʜʘʚʥʦʩʪʠ 

ʥʘʨʫʰʝʥʠʷ ʩʦʦʙʱʝʩʪʚʘ. ɸ ï ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ, B ï ʥʘ ʚʳʩʦʪʝ 1,3ʤ. ʅʘ ʛʨʘʬʠʢʝ ʧʨʠʥʷʪʳ 

ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ: Or_spe ï Lewinskya elegans, Amb_serï Amblystegium serpens. 

 

ʈʠʩʫʥʦʢ 6.3. ʀʟʤʝʥʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʤʦʭʦʦʙʨʘʟʥʳʭ ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ ʦʩʠʥʳ 

ʧʨʠ ʨʘʟʥʦʡ ʜʘʚʥʦʩʪʠ ʥʘʨʫʰʝʥʠʷ ʩʦʦʙʱʝʩʪʚʘ. ʅʘ ʛʨʘʬʠʢʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ: 

Ra_com ï Radula complanata, Mn_ste ï Mnium stellare. 
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ʆʙ ʠʟʤʝʥʝʥʠʷʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʵʧʠʬʠʪʥʦʤ ʩʦʦʙʱʝʩʪʚʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʚʥʦʩʪʠ 

ʥʘʨʫʰʝʥʠʷ ʩʦʦʙʱʝʩʪʚʘ, ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʜʠʥʘʤʠʢʝ ʢʨʫʧʥʳʭ ʵʧʠʛʝʡʥʳʭ ʤʭʦʚ Hylocomium 

splendens, Hylocomiadelphus triquetrus (ʨʠʩ. 6.4.ɸ), ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʥʘʠʙʦʣʴʰʝʡ ʚʣʘʛʦʣʶʙʠʚʦʩʪʴʶ ʩʨʝʜʠ ʚʩʝʭ ʚʠʜʦʚ. ʕʪʠ ʚʠʜʳ ʧʦʷʚʣʷʶʪʩʷ ʚ 

ʦʧʠʩʘʥʠʷʭ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʧʦʩʣʝ 150 ʣʝʪ, ʠ ʜʦʩʪʠʛʘʶʪ ʧʠʢʘ ʣʠʰʴ ʚ ʩʦʦʙʱʝʩʪʚʘʭ 

ʩʪʘʨʰʝ 200 ʣʝʪ, ʯʪʦ ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʛʠʧʦʪʝʟʳ, ʚʳʩʢʘʟʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

ʣʠʭʝʥʦʣʦʛʘʤʠ (Szczawinski, 1953), ʫʪʚʝʨʞʜʘʶʱʠʤʠ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʣʝʩʘ (ʠ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ) ʵʧʠʬʠʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʧʦʜʥʠʤʘʶʪʩʷ ʧʦ ʩʪʚʦʣʫ ʚʚʝʨʭ ʠ ʧʣʦʱʘʜʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʜʦʚ ʥʘ ʩʪʚʦʣʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʯʪʦ, 

ʵʪʦ ʧʦʣʦʞʝʥʠʝ ʪʘʢ ʞʝ ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʜʣʷ ʤʭʦʚ. 

ɺʳʜʝʣʷʝʪʩʷ ʝʱʸ ʦʜʥʘ ʛʨʫʧʧʘ ʚʠʜʦʚ ʩ ʧʨʠʤʝʯʘʪʝʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʜʘʚʥʦʩʪʠ ʥʘʨʫʰʝʥʠʷ. ʉʨʝʜʠ ʤʭʦʚ ʵʪʦ ʚʠʜʳ: Dicranum spp. Hylocomium splendens, 

Hylocomiadelphus triquetrus, Pleurozium schreberi, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʧʠʢʦʚ ʧʦʢʨʳʪʠʷ. 

Hylocomium splendens, Hylocomiadelphus triquetrus, ʠ Pleurozium schreberi ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ, ʘ 

Dicranum spp. ʥʘ ʦʙʝʠʭ ʚʳʩʦʪʘʭ. ʉʨʝʜʠ ʣʠʰʘʡʥʠʢʦʚ ï ʵʪʦ Lobaria pulmonaria, ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʨʦʜʘ Cladonia. 

 
 

ʈʠʩʫʥʦʢ 6.4. ʀʟʤʝʥʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ɻ ʧʠʬʠʪʦʚ ʧʨʠ ʨʘʟʥʦʡ ʜʘʚʥʦʩʪʠ ʥʘʨʫʰʝʥʠʷ 

ʩʦʦʙʱʝʩʪʚʘ ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ (ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: Hy_spl ï 

 s

 ʕ
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Hylocomium splendens, Rh_tri ï Hylocomiadelphus triquetrus, Pl_shr ï Pleurozium schreberi, Di_sp ï 

Dicranum spp., CLA_SP ï Cladonia spp., Lo_pul ï Lobaria pulmonaria). 

 

ɼʠʥʘʤʠʢʘ Hylocomium splendens ʠ Hylocomiadelphus triquetrus (ʨʠʩ. 6.4.ɸ) ʩʚʷʟʘʥʘ, ʩʢʦʨʝʝ 

ʚʩʝʛʦ, ʩ ʠʟʤʝʥʝʥʠʝʤ ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʨʝʚʴʝʚ. ɺ ʧʝʨʠʦʜ ʦʢʦʣʦ 85ï100 ʣʝʪ, ʢʦʛʜʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʦʢʨʳʪʠʷ ʦʙʦʠʭ ʚʠʜʦʚ, ʧʨʦʠʩʭʦʜʠʪ ʚʳʧʘʜʝʥʠʝ ʦʩʠʥʳ ʠ ʙʝʨʸʟʳ (ʢʘʢ 

ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ). ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʵʪʠʭ ʚʠʜʦʚ, ʠ ʚ ʵʧʠʬʠʪʥʦʤ ʩʦʦʙʱʝʩʪʚʝ 

ʥʘʯʠʥʘʶʪ ʜʦʤʠʥʠʨʦʚʘʪʴ ʙʦʣʝʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ ʚʠʜʳ: Dicranum spp., Lobaria pulmonaria ʠ 

Cladonia spp. (ʨʠʩ. 6.4.ɺ). 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ ʧʦʚʝʜʝʥʠʝ Pleurozium schreberi (ʨʠʩ. 6.4.ɺ). ʕʪʦʪ ʚʠʜ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ 

ʢʘʞʜʦʤ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʦʤ ʠʟʤʝʥʝʥʠʠ, ʙʫʜʴ ʪʦ ʩʥʠʞʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ 

ʢʨʫʧʥʳʭ ʵʧʠʛʝʡʥʳʭ ʚʠʜʦʚ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʠʭ ʧʦʚʳʰʝʥʠʝ, ʚʩʣʝʜʩʪʚʠʝ ʫʭʦʜʘ ʙʦʣʝʝ ʢʩʝʨʦʬʠʪʥʳʭ 

ʤʭʦʚ ʠ ʣʠʰʘʡʥʠʢʦʚ.  

ʇʨʝʜʧʦʣʦʛʘʝʪʴʩʷ, ʯʪʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʧʨʠ ʧʦʜʦʙʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʧʨʦʠʩʭʦʜʠʪ 

ʯʘʩʪʠʯʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚʩʣʝʜʩʪʚʠʝ ʦʪʤʠʨʘʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʛʨʫʧʧʳ 

ʵʧʠʬʠʪʦʚ. Pleurozium schreberi ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʘʥʪʦʤ ʚ ʥʘʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ 

ʙʦʨʝʘʣʴʥʳʭ ʣʝʩʦʚ, ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʩʦʦʙʱʝʩʪʚʝ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʠʘʩʧʦʨ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʪʦʤʫ, ʯʪʦ ʧʨʠ ʤʘʣʝʡʰʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʝʛʦ ʜʠʘʩʧʦʨʳ ʧʨʦʨʘʩʪʘʶʪ ʚ ʦʩʚʦʙʦʜʠʚʰʝʤʩʷ ʞʠʟʥʝʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʆʩʦʙʦ ʠʥʪʝʨʝʩʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ Hylocomiadelphus triquetrus ʧʦʩʣʝ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚ 

ʩʦʦʙʱʝʩʪʚʘʭ ʩʪʘʨʰʝ 80 ʣʝʪ, ʚʥʦʚʴ ʧʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʩ ʜʘʚʥʦʩʪʴʶ ʥʘʨʫʰʝʥʠʷ 

ʙʦʣʝʝ 150 ʣʝʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ Hylocomium splendens ʧʦʷʚʣʷʝʪʩʷ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʩʪʘʨʰʝ 110 ʣʝʪ. 

ʂʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʩʦʦʙʱʝʩʪʚʘ ʧʦʚʳʰʘʝʪʩʷ ʠ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʠ 

ʧʦʷʚʣʝʥʠʝ Hylocomium splendens ʧʦʩʣʝ ʠʩʯʝʟʥʦʚʝʥʠʷ ʦʙʦʠʭ ʚʠʜʦʚ ʧʝʨʚʳʤ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ 

ʝʛʦ ʙʦʣʴʰʫʶ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Hylocomiadelphus triquetrus. 

6.1.2. ɺʣʠʷʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʨʝʚʘ ʥʘ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

Populus tremula 

ʉʨʝʜʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʨʝʚʘ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: ʚʦʟʨʘʩʪ, ʜʠʘʤʝʪʨ 

ʜʝʨʝʚʘ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ, ʚʳʩʦʪʘ ʜʝʨʝʚʘ ʠ ʨʘʜʠʫʩ ʢʨʦʥʳ. 

ɼʠʘʧʘʟʦʥʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʠʜʦʚ ʵʧʠʬʠʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʘ (ʨʠʩ. 6.5) ʚ 

ʮʝʣʦʤ ʩʦʭʨʘʥʷʶʪ ʪʫ ʞʝ ʪʝʥʜʝʥʮʠʶ, ʯʪʦ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʚʥʦʩʪʠ ʥʘʨʫʰʝʥʠʷ ʠ ʜʦʣʠ ʫʯʘʩʪʠʷ ʝʣʠ 

ʚ ʜʨʝʚʦʩʪʦʝ. ʈʘʟʫʤʝʝʪʩʷ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʚʦʟʨʘʩʪ ʙʦʣʴʰʠʥʩʪʚʘ ʦʩʠʥ, ʧʦʷʚʠʚʰʠʭʩʷ 

ʧʦʩʣʝ ʥʘʨʫʰʝʥʠʷ, ʨʘʚʝʥ ʜʘʚʥʦʩʪʠ ʥʘʨʫʰʝʥʠʷ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʝʣʠ 

ʚ ʜʨʝʚʦʩʪʦʝ. 

ʉ ʠʟʤʝʥʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʘ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʜʘʚʥʦʩʪʴʶ ʥʘʨʫʰʝʥʠʷ ʩʦʦʙʱʝʩʪʚʘ, ʯʠʩʣʦ 

ʚʠʜʦʚ ʤʭʦʚ ʠ ʦʙʱʝʝ ʧʦʢʨʳʪʠʝ ʤʭʦʚ ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ ʠ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ ʩʥʘʯʘʣʘ ʙʳʩʪʨʦ 
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ʥʘʨʘʩʪʘʝʪ, ʘ ʟʘʪʝʤ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʜʣʷ ʯʠʩʣʘ ʚʠʜʦʚ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʜʣʷ ʦʙʱʝʛʦ 

ʧʦʢʨʳʪʠʷ. (ʨʠʩ. 6.6). 

 
 

 

ʈʠʩʫʥʦʢ 6.5. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʠʜʦʚ ʤʦʭʦʦʙʨʘʟʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘ 

ʜʝʨʝʚʘ ʦʩʠʥʳ. ɸï ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ, ɺ ï ʥʘ ʚʳʩʦʪʝ 1,3 ʤ. ʅʘ ʛʨʘʬʠʢʘʭ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ 

ʩʦʢʨʘʱʝʥʠʷ: Amb_ser ï Amblystegium serpens, BRA_SP ï ɻʨʫʧʧʘ ʩʨʝʜʥʠʭ ʧʦ ʨʘʟʤʝʨʫ 

ʙʦʢʦʧʣʦʜʥʳʭ ʤʭʦʚ , Ra_com ï Radula complanata, Th_rec ï Thuidium recognition, Or_spe ï 

Lewinskya elegans, Pl_shr ï Pleurozium schreberi, Hy_spl ï Hylocomium splendens, Rh_tri ï 

Hylocomiadelphus triquetrus, Mn_ste ï Mnium stellare, Pl_cus ï Plagiomnium cuspidatum, Ne_pen ï 

Neckera pennata, Di_sp ï Dicranum spp., Rh_ros ï Rhodobryum roseum, Se_sub ï Pseudoamblystegium 

subtile, HEP_SP ʧʝʯʸʥʦʯʥʳʝ ʤʭʠ, Ho_tri Homalia trichomanoides, Cl_den ï Climacium dendroides, 

Br_vel ï Brachytheciastrum velutinum, Rhiz_pun ï Rhizomnium punctatum. 
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ʈʠʩʫʥʦʢ 6.6. ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ (ɸ) ʠ ʯʠʩʣʦ ʚʠʜʦʚ ʤʦʭʦʦʙʨʘʟʥʳʭ ʚ ʦʧʠʩʘʥʠʠ 

(ɺ) ʧʨʠ ʨʘʟʥʦʤ ʚʦʟʨʘʩʪʝ ʜʝʨʝʚʘ, ʥʘ ʨʠʩʫʥʢʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ 0 ï ʦʧʠʩʘʥʠʷ ʫ 

ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ, 2 ï ʦʧʠʩʘʥʠʷ ʥʘ ʚʳʩʦʪʝ 1,3ʤ. 

 

ɺ ʩʣʫʯʘʝ Plagiomnium cuspidatum ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʦʢʨʳʪʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʚʦʟʨʘʩʪʝ 

ʜʝʨʝʚʘ 80 ʣʝʪ ʠ ʜʘʣʝʝ ʩʥʠʞʘʝʪʩʷ (ʨʠʩ. 6.7). ʇʦʢʨʳʪʠʝ Lewinskya elegans ʥʘ ʚʳʩʦʪʝ 1,3 ʤ 

ʤʘʢʩʠʤʘʣʴʥʦ ʥʘ ʜʝʨʝʚʴʷʭ ʩ ʚʦʟʨʘʩʪʦʤ ʧʨʠʤʝʨʥʦ 50 ʣʝʪ, ʘ ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ ï ʧʨʠʤʝʨʥʦ 110 ʣʝʪ. 

ʕʪʦʪ ʤʦʤʝʥʪ ʦʯʝʥʴ ʧʨʠʤʝʯʘʪʝʣʝʥ, ʪʘʢ ʢʘʢ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʛʨʘʬʠʢʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʧʦ 

ʜʘʚʥʦʩʪʠ ʥʘʨʫʰʝʥʠʷ (ʨʠʩ. 6.7.ɸ), ʛʜʝ ʚʣʘʛʦʣʶʙʠʚʳʝ ʜʦʤʠʥʘʥʪʳ Hylocomium splendens ʠ 

Hylocomiadelphus triquetrus ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʣʝʩʘʭ ʩ ʜʘʚʥʦʩʪʴʶ ʥʘʨʫʰʝʥʠʷ 

ʚ ʨʘʡʦʥʝ 100ï110 ʣʝʪ. ʅʘʣʠʯʠʝ ʛʝʣʠʬʦʠʪʥʦʛʦ ʚʠʜʘ ʚ ʦʧʠʩʘʥʠʷʭ ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ ʚ ʩʭʦʞʝʤ 

ʚʨʝʤʝʥʥʦʤ ʧʨʦʤʝʞʫʪʢʝ ʦʪʣʠʯʥʦ ʣʦʞʠʪʩʷ ʚ ʦʙʱʫʶ ʢʘʨʪʠʥʫ, ʚ ʢʦʪʦʨʦʡ ʦʩʠʥʘ, ʷʚʣʷʶʱʘʷʩʷ ʧʝʨʚʳʤ 

ʧʦʢʦʣʝʥʠʝʤ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʚʳʨʦʩʰʠʭ ʧʦʩʣʝ ʥʘʨʫʰʝʥʠʷ ʥʘ ʤʝʩʪʝ ʥʝʢʦʛʜʘ ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ 

ʣʝʩʘ, ʚ ʚʦʟʨʘʩʪʝ 80ï100 ʣʝʪ ʥʘʯʠʥʘʝʪ ʚʳʧʘʜʘʪʴ ʠ ʟʘʤʝʱʘʪʴʩʷ ʝʣʴʶ. ʇʨʦʮʝʩʩ ʚʳʧʘʜʝʥʠʷ ʦʩʠʥʳ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʩʚʝʱʸʥʥʦʩʪʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʱʝʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʦʢʨʳʪʠʷ ʢʨʫʧʥʳʭ ʚʠʜʦʚ Hylocomium splendens ʠ Hylocomiadelphus 

triquetrus, ʠ ʫʚʝʣʠʯʝʥʠʶ Lewinskya elegans (ʨʠʩ. 6.7) ʚ ʦʧʠʩʘʥʠʷʭ ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ. ɺ ʩʣʫʯʘʝ ʩ 

Hylocomiadelphus triquetrus (ʨʠʩ. 6.7) ʠʟʤʝʥʝʥʠʝ ʦʙʠʣʠʷ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʩ ʠʟʤʝʥʝʥʠʝʤ ʚʦʟʨʘʩʪʘ 

ʜʝʨʝʚʘ. ɹʳʩʪʨʳʡ ʨʦʩʪ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʤʝʨʥʦ ʜʦ 50 ʣʝʪ, ʟʘʪʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʠ ʧʦʩʣʝ 110 

ʣʝʪ ʧʨʦʜʦʣʞʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ. ɺ ʩʣʫʯʘʝ Hylocomium splendens (ʨʠʩ. 6.7) 

ʩʠʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʪʝʤʧʦʚ ʫʚʝʣʠʯʝʥʠʷ ʧʦʢʨʳʪʠʷ, 

ʤʘʢʩʠʤʫʤ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʝʨʝʚʴʷ ʩ ʚʦʟʨʘʩʪʦʤ 150 ʣʝʪ. ʀʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʨʳʪʠʷ Pleurozium schreberi (ʨʠʩ. 6.7), ʢʦʪʦʨʳʡ, ʩʫʜʷ ʧʦ ʝʛʦ ʯʘʩʪʦʡ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ ɻ ʧʠʬʠʪʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʝʣʠ, ̫ ʚʣʷʝʪʩʷ ʙʦʣʝʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʤ/ʛʝʣʠʦʬʠʪʥʳʤ. ʊʘʢ 
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ʞʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʝʢʪʠʚʥʳʭ ʧʦʢʨʳʪʠʡ ʜʚʫʭ ʚʠʜʦʚ ʤʭʦʚ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʜʥʦʤʫ ʩʝʤʝʡʩʪʚʫ Mniaceae, ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʘ, Mnium stellare ʠ 

Plagiomnium cuspidatum (ʨʠʩ. 6.7) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʷʨʢʠʡ ʧʨʠʤʝʨ çʩʪʝʥʦʙʠʦʥʪʘè ʠ 

çʵʚʨʠʙʠʦʥʪʘè, ʨʘʟʫʤʝʝʪʩʷ, ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʤʝʞʜʫ ʩʦʙʦʡ. Plagiomnium cuspidatum 

ʠʤʝʝʪ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʡ ʧʠʢ ʧʦʢʨʳʪʠʷ ʥʘ ʜʝʨʝʚʴʷʭ ʩ ʚʦʟʨʘʩʪʦʤ 60ï80 ʣʝʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ Mnium 

stellare ʜʦʚʦʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʸʥ ʧʦ ʚʩʝʤʫ ʛʨʘʜʠʝʥʪʫ ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʘ. 

 

 

ʈʠʩʫʥʦʢ 6.7. ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʵʧʠʬʠʪʦʚ ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ ʧʨʠ ʨʘʟʥʦʤ ʚʦʟʨʘʩʪʝ 

ʜʝʨʝʚʘ, ʥʘ ʨʠʩʫʥʢʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ: Hy_spl ï Hylocomium splendens, Rh_tri ï 

Hylocomiadelphus triquetrus, Mn_ste ï Mnium stellare, Pl_cus ïPlagiomnium cuspidatum, Or_spe ï 

Lewinskya elegans, Pl_shr ï Pleurozium schreberi. 

 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʪʤʝʯʝʥʦ ʩʦʧʫʪʩʪʚʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʜʨʫʛ 

ʜʨʫʛʫ, ʥʘʠʙʦʣʝʝ ʷʨʢʠʡ ʧʨʠʤʝʨ ʵʪʦ Dicranum spp., Cladonia spp. Lobaria pulmonaria. ɼʠʥʘʤʠʢʘ 

ʵʪʠʭ ʚʠʜʦʚ ʜʦʚʦʣʴʥʦ ʩʭʦʞʘ, ʪʘʢ ʠ Dicranum spp. ʠ Cladonia spp. ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ (ʨʠʩ. 6.8.ɸ) 

ʧʦʷʚʣʷʶʪʩʷ ʚ ʦʧʠʩʘʥʠʷʭ ʥʘ ʜʝʨʝʚʴʷʭ ʩ ʚʦʟʨʘʩʪʦʤ ʧʨʠʤʝʨʥʦ 50 ʣʝʪ, ʜʦʩʪʠʛʘʶʪ ʧʠʢʘ ʥʘ ʜʝʨʝʚʴʷʭ ʚ 
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ʚʦʟʨʘʩʪʝ ʧʨʠʤʝʨʥʦ 90ï100 ʣʝʪ, ʟʘʪʝʤ ʩʥʠʞʘʶʪ ʩʚʦʠ ʧʦʢʘʟʘʪʝʣʠ, ʩʥʦʚʘ ʜʦʩʪʠʛʘʷ ʧʠʢʘ ʚ ʨʘʡʦʥʝ 150 

ʣʝʪ ʠ ʜʘʣʝʝ ʩʥʦʚʘ ʩʥʠʞʘʶʪ ʩʚʦʸ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ. ʉʭʦʞʘʷ ʜʠʥʘʤʠʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫ Lobaria 

pulmonaria ʥʘ ʚʳʩʦʪʝ 1,3 ʤ (ʨʠʩ. 6.8.ɺ) ï ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠ ̫ʚ ʨʘʡʦʥʝ 80 ʣʝʪ, 

ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʦ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ Pleurozium schreberi, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʩʚʝʱʸʥʥʦʩʪʠ ʠ 

ʩʥʠʞʝʥʠʝʤ ʧʦʢʨʳʪʠʷ Hylocomium splendens ʠ Hylocomiadelphus triquetrus. ɺʪʦʨʦʡ ʧʠʢ ʚ ʨʘʡʦʥʝ 

150 ʣʝʪ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʪʝʭ ʞʝ ʧʨʠʯʠʥ, ʘ ʠʤʝʥʥʦ ʚʳʧʘʜʝʥʠʝʤ ʚʪʦʨʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʦʩʠʥ, ʪ.ʝ. ʪʘʢ ʞʝ ʩʚʷʟʘʥ ʩ ʩʫʢʮʝʩʩʠʝʡ ʩʦʦʙʱʝʩʪʚʘ. ɺ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʵʪʦʛʦ ʬʘʢʪʘ 

ʚʳʩʪʫʧʘʝʪ ʫʚʝʣʠʯʝʥʠʝ Hylocomium schreberi ʠ Hylocomiadelphus triquetrus (ʨʠʩ. 6.7) ʚ ʵʪʦʤ ʞʝ 

ʜʠʘʧʘʟʦʥʝ ʜʘʚʥʦʩʪʠ ʥʘʨʫʰʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʜʠʛʨʝʩʩʠʝʡ, ʠ ʠʭ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʦʙʩʫʞʜʘʝʤʳʝ 

ʚʠʜʳ. 

 

 

 

ʈʠʩʫʥʦʢ 6.8. ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʵʧʠʬʠʪʦʚ ʧʨʠ ʨʘʟʥʦʤ ʚʦʟʨʘʩʪʝ ʜʝʨʝʚʘ. ɸ ï ʫ 

ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ, ɺ ï ʥʘ ʚʳʩʦʪʝ 1,3 ʤ, ʥʘ ʨʠʩʫʥʢʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: Ra_com ï 

Radula complanata, Or_spe ï Lewinskya elegans, Di_sp ï Dicranum spp., CLA_SP ï Cladonia spp., 

Lo_pul ï Lobaria pulmonaria. 

 

Radula complanata ʪʘʢ ʞʝ ʠʤʝʝʪ ʩʭʦʞʫʶ ʜʠʥʘʤʠʢʫ (ʨʠʩ. 6.8.ɸ) ï ʧʝʨʚʳʡ ʧʠʢ ʧʨʦʝʢʪʠʚʥʦʛʦ 

ʧʦʢʨʳʪʠʷ ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʚʥʦʩʪʠ 80 ʣʝʪ, ʟʘ ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ ʩʧʘʜ, ʜʦʩʪʠʛʘʷ 

 s
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ʤʠʥʠʤʫʤʘ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʚ ʨʘʡʦʥʝ 120 ʣʝʪ. ɺʪʦʨʦʡ ʧʠʢ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʫ 

ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨʘʡʦʥʝ 170 ʣʝʪ. ʅʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ, ʥʘ ʚʳʩʦʪʝ 1,3 ʤ ʜʠʥʘʤʠʢʘ 

Radula complanata ʦʪʣʠʯʘʝʪʩʷ, ʠ ʠʤʝʝʪ ʦʜʠʥ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʡ ʧʠʢ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʚ 

ʨʘʡʦʥʝ 145 ʣʝʪ (ʨʠʩ. 6.8.ɺ). 

ɼʠʘʤʝʪʨ ʩʪʚʦʣʘ ʜʝʨʝʚʘ ʷʚʣʷʝʪʩʷ ʢʦʩʚʝʥʥʦʡ ʤʝʨʦʡ ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʘ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʪʨʝʥʜ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʯʠʩʣʘ ʚʠʜʦʚ ʚ ʦʧʠʩʘʥʠʠ ʠ ʧʨʦʝʢʪʠʚʥʳʭ ʧʦʢʨʳʪʠʡ ʨʘʟʥʳʭ ʚʠʜʦʚ ʦʪ ʜʠʘʤʝʪʨʘ ʩʭʦʜʝʥ 

ʩ ʪʘʢʦʚʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʘ. 

ʈʘʜʠʫʩ ʢʨʦʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʫʚʣʘʞʥʝʥʠʝ ʩʪʚʦʣʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʫ 

ʦʩʠʥʳ ʩʦʙʠʨʘʶʱʘʷ ʢʨʦʥʘ, ʠ ʦʩʘʜʢʠ, ʟʘʜʝʨʞʘʥʥʳʝ ʢʨʦʥʦʡ, ʩʪʝʢʘʶʪ ʧʦ ʩʪʚʦʣʫ. ʀ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʯʝʤ ʙʦʣʴʰʝ ʨʘʜʠʫʩ ʢʨʦʥʳ, ʪʝʤ ʚʳʰʝ ʚʣʘʞʥʦʩʪʴ ʩʪʚʦʣʘ. ɹʣʘʛʦʜʘʨʷ ɻ ʪʦʤʫ ʦʙʱʝʝ ʧʦʢʨʳʪʠʝ ʠ ʯʠʩʣʦ 

ʚʠʜʦʚ ʤʦʭʦʦʙʨʘʟʥʳʭ ʫʚʝʣʠʯʠʚʘʶʪ ʩʚʦʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʫʚʝʣʠʯʝʥʠʷ ʨʘʜʠʫʩʘ 

ʢʨʦʥʳ. ɺ ʙʦʣʝʝ ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʚʘʝʪʩʷ ʙʦʣʝʝ ʤʦʱʥʳʡ ʤʦʭʦʚʦʡ ʧʦʢʨʦʚ (ʨʠʩ. 6.11. ɸ), 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ (ʨʠʩ. 6.11.ɺ).  

ʈʘʜʠʫʩ ʢʨʦʥʳ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʦʩʚʝʱʸʥʥʦʩʪʠ ʩʪʚʦʣʘ: ʢʨʫʧʥʳʝ ʚʝʪʚʠ ʟʘʪʝʥʷʶʪ 

ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʚʣʘʞʥʦʩʪʠ ʩʫʙʩʪʨʘʪʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʝʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ ʠ ʩʚʝʪʦʣʶʙʠʚʳʝ ʚʠʜʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʫʯʘʩʪʢʘʤ ʩ ʤʝʥʴʰʠʤ 

ʨʘʜʠʫʩʦʤ ʢʨʦʥʳ, ʪʦʛʜʘ ʢʘʢ ʚʣʘʛʦʣʶʙʠʚʳʝ ʚʠʜʳ ʪʷʛʦʪʝʶʪ ʢ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ ʩ ʙʦʣʴʰʠʤ ʨʘʜʠʫʩʦʤ 

ʢʨʦʥʳ (ʨʠʩ. 6.13). 

ʅʘ ʵʪʦʤ ʛʨʘʜʠʝʥʪʝ ʭʦʨʦʰʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧ çʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠè ʩʦʦʙʱʝʩʪʚʘ, 

ʧʦʚʳʰʘʶʱʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʘ. ʊʘʢ, ʚ ʧʨʠʤʝʨʝ ʩ ʜʘʚʥʦʩʪʴʶ ʥʘʨʫʰʝʥʠʷ 

(ʨʠʩ. 6.7) Hylocomiadelphus triquetrus ʧʦʢʘʟʘʣ ʩʝʙʷ ʢʘʢ ʙʦʣʝʝ ʚʣʘʛʦʣʶʙʠʚʳʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

Hylocomium splendens: ʧʦʩʣʝ ʚʳʧʘʜʝʥʠʷ ʩʪʘʨʳʭ ʦʩʠʥ ʠ ʦʩʚʝʪʣʝʥʠʷ ʜʨʝʚʦʩʪʦʷ ʦʥ ʚʥʦʚʴ ʦʪʤʝʯʘʣʩʷ 

ʪʦʣʴʢʦ ʚ ʙʦʣʝʝ ʩʪʘʨʳʭ (ʘ ʟʥʘʯʠʪ, ʙʦʣʝʝ ʚʣʘʞʥʳʭ) ʩʦʦʙʱʝʩʪʚʘʭ, ʪʦʛʜʘ ʢʘʢ Hylocomium splendens 

ʧʦʷʚʣʷʣʩʷ ʨʘʥʴʰʝ. ʇʦʵʪʦʤʫ ʨʘʩʭʦʞʜʝʥʠʝ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʧʪʠʤʫʤʦʚ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʨʘʜʠʫʩʘ 

ʢʨʦʥʳ, ʚʣʠʷʶʱʝʛʦ ʥʘ ʚʣʘʞʥʦʩʪʴ, ʟʘʢʦʥʦʤʝʨʥʦ ʠ ʧʨʠʤʝʯʘʪʝʣʴʥʦ ʪʝʤ, ʯʪʦ ʵʪʘ ʪʝʥʜʝʥʮʠʷ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʨʘʟʜʝʣʸʥʥʳʭ ʜʝʩʷʪʠʣʝʪʠʷʤʠ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʠ ʥʘ 

ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʨʘʟʤʝʨʘʤʠ ʢʨʦʥʳ 

ʂʨʫʧʥʳʝ ʵʧʠʛʝʡʥʳʝ ʚʠʜʳ Hylocomium splendens ʠ Hylocomiadelphus triquetrus ʜʦʧʦʣʥʷʶʪ 

ʜʨʫʛ ʜʨʫʛʘ (ʨʠʩ. 6.12). Hylocomium splendens ʠʤʝʝʪ ʧʠʢ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʧʨʠ ʤʝʥʴʰʝʤ 

ʨʘʜʠʫʩʝ ʢʨʦʥʳ, ʯʪʦ ʛʦʚʦʨʠʪ ʚ ʧʦʣʴʟʫ ʝʛʦ ʙʦʣʴʰʝʡ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʯʪʦ ʪʘʢ ʞʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʛʨʘʬʠʢʦʤ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʥʘ ʚʳʩʦʪʝ 1,3ʤ (ʨʠʩ. 6.12.ɺ), ʘ ʧʦʢʨʳʪʠʝ 

Hylocomiadelphus triquetrus ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ ʩʤʝʱʝʥʦ ʚ ʩʪʦʨʦʥʫ ʙʦʣʴʰʝʛʦ ʨʘʜʠʫʩʘ (ʨʠʩ. 6.12).  
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ʈʠʩʫʥʦʢ 6.11. ʀʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʨʘʜʠʫʩʘ 

ʢʨʦʥʳ (ɸ ï ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʤʭʦʚ, ɺ ï ʯʠʩʣʦ ʚʠʜʦʚ ʤʭʦʚ; ʥʘ ʨʠʩʫʥʢʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ 

ʩʦʢʨʘʱʝʥʠʷ: 0 ï ʦʧʠʩʘʥʠʷ ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ, 2 ï ʦʧʠʩʘʥʠʷ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ ʥʘʜ ʟʝʤʣʸʡ.) 

 
 

ʈʠʩʫʥʦʢ 6.12. ʀʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʧʠʬʠʪʥʦʛʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʨʘʜʠʫʩʘ ʢʨʦʥʳ (ɸ ï ʫ 

ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ, ɺ ï ʥʘ ʚʳʩʦʪʝ 1.3 ʤ, ʥʘ ʨʠʩʫʥʢʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ: Hy_spl ï 

Hylocomium splendens, Rh_tri ï Hylocomiadelphus triquetrus, Pl_cus ïPlagiomnium cuspidatum) 
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ʈʠʩʫʥʦʢ 6.13. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʠʜʦʚ ʤʦʭʦʦʙʨʘʟʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʜʠʫʩʘ 

ʢʨʦʥʳ, ʥʘ ʛʨʘʬʠʢʘʭ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ: Amb_ser ï Amblystegium serpens, BRA_SP 

ï ɻʨʫʧʧʘ ʩʨʝʜʥʠʭ ʧʦ ʨʘʟʤʝʨʫ ʙʦʢʦʧʣʦʜʥʳʭ ʤʭʦʚ, Ra_com ï Radula complanata, Th_rec ï Thuidium 

recognition, Le_eleï Lewinskya elegans, Pl_shr ï Pleurozium schreberi, Hy_spl ï Hylocomium 

splendens, Rh_tri ï Hylocomiadelphus triquetrus, Mn_ste ï Mnium stellare, Pl_cus ï Plagiomnium 

cuspidatum, Ne_pen ï Neckera pennata, Di_sp ï Dicranum spp., Rh_ros ï Rhodobryum roseum, Se_sub 

ï Pseudoamblystegium subtile, HEP_SP ï ʧʝʯʸʥʦʯʥʳʝ ʤʭʠ, Ho_tri ï Homalia trichomanoides, Cl_den 

Climacium dendroides, Br_vel Brachytheciastrum velutinum, Rhiz_pun ï Rhizomnium punctatum. 

 

Cladonia spp. ʠ Dicranum spp., ʚ ʦʯʝʨʝʜʥʦʡ ʨʘʟ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʣʠʟʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ï ʛʨʘʬʠʢʠ ʜʠʥʘʤʠʢʠ ʧʦʢʨʳʪʠʷ ʵʪʠʭ ʚʠʜʦʚ ʩʭʦʞʠ (ʨʠʩ. 6.14.ɸ). ʅʦ ʠʤʝʶʪʩʷ 

ʨʘʟʣʠʯʠʷ ʚ ʤʘʢʩʠʤʫʤʘʭ, ʪʘʢ Dicranum spp. ʠʤʝʝʪ ʧʠʢ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʧʨʠ ʨʘʜʠʫʩʝ ʢʨʦʥʳ 

1 ʤ, ʘ Cladonia spp. ʚ ʨʘʡʦʥʝ 2 ʤ. Lobaria pulmonaria ʪʘʢ ʞʝ ʠʤʝʝʪ ʧʠʢ ʧʦʢʨʳʪʠʷ ʚ ʦʧʠʩʘʥʠʷʭ ʩ 

ʨʘʜʠʫʩʦʤ ʢʨʦʥʳ ʨʘʚʥʦʤʫ ʧʨʠʤʝʨʥʦ 2 ʤ, ʥʦ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ (ʨʠʩ.6.14.ɺ). ʋ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ 

ʜʘʥʥʳʡ ʚʠʜ ʠʤʝʝʪ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʨʳʪʠʷ ʠ ʥʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʢʪʦʨʘ 

(ʨʠʩ. 6.14.ɸ).  

ʋ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ Radula complanata ʠʤʝʝʪ ʤʝʥʴʰʝʝ ʧʦʢʨʳʪʠʝ, ʯʝʤ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ, ʠ ʝʝ 

ʧʦʢʨʳʪʠʷ ʷʚʥʦ ʟʘʚʠʩʠʪ ʦʪ ʧʦʢʨʳʪʠʷ ʜʨʫʛʠʭ ʚʠʜʦʚ. ʉʥʠʞʝʥʠʝ ʚ ʧʨʦʤʝʞʫʪʢʝ ʦʪ 2 ʜʦ 4 ʤ ʨʘʜʠʫʩʘ 

ʢʨʦʥʳ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʧʠʢ ʧʦʢʨʳʪʠʷ ʢʨʫʧʥʳʭ ʚʠʜʦʚ: Hylocomium splendens ʠ Hylocomiadelphus 

triquetrus (ʨʠʩ. 6.12).  
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ʈʠʩʫʥʦʢ 6.14. ʀʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʨʘʜʠʫʩʘ 

ʢʨʦʥʳ (ɸ ï ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ, ɺ ï ʥʘ ʚʳʩʦʪʝ 1,3 ʤ, ʥʘ ʨʠʩʫʥʢʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ: 

Ra_com ï Radula complanata, Di_sp ï Dicranum spp, Lo_pul ï Lobaria pulmonaria, CLA_SP ï 

Cladonia spp.) 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʵʧʠʬʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʤʝʪʦʜʦʤ ʦʧʠʩʘʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʫʯʸʪʥʳʭ ʧʣʦʱʘʜʦʢ 25ʭ25 ʩʤ2 ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ ʠ ʥʘ ʚʳʩʦʪʝ 1.3 ʤ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʦʦʙʱʝʩʪʚʘ ʠ ʦʪʜʝʣʴʥʦʛʦ ʜʝʨʝʚʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʣʘʞʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʠ ʩʫʙʩʪʨʘʪʘ, 

ʚʣʠʷʶʪ ʥʘ ʦʙʠʣʠʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʧʦʢʨʳʪʠʝ ʚʩʝʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʆʩʥʦʚʥʦʡ ʛʠʧʦʪʝʟʦʡ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʵʧʠʬʠʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʩʦʙʨʘʥʳ ʠʟ ʚʠʜʦʚ ʤʦʭʦʦʙʨʘʟʥʳʭ ʠ ʣʠʰʘʡʥʠʢʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʧʪʠʤʫʤʳ 

(ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʫʚʣʘʞʥʝʥʠʷ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʩʪʫʧʥʳʝ 

ʨʝʩʫʨʩʳ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ï ʪ.ʝ. ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʧʠʬʠʪʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʝ ʈ. ʄʘʢ ɸʨʪʫʨʦʤ (1972) ʧʨʘʚʠʣʦ ʧʣʦʪʥʦʡ ʫʧʘʢʦʚʢʠ ʥʠʰ: 

ʚʠʜʳ ʚ ɻ ʢʦʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʝʜʳ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʝʡ ʤʝʞʜʫ ʩʦʙʦʡ ʠ 

ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʧʨʠ ʵʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘʧʦʣʥʷʝʪʩʷ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʣʥʦʪʦʡ. ɺʘʞʥʦ, ʯʪʦ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʧʪʠʤʫʤʳ ʚʠʜʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʨʘʩʩʝʣʝʥʠʝ 

ʵʧʠʬʠʪʦʚ ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ, ʧʦʚʪʦʨʷʶʪʩʷ ʢʘʢ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʘʢ ʠ ʚʦ ʚʨʝʤʝʥʠ. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʚʣʘʞʥʦʩʪʠ ʨʘʙʦʪʘʶʪ ʥʘ ʚʩʝʭ ʤʘʩʰʪʘʙʘʭ ʩʦʦʙʱʝʩʪʚʘ. ɺʠʜʳ, 

ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʙʦʣʝʝ ʟʘʩʫʰʣʠʚʳʭ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ (ʫʨʦʚʝʥʴ ʬʠʪʦʮʝʥʦʟʘ), ʪʘʢ ʞʝ ʙʫʜʫʪ 

 s
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ʯʘʱʝ ʚʩʪʨʝʯʘʪʴʩʷ ʥʘ ʜʝʨʝʚʴʷʭ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʤʝʥʴʰʝʝ ʫʚʣʘʞʥʝʥʠʝ 

(ʫʨʦʚʝʥʴ ʜʝʨʝʚʘ), ʪʘʢ ʠ ʥʘ ʩʪʚʦʣʝ ʦʜʥʦʛʦ ʜʝʨʝʚʘ, ʥʘ ʨʘʟʥʳʭ ʝʛʦ ʫʯʘʩʪʢʘʭ (ʫʨʦʚʝʥʴ 

ʤʠʢʨʦʤʝʩʪʦʦʙʠʪʘʥʠʷ). 

ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʛʣʘʚʳ ʤʳ ʧʨʦʚʝʨʠʤ ʫʢʘʟʘʥʥʫʶ ʛʠʧʦʪʝʟʫ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʜʝʪʘʣʴʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʚʩʝʛʦ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʜʝʨʝʚʘ ʥʘ ʚʳʩʦʪʫ ʜʦ 150 ʩʤ ʧʣʦʱʘʜʢʘʤʠ 10ʭ10 ʩʤ2. 

 

6.2 ʉʪʨʫʢʪʫʨʘ ʠ ʩʪʨʦʝʥʠʝ ɻ ʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ Populus tremula 

6.2.1 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʥʘ ʩʪʚʦʣʝ 

ɿʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʧʦ ʙʦʣʴʰʦʤʫ ʜʝʨʝʚʫ, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʚ ʝʣʴʥʠʢʝ 

ʯʝʨʥʠʯʥʦʤ ʩ ʜʘʚʥʦʩʪʴʶ ʥʘʨʫʰʝʥʠʷ 170 ʣʝʪ ʚ ʟʘʧʦʚʝʜʥʠʢʝ çʂʠʚʘʯè ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 6.2. 

ʊʘʙʣʠʮʘ 6.2. ʇʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʥʘ ʙʦʣʴʰʦʤ ʜʝʨʝʚʝ ʦʩʠʥʳ ʚ ʝʣʴʥʠʢʝ 

ʯʝʨʥʠʯʥʦʤ ʩ 26 ʠʶʥʷ ʧʦ 26 ʠʶʣʷ. 

ʇʦʢʘʟʘʪʝʣʠ 
ʉʝʚʝʨʥʘʷ ʩʪʦʨʦʥʘ ʖʞʥʘʷ ʩʪʦʨʦʥʘ 

ʚʳʩʦʪʘ ʨʝʛʠʩʪʨʘʮʠʠ, ʩʤ 

10 75 150 10 75 150 

 

ɺʣʘʞʥʦʩʪʴ 

ʤʠʥ 34,00 31,85 30,61 23,39 14,51 17,34 

ʤʘʢʩ 100,00 100,00 100,00 100,00 93,63 100,00 

ʩʨʝʜʥʝʝ 74,21 72,96 70,32 72,78 69,49 68,24 

 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʤʠʥ 6,22 6,87 6,10 7,43 6,34 6,45 

ʤʘʢʩ 35,31 36,96 35,24 39,18 42,29 41,90 

ʩʨʝʜʥʝʝ 19,64 19,62 19,85 19,64 20,34 20,45 

 

ɼʠʥʘʤʠʢʘ ʚʣʘʞʥʦʩʪʠ ʥʘ ʩʪʚʦʣʝ ʦʪʜʝʣʴʥʦʛʦ ʜʝʨʝʚʘ ʚ ʧʝʨʠʦʜ ʜʥʷ ʧʦʩʣʝ ʜʦʞʜʷ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩ.6.15.A, ʜʠʥʘʤʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʨʠʩ. 6.15.B. ʅʘ ʜʘʥʥʳʭ ʛʨʘʬʠʢʘʭ ʚʠʜʥʦ, ʯʪʦ ʶʞʥʘʷ 

ʵʢʩʧʦʟʠʮʠʷ ʩʫʰʝ ʠ ʪʝʧʣʝʝ, ʯʝʤ ʩʝʚʝʨʥʘʷ, ʠ ʫʯʘʩʪʢʠ ʩʪʚʦʣʘ ʙʣʠʞʝ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʚʣʘʞʥʝʝ ʠ 

ʭʦʣʦʜʥʝʝ. ʀ ʤʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʩʘʤʳʤ ʚʣʘʞʥʳʤ ʤʝʩʪʦʦʙʠʪʘʥʠʝʤ (ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ 

ʥʘ ʩʝʚʝʨʝ) ʠ ʩʘʤʳʤ ʩʫʭʠʭ (ʥʘ ʚʳʩʦʪʝ 150 ʩʤ ʩ ʶʞʥʦʡ ʩʪʦʨʦʥʳ) ʜʦʩʪʠʛʘʝʪ 65% ʚʣʘʞʥʦʩʪʠ ʠ 

ʪʝʤʧʝʨʘʪʫʨʝ +20 Áʉ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʭʦʞʜʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʧʪʠʤʫʤʦʚ ʚʠʜʦʚ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʬʘʢʪʦʨʦʚ ʥʘʤʠ ʙʳʣ ʧʨʠʤʝʥʸʥ ʤʝʪʦʜ ʦʨʜʠʥʘʮʠʠ (NMDS). ɼʘʥʥʳʝ ʧʦ ʚʩʝʤ ʜʝʨʝʚʴʷʤ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʚ ʜʘʥʥʦʤ ʙʣʦʢʝ (14 ʜʝʨʝʚʴʝʚ, 2400 ʦʧʠʩʘʥʠʡ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 6.16. 

ɼʘʥʥʳʝ ʧʦ ʜʝʨʝʚʴʷʤ, ʥʘ ʢʦʪʦʨʳʭ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʜʘʪʯʠʢʠ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 6.17; 6.18, ʩʪʦʠʪ ʩʨʘʟʫ ʦʪʤʝʪʠʪʴ ʯʪʦ ʥʘ ʨʠʩ. 6.18. ʧʨʝʜʩʪʘʚʣʝʥʦ çʦʙʳʯʥʦʝè 

ʜʝʨʝʚʦ, ʘ ʥʘ ʨʠʩ. 6.16. ɺ. ʩʠʣʴʥʦ ʥʘʢʣʦʥʸʥʥʦʝ. 
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ʈʠʩʫʥʦʢ 6.15. ɼʠʥʘʤʠʢʘ ʚʣʘʞʥʦʩʪʠ (ɸ) ʠ ʪʝʤʧʝʨʘʪʫʨʳ (ɺ) ʥʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ ʧʦʩʣʝ ʜʦʞʜʷ. 
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ʈʠʩʫʥʦʢ. 6.16. ʆʨʜʠʥʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʩʪʨʦʝʥʥʦʝ ʜʣʷ ʚʠʜʦʚ ʵʧʠʬʠʪʦʚ ʥʘ ʩʪʚʦʣʝ 14 ʜʝʨʝʚʴʝʚ. ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ 

ʦʙʦʟʥʘʯʝʥʠʷ: angle ï ʫʛʦʣ ʥʘʢʣʦʥʘ ʜʝʨʝʚʘ ʚ ʦʧʠʩʘʥʠʠ, Crown ï ʨʘʜʠʫʩ ʢʨʦʥʳ ʥʘʜ ʦʧʠʩʘʥʠʝʤ, canopy ï ʩʢʚʦʟʠʩʪʦʩʪʴ. ɹʫʢʚʘʤʠ ʦʪʤʝʯʝʥʳ ʛʨʫʧʧʳ 

ʚʠʜʦʚ. ɸ ï ʵʧʠʛʝʡʥʳʝ ʚʠʜʳ, ʩʣʘʛʘʶʱʠʝ ʩʦʦʙʱʝʩʪʚʘ ʫ ʩʘʤʦʛʦ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ. ɹ ï ʚʠʜʳ ʟʘʥʠʤʘʶʱʝʝ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʩʪʚʦʣʝ, ʠ 

ʚʥʦʩʷʱʠʝ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ. ɺ ï ʚʠʜʳ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʠ/ʠʣʠ ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʚ 

ʧʨʦʨʳʚʘʭ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʉʦʢʨʘʱʝʥʠʷ ʚʠʜʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 6.1 

 ʕ

 x
 s
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ʈʠʩʫʥʦʢ. 6.17. ʆʨʜʠʥʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʩʪʨʦʝʥʥʦʝ ʜʣʷ ʚʠʜʦʚ ʵʧʠʬʠʪʦʚ ʥʘ ʩʪʚʦʣʝ 

ʥʘʢʣʦʥʸʥʥʦʛʦ ʜʝʨʝʚʘ. ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: angle ï ʫʛʦʣ ʥʘʢʣʦʥʘ ʜʝʨʝʚʘ 

ʚ ʦʧʠʩʘʥʠʠ, Crown ï ʨʘʜʠʫʩ ʢʨʦʥʳ ʥʘʜ ʦʧʠʩʘʥʠʝʤ, humid ï ʚʣʘʞʥʦʩʪʴ. ʎʚʝʪʦʤ ʦʪʤʝʯʝʥʳ ʨʘʟʥʳʝ 

ʚʳʩʦʪʳ ʦʧʠʩʘʥʠʷ (1 ï 0-50 ʩʤ, 2 ï 50-100 ʩʤ, 3 ï 100-150 ʩʤ). ʉʦʢʨʘʱʝʥʠʷ ʚʠʜʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʨʠʩ. 6.19. 
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ʈʠʩʫʥʦʢ. 6.18. ʆʨʜʠʥʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʩʪʨʦʝʥʥʦʝ ʜʣʷ ʚʠʜʦʚ ʵʧʠʬʠʪʦʚ ʥʘ ʩʪʚʦʣʝ 

ʜʝʨʝʚʘ ʙʦʣʴʰʦʡ ʦʩʠʥʳ. ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: angle ï ʫʛʦʣ ʥʘʢʣʦʥʘ 

ʜʝʨʝʚʘ ʚ ʦʧʠʩʘʥʠʠ, Crown ï ʨʘʜʠʫʩ ʢʨʦʥʳ ʥʘʜ ʦʧʠʩʘʥʠʝʤ, humid ï ʚʣʘʞʥʦʩʪʴ. ʎʚʝʪʦʤ ʦʪʤʝʯʝʥʳ 

ʨʘʟʥʳʝ ʚʳʩʦʪʳ ʦʧʠʩʘʥʠʷ (1 ï 0-50 ʩʤ, 2 ï 50-100 ʩʤ, 3 ï 100-150 ʩʤ). ʉʦʢʨʘʱʝʥʠʷ ʚʠʜʦʚ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 6.19. 

 

ʀʟ ʜʘʥʥʳʭ ʦʨʜʠʥʘʮʠʠ ʧʦ ʚʩʝʤ ʜʝʨʝʚʴʷʤ (ʨʠʩ.6.16) ʚʠʜʥʦ, ʯʪʦ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʵʧʠʬʪʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 3 ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʝʥʳ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ, 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʫʚʣʘʞʥʝʥʠʷ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʦʨʜʠʥʘʮʠʦʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦʩʪʨʦʝʥʥʳʝ 

ʜʣʷ ʜʝʨʝʚʴʝʚ, ʥʘ ʢʦʪʦʨʳʭ ʬʠʢʩʠʨʦʚʘʣʘʩʴ ʚʣʘʞʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʘ (ʨʠʩ. 6.17; 6.18). ʂʘʞʜʘʷ 

ʛʨʫʧʧʘ ʚʳʪʷʥʫʪʘ ʚʜʦʣʴ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʛʨʘʜʠʝʥʪʘ ʦʩʚʝʱʸʥʥʦʩʪʠ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ (ʥʘ ʨʠʩ. 6.16 

ʧʦʜ ʙʫʢʚʦʡ ɸ), ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʫʧʥʳʤʠ ʵʧʠʛʝʡʥʳʤʠ ʚʠʜʘʤʠ. ʆʩʥʦʚʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ: 

Hylocomium splendens, Hylocomiadelphus triquetrus, Pleurozium schreberi, ʠʟʨʝʜʢʘ ʚ ʭʦʨʦʰʦ 

ʦʩʚʝʱʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ Thuidium sp), ʜʘʥʥʘʷ ʛʨʫʧʧʘ ʧʦʷʚʣʷʝʪʩʷ ʥʘ ʜʝʨʝʚʴʷʭ ʧʦʩʣʝ 
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ʩʦʟʜʘʥʠʷ ʥʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ (ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ) ʫʚʣʘʞʥʝʥʠʷ. ɼʘʥʥʘʷ ʛʨʫʧʧʘ 

ʦʪʤʝʯʘʝʪʩʷ ʚ ʩʫʢʮʝʩʩʠʦʥʦʤ ʨʷʜʫ ʚʦʩʪʘʥʦʚʣʝʥʠʝ ʝʣʴʥʢʠ ʜʚʘʞʜʳ, ʧʝʨʚʳʡ ʨʘʟ ʚ ʤʦʣʦʜʳʭ 

ʩʦʦʙʱʝʩʪʚʘʭ (ʩʧʫʩʪʷ 40-60 ʣʝʪ), ʟʘʪʝʤ ʠʩʯʝʟʘʝʪ ʚ ʪʦʪ ʞʝ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʚʳʧʘʜʘʶʪ ʩʪʘʨʳʝ ʦʩʠʥʳ ʠ 

ʧʦʚʳʰʘʝʪʴʩʷ ʠʥʩʦʣʷʮʠʷ ʚ ʣʝʩʥʦʤ ʩʦʦʙʱʝʩʪʚʝ, ʠ ʚʥʦʚʴ ʧʦʷʚʣʷʝʪʴʩʷ ʚ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʩ 

ʜʘʚʥʦʩʪʴʶ ʥʘʨʫʰʝʥʠʷ ʙʦʣʝʝ 120 ʣʝʪ.  

ɺʪʦʨʘʷ ʛʨʫʧʧʘ, ʧʣʘʛʠʦʤʥʠʝʚʦ-ʩʘʥʠʦʥʠʝʚʘʷ ʛʨʫʧʧʠʨʦʚʢʘ. ʆʩʥʦʚʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ: 

Plagiomnium cuspidatum, Plagiothecium rossicum, Neckera pennata, Homalia trichomanoides, 

Sanionia uncinata, Brachythecium salebrosum, Amblystegium serpens, Pseudoamblystegium subtile, 

Eurhynchiastrum pulchellum, Sciurohypnum starkei, Sciurohypnum oedipodium, Dicranum scoparium, 

Dicranum montanum, Micobilimbia sp, Multiclavula sp, Peltigera sp, Lobaria pulmonaria, Cladonia 

sp., Nephroma sp. (ʥʘ ʨʠʩ. 6.16 ʧʦʜ ʙʫʢʚʦʡ ɹ), ʨʘʩʪʸʪ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ 

ʙʦʣʴʰʠʭ ʜʝʨʝʚʴʷʭ, ʠʣʠ ʫ ʩʘʤʦʡ ʛʨʘʥʠʮʳ ʧʦʯʚʳ ʥʘ ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʷʭ (ʪʘʢ ʢʘʢ ʛʨʫʧʧʘ ʢʨʫʧʥʳʭ 

ʵʧʠʛʝʡʥʳʭ ʚʠʜʦʚ ʢʘʢ ʧʨʘʚʠʣʦ ʦʪʩʫʪʩʪʚʫʝʪ ʥʘ ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʷʭ) ʠ ʚʥʦʩʷʪ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʟʘʥʠʤʘʷ ʧʨʠ ɻ ʪʦʤ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ.  

ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʚʠʜʦʚ ʧʠʣʘʟʠʝʚʦ-ʨʘʜʫʣʦʚʘʷ ʛʨʫʧʧʠʨʦʚʢʘ (ʥʘ ʨʠʩ. 6.16 ɺ) ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʢʦʪʦʨʦʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʪʫʪ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ/ʠʣʠ ʟʘʧʦʣʥʷʶʪ ʩʦʙʦʡ 

ʧʨʦʨʳʚʳ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʇʨʠʩʫʪʩʪʚʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʥʝ ʚʳʟʳʚʘʝʪ 

ʚʦʧʨʦʩʦʚ, Pylasia polyantha, Radula complanata, Sanionia uncinata ʠ ʜʨ. ʪʠʧʠʯʥʳʝ ʫʯʘʩʪʥʠʢʠ 

ʵʧʠʬʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʥʦ ʥʘʣʠʯʠʝ ʪʘʢʦʛʦ ʚʠʜʘ, ʢʘʢ Climacium dendroides ʩʠʣʴʥʦ ʢʦʥʪʨʘʩʪʠʨʫʝʪ 

ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʜʘʥʥʦʡ ʛʨʫʧʧʳ. ʅʦ ʣʠʰʴ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʥʝ ʪʦʣʴʢʦ ʟʘʥʠʤʘʶʪ ʩʘʤʦʝ ʚʝʨʭʥʝʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʩʪʚʦʣʝ, ʥʦ ʝʱʸ ʠ ʚʳʩʪʫʧʘʶʪ ʚ 

ʢʘʯʝʩʪʚʝ çʨʝʧʘʨʘʥʪʦʚè ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ɼʘʥʥʳʡ ʬʘʢʪ ʤʦʞʝʪ ʜʘʪʴ ʦʙʲʷʩʥʝʥʠʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ çʦʩʦʙʳʭ ʚʘʨʠʘʥʪʦʚ ʵʧʠʬʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚè, ʦʧʠʩʘʥʥʳʭ ʚ ʛʣʘʚʝ 7. 
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ʈʠʩʫʥʦʢ 6.19. ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʚʠʜʦʚ ʫʯʘʩʪʥʠʢʦʚ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʩʪʦʦʙʠʪʘʥʠʷ (ɸ ï ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ; B ï ʨʘʜʠʫʩ ʢʨʦʥʳ; ʉ ï ʫʛʦʣ ʥʘʢʣʦʥʘ).  

ʅʘʨʠʩʫʥʢʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ: Vasculars ï ʉʦʩʫʜʠʩʪʳʝ ʨʘʩʪʝʥʠʷ, Nakipn ï 

ʥʘʢʠʧʥʳʝ ʣʠʰʘʡʥʠʢʠ, HepatSP ï ʧʝʯʸʥʦʯʥʠʢʠ ʢʨʦʤʝ Radula complanata ʠ Ptilidium pulcherrimum, 

RhitTriq ï Hylocomiadelphus triquetrus, Rhit_die ï ʤʸʨʪʚʳʡ Hylocomiadelphus triquetrus, HyloSple 

ï Hylocomium splendens, Hylo_die ï ʤʸʨʪʚʳʡ Hylocomium splendens, PlagCusp ï Plagiomnium 

cuspidatum, Plag_die ï ʤʸʨʪʚʳʡ Plagiomnium cuspidatum, Thui_sp ï Thuidium sp., Plagioth ï 

Plagiothecium rossicum, HomaTric ï Homalia trichomanoides, SaniUnci ï Sanionia uncinata, 

Sanion_die ï ʤʸʨʪʚʘʷ Sanionia uncinata, HypnCupr ï Hypnum cupressiforme, BracSale ï 

Brachythecium  salebrosum, Brach_die ï ʤʸʨʪʚʳʡ Brachythecium salebrosum, AmblSerp ï 

Amblystegium serpens, Ambli_die ï ʤʸʨʪʚʳʡ Amblystegium serpens, SeprSubt ï Pseudoamblystegium 

subtile, SeprSubt_die ï ʤʸʨʪʚʳʡ Pseudoamblystegium subtile, EurhPulc ï Eurhynchiastrum 

pulchellum, Eurhyn_die ï ʤʸʨʪʚʳʡ Eurhynchiastrum pulchellum, SciuSP ï Sciurohypnum sp, SciuStar 

ï Sciurohypnum starkei, Sciur_die ï ʤʸʨʪʚʳʡ Sciurohypnum sp, SciuOedi ï Sciurohypnum oedipodium, 

CampSomm Campylium sommerfeltii, RaduComp ï Radula complanata, Radul_die ï ʤʸʨʪʚʘʷ Radula 

complanata, Ptilid Ptilidium pulcherrimum, Ptilid_die ï Ptilidium pulcherrimum, PleuSchr ï 

Pleurozium schreberi, Pleur_die ï ʤʸʨʪʚʳʡ Pleurozium schreberi, PylaPoly ï Pylasia polyantha, 

Pyl_die ï ʤʸʨʪʚʘʷ Pylasia polyantha, RhodRose ï Rhodobryum roseum, rodob_die ï ʤʸʨʪʚʳʡ 

Rhodobryum roseum, Dicr_sp ï Dicranum sp, DicrScop ï Dicranum scoparium, Dicr_scop_die ï 

ʤʸʨʪʚʳʡ Dicranum scoparium, Dicr_mont ï Dicranum montanum, Dicr_poly ï Dicranum polysetum, 

MicobolombiaSP ï Micobilimbia sp, epibriophyt ï ʵʧʠʙʨʠʦʬʠʪʥʳʝ ʣʠʰʘʡʥʠʢʠ ʢʨʦʤʝ Micobilimbia 

sp, Multiclavula ï Multiclavula sp, PeltSP ï Peltigera sp, ClimDend ï Climacium dendroides, LewyEleg 

ï Lewinskya elegans, NyhoObtu ï Nyholmiella obtusifolia, Tetr_peli ï Tetraphis pellucida, lewin_die ï 

ʤʝʨʪʚʘʷ Lewinskya elegans, LeptSatur ï Leptogium saturninum, Loba_pulm ï Lobaria pulmonaria, 

Clad_sp ï Cladonia sp., Vulp_pina ï Vulpicida pinastri, Hypo_phys ï Hypogymnia physodes, 

Calypogeia ï Calypogeia sp, Die_moss ï ʤʸʨʪʚʳʡ ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʭ, Neproma ï Nephroma sp., 

Parmelia ï Parmelia sp., Listovat ï ʣʠʩʪʦʚʘʪʳʝ ʣʠʰʘʡʥʠʢʠ. 

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʪʘʢʠʭ ʢʘʢ ʦʙʱʝʝ 

ʧʦʢʨʳʪʠʝ ʵʧʠʬʠʪʦʚ (ʥʝ ʩʦʩʫʜʠʩʪʳʭ), ʧʦʢʨʳʪʠʝ ʞʠʚʳʭ ʠ ʤʸʨʪʚʳʭ (ʦʪʤʝʨʰʠʭ) ʤʭʦʚ, ʧʦʢʨʳʪʠʝ 

ʣʠʰʘʡʥʠʢʦʚ ʠ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ (ʨʠʩ. 6.20.), ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʡ ʪʘʡʛʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʝʣʠʠ ʵʧʠʬʠʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʫ ʦʩʥʦʚʘʥʠʷ ʜʝʨʝʚʘ ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʭʘʤʠ. ʄʭʠ ʜʦʩʪʠʛʘʶʪ 

ʥʘʠʙʦʣʴʰʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʷʭ ʫʛʣʘ ʥʘʢʣʦʥʘ (ʦʪ 5Á ʜʦ 50Á) (ʨʠʩ. 6.20.ɸ), 

ʨʝʟʫʣʴʪʘʪʳ ʢʨʠʪʝʨʠʷ ʂʨʫʩʢʘʘʣʘ-ʋʦʣʣʠʩʘ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ ʚ ʵʪʦʤ ʙʣʦʢʝ ʨʘʙʦʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 6.3. ʇʨʠʤʝʯʘʪʝʣʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʵʧʠʬʠʪʦʚ 

ʜʦʩʪʠʛʘʝʪ ʤʠʥʠʤʫʤʘ ʧʦʢʨʳʪʠʷ ʧʨʠ ʫʛʣʘʭ ʥʘʢʣʦʥʘ ʨʘʚʥʳʭ ʧʨʠʤʝʨʥʦ 0Á ʠ ʩʠʣʴʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

(ʙʦʣʝʝ 60Á). ɽʩʣʠ, ʩ ʩʠʣʴʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʫʛʣʘʤʠ ʚʩʸ ʦʯʝʚʠʜʥʦ ï ʪʘʢʠʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ 

ʜʦʚʦʣʴʥʦ ʨʝʜʢʠ ʠ ʷʚʣʷʶʪʩʷ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʦʡ ʤʝʞʜʫ ʵʧʠʬʠʪʥʦʡ ʠ ʥʘʧʦʯʚʝʥʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʪʦ ʫʯʘʩʪʢʠ ʢʦʨʳ ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʙʣʠʟʢʠʤ ʢ 0Á ʥʘʠʤʝʥʝʝ ʟʘʩʝʣʝʥʳ ʤʭʘʤʠ ʠ 

ʷʚʣ̫ʁ ʪʩʷ ʟʦʥʘʤʠ, ʛʜʝ ʧʦʢʨʳʪʠʝ ʤʭʦʚ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʧʦʢʨʳʪʠʝʤ ʣʠʰʘʡʥʠʢʦʚ. ɺ ʵʪʦʡ ʞʝ ʦʙʣʘʩʪʠ 

ʥʘʠʙʦʣʴʰʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʤʸʨʪʚʳʭ ʤʭʦʚ. ʉʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ ʩʪʚʦʣ ʜʝʨʝʚʘ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʣʠʷʥʠʷ 
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ʵʪʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʯʝʥʳ ʦʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ: ʤʦʭʦʦʙʨʘʟʥʳʝ, ʢʘʢ ʙʦʣʝʝ ʚʣʘʛʦʣʶʙʠʚʳʝ 

ʦʨʛʘʥʠʟʤʳ, ʫʚʝʣʠʯʠʚʘʶʪ ʩʚʦʸ ʧʦʢʨʳʪʠʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʦʤʢʥʫʪʦʩʪʠ ʢʨʦʥ (ʚ ʙʦʣʝʝ ʟʘʪʝʥʸʥʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ). ʃʠʰʘʡʥʠʢʠ, ʥʘʧʨʦʪʠʚ ʠʤʝʶʪ ʤʘʢʩʠʤʫʤ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʧʨʠ ʥʠʟʢʠʭ 

ʟʥʘʯʝʥʠʷʭ ʩʦʤʢʥʫʪʦʩʪʠ ʢʨʦʥ, ʪ.ʝ. ʚ ʙʦʣʝʝ ʦʩʚʝʱʸʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ. ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 

ʤʸʨʪʚʳʭ ʤʭʦʚ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʠʟʤʝʥʝʥʠʷ ʩʦʤʢʥʫʪʦʩʪʠ ʢʨʦʥ. ʇʦʢʨʳʪʠʝ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ 

ʧʦʚʳʰʘʝʪʩʷ ʚ ʩʣʘʙʦ ʦʩʚʝʱʸʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʧʦ ʫʛʣʫ ʥʘʢʣʦʥʘ. 

ʕʪʦ ʚ ʦʯʝʨʝʜʥʦʡ ʨʘʟ ʜʦʢʘʟʳʚʘʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʦ ʪʦʤ, ʯʪʦ ʚ ʵʧʠʬʠʪʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʚʣʘʞʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʤʦʞʥʦ ʚʳʩʪʨʦʠʪʴ ʚ ʩʣʝʜʫʶʱʠʡ ʨʷʜ ʦʪ ʢʩʝʨʦʬʠʪʦʚ 

ʢ ʤʝʟʦʬʠʪʘʤ: ʣʠʰʘʡʥʠʢʠ> ʤʦʭʦʦʙʨʘʟʥʳʝ> ʩʦʩʫʜʠʩʪʳʝ ʨʘʩʪʝʥʠʷ. ʇʦʜʦʙʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʜʝʨʝʚʘ ʠʣʠ ʫʯʘʩʪʢʘ ʣʝʩʘ, ʥʦ ʠ ʥʘ ʫʨʦʚʥʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʟʦʥ, ʛʜʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʫʜʠʩʪʳʭ ʵʧʠʬʠʪʦʚ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʣʘʞʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʚ 

ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ɽʚʨʘʟʠʠ 7 ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʵʧʠʬʠʪʦʚ, ʘ ʚ ʖʞʥʦʡ ɸʤʝʨʠʢʝ ð ʙʦʣʝʝ 100 

(Zotz, 2016). 

ʊʘʙʣʠʮʘ 6.3. ɿʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʷ ʂʨʫʩʢʘʘʣʘ-ʋʦʣʣʠʩʘ ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʦʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʩʪʦʦʙʠʪʘʥʠʷ. 

 

ʇʦʢʨʳʪʠʝ 
ʫʯʘʩʪʥʠʢʦʚ 
ʵʧʠʬʠʪʥʦʛʦ 
ʩʦʦʙʱʝʩʪʚʘ 

ʋʛʦʣ ʥʘʢʣʦʥʘ ʈʘʜʠʫʩ ʢʨʦʥʳ ʉʢʚʦʟʠʩʪʦʩʪʴ 

df Kruskal 
-Wallis 

chi-squ 

ared 

p-value df Kruskal 
-Wallis 

chi-squ 

ared 

p-value df Kruskal 
-Wallis 

chi-squ 

ared 

p-value 

ʆʙʱʝʝ 
ʧʦʢʨʳʪʠʝ 

14 688.46 2.2e-16 14 139.18 2.2e-16 13 181.86 2.2e-16 

ʇʦʢʨʳʪʠʝ ʤʭʦʚ 14 836.5 2.2e-16 14 119.97 2.2e-16 13 217.01 2.2e-16 

ʇʦʢʨʳʪʠʝ 
ʤʝʨʪʚʳʭ ʤʭʦʚ 

14 33.39 0.00253 14 106.46 2.708e-1 
6 

13 35.501 0.0007 

ʇʦʢʨʳʪʠʝ 
ʣʠʰʘʡʥʠʢʦʚ 

14 351.4 2.2e-16 14 209.42 2.2e-16 13 118.34 2.2e-16 

ʇʦʢʨʳʪʠʝ 
ʩʦʩʫʜʠʩʪʳʭ 

14 592.27 2.2e-16 14 163.45 2.2e-16 13 176.03 2.2e-16 

ʇʦʢʨʳʪʠʝ 
ʥʘʢʠʧʥʳʭ 
ʣʠʰʘʡʥʠʢʦʚ 

14 412.18 2.2e-16 14 152.23 2.2e-16 13 111.05 2.2e-16 

Hylocomiadelph
us triquetrus 

14 910.12 2.2e-16 14 426.92 2.2e-16 13 380.35 2.2e-16 

Hylocomium 
splendens 

14 696.32 2.2e-16 14 86.545 1.698e-1 
2 

13 93.523 2.951e-14 

Plagiomnium 
cuspidatum 

14 251.58 2.2e-16 14 76.94 1.041e-1 
0 

13 64.392 8.499e-09 

Sanionia 
uncinata 

14 114.11 2.2e-16 14 134.15 2.2e-16 13 98.809 2.822e-15 

Pylaisia 
polyantha 

14 202.82 2.2e-16 14 74.633 2.763e-1 
0 

13 105.32 2.2e-16 

Radula 14 111.1 2.2e-16 14 117.26 2.2e-16 13 119.05 2.2e-16 



80 

 

 

complanata 

Serpoleskea 
subtilis 

14 94.235 5.977e-1 
4 

14 70.167 1.8e-09 13 72.275 3.052e-10 

Lobaria 
pulmonaria 

14 64.045 2.264e-0 
8 

14 68.767 3.225e-0 
9 

13 253.28 2.2e-16 

Peltigera sp. 14 142.76 2.2e-16 14 39.123 0.00034 
92 

13 73.447 1.851e-10 

Mycobilimbia 
sp. 

14 76.148 1.457e-1 
0 

14 108.06 2.2e-16 13 210.55 2.2e-16 

Cladonia sp. 14 121.01 2.2e-16 14 190.97 2.2e-16 13 168.67 2.2e-16 

Dicranum 
scoparium 

14 111.74 2.2e-16 14 162.4 2.2e-16 13 243.89 2.2e-16 

Pleurozium 
schrebery 

14 168.33 2.2e-16 14 82.721 8.826e-1 
2 

13 180.04 2.2e-16 
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ʈʠʩʫʥʦʢ 6.20. ʀʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ɸ ï ʫʛʣʘ ʥʘʢʣʦʥʘ, ɺ ï ʨʘʜʠʫʩʘ ʢʨʦʥ,r ʉ, D ï ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ. ʅʘ 

ʨʠʩʫʥʢʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ: cov_all ï ʦʙʱʝʝ ʧʦʢʨʳʪʠʝ ʵʧʠʬʠʪʦʚ, cov_moss_live ï 

ʧʦʢʨʳʪʠʝ ʞʠʚʳʭ ʤʦʭʦʦʙʨʘʟʥʳʭ, cov_moss_die ï ʧʦʢʨʳʪʠʝ ʤʸʨʪʚʳʭ ʤʦʭʦʦʙʨʘʟʥʳʭ, cov_lich ï 

ʧʦʢʨʳʪʠʝ ʣʠʰʘʡʥʠʢʦʚ, Vasculars ï ʧʦʢʨʳʪʠʝ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ.) 

 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʦʚ ʦʪ ʫʩʣʦʚʠʡ ʤʠʢʨʦʤʝʩʪʦʦʙʠʪʘʥʠʡ ʦʥʠ 

(ʚʠʜʳ) ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʟʥʘʯʝʥʠʷʤ ʠʭ ʧʨʦʝʢʪʠʚʥʳʭ ʧʦʢʨʳʪʠʡ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʛʨʘʬʠʢʘʭ. 

ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʨʳʪʠʷ ʠʤʝʶʪ ʢʨʫʧʥʳʝ ʵʧʠʛʝʡʥʳʝ ʚʠʜʳ, ʪʘʢʠʝ ʢʘʢ 

Hylocomiadelphus triquetrus ʠ Hylocomium splendens, ʠ ʥʘʢʠʧʥʳʝ ʣʠʰʘʡʥʠʢʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʜʦʤʠʥʠʨʫʝʪ Phlyctis argena. ʇʦʤʠʤʦ ʥʝʛʦ, ʥʘ ʦʩʠʥʝ ʤʦʛʫʪ ʧʨʦʠʟʨʘʩʪʘʪʴ ʙʦʣʝʝ 100 ʚʠʜʦʚ 

ʥʘʢʠʧʥʳʭ ʣʠʰʘʡʥʠʢʦʚ (Tarasova et al., 2017), ʧʦʵʪʦʤʫ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʚʩʝ ʥʘʢʠʧʥʳʝ ʣʠʰʘʡʥʠʢʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʥʫʪʨʠ ʦʜʥʦʡ ʛʨʫʧʧʳ (ʢʨʦʤʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Mycobilimbia, ʪʘʢ ʢʘʢ ʵʪʦʪ 

ʨʦʜ ʷʚʣʷʝʪʩʷ ʵʧʠʙʨʠʦʬʠʪʦʤ). Hylocomiadelphus triquetrus ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʩʪʝʥʦʙʠʦʥʪʘ, ʠʣʠ, 

 ˿

D 



82 

 

 

ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʙʦʣʝʝ ʩʪʝʥʦʙʠʦʥʪʝʥ ʧʦ ʩʨʘʚʥʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʜʦʤʠʥʘʥʪʥʳʤʠ ʚʠʜʘʤʠ. ʕʪʦʪ ʚʠʜ 

ʧʨʦʠʟʨʘʩʪʘʝʪ ʪʦʣʴʢʦ ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʫʛʣʘ ʥʘʢʣʦʥʘ (ʦʪ 3Á ʜʦ ʧʨʠʤʝʨʥʦ 50Á) (ʨʠʩ. 

6.21.ɸ), ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʤʠʢʨʦʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʩ ʨʘʜʠʫʩʦʤ ʢʨʦʥʳ ʤʝʥʴʰʝ 3 ʤ (ʨʠʩ. 6.21.ɺ) ʠ 

ʩʦʤʢʥʫʪʦʩʪʴʶ ʢʨʦʥ ʤʝʥʴʰʝ 84% (ʨʠʩ. 6.21.C), ʪ.ʝ. ʧʨʝʜʧʦʯʠʪʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʫʚʣʘʞʥʸʥʥʳʝ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʩʠʣʴʥʦ 

ʥʘʢʣʦʥʸʥʥʦʤ ʜʝʨʝʚʝ, ʛʜʝ ʚ ʩʚʷʟʠ ʩ ʬʦʨʤʦʡ ʜʝʨʝʚʘ, ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ ʩʠʣʴʥʦ ʥʠʞʝ, ʵʪʦʪ ʚʠʜ 

ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠ ʩʠʣʴʥʦ ʤʝʥʴʰʝʡ ʩʦʤʢʥʫʪʦʩʪʠ, ʯʝʤ ʚ ʦʙʱʝʡ ʚʳʙʦʨʢʝ, ʥʦ ʧʨʦʠʩʭʦʜʠʪ ʵʪʦ, 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʩʫʜʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʣʦʢʘʣʴʥʦʝ ʟʘʪʝʥʝʥʠʝ. ɼʘʥʥʳʝ ʧʦ ʚʩʝʤ 15 ʜʝʨʝʚʴʷʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʣʴʥʦ 

ʥʘʢʣʦʥʸʥʥʦʤ ʜʝʨʝʚʝ (1 ʜʝʨʝʚʦ), ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 6.21.D (ʨʠʩ. 6.21.D). ʇʨʠ 

ʵʪʦʤ Hylocomiadelphus triquetrus ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʢʫʨʝʥʪʥʦ ʩʠʣʴʥʦʛʦ ʚʠʜʘ, ʚʳʪʝʩʥʷʷ 

ʜʨʫʛʠʝ ʚʠʜʳ ʚ ʟʦʥʝ ʩʚʦʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʪʠʤʫʤʘ. ʅʘʢʠʧʥʳʝ ʣʠʰʘʡʥʠʢʠ ʠ Hylocomium 

splendens, ʥʘʧʨʦʪʠʚ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʵʚʨʠʪʦʧʥʳʤ. ɽʩʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʛʣʘ ʥʘʢʣʦʥʘ ʫ ʜʘʥʥʳʭ 

ʚʠʜʦʚ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʦʧʪʠʤʫʤʳ (ʨʠʩ. 6.21. ɸ), ʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʜʠʫʩʘ ʢʨʦʥʳ (ʨʠʩ. 6.21.ɺ) ʠ 

ʩʦʤʢʥʫʪʦʩʪʠ ʢʨʦʥ (ʨʠʩ. 6.21.ʉ) ʜʘʥʥʳʝ ʚʠʜʳ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʛʨʘʜʠʝʥʪʘ 

ʬʘʢʪʦʨʘ. ɹʦʣʝʝ ʪʦʛʦ, ʠʟʤʝʥʝʥʠʝ ʠʭ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʜʠʫʩʘ ʢʨʦʥʳ ʥʝ ʥʝʩʸʪ 

ʢʘʢʦʛʦ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʪʨʝʥʜʘ, ʘ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʧʦʩʪʦʷʥʥʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʛʨʘʜʠʝʥʪʘ 

ʬʘʢʪʦʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʙʣʶʜʘʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʞʠʟʥʝʥʥʳʭ ʩʪʨʘʪʝʛʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʤʘʢʩʠʤʠʟʘʮʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʦʙʱʝʩʪʚʘ. 
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ʈʠʩʫʥʦʢ 6.21. ʀʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ɸ ï ʫʛʣʘ ʥʘʢʣʦʥʘ, ɺ ï ʨʘʜʠʫʩʘ ʢʨʦʥʘ, ʉ, D ï ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ. ʅʘ 

ʨʠʩʫʥʢʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ: Nakipn ï ʥʘʢʠʧʥʳʝ ʣʠʰʘʡʥʠʢʠ, RhitTriq ï 

Hylocomiadelphus triquetrus, HyloSple ï Hylocomium splendens. *ʇʨʠʤʝʯʘʥʠʝ ʥʘ ʨʠʩʫʥʢʝ ʩ 

ʠʥʜʝʢʩʦʤ D ʜʘʥʥʳʝ ʧʦ ʚʩʝʤ ʜʝʨʝʚʴʷʤ ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʩʠʣʴʥʦ ʥʘʢʣʦʥʸʥʥʳʤ ʜʝʨʝʚʦʤ 
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ɿʥʘʯʝʥʠʝ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʚʣʠʷʥʠʝ ʢʦʪʦʨʳʭ ʠʩʩʣʝʜʫʝʪʩʷ ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ, ʧʦ 

ʩʪʚʦʣʫ ʜʝʨʝʚʘ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʝ ʨʘʚʥʦʤʝʨʥʦ. ʇʨʠʤʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʘ ʥʘ ʜʝʨʝʚʝ 

ʦʩʠʥʳ ʩ ʦʢʨʫʞʥʦʩʪʴʶ ʙʦʣʝʝ 200 ʩʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.6.22. 

 

 

 

ʈʠʩ. 6.22. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ ʥʘ ʩʪʚʦʣʝ ʦʜʥʦʡ ʙʦʣʴʰʦʡ ʦʩʠʥʳ. (ɸï ʫʛʦʣ 

ʥʘʢʣʦʥʘ, ɺ ï ʨʘʜʠʫʩ ʢʨʦʥʳ, ʉ ï ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ) 

 

ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ ʚʠʜʦʚ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ ʭʘʨʘʢʪʝʨʥʳʭ ʩʪʨʫʢʪʫʨ ʠʟ 

ʧʷʪʝʥ ʠ ʧʦʣʦʩ ʵʧʠʬʠʪʦʚ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʧʠʬʠʪʦʚ ʠ ʩʪʨʫʢʪʫʨʘ ʩʦʦʙʱʝʩʪʚʘ ʦʪʨʘʞʘʶʪ ʥʘʣʠʯʠʝ 

ʛʨʘʜʠʝʥʪʘ ʫʩʣʦʚʠʡ ʥʘ ʜʝʨʝʚʝ ʠ ʨʘʟʣʠʯʠʷ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʧʪʠʤʫʤʘʭ ʚʠʜʦʚ. ʂʘʨʪʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʧʠʬʠʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 6.23. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʜʦʚ ʥʘʧʨʷʤʫʶ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ 

ʨʘʟʤʝʱʝʥʠʠ. ɺʝʨʭʥʠʝ ʫʯʘʩʪʢʠ ʩʪʚʦʣʘ ʠ ʶʞʥʘʷ ʵʢʩʧʦʟʠʮʠʷ (ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ) 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʟʘʩʫʰʣʠʚʦʩʪʴʶ. ʇʦʵʪʦʤʫ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ ʥʘʢʠʧʥʳʝ 

ʣʠʰʘʡʥʠʢʠ ʜʦʤʠʥʠʨʫʶʪ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʪʚʦʣʘ (ʨʠʩ. 6.23.ɸ). 

Hylocomiadelphus triquetrus ʟʘʥʠʤʘʝʪ ʥʘʠʙʦʣʝʝ ʚʣʘʞʥʳʝ ʫʩʣʦʚʠʷ ʚ ʢʘʯʝʩʪʚʝ ʜʦʤʠʥʘʥʪʘ 

(ʨʠʩ. 6.23.ɺ). Hylocomium splendens ʥʘʭʦʜʠʪʩʷ ʚ ʩʫʙʜʦʤʠʥʘʥʪʥʦʤ ʧʦʣʦʞʝʥʠʠ: ʥʝʩʤʦʪʨʷ ʥʘ 

ʚʳʩʦʢʦʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʥʝʝ ʨʘʚʥʦʤʝʨʥʦ, ʯʝʤ ʫ H. triquetrus. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʛʨʘʬʠʢʘʤʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʢʪʦʨʦʚ ʤʠʢʨʦʤʝʩʪʦʦʙʠʪʘʥʠʷ (ʨʠʩ. 6.21). 

ɺ ʟʦʥʝ ʦʧʪʠʤʫʤʘ H. triquetrus ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʥʘʢʠʧʥʳʭ ʣʠʰʘʡʥʠʢʦʚ ʠ H. splendens 

ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʨʘʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʢʨʳʪʠʷ ʜʦʤʠʥʘʥʪʘ (ʨʠʩ. 6.21.ɺ, ʉ). ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ 
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ʧʦʢʨʳʪʠʷ H. triquetrus ʵʪʠ ʚʠʜʳ ʩʥʠʞʘʶʪ ʩʚʦʠ ʧʦʢʘʟʘʪʝʣʠ, ʘ ʧʨʠ ʝʛʦ ʩʥʠʞʝʥʠʠ ð ʧʦʚʳʰʘʶʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʙʣʶʜʘʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʚʳʪʝʩʥʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʪʠʤʫʤʘ ʜʦʤʠʥʘʥʪʘ. 

 

 
 

ʈʠʩʫʥʦʢ 6.23. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʚʠʜʦʚ ʥʘ ʩʪʚʦʣʝ ʦʜʥʦʡ ʙʦʣʴʰʦʡ 

ʦʩʠʥʳ. (ɸï ʅʘʢʠʧʥʳʝ ʣʠʰʘʡʥʠʢʠ, ɺ ï Hylocomiadelphus triquetrus, ʉ ï Hylocomium splendens) 

 

ɻʨʫʧʧʘ ʩʨʝʜʥʠʭ ʧʦ ʨʘʟʤʝʨʫ ʤʭʦʚ, Plagiomnium cuspidatum, Sanionia uncinata, Pylaisia 

polyantha, Radula complanata, Pseudoamblystegium subtile ʷʚʣʷʶʪʩʷ ʦʪʣʠʯʥʳʤ ʧʨʠʤʝʨʦʤ 

ʨʘʟʜʝʣʝʥʠʷ ʚʠʜʦʚ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʥʠʰʘʤ. ʅʝ ʷʚʣʷʷʩʴ ʚʠʜʘʤʠ ʩ ʥʘʠʙʦʣʴʰʠʤ ʧʦʢʨʳʪʠʝʤ ʚ 

ʵʧʠʬʠʪʥʦʤ ʩʦʦʙʱʝʩʪʚʝ, ʠ ʟʘʥʠʤʘʷ ʚ ʥʝʢʦʪʦʨʦʤ ʚʠʜʝ ʧʦʜʯʠʥʸʥʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʦʥʠ çʜʝʣʷʪè 

ʩʚʦʙʦʜʥʦʝ ʦʪ ʜʦʤʠʥʘʥʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʊʘʢ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʛʣʘ ʥʘʢʣʦʥʘ ʪʦʣʴʢʦ P. cuspidatum ʠ P. 

subtile ʚʳʙʠʚʘʝʪʩʷ ʠʟ ʦʙʱʝʛʦ ʨʷʜʘ ʠ ʜʦʩʪʠʛʘʶʪ ʤʘʢʩʠʤʫʤʘ ʧʦʢʨʳʪʠʷ ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʫʛʣʘ ʥʘʢʣʦʥʘ 

ʦʪ 17Á ʜʦ 38Á ʜʣʷ P. cuspidatum ʠ ʦʪ 10Á ʜʦ 17Á ʜʣʷ P. subtile. ʆʩʪʘʣʴʥʳʝ ʪʨʠ ʚʠʜʘ ʜʦʩʪʠʛʘʶʪ 

ʤʘʢʩʠʤʫʤʘ ʧʦʢʨʳʪʠʷ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʟʥʘʯʝʥʠʷʭ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 3Á ʜʦ 10Á (ʨʠʩ. 6.24.ɸ). ʕʪʠ ʞʝ 

ʚʠʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʜʠʫʩʘ ʢʨʦʥʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʦʚʝʨʰʝʥʥʦ ʠʥʦʝ ʨʘʟʤʝʱʝʥʠʝ (ʨʠʩ. 6.24.ɺ) S. 

uncinata ʠʤʝʝʪ ʧʠʢ ʧʦʢʨʳʪʠʷ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʨʘʜʠʫʩʘ ʢʨʦʥʳ (ʛʜʝ ʫʩʣʦʚʠʷ ʙʦʣʝʝ 

ʩʚʝʪʣʳʝ ʠ ʩʫʭʠʝ), ʘ P. polyantha, ʥʘʦʙʦʨʦʪ, ʧʨʠ ʙʦʣʴʰʠʭ, ʛʜʝ ʫʩʣʦʚʠʷ ʙʦʣʝʝ ʪʸʤʥʳʝ ʠ ʚʣʘʞʥʳʝ. 

R. complanata ʠ P. subtilis ʠʤʝʝʪ ʜʚʘ ʧʠʢʘ ʧʦʢʨʳʪʠʷ ʙʣʠʟʢʠʭ, ʥʦ ʥʝ ʨʘʚʥʳʭ, ʢ ʧʠʢʘʤ ʧʨʝʜʳʜʫʱʠʭ 

ʚʠʜʦʚ, ʘ P. cuspidatum ʠʤʝʝʪ ʪʨʠ ʧʠʢʘ ʧʦʢʨʳʪʠʷ, ʜʚʘ ʠʟ ʢʦʪʦʨʳʭ ʩʦʚʧʘʜʘʶʪ ʩ ʧʠʢʘʤʠ ʧʨʝʜʳʜʫʱʠʭ 

ʚʠʜʦʚ, ʘ ʪʨʝʪʠʡ ï ʚ ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʛʜʝ ʦʙʩʫʞʜʘʝʤʳʝ ʚʠʜʳ ʥʘʠʤʝʥʝʝ ʨʘʟʚʠʪʳ. 
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ʈʠʩʫʥʦʢ 6.24. ʀʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ɸ ï ʫʛʣʘ ʥʘʢʣʦʥʘ, ɺ ï ʨʘʜʠʫʩʘ ʢʨʦʥʘ, ʉ ï ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ. ʅʘ ʨʠʩʫʥʢʝ 

ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ: PlagCusp ï Plagiomnium cuspidatum, SaniUnci ï Sanionia 
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uncinata, PylaPoly ï Pylaisia polyantha, RaduComp ï Radula complanata, SeprSubt ï 

Pseudoamblystegium subtile. 

 

ɿʘʚʠʩʠʤʦʩʪʠ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʚʠʜʦʚ Plagiomnium cuspidatum, Sanionia uncinata, 

Pylaisia polyantha ʠ Radula complanata ʦʪ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʨʠʤʝʨʝ 

(ʨʠʩ. 6.23), ʥʘʭʦʜʷʪ ʦʪʨʘʞʝʥʠʝ ʚ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʟʤʝʱʝʥʠʠ ʥʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ. 

Plagiomnium cuspidatum, ʠʤʝʶʱʠʡ ʦʧʪʠʤʫʤ ʧʨʠ ʥʘʠʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʫʛʣʘ ʥʘʢʣʦʥʘ 

ʩʪʚʦʣʘ, ʟʘʥʠʤʘʝʪ ʩʘʤʫʶ ʥʠʞʥʶʶ ʯʘʩʪʴ ʩʪʚʦʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʪʨʝʤʷ ʚʠʜʘʤʠ. 

Sanionia uncinata, Pylaisia polyantha ʠ Radula complanata ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʡ 

ʚʳʩʦʪʝ, ʧʦʩʢʦʣʴʢʫ ʫʛʦʣ ʥʘʢʣʦʥʘ ʩʪʚʦʣʘ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʛʨʘʜʠʝʥʪʫ ʩ ʚʳʩʦʪʦʡ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʧʦʯʚʳ (ʨʠʩ. 6.22). 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʨʘʜʠʫʩʘ ʢʨʦʥʳ ʚʠʜʳ, ʟʘʥʠʤʘʶʱʠʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ ʛʨʘʬʠʢʘ 

(ʨʠʩ. 6.28.ɺ), ʪʘʢʞʝ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʩʪʚʦʣʘ. ʇʦʢʨʳʪʠʝ Sanionia uncinata 

ʩʤʝʱʝʥʦ ʚ ʦʙʣʘʩʪʴ ʤʝʥʴʰʝʛʦ ʨʘʜʠʫʩʘ ʢʨʦʥʳ (ʨʠʩ. 6.24.ɺ; 6.25.ɸ, ɺ), ʪʦʛʜʘ ʢʘʢ Pylaisia polyantha 

ʩʠʣʴʥʦ ʩʤʝʱʝʥʘ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ ð ʢ ʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʷʤ ʨʘʜʠʫʩʘ ʢʨʦʥʳ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ Plagiomnium cuspidatum ʠ Radula complanata ʙʦʣʝʝ ʩʠʤʤʝʪʨʠʯʥʦ (ʨʠʩ. 

6.25.ɸ, D). ɿʘʚʠʩʠʤʦʩʪʠ ʠʭ ʧʨʦʝʢʪʠʚʥʳʭ ʧʦʢʨʳʪʠʡ ʦʪ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʝ ʧʨʦʷʚʣʷʶʪ 

ʚʳʨʘʞʝʥʥʦʡ ʘʩʠʤʤʝʪʨʠʠ, ʠ ʵʪʠ ʚʠʜʳ ʥʝ ʠʤʝʶʪ ʯʸʪʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦ ʩʪʦʨʦʥʘʤ ʜʝʨʝʚʘ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ Sanionia uncinata ʠ Pylaisia polyantha (ʨʠʩ. 6.25. B, C). 
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ʈʠʩʫʥʦʢ 6.25. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʚʠʜʦʚ ʥʘ ʩʪʚʦʣʝ ʙʦʣʴʰʦʡ ʦʩʠʥʳ. (ɸ 

ï Plagiomnium cuspidatum, ɺ ï Sanionia uncinata, ʉ ï Pylaisia polyantha, D ï Radula complanata, E 

ï Pseudoamblystegium subtile) 

 

ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʚʠʜʦʚ, ʚʳʜʝʣʝʥʥʘʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʤʝʥʴʰʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ. ɺ ʥʝʸ ʚʭʦʜʷʪ ʤʭʠ (ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Dicranum, Pleurozium 

schreberi) ʠ ʣʠʰʘʡʥʠʢʠ (ʨʦʜʘ Cladonia, Peltigera, Mycobilimbia, ʘ ʪʘʢʞʝ Lobaria pulmonaria). 

ʀʟ-ʟʘ ʤʘʣʦʛʦ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʥʠʟʢʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʵʪʠʭ ʚʠʜʦʚ (ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʜʨʫʛʠʤʠ ʵʧʠʬʠʪʘʤʠ) ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʢʦʚ ʧʨʠʤʝʥʝʥʘ ʙʦʣʝʝ ʢʨʫʧʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ 

ʟʥʘʯʝʥʠʡ: 10 ʚʤʝʩʪʦ 15 ʠʥʪʝʨʚʘʣʦʚ ʜʣʷ ʨʘʜʠʫʩʘ ʢʨʦʥʳ ʠ ʫʛʣʘ ʥʘʢʣʦʥʘ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ 

ʙʦʣʝʝ ʩʛʣʘʞʝʥʥʳʝ ʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʝ ʛʨʘʬʠʢʠ (ʨʠʩ. 6.26). 
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ʈʠʩʫʥʦʢ 6.26. ʀʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ɸ ï ʫʛʣʘ ʥʘʢʣʦʥʘ, ɺ ï ʨʘʜʠʫʩʘ ʢʨʦʥʘ, ʉ ï ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ. ʅʘ ʨʠʩʫʥʢʝ 

ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ: Loba_pulm ï Lobaria pulmonaria, Clad_sp ï Cladonia spp., 

Dicr_mont ï Dicranum montanum, DicrScop ï Dicranum scoparium, Micob ï Mycobilimbia spp. 

 

ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʚʠʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʨʫʛʦʝ ʜʝʨʝʚʦ, ʯʝʤ 
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ʥʘ ʨʠʩ. 6.25. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʟʦʥʘ, ʧʨʠʛʦʜʥʘʷ ʜʣʷ ʚʠʜʦʚ ʵʪʦʡ ʛʨʫʧʧʳ (ʩʚʝʪʣʳʝ ʠ ʫʤʝʨʝʥʥʦ 

ʚʣʘʞʥʳʝ ʫʩʣʦʚʠʷ), ʥʘ ʜʝʨʝʚʝ ʨʠʩ. 6.27 ʬʠʟʠʯʝʩʢʠ ʙʦʣʴʰʝ ʠʟ-ʟʘ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ.  

Lobaria pulmonaria ʠʤʝʝʪ ʫʟʢʠʡ ʠ ʩʧʝʮʠʬʠʯʥʳʡ ʘʨʝʘʣ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʟʥʘʯʝʥʠʷʤʠ 

ʧʨʦʝʢʪʠʚʥʳʭ ʧʦʢʨʳʪʠʡ (ʨʠʩ. 6.26). ʆʧʪʠʤʘʣʴʥʳʝ ʜʣʷ ʵʪʦʛʦ ʚʠʜʘ ʫʩʣʦʚʠʷ, ʪʘʢ ʞʝ ʦʧʪʠʤʘʣʴʥʳ ʜʣʷ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ, ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʥʦ ʩʧʦʩʦʙʥʳʭ ʚʠʜʦʚ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, L. pulmonaria ʩʧʦʩʦʙʥʘ 

ʧʨʦʠʟʨʘʩʪʘʪʴ ʣʠʰʴ ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ð ʥʘ ʜʝʨʝʚʴʷʭ ʩ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʟʦʥʦʡ 

ʩʪʚʦʣʘ, ʛʜʝ ʩʦʟʜʘʶʪʩʷ ʧʦʜʭʦʜʷʱʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʤʠʥʠʤʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʍʦʪʷ Lobaria pulmonaria ʥʝ ʩʘʤʳʡ ʨʝʜʢʠʡ ʚʠʜ ʚ ʂʘʨʝʣʠʠ, ʦʥʘ ʭʦʨʦʰʦ ʠʣʣʶʩʪʨʠʨʫʝʪ 

ʧʨʠʯʠʥʳ ʨʝʜʢʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ. ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ ʫʩʣʦʚʠʡ ð ʩʠʣʴʥʳʡ 

ʥʘʢʣʦʥ ʜʝʨʝʚʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʦʥʘ ʩʪʚʦʣʘ, ʧʨʠʛʦʜʥʘʷ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʩʪʘʥʦʚʠʪʩʷ ʬʠʟʠʯʝʩʢʠ 

ʙʦʣʴʰʝ (ʩʤ. ʨʘʟʜʝʣ 6.4.1). 

Cladonia spp. ʠʤʝʝʪ ʪʘʢʦʡ ʞʝ ʦʧʪʠʤʫʤ ʧʦ ʫʛʣʫ ʥʘʢʣʦʥʘ, ʯʪʦ ʠ L. pulmonaria. ʕʪʦ 

ʦʪʨʘʞʘʝʪʩʷ ʚ ʙʣʠʟʦʩʪʠ ʠʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʘ ʩʪʚʦʣʝ ʠ ʥʘ ʦʜʥʦʡ ʚʳʩʦʪʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʨʝʘʣ L. 

pulmonaria çʦʛʠʙʘʝʪè ʘʨʝʘʣ Cladonia spp., ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʛʨʘʬʠʢʝ (ʨʠʩ. 6.27 B). ʇʠʢ ʧʦʢʨʳʪʠʷ 

Cladonia spp. ʩʦʚʧʘʜʘʝʪ ʩ ʣʦʢʘʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʧʦʢʨʳʪʠʷ L. pulmonaria, ʪʦ ʝʩʪʴ Cladonia spp. 

ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʚʠʜʦʤ ʠ ʚʳʪʝʩʥʷʝʪ L. pulmonaria ʠʟ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ 

ʩʝʙʷ ʫʩʣʦʚʠʡ. 

ʉʣʝʜʫʝʪ ʝʱʸ ʨʘʟ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʨʘʬʠʢʠ ʧʦʢʨʳʪʠʷ ʦʩʥʦʚʘʥʳ ʥʘ 2500 ʦʧʠʩʘʥʠʷʭ ʩ 16 

ʜʝʨʝʚʴʝʚ, ʘ ʢʘʨʪʳ ʘʨʝʘʣʦʚ ʥʘ ʩʪʚʦʣʘʭ ʧʦʩʪʨʦʝʥʳ ʥʘ ʧʨʠʤʝʨʝ ʦʜʥʦʛʦ ʙʦʣʴʰʦʛʦ ʠ ʥʝ ʩʠʣʴʥʦ 

ʥʘʢʣʦʥʝʥʥʦʛʦ ʜʝʨʝʚʘ ʦʩʠʥʳ.  

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʜʨʫʛʠʭ ʛʨʫʧʧ ʚʠʜʦʚ, ʩʦʩʝʜʩʪʚʫʶʱʠʭ ʥʘ ʦʜʥʦʤ ʜʝʨʝʚʝ, ʚʳʷʚʣʷʝʪʩʷ 

ʨʘʩʭʦʞʜʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʧʪʠʤʫʤʦʚ. ʅʘʧʨʠʤʝʨ, ʨʷʜʦʤ ʨʘʩʧʦʣʦʞʝʥʥʳʝ Dicranum scoparium 

(ʨʠʩ. 6.27 D) ʠ Peltigera spp. (ʨʠʩ. 6.27 F) ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʫʛʣʫ ʥʘʢʣʦʥʘ (ʨʠʩ. 6.26 A). D.  scoparium 

ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʧʦʢʨʳʪʠʷ ʧʨʠ ʙʦʣʴʰʠʭ ʫʛʣʘʭ ʥʘʢʣʦʥʘ, ʯʝʤ Peltigera spp. ʀʭ ʦʧʪʠʤʫʤʳ 

ʯʘʩʪʠʯʥʦ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 4Áï18Á ʥʘʢʣʦʥʘ ʩʪʚʦʣʘ. ʇʦʢʨʳʪʠʝ D. scoparium ʤʝʥʷʝʪʩʷ 

ʦʙʨʘʪʥʦ ʧʦʢʨʳʪʠʶ ʢʨʫʧʥʦʛʦ ʣʠʩʪʦʚʘʪʦʛʦ ʣʠʰʘʡʥʠʢʘ Peltigera spp. ʇʨʠ ʩʥʠʞʝʥʠʠ ʧʦʢʨʳʪʠʷ 

Peltigera spp. ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʢʨʳʪʠʝ Pleurozium schreberi, ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʝʜʸʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ D. scoparium. ʆʜʥʘʢʦ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʧʦʢʨʳʪʠʝ D. 

scoparium ʩʥʦʚʘ ʚʦʟʨʘʩʪʘʝʪ. ʕʪʦ ʷʚʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ: ʫʚʝʣʠʯʝʥʠʝʤ 

ʨʝʩʫʨʩʦʚ, ʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʦʙʦʠʭ ʚʠʜʦʚ, ʠʟʤʝʥʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʢʫʨʪʠʥʳ P. schreberi, ʯʪʦ 

ʦʙʣʝʛʯʘʝʪ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʠ ʜʨʫʛʠʤʠ ʧʨʠʯʠʥʘʤʠ. 

ʕʧʠʙʨʠʦʬʠʪʥʳʡ ʣʠʰʘʡʥʠʢ Mycobilimbia spp. ʧʨʠʤʝʯʘʪʝʣʝʥ ʪʝʤ, ʯʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʦʧʠʩʘʥʠʷʭ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʠ ʩʦʤʢʥʫʪʦʩʪʠ ʢʨʦʥ (ʨʠʩ. 6.26 A, C), ʥʦ ʧʨʠ 

ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʷʭ ʨʘʜʠʫʩʘ ʢʨʦʥʳ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʛʦ ʨʦʜʘ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʥʘ ʤʭʘʭ. ʇʦ 

ʤʦʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʦʥ ʧʨʝʜʧʦʯʠʪʘʝʪ ʦʩʣʘʙʣʝʥʥʳʝ ʠ ʫʤʠʨʘʶʱʠʝ ʨʘʩʪʝʥʠʷ, ʦʙʳʯʥʦ 
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ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʛʨʘʥʠʮʘʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʧʪʠʤʫʤʦʚ ʜʨʫʛʠʭ ʚʠʜʦʚ. ʀʤʝʥʥʦ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ 

ʠ ʚʩʪʨʝʯʘʝʪʩʷ Mycobilimbia spp. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʧʨʦʠʟʨʘʩʪʘʶʪ ʨʦʚʥʦ ʚ ʪʦʡ ʟʦʥʝ ʛʨʘʜʠʝʥʪʘ 

ʫʛʣʘ ʥʘʢʣʦʥʘ ʩʪʚʦʣʘ, ʛʜʝ ʥʘʢʠʧʥʳʝ ʣʠʰʘʡʥʠʢʠ ʩʤʝʥʷʶʪʩʷ ʢʨʫʧʥʳʤʠ ʵʧʠʛʝʡʥʳʤʠ ʚʠʜʘʤʠ (ʨʠʩ. 

6.21.ɸ), ʘ ʠʤʝʥʥʦ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 2Á ʜʦ 20Á. 

 

 

 

ʈʠʩʫʥʦʢ 6.27. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʚʠʜʦʚ ʥʘ ʩʪʚʦʣʝ ʙʦʣʴʰʦʡ ʦʩʠʥʳ. (Aï 

Lobaria pulmonaria, B ï Cladonia spp., C ï Pleurozium schreberi, D ï Dicranum scoparium, E ï 

Mycobilimbia spp., F ï Peltigera spp. 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʦʩʠʥʘʭ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ ʧʦʢʘʟʘʣʠ 

ʩʣʝʜʫʶʱʝʝ. ɼʦʤʠʥʠʨʫʶʱʠʝ ʚʠʜʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʩʪʚʦʣʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʘʜʠʝʥʪʦʤ 

ʚʣʘʞʥʦʩʪʠ. ʆʩʪʘʣʴʥʳʝ ʚʠʜʳ ʟʘʥʠʤʘʶʪ ʩʚʦʙʦʜʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʠʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ð ʦʪʥʦʰʝʥʠʷ ʢ ʨʘʟʣʠʯʥʳʤ ʬʘʢʪʦʨʘʤ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʛʠʧʦʪʝʟʫ ʠʟ 

ʨʘʟʜʝʣʘ 6.1. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʦʧʪʠʤʫʤʳ ʚʠʜʦʚ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʦʜʥʦʤʫ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʬʘʢʪʦʨʘʤ. ʕʪʠ 

ʨʘʟʣʠʯʠʷ ʥʘʧʨʷʤʫʶ ʦʪʨʘʞʘʶʪʩʷ ʚ ʨʘʩʩʝʣʝʥʠʠ ʚʠʜʦʚ ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ. ɺ ʠʪʦʛʝ ʬʦʨʤʠʨʫʝʪʩʷ 

ʩʪʨʫʢʪʫʨʘ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʘ ʧʦʣʦʩ ʠ ʧʷʪʝʥ. 

 s B 
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6.3. ʉʪʨʦʝʥʠʝ ɻ ʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʜʝʨʝʚʴʷʭ ʨʘʟʥʦʛʦ ʜʠʘʤʝʪʨʘ. 

 

ɺ ʧʦʜʛʣʘʚʘʭ 6.1ï6.2 ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʨʝʘʢʮʠʷ ʚʠʜʦʚ, ʥʘ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʫʨʦʚʥʝ ʦʜʥʦʛʦ ʜʝʨʝʚʘ. ɺ ʨʘʟʜʝʣʝ 6.3. ʨʘʩʩʤʦʪʨʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʩʪʚʦʣʘʭ ʦʩʠʥʳ ʨʘʟʣʠʯʥʦʛʦ ʜʠʘʤʝʪʨʘ. ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʜʝʨʝʚʴʷ ʙʳʣʠ 

ʨʘʟʙʠʪʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ʧʦ ʟʥʘʯʝʥʠ ʁʜʠʘʤʝʪʨʘ ʥʘ ʚʳʩʦʪʝ 1.3 ʤ: ʜʦ 30 ʩʤ; ʦʪ 31 ʜʦ 60 ʩʤ ʠ ʙʦʣʴʰʝ 

61 ʩʤ. ɻʨʘʬʠʢʠ ʧʦ ʩʪʨʦʝʥʠʶ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʦʩʠʥʳ ʪʘʢ ʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ 

1. 

 

6.3.1. ɼʝʨʝʚʦ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ 

 

ʅʘ ʙʦʣʴʰʠʭ ʜʝʨʝʚʴʷʭ ʦʩʠʥʳ ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʡ ʪʘʡʛʠ ʬʦʨʤʠʨʫʝʪʩʷ ʤʦʱʥʳʡ ʵʧʠʬʠʪʥʳʡ 

ʧʦʢʨʦʚ (ʨʠʩ. 6.29 ʉ), ʩʦʩʪʦʷʱʠʡ ʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʚʠʜʦʚ ʤʭʦʚ ʠ ʣʠʰʘʡʥʠʢʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʚʠʜʦʚ ʠʤʝʶʪ ʯʸʪʢʠʝ ʢʦʥʪʫʨʳ ʨʘʩʩʝʣʝʥʠʷ ʥʘ ʢʦʨʝ. ʊʘʢ, ʧʨʠ ʦʙʱʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʦʤ ʧʦʢʨʳʪʠʝ 

ʚʩʝʭ ʤʭʦʚ ʥʘ ʩʪʚʦʣʝ ʦʜʥʦʛʦ ʙʦʣʴʰʦʛʦ ʜʝʨʝʚʘ, ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ ʠʤʝʶʪ ʭʘʨʘʢʪʝʨʥʳʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʂʨʫʧʥʳʝ ʚʣʘʛʦʣʶʙʠʚʳʝ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʫʯʘʩʪʥʠʢʦʚ ʵʧʠʬʠʪʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ) ʚʠʜʳ Hylocomium splendens ʠ Hylocomiadelphus triquetrus ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʩʘʤʦʤ ʥʠʟʫ 

ʩʪʚʦʣʘ (ʨʠʩ. 6.30 A, B) ʠ ʨʘʟʨʘʩʪʘʶʪʩʷ ʥʘ ʩʪʚʦʣʝ ʥʘ ʚʩʝʡ ʧʦʜʭʦʜʷʱʝʡ ʜʣʷ ʩʝʙʷ ʪʝʨʨʠʪʦʨʠʠ. ʕʪʦ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʢʨʘʶ ʢʫʨʪʠʥ ʜʘʥʥʳʭ ʚʠʜʦʚ ʯʘʩʪʦ ʬʦʨʤʠʨʫʝʪʩʷ ʟʦʥʘ ʩ ʚʳʩʦʢʠʤ 

ʧʨʦʮʝʥʪʦʤ ʤʸʨʪʚʳʭ ʨʘʩʪʝʥʠʡ (ʨʠʩ. 6.30 C, D). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʠʪʘʥʠʷ ʥʘ ʩʪʚʦʣʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 6.29 ɸ, ɺ. ʆʨʜʠʥʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʩʪʨʦʝʥʥʦʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʨʸʭ 

ʙʦʣʴʰʠʭ ʜʝʨʝʚʴʝʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 6.28, ʦʙʱʠʝ ʪʨʝʥʜʳ ʩʦʚʧʘʜʘʶʪ ʩ ʪʘʢʠʤʠ ʞʝ ʧʦ ʚʩʝʤ 

ʜʝʨʝʚʴʷʤ, ʯʸʪʢʦ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʛʨʫʧʧʳ ʚʠʜʦʚ, ʨʘʟʜʝʣʸʥʥʳʝ ʧʦ ʚʳʩʦʪʝ ʦʧʠʩʘʥʠʷ, ʠ ʚʳʪʷʥʫʪʳʝ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦ ʛʨʘʜʠʝʥʪʫ ʚʣʘʞʥʦʩʪʠ. 
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ʈʠʩʫʥʦʢ. 6.28. ʆʨʜʠʥʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʩʪʨʦʝʥʥʦ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʜʝʨʝʚʴʝʚ 

ʦʩʠʥʳ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʨʘ. ʎʚʝʪʦʤ ʦʪʤʝʯʝʥʳ ʥʦʤʝʨʘ ʜʝʨʝʚʴʝʚ. ʌʦʨʤʦʡ ʚʳʩʦʪʘ ʦʧʠʩʘʥʠʷ. ʂʨʫʞʢʠ 

ï ʚʳʩʦʪʘ 0-50 ʩʤ, ʪʨʝʫʛʦʣʴʥʠʢʠ ï 50-100 ʩʤ, ʨʦʤʙʳ ï 100-150 ʩʤ. ʉʦʢʨʘʱʝʥʠʷ ʚʠʜʦʚ ʧʨʠʚʝʜʝʥʳ 

ʥʘ ʨʠʩ. 6.19. 
 

 

 s

Stress 0.113 
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ʈʠʩʫʥʦʢ 6.29. ʈʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ (ɸ), ʨʘʜʠʫʩʘ ʢʨʦʥʳ (B) ʠ ʦʙʱʝʛʦ 

ʧʦʢʨʳʪʠʷ ʤʦʭʦʦʙʨʘʟʥʳʭ (ʉ) ʚ ʦʧʠʩʘʥʠʷʭ ʥʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ. 

 

 ˿

 s

B 
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ʈʠʩʫʥʦʢ 6.30. ʇʦʢʨʳʪʠʝ ʚʠʜʦʚ ʤʭʦʚ ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ (Hylocomium splendens (ɸ ï ʞʠʚʦʡ, 

ʉ ï ʤʸʨʪʚʳʡ) ʠ Hylocomiadelphus triquetrus (ɺ ï ʞʠʚʦʡ, D ï ʤʸʨʪʚʳʡ)) 

 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʚʠʜʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʵʢʦʣʦʛʠʝʡ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʩʝʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ ʥʘ ʚʩʝʭ ʜʝʨʝʚʴʷʭ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, Plagiomnium cuspidatum ʠ 

Pseudoamblystegium subtile ʩʚʝʨʭʫ ʦʧʦʷʩʳʚʘʶʪ ʢʫʨʪʠʥʳ Hylocomiadelphus triquetrus ʠ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ Plagiomnium cuspidatum ʠ Pseudoamblystegium subtile 

ʧʦʢʘʟʘʣʠ ʩʝʙʷ ʙʦʣʝʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʤʠ, ʯʝʤ Hylocomiadelphus (ʨʠʩ.6.19; ʨʠʩ. 6.24). ʆʙʘ ʚʠʜʘ 

ʩʥʠʞʘʶʪ ʩʚʦʸ ʧʦʢʨʳʪʠʝ ʧʨʠ ʫʛʣʝ ʥʘʢʣʦʥʘ ʙʦʣʴʰʝ 38ʦ. 
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ʈʠʩʫʥʦʢ 6.31. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʚʠʜʦʚ ʥʘ ʩʪʚʦʣʝ ʙʦʣʴʰʦʡ ʦʩʠʥʳ. (ɸï 

Plagiomnium cuspidatum, ɺ ï Pseudoamblystegium subtile) 

 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʚʠʜʳ ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ 

ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʡ ʪʘʡʛʠ. ʆʥʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʥʘʠʙʦʣʝʝ ʚʣʘʞʥʦʡ ʟʦʥʝ ʩʪʚʦʣʘ ð ʫ ʝʛʦ ʦʩʥʦʚʘʥʠʷ. 

ɺʳʰʝ ʧʦ ʩʪʚʦʣʫ, ʛʜʝ ʫʩʣʦʚʠʷ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʢʩʝʨʦʬʠʪʥʳʤʠ, ʚʩʪʨʝʯʘʶʪʩʷ ʙʦʣʝʝ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ ʚʠʜʳ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʫʟʢʘʷ ʧʨʦʩʣʦʡʢʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʦʚ Cladonia ʠ 

Dicranum. ʇʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ʵʪʘ ʟʦʥʘ ʤʦʞʝʪ ʨʘʩʰʠʨʷʪʴʩʷ, ʩʦʟʜʘʚʘʷ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ 

ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʢʩʝʨʦʬʠʪʥʳʭ ʚʠʜʦʚ. ʅʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʜʝʨʝʚʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʠʤʝʥʥʦ ʪʘʢʠʝ 

ʫʩʣʦʚʠʷ.  

ʉʭʦʞʝʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʨʦʜʦʚ Lobaria, Cladonia, Dicranum, Peltigera ʠ Nephroma 

ʪʘʢʞʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ. ʕʪʠ ʚʠʜʳ ʨʘʩʪʫʪ ʚ ʦʜʥʦʡ ʟʦʥʝ (ʨʠʩ. 

6.27), ʧʨʠʤʝʨʥʦ ʚ ʦʜʥʦʤ ʤʝʪʨʝ ʥʘʜ ʟʝʤʣʸʡ, ʩ ʭʦʨʦʰʦ ʦʩʚʝʱʘʝʤʦʡ ʩʪʦʨʦʥʳ. ʕʪʘ ʯʘʩʪʴ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʨʘʜʠʫʩʘ ʢʨʦʥʳ ʠ ʚʳʩʦʢʦʡ ʩʢʚʦʟʠʩʪʦʩʪʴʶ.  

ʋ ʢʨʫʧʥʦʛʦ ʜʝʨʝʚʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Dicranum (ʪʨʠ ʚʠʜʘ) ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʩʪʚʦʣʫ, 

ʟʘʥʠʤʘʷ ʦʜʥʫ ʦʙʱʫʶ ʦʙʣʘʩʪʴ (ʨʠʩ. 6.32). ɿʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʘʷ çʪʦʥʢʘʷ ʥʘʩʪʨʦʡʢʘè 

ʩʦʦʙʱʝʩʪʚʘ: ʟʦʥʘ ʨʦʜʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʫʯʘʩʪʢʠ, ʟʘʥʷʪʳʝ ʦʪʜʝʣʴʥʳʤʠ ʚʠʜʘʤʠ ʩ ʨʘʟʥʳʤʠ 

ʜʠʘʧʘʟʦʥʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʘʤʧʣʠʪʫʜ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʛʨʘʬʠʢʘʤʠ ʠʟʤʝʥʝʥʠʷ ʧʦʢʨʳʪʠʷ 

ʚʠʜʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ (ʨʠʩ. 6.33).  

ɼʣʷ Dicranum scoparium, ʟʘʥʠʤʘʶʱʝʛʦ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʢʦʨʳ, ʭʘʨʘʢʪʝʨʝʥ ʰʠʨʦʢʠʡ 

ʜʠʘʧʘʟʦʥ ʫʛʣʦʚ ʥʘʢʣʦʥʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʠʜ ʧʨʦʠʟʨʘʩʪʘʝʪ. ʋ D. montanum ʵʪʦʪ ʜʠʘʧʘʟʦʥ ʤʝʥʴʰʝ, 

ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʤʝʥʴʰʝʡ ʧʣʦʱʘʜʠ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʆʧʪʠʤʫʤʳ ʚʠʜʦʚ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʨʘʟʥʳʝ 

ʟʥʘʯʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ: ʫ D. scoparium ʦʪʤʝʯʝʥʳ ʜʚʘ ʧʠʢʘ (ʨʠʩ. 6.33.ɸ) ð ʧʨʠ 7ï10Á ʠ 18ï22Á; ʫ 

D. montanum ð ʧʨʠ 10ï14Á (ʨʠʩ. 6.33.ɸ); Dicranum polysetum ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʫʛʣʦʤ 

14ï18Á (ʨʠʩ. 6.33.ɸ).  

ʆʪʥʦʩʠʪʝʣʴʥʦ ʨʘʜʠʫʩʘ ʢʨʦʥʳ ʦʧʪʠʤʫʤʳ ʚʠʜʦʚ ʩʦʚʧʘʜʘʶʪ: ʧʠʢ ʧʦʢʨʳʪʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ 3ï3,25 ʤ (ʨʠʩ. 6.33.ɺ). 

B 
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ʈʠʩʫʥʦʢ 6.32. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʚʠʜʦʚ ʥʘ ʩʪʚʦʣʝ ʙʦʣʴʰʦʡ ʦʩʠʥʳ. 

(ɸï Dicranum scoparium, ɺ ï Dicranum montanum, C ï Dicranum polysetum) 

 

 

ʈʠʩʫʥʦʢ 6.33. ʀʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʢʦʥʢʨʝʪʥʦʛʦ ʜʝʨʝʚʘ (ɸ ï ʫʛʣʘ ʥʘʢʣʦʥʘ, ɺ ï ʨʘʜʠʫʩʘ ʢʨʦʥʘ. ʅʘ ʨʠʩʫʥʢʝ 

ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ: Dicr_mont ï Dicranum montanum, DicrScop ï Dicranum 

scoparium, Dicr_poly ï Dicranum polysetum) 

 

ɻʨʫʧʧʫ ʚʠʜʦʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ (ʵʪʠ ʞʝ ʚʠʜʳ 

ʬʦʨʤʠʨʫʶʪ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʢʨʦʥʝ ʫ ʦʩʥʦʚʘʥʠʷ ʚʝʪʚʝʡ ʠ ʩʫʯʢʦʚ), ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʧʦʜʛʨʫʧʧʳ. 

ʇʝʨʚʘʷ ʧʦʜʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʙʦʣʝʝ ʚʣʘʛʦʣʶʙʠʚʳʝ ʚʠʜʳ, ʢʦʪʦʨʳʝ ʨʘʩʪʫʪ ʙʣʠʞʝ ʢ 

 s
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ʦʩʥʦʚʘʥʠʶ ʩʪʚʦʣʘ ʠ ʧʦʯʪʠ ʚʩʝʛʜʘ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʦʧʠʩʘʥʠʷʭ (0ï150 ʩʤ), ʜʘʞʝ ʥʘ ʢʨʫʧʥʳʭ 

ʜʝʨʝʚʴʷʭ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ Pylaisia polyantha, Sanionia uncinata ʠ Radula complanata. 

ɺʪʦʨʘʷ ʧʦʜʛʨʫʧʧʘ ʩʦʩʪʦʠʪ ʠʟ ʙʦʣʝʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʚʠʜʦʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚʳʰʝ. ʆʥʠ 

ʥʝ ʚʩʝʛʜʘ ʦʪʤʝʯʘʶʪʩʷ ʚ ʦʧʠʩʘʥʠʷʭ, ʦʩʦʙʝʥʥʦ ʥʘ ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʷʭ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʳʤ 

ʵʧʠʬʠʪʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʠʣʠ ʚ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʵʪʫ ʛʨʫʧʧʫ ʚʭʦʜʷʪ Lewinskya elegans, 

Nyholmiella obtusifolia, Ptilidium pulcherrimum, ʘ ʪʘʢʞʝ ʙʦʣʴʰʘʷ ʛʨʫʧʧʘ ʣʠʰʘʡʥʠʢʦʚ (ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʳʝ: Phlyctis argena, Hypogymnia physodes, Usnea spp., Bryoria spp., Platismatia glauca ʠ ʜʨ.). 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʧʦ ʩʪʚʦʣʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʥʝʰʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. Sanionia uncinata 

ʟʘʥʠʤʘʝʪ ʤʝʥʴʰʫʶ ʧʣʦʱʘʜʴ ʩʪʚʦʣʘ, ʯʝʤ Pylaisia polyantha, ʠ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ 

ʚ ʙʦʣʝʝ ʥʠʟʢʦʡ ʝʛʦ ʯʘʩʪʠ (ʨʠʩ. 6.34). ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʷʤʠ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʧʠʩʘʥʠʷ (ʨʠʩ. 6.35): S. uncinata ʠʤʝʝʪ ʙʦʣʴʰʝʝ ʧʦʢʨʳʪʠʝ ʧʨʠ ʙʦʣʴʰʠʭ ʫʛʣʘʭ ʥʘʢʣʦʥʘ ʩʪʚʦʣʘ ʠ 

ʨʘʜʠʫʩʝ ʢʨʦʥʳ. 

Radula complanata ʪʘʢʞʝ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ, ʥʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʚʠʜʦʚ ʩʤʝʱʝʥʘ ʚ ʩʪʦʨʦʥʫ. ɺʤʝʩʪʝ ʩ ʦʪʢʣʦʥʝʥʠʷʤʠ ʝʸ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪ çʥʦʨʤʘʣʴʥʦʛʦè ʧʦ ʫʛʣʫ ʥʘʢʣʦʥʘ ʠ ʨʘʜʠʫʩʫ ʢʨʦʥʳ ʵʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ 

ʩʣʘʙʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʠʜʘ. ʇʦ ʫʛʣʫ ʥʘʢʣʦʥʘ ʝʸ ʧʦʢʨʳʪʠʝ ʩʠʣʴʥʦ ʩʤʝʱʝʥʦ ʚʣʝʚʦ, ʘ ʧʦ 

ʨʘʜʠʫʩʫ ʢʨʦʥʳ ʚ ʮʝʥʪʨʝ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʧʠʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʧʨʝʩʩʠʷ. ɸʥʘʣʦʛʠʯʥʦʝ ʧʦʥʠʞʝʥʠʝ 

ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʦʙʲʝʜʠʥʸʥʥʦʤ ʛʨʘʬʠʢʝ ʧʦ ʚʩʝʤ ʜʝʨʝʚʴʷʤ (ʨʠʩ. 6.21), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʘ ʥʝ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ. 

ʈʠʩʫʥʦʢ 6.34. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʚʠʜʦʚ ʥʘ ʩʪʚʦʣʝ ʙʦʣʴʰʦʡ ʦʩʠʥʳ (ɸï 

Sanionia uncinata, ɺ ï Pylaisia polyantha, C ï Radula complanata). 
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ʈʠʩʫʥʦʢ 6.35. ʀʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʦ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ 1 ʜʝʨʝʚʝ. (ɸ ï ʫʛʣʘ ʥʘʢʣʦʥʘ, ɺ ï ʨʘʜʠʫʩʘ ʢʨʦʥʘ. ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʥʷʪʳ 

ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ: SaniUnci ï Sanionia uncinata, PylaPoly ï Pylaisia polyantha, RaduComp ï 

Radula complanata.) 

6.3.2. ɼʝʨʝʚʦ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ. 

 

ʅʘ ʜʝʨʝʚʴʷʭ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʙʦʣʝʝ ʤʦʣʦʜʳʭ, ʯʝʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʚʳʰʝ, ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʪʝ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʳʷʚʣʝʥʳ ʥʘ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʜʝʨʝʚʴʷʭ. 

ʋʛʦʣ ʥʘʢʣʦʥʘ (ʨʠʩ. 6.37.A) ʠ ʨʘʜʠʫʩ ʢʨʦʥʳ (ʨʠʩ. 6.37.B) ʪʘʢ ʞʝ ʩʦʟʜʘʶʪ ʛʨʘʜʠʝʥʪ ʫʩʣʦʚʠʡ, ʚʜʦʣʴ 

ʢʦʪʦʨʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦ ʦʙʱʝʝ ʧʦʢʨʳʪʠʝ ʤʭʦʚ (ʨʠʩ. 6.37.ʉ). 

ʆʨʜʠʥʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʩʪʨʦʝʥʥʦʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʧʦ ʚʩʝʤ ʩʨʝʜʥʠʤ 

ʜʝʨʝʚʴʷʤ ʧʨʝʜʩʪʘʚʣʝʥʥʦ ʥʘ ʨʠʩ. 6.36. 
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ʈʠʩʫʥʦʢ. 6.36. ʆʨʜʠʥʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʩʪʨʦʝʥʥʦ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʨʝʜʥʠʭ 

ʜʝʨʝʚʴʝʚ ʦʩʠʥʳ. ʎʚʝʪʦʤ ʦʪʤʝʯʝʥʳ ʥʦʤʝʨʘ ʜʝʨʝʚʴʝʚ. ʌʦʨʤʦʡ ʚʳʩʦʪʘ ʦʧʠʩʘʥʠʷ. ʂʨʫʛʠ ï ʚʳʩʦʪʘ 0- 

50 ʩʤ, ʪʨʝʫʛʦʣʴʥʠʢʠ ï 50-100 ʩʤ, ʨʦʤʙʳ ï 100-150 ʩʤ. ʈʘʟʣʠʯʥʳʝ ʜʝʨʝʚʴʷ ï ʮʚʝʪʦʤ. ʉʦʢʨʘʱʝʥʠʷ 

ʚʠʜʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 6.19. 

 

  

ʈʠʩʫʥʦʢ 6.37. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʛʣʘ ʥʘʢʣʦʥʘ (A), ʨʘʜʠʫʩʘ ʢʨʦʥʳ (B) ʠ ʦʙʱʝʛʦ ʧʦʢʨʳʪʠʷ ʤʭʦʚ 

(ʉ) ʚ ʦʧʠʩʘʥʠʷʭ ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ. 

 

ʋ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʫʝʪ ʢʨʫʧʥʳʡ ʚʣʘʛʦʣʶʙʠʚʳʡ ʤʦʭ 
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Hylocomiadelphus triquetrus, ʥʦ ʩʦʭʨʘʥʝʥʳ ʦʩʪʘʣʴʥʳʝ ʦʩʥʦʚʥʳʝ ʫʯʘʩʪʥʠʢʠ ʵʧʠʬʠʪʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ (ʨʠʩ. 6.38). Plagiomnium cuspidatum (ʨʠʩ. 6.38.ɸ) ʠ Pseudoamblystegium subtile (ʨʠʩ. 

6.38.ɺ) ʪʘʢ ʞʝ ʨʘʩʪʫʪ ʚʦʢʨʫʛ ʢʫʨʪʠʥʳ ʢʨʫʧʥʦʛʦ ʤʭʘ. 

 

ʈʠʩʫʥʦʢ 6.38. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʚʠʜʦʚ ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ ʩʨʝʜʥʝʛʦ 

ʜʠʘʤʝʪʨʘ (ɸ ï Hylocomium splendens, ɺ ï Plagiomnium cuspidatum, C ï Pseudoamblystegium subtile). 

 

ɻʨʫʧʧʘ ʙʦʣʝʝ ʢʩʝʨʦʬʠʪʥʳʭ ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʜʘʥʥʦʤ ʜʝʨʝʚʝ ʚʠʜʘʤʠ Dicranum 

scoparium (ʨʠʩ. 6.39.ɸ), Cladonia spp. (ʨʠʩ. 6.39.ɺ) ʠ Peltigera spp. (ʨʠʩ. 6.39.ʉ). ʕʪʠ ʚʠʜʳ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ (ʧʨʠʤʝʯʘʥʠʝ, ʥʘ ʛʨʘʬʠʢʝ ʚʠʜʠʤʘʷ ʜʘʣʴʥʦʩʪʴ 

ʦʙʤʘʥʯʠʚʘ ʪ.ʢ. ʜʝʨʝʚʦ ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʦʝ, ʘ ʥʘ ʛʨʘʬʠʢʝ ʨʘʟʚʝʨʪʢʘ, ʚ ʢʘʯʝʩʪʚʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, 

ʛʨʘʬʠʢ ʛʜʝ ʩʝʚʝʨ ʶʛ ʧʦʤʝʥʷʥʳ ʤʝʩʪʘʤʠ (ʨʠʩ. 6.39.D)) 
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ʈʠʩʫʥʦʢ 6.39. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʚʠʜʦʚ ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ ʩʨʝʜʥʝʛʦ 

ʜʠʘʤʝʪʨʘ (ɸ ï Dicranum scoparium, ɺ ï Cladonia spp., C ï Peltigera spp., D ï Dicranum + Peltigera) 

 

ɻʨʫʧʧʘ ʩʨʝʜʥʠʭ ʧʦ ʨʘʟʤʝʨʫ ʚʠʜʦʚ, ʪʷʛʦʪʝʶʱʠʭ ʢ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, 

Radula complanata, Pylaisia polyantha ʠ Sanionia uncinata ʨʘʩʧʦʣʦʞʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʧʦʢʨʳʪʠʝ Radula complanata ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʫʧʦʣʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʠʣʝ 

ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ (ʨʠʩ. 6.40) ʠ ʤʦʞʝʪ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʢʘʟʳʚʘʪʴ ʥʘ ʜʦʤʠʥʠʨʦʚʘʥʠʝ 

(ʩʦʜʦʤʠʥʠʨʦʚʘʥʠʝ) ʚʠʜʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʦʥʝ ʩʪʚʦʣʘ. ɼʘʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʢʦʩʚʝʥʥʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʛʨʘʬʠʢʦʤ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʦʪ ʨʘʜʠʫʩʘ ʢʨʦʥʳ, ʛʜʝ ʧʦʢʨʳʪʠʝ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʝ ʠʤʝʝʪ ʷʚʥʳʭ ʜʝʧʨʝʩʩʠʡ (ʨʠʩ. 6.41 ɺ). 

Sanionia uncinata ʠʤʝʝʪ ʜʦʚʦʣʴʥʦ ʦʙʰʠʨʥʳʡ ʘʨʝʘʣ ʥʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʢʦʪʦʨʦʛʦ ʪʘʢ ʞʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʢʫʧʦʣʦʦʙʨʘʟʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʯʪʦ ʪʘʢ ʞʝ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ 

ʫʩʪʦʡʯʠʚʦʝ ʧʦʣʦʞʝʥʠʝ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ ʵʧʠʬʠʪʥʦʤ ʩʦʦʙʱʝʩʪʚʝ. ɼʘʥʥʳʡ ʚʠʜ ʪʘʢ ʞʝ ʚʩʪʨʝʯʘʝʪʩʷ 

ʥʘ ʚʳʩʦʪʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʤʝʪʨʘ ʠ ʠʤʝʝʪ ʫʞʝ ʥʝ ʩʪʦʣʴ ʚʳʨʘʞʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʢʫʨʪʠʥʳ. ʕʪʦ ʤʦʞʝʪ 

ʷʚʣʷʪʴʩʷ ʩʣʝʜʩʪʚʠʝʤ ʧʨʦʩʪʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʩʤʳʢʘʥʠʷ ʵʧʠʬʠʪʥʦʛʦ ʧʦʢʨʦʚʘ, ʛʜʝ 

ʢʘʞʜʳʡ ʚʠʜ ʧʨʦʠʟʨʘʩʪʘʝʪ ʙʝʟ ʢʦʥʪʘʢʪʘ ʩ ʜʨʫʛʠʤʠ, ʣʠʙʦ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʚʥʫʪʨʝʥʥʝʡ ʜʠʥʘʤʠʢʠ 
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ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʦ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʩʢʘʟʘʥʦ ʚ ʛʣʘʚʝ 7. Pylaisia polyantha ʠʤʝʝʪ ʜʦʚʦʣʴʥʦ 

ʨʘʩʩʝʷʥʳʡ ʧʘʪʪʝʨʥ ʥʘ ʩʪʚʦʣʝ, ʟʘʥʠʤʘʷ ʟʦʥʳ ʩ ʧʨʦʨʳʚʘʤʠ ʵʧʠʬʠʪʥʦʛʦ ʧʦʢʨʦʚʘ. ʊʘʢ ʞʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʛʣʘ ʥʘʢʣʦʥʘ ʥʘ ʛʨʘʬʠʢʝ (ʨʠʩ. 6.40 ɸ.) ʚʠʜʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʚʠʜ ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʨʘʥʠʮʝ ʩʚʦʝʛʦ ʦʧʪʠʤʫʤʘ ʚ ʫʩʣʦʚʠʷʭ ʜʝʨʝʚʘ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ. 

 

ʈʠʩʫʥʦʢ 6.40. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʚʠʜʦʚ ʥʘ ʩʪʚʦʣʝ ʦʩʠʥʳ ʩʨʝʜʥʝʛʦ 

ʜʠʘʤʝʪʨʘ (ɸï Radula complanata, ɺ ï Pylaisia polyantha, C ï Sanionia uncinata). 

 

ʈʠʩʫʥʦʢ 6.41. ʀʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ 

ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ ʦʜʥʦʤ ʜʝʨʝʚʝ. ɸ ï ʫʛʣʘ ʥʘʢʣʦʥʘ, ɺ ï ʨʘʜʠʫʩʘ ʢʨʦʥʘ. ʅʘ ʨʠʩʫʥʢʝ 

ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ: SaniUnci ï Sanionia uncinata, PylaPoly ï Pylaisia polyantha, 

RaduComp ï Radula complanata. 

 

ʋʞʝ ʨʘʥʝʝ ʫʧʦʤʠʥʘʚʰʘʷʩʷ çʪʦʥʢʘʷ ʥʘʩʪʨʦʡʢʘè ʥʘ ʧʨʠʤʝʨʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Dicranum 

ʦʙʥʘʨʫʞʝʥʘ ʠ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʷʭ ʨʦʜʘ Sciurohypnum (ʨʠʩ. 6.42.). ʀʪʦʛʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʜʘ ʥʘ 

ʩʪʚʦʣʝ ʜʝʨʝʚʘ ʧʦʚʪʦʨʷʝʪ ʫʞʝ ʫʧʦʤʠʥʘʶʱʫʶʩʷ ʬʦʨʤʫ ʢʫʧʦʣʘ (ʨʠʩ. 6.42.ɸ.), ʥʦ ʩ ʥʝʙʦʣʴʰʠʤ 

ʧʨʦʨʳʚʦʤ ʚ ʥʠʞʥʝʡ ʣʝʚʦʡ ʯʘʩʪʠ ʛʨʘʬʠʢʘ. ɻʨʘʬʠʢ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʛʣʘ ʥʘʢʣʦʥʘ ʧʦ 

ʚʩʝʤ ʜʝʨʝʚʴʷʤ (ʨʠʩ. 6.43.ɸ.) ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʚʠʜʳ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʛʨʘʜʠʝʥʪʫ 

ʬʘʢʪʦʨʘ, ʬʦʨʤʠʨʫʷ ʧʦʜʦʙʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʏʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʚ ʜʘʥʦʤ 

ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Sciurohypnum ʦʜʥʫ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʞʝ 

ʨʘʜʠʫʩʘ ʢʨʦʥʳ (ʨʠʩ. 6.43.B.) ʪʘʢʦʡ ʢʘʨʪʠʥʳ ʥʝʪ ʠ ʚʠʜʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚʜʦʣʴ 

ʚʩʝʛʦ ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʘ 
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ʈʠʩʫʥʦʢ 6.42. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʨʳʪʠʷ ʨʘʟʥʳʭ ʚʠʜʦʚ (ɸ ï Sciurohypnum starkei, ɺ ï Sciuro- 

hypnum oedipodium, C ï Sciurohypnum sp.) 

 

ʈʠʩ.6.43. ʀʟʤʝʥʝʥʠʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʠʜʦʚ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ 

ʦʜʥʦʤ ʜʝʨʝʚʝ (ɸ ï ʫʛʣʘ ʥʘʢʣʦʥʘ, ɺ ï ʨʘʜʠʫʩʘ ʢʨʦʥʳ. ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ: 

PylaPoly ï Pylaisia polyantha, SciuStar ï Sciurohypnum starkei, SciuSP ï Sciurohypnum sp., SciuOedi 

ï Sciurohypnum oedipodium 
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Sciurohypnum oedipodium ʢʨʫʧʥʝʝ Sciurohypnum starkei ʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʘʩʪʸʪ ʥʠʞʝ ʥʘ 

ʩʪʚʦʣʝ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʚʣʘʛʦʣʶʙʠʚʳʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʜʘʥʥʳʭ ʚʠʜʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʛʣʘ ʥʘʢʣʦʥʘ (ʨʠʩ. 6.44.ɸ). ʇʦʢʨʳʪʠʝ ʚʩʝʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʫʛʣʘ ʥʘʢʣʦʥʘ (ʨʠʩ. 6.44.ɸ), ʪʘʢ ʠ ʨʘʜʠʫʩʘ ʢʨʦʥʳ (ʨʠʩ. 6.44.ɺ) ʚʳʛʣʷʜʠʪ ʙʦʣʝʝ ʚʳʨʘʚʥʝʥʥʳʤ, ʯʝʤ 

ʫ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ, ʯʪʦ ʪʘʢ ʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ 

ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʧʨʠʥʮʠʧʘ çʧʣʦʪʥʦʡ ʫʧʘʢʦʚʢʠè 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʠʰ ʄʘʢ-ɸʨʪʫʨʘ (ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʠʰ): çɺʠʜʳ, ʦʙʲʝʜʠʥʸʥʥʳʝ ʚ 

ʩʦʦʙʱʝʩʪʚʦ (ʵʢʦʩʠʩʪʝʤʫ), ʩʪʨʝʤʷʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʷʝʤʳʝ ʩʨʝʜʦʡ ʠ ʙʠʦʪʠʯʝʩʢʠʤ ʦʢʨʫʞʝʥʠʝʤ, ʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ 

ʢʦʥʢʨʝʪʥʦʤ ʙʠʦʪʦʧʝ.è 

 

ʈʠʩʫʥʦʢ 6.44. ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ (ɸ) ʠ ʨʘʜʠʫʩʘ ʢʨʦʥʳ (ɺ) ʨʘʟʥʳʭ ʚʠʜʦʚ Sciuro- 

hypnum spp. (ʥʘ ʨʠʩʫʥʢʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ: SciuStar ï Sciurohypnum starkei, 

SciuOedi ï Sciurohypnum oedipodium, SciurSPP ï Sciurohypnum starkei + Sciurohypnum 

oedipodium). 

 

ɺ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʟʘʩʫʰʣʠʚʦʩʪʠ ʫʩʣʦʚʠʡ ʥʘ ʜʘʥʥʦʤ ʩʪʚʦʣʝ, ʚʳʩʪʫʧʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ 

ʛʨʘʥʠʮʘʭ ʦʧʠʩʘʥʠʷ ʥʘ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʪʘʢʠʝ ʚʠʜʳ ʢʘʢ Lewinskya 

elegans ʠ Leptogium sp. (ʨʠʩ.6.45.). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʥʘ ʩʪʚʦʣʝ ʩʣʫʞʠʪ ʦʯʝʨʝʜʥʳʤ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʯʝʪʢʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʚʠʜʦʚ ʢ ʛʨʘʜʠʝʥʪʫ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ 

ʩʪʚʦʣʝ. 

ʈʠʩʫʥʦʢ 6.45. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʨʳʪʠʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʥʘ ʜʝʨʝʚʝ: A ï Lewinskya elegans, B 
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ï Leptogium sp.). 

6.3.3. ɼʝʨʝʚʦ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ 

 

ɼʝʨʝʚʴ ̫ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ ʙʳʣʠ ʦʧʠʩʘʥ rʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʜʝʨʝʚʥʠ ʇʘʜʦʟʝʨʦ ʚ ʦʩʠʥʠʢʝ 

ʚʦʟʨʘʩʪʦʤ 35 ʣʝʪ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʤ ʥʘ ʤʝʩʪʝ ʨʫʙʢʠ. ʆʨʜʠʥʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʩʪʨʦʝʥʥʦʝ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʧʦ ʚʩʝʤ ʜʝʨʝʚʴʷʤ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.6.46. 

 

ʈʠʩʫʥʦʢ. 6.46. ʆʨʜʠʥʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʩʪʨʦʝʥʥʦ ʜʣʷ ʚʩʝʭ ʤʘʣʝʥʴʢʠʭ ʜʝʨʝʚʴʝʚ 

ʦʩʠʥʳ. ʎʚʝʪʦʤ ʦʪʤʝʯʝʥʳ ʥʦʤʝʨʘ ʜʝʨʝʚʴʝʚ. ʌʦʨʤʦʡ ʚʳʩʦʪʘ ʦʧʠʩʘʥʠʷ. ʂʨʫʛʠ ï ʚʳʩʦʪʘ 0-50ʩʤ, 

ʪʨʝʫʛʦʣʴʥʠʢʠ ï 50-100 ʩʤ, ʨʦʤʙʳ ï 100-150 ʩʤ. 

 

ɿʜʝʩʴ ʥʘʙʣʶʜʘʶʪʩʷ ʧʝʨʚʳʝ ʵʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʝʜʩʪʘʚʣʝʥʥʦ ʨʠʩʫʥʢʝ 6.47. ɺ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʡ 

ʠʟ ʛʨʫʧʧʳ ʩʨʝʜʥʠʭ ʧʦ ʨʘʟʤʝʨʫ ʙʦʢʦʧʣʦʜʥʳʭ ʤʭʦʚ Brachythecium salebrosum. ɼʦʧʦʣʥʷʝʪ ʝʛʦ ʚ 

ʜʘʥʥʦʡ ʟʦʥʝ Sciurihypnum starkei ʠ Sanionia uncinata 
 

ʈʠʩʫʥʦʢ 6.47. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʩʪʚʦʣʝ ʤʦʣʦʜʦʡ ʦʩʠʥʳ: A ï ʨʘʜʠʫʩ 

ʢʨʦʥʳ, B ï ʮʝʥʪʨʫ ʫʛʦʣ ʥʘʢʣʦʥʘ, C ï ʫʛʦʣ ʥʘʢʣʦʥʘ ʙʝʟ ʦʧʠʩʘʥʠʡ ʩ ʙʦʣʴʰʠʤ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʠ 
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ʠʟʤʝʥʥʦʡ ʰʢʘʣʦʡ ʛʨʘʜʘʮʠʠ) 

ʆʙʱʝʝ ʧʦʢʨʳʪʠʝ ʤʭʦʚ ʥʘ ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʷʭ ʚ ʩʠʣʫ ʚʦʟʨʘʩʪʘ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʅʘ ʛʨʘʬʠʢʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʛʦ ʧʦʢʨʳʪʠʷ ʤʭʦʚ ʯʝʪʢʦ 

ʚʠʜʥʦ ʪʨʠ ʦʙʣʘʩʪʠ, ʟʘʥʠʤʘʝʤʳʝ ʨʘʟʥʳʤʠ ʛʨʫʧʧʘʤʠ ʚʠʜʦʚ. ɺ ʩʘʤʦʤ ʥʠʟʫ ʥʘʭʦʜʷʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʨʫʧʥʳʝ (ʜʣʷ ʜʘʥʥʦʛʦ ʜʝʨʝʚʘ) (ʨʠʩ. 6.48 B,C,D) ʚʠʜʳ, ʩʣʘʛʘʶʱʠʝ ʛʨʫʧʧʫ ʥʘʠʙʦʣʝʝ ʚʣʘʛʦʣʶʙʠʚʳʭ 

ʚʠʜʦʚ. ɺʪʦʨʘʷ ʟʦʥʘ ʠ ʪʨʝʪʴʷ ʟʦʥʳ ï ʵʪʦ ʢʫʨʪʠʥʳ Pylasia polyantha ʠ Lewinskya elegans (ʨʠʩ. 6.8 

E,F), ʬʦʨʤʠʨʫʝʤʳʝ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʳʩʪʫʧʘʭ ʩʪʚʦʣʘ (ʩʪʘʨʳʭ ʩʫʯʢʘʭ ʠ ʪ.ʜ.). 
 

 

ʈʠʩʫʥʦʢ 6.48. ʈʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ ʤʦʣʦʜʦʡ ʦʩʠʥʳ: ɸ ï ʦʙʱʝʝ ʧʦʢʨʳʪʠʝ ʤʭʦʚ, 

B ïBrachythecium salebrosum, C ï Sciurohypnum starkei, D ï Sanionia uncinata, E ï Lewinskya 

elegans, F ï Pylasia polyantha). 

 

6.3.4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʘ ʚʠʜʦʚ ʚ ʦʧʠʩʘʥʠʷʭ ʥʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ Populus tremula 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʘ ʚʠʜʦʚ ʥʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ, ʛʜʝ ʤʝʞʜʫ ʟʦʥʦʡ ʢʨʫʧʥʳʭ 
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ʚʣʘʛʦʣʶʙʠʚʳʭ ʚʠʜʦʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ, ʠ ʤʝʣʢʠʭ, ʚʝʩʴʤʘ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ 

ʚʠʜʦʚ, ʧʨʦʭʦʜʠʪ ʣʠʥʠʷ ʧʦʚʳʰʝʥʥʦʛʦ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʀʩʩʣʝʜʫʷ ʩʪʨʫʢʪʫʨʫ ʜʝʨʝʚʴʝʚ 

ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʧʨʦʮʝʩʩ ʝʸ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʅʘ ʛʨʘʬʠʢʝ (ʨʠʩ. 6.49.) 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʨʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ ʚʠʜʦʚ ʤʦʭʦʦʙʨʘʟʥʳʭ ʥʘ ʰʝʩʪʠ ʜʝʨʝʚʴʷʭ ʨʘʟʥʦʛʦ 

ʜʠʘʤʝʪʨʘ ʧʦ ʜʚʘ ʥʘ ʢʘʞʜʫʶ ʛʨʫʧʧʫ ʜʠʘʤʝʪʨʦʚ. ʆʪʯʸʪʣʠʚʦ ʚʠʜʥʳ ʧʦʣʦʩʳ ʧʦʚʳʰʝʥʥʦʛʦ ʚʠʜʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʙʦʣʴʰʠʭ ʜʝʨʝʚʴʷʭ (ʨʠʩ. 6.49 C, F), ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʩʨʝʜʥʝʡ (ʧʦ ʚʳʩʦʪʝ) ʯʘʩʪʠ 

ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ (ʪʦʡ ʝʛʦ ʯʘʩʪʠ ʚ ʢʦʪʦʨʦʡ ʜʦʤʠʥʠʨʫʶʪ ʤʭʠ). ʅʘ ʜʝʨʝʚʴʷʭ ʩʨʝʜʥʝʛʦ 

ʜʠʘʤʝʪʨʘ (ʨʠʩ. 6.49 B, E) ʧʦʣʦʩʳ ʧʦʚʳʰʝʥʥʦʛʦ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʝʥʝʝ ʟʘʤʝʪʥʳ ʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʠʞʝ ʧʦ ʩʪʚʦʣʫ. ʅʘ ʜʝʨʝʚʴʷʭ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ (ʨʠʩ. 6.49 A, D), ʛʜʝ ʵʧʠʬʠʪʥʦʝ 

ʩʦʦʙʱʝʩʪʚʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʦʧʠʩʘʥʠʷ ʩ ʥʘʠʙʦʣʴʰʠʤ ʯʠʩʣʦʤ 

ʚʠʜʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʫ ʩʘʤʦʛʦ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ. 

ʈʠʩʫʥʦʢ 6.49. ʏʠʩʣʦ ʚʠʜʦʚ ʤʭʦʚ ʥʘ ʩʪʚʦʣʘʭ ʦʩʠʥ ʨʘʟʥʦʛʦ ʜʠʘʤʝʪʨʘ. (A, D ï ʜʝʨʝʚʴʷ 

ʤʘʣʝʥʴʢʦʛʦ ʜʠʘʤʝʪʨʘ, B, E ï ʜʝʨʝʚʴʷ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ, ʉ, F ï ʜʝʨʝʚʴʷ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ) 

 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʘ ʠ ʜʠʘʤʝʪʨʘ ʝʛʦ ʩʪʚʦʣʘ ʚʠʜʳ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʛʨʘʜʠʝʥʪʝ 

ʬʘʢʪʦʨʘ ʫʚʣʘʞʥʝʥʠʷ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʜʠʫʩʦʤ ʩʦʙʠʨʘʶʱʝʡ ʢʨʦʥʳ ʦʩʠʥʳ, 

ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʩʪʚʦʣʘ, ʩʪʦʨʦʥʦʡ ʩʚʝʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʩʪʚʦʣʘ, ʪ.ʝ. ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ Populus tremula 

ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʦʙʦʡ ʩʪʨʫʢʪʫʨʳ ʤʦʭʦʚʦʛʦ ʦʙʨʘʩʪʘʥʠʷ ʩ ʟʦʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʩʨʝʜʥʝʡ ï ʧʝʨʝʭʦʜʥʦʡ ʦʪ ʥʘʠʙʦʣʝʝ ʚʣʘʞʥʦʡ (ʧʨʠʟʝʤʥʦʡ) ʟʦʥʳ ʢ 

ʥʘʠʙʦʣʝʝ ʩʫʭʦʡ ʟʦʥʝ, ʛʜʝ ʦʙʠʪʘʶʪ ʥʘʢʠʧʥʳʝ ʣʠʰʘʡʥʠʢʠ ʨʦʜʦʚ Phlyctis, Ochrolechia ʠ ʤʥʦʛʠʝ 

ʜʨʫʛʠʝ. ʅʘ ʧʦʣʫʪʦʨʘïʜʚʫʭ ʤʝʪʨʘʭ ʩʪʚʦʣʘ ʦʩʠʥʳ ʤ  rʥʘʙʣʶʜʘʝʤ ʩʤʝʥʫ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʚʠʜʦʚ ʠ 

B C 

D E F 
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ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʛʨʘʜʠʝʥʪʝ ʚʣʘʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʥʦʝ ʚʠʜʦʚʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ, ʩʚʦʡʩʪʚʝʥʥʦʝ ʵʢʦʪʦʥʥʳʤ ʟʦʥʘʤ. 

 

6.4. ʆʩʦʙʳʝ ʩʣʫʯʘʠ ʵʧʠʬʠʪʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ɺʳʰʝ ʙʳʣʠ ʦʧʠʩʘʥʳ ʚʘʨʠʘʥʪʳ ʪʠʧʠʯʥʦʛʦ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʦʩʠʥʳ. ɺʘʨʴʠʨʦʚʘʥʠʝ 

ʚʩʝʚʦʟʤʦʞʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ʚʥʦʩʠʪ ʢʦʨʨʝʢʪʠʚʳ ʚ ʩʪʨʦʝʥʠʝ, ʥʦ ʥʝ ʠʟʤʝʥʷʝʪ 

çʩʢʝʣʝʪè ʩʪʨʫʢʪʫʨʳ. ʊʘʢ, ʥʘʣʠʯʠʝ ʚ ʣʝʩʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʚʦʜʷʥʳʭ ʧʘʨʦʚ (ʨʫʯʝʡ, 

ʥʝʙʦʣʴʰʦʡ ʚʦʜʦʝʤ ʠ ʪ.ʜ.) ʧʦʟʠʪʠʚʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʨʘʟʚʠʪʠʝ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʥʘʧʨʠʤʝʨ, 

ʥʝʨʝʜʢʦ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚʣʘʛʦʣʶʙʠʚʳʡ ʚʠʜ Hylocomiadelphus triquetrus ʥʘ ʜʝʨʝʚʴʷʭ ʤʦʣʦʜʦʛʦ 

ʚʦʟʨʘʩʪʘ ʚʙʣʠʟʠ ʣʝʩʥʳʭ ʣʫʞ, ʠ ʧʨʦʩʪʦ ʧʦʥʠʞʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ. 

ʇʦʚʳʰʝʥʥʘʷ ʠʥʩʦʣʷʮʠʷ, ʥʘʧʨʦʪʠʚ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʝʛʨʘʜʘʮʠʠ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ/ʠʣʠ 

ʟʘʤʝʥʝ ʯʘʩʪʠ ʚʠʜʦʚ, ʧʨʠ ʫʩʣʦʚʠʠ ʥʘʣʠʯʠʷ ʜʠʘʩʧʦʨ. ʅʘʧʨʠʤʝʨ, ʚʩʝ ʜʝʨʝʚʴʷ, ʥʘ ʢʦʪʦʨʳʭ ʙʳʣ 

ʦʧʠʩʘʥ Thidium recognitum, ʧʨʦʠʟʨʘʩʪʘʣʠ ʥʘ ʭʦʨʦʰʦ ʦʩʚʝʱʝʥʥʳʭ ʤʝʩʪʘʭ, ʙʫʜʴ ʪʦ ʙʝʨʝʛ ʦʟʝʨʘ, 

ʩʪʝʥʘ ʣʝʩʘ ʚʦʟʣʝ ʚʳʨʫʙʢʠ ʠʣʠ ʦʧʫʰʢʘ ʠ ʪ.ʜ., ʠ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʵʪʦʪ ʚʠʜ ʟʘʤʝʥʷʣ ʩʦʙʦʡ ʙʦʣʝʝ 

ʚʣʘʛʦʣʶʙʠʚʳʡ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Thidium recognitum) Hylocomium splendens. 

ʅʦ ʢʨʘʡʥʝ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ çʵʢʟʦʪʠʯʝʩʢʠʝè ʚʘʨʠʘʥʪʳ, ʢʦʛʜʘ ʙʦʣʴʰʦʝ ʠʣʠ ʚʩʸ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʪʚʦʣʘ ʟʘʥʠʤʘʝʪ ʢʘʢʦʡ-ʪʦ ʦʜʠʥ, ʢʨʘʡʥʝ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʚʠʜ. ɿʘ ʚʨʝʤʷ ʠʟʫʯʝʥʠʷ 

ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʩ 2013 ʧʦ 2022 ʛʦʜʘ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʙʫʢʚʘʣʴʥʦ ʥʝʩʢʦʣʴʢʦ ʩʣʫʯʘʝʚ, ʠ 

ʚʩʝʛʦ ʜʚʘ ʚʠʜʘ ʤʭʘ, ʨʘʟʤʝʱʝʥʠʝ ʢʦʪʦʨʳʭ ʚʳʙʠʚʘʣʦʩʴ ʠʟ ʦʙʱʝʡ ʢʘʨʪʠʥʳ. ʇʝʨʚʳʡ ï ʵʪʦ Fissidens 

adianthoides. ɺ ɿʘʦʟʝʨʩʢʦʤ ʟʘʢʘʟʥʠʢʝ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʛʨʫʧʧʘ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʨʷʜʦʤ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʩʠʥ, ʵʧʠʬʠʪʥʳʡ ʧʦʢʨʦʚ ʢʦʪʦʨʳʭ ʦʪ ʩʘʤʦʛʦ ʦʩʥʦʚʘʥʠʷ ʠ ʜʦ 50ï70 ʩʤ ʚʳʩʦʪʳ 

ʙʳʣ ʧʦʣʥʦʩʪʴʶ ʩʣʦʞʝʥ ʵʪʠʤ ʚʠʜʦʤ, ʢʦʪʦʨʳʡ ʪʘʢ ʞʝ ʧʨʦʠʟʨʘʩʪʘʣ ʥʘ ʜʨʫʛʠʭ ʩʫʙʩʪʨʘʪʘʭ ʨʷʜʦʤ ʩ 

ʜʝʨʝʚʴʷʤʠ. 

ɺ 2021 ʛ., ʚ ʨʘʡʦʥʝ ʜ. ɺʠʣʛʠ ʚ ʤʝʩʪʦʦʙʠʪʘʥʠʠ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʦʥʢʦʤʝʨʥʦʡ 

ʨʷʙʠʥʳ ʠ ʨʘʟʥʦʪʨʘʚʴʝʤ ʚ ʥʘʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʥʘ ʛʨʫʧʧʝ ʦʩʠʥ, ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ, ʙʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʵʧʠʬʠʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ. ʊʘʢ, ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʠʟ ʜʝʨʝʚʴʝʚ ʙʦʣʴʰʘʷ 

ʢʫʨʪʠʥʘ Climacium dendroides ʧʦʣʥʦʩʪʴʶ ʦʧʦʷʩʳʚʘʣʘ ʩʪʚʦʣ ʜʝʨʝʚʘ ʠ ʚʳʰʝ ʧʦ ʩʪʚʦʣʫ, ʤʭʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ (ʨʠʩ. 6.49.A). ɺ ʮʝʣʦʤ, ʥʘʭʦʞʜʝʥʠʝ ʵʪʦʛʦ ʚʠʜʘ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʝ 

ʙʦʣʴʰʘʷ ʨʝʜʢʦʩʪʴ, ʠʟʨʝʜʢʘ ʦʥ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʵʧʠʬʠʪʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʚ ʢʘʯʝʩʪʚʝ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ 

ʚʠʜʘ, ʥʦ ʧʦʜʦʙʥʘʷ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʩ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʤʭʦʚ ʚʳʰʝ, ʜʝʣʘʝʪ ʵʪʦʪ 

ʩʣʫʯʘʡ ʫʥʠʢʘʣʴʥʳʤ. ʇʨʠʯʠʥʘ ʧʦʜʦʙʥʦʛʦ ʷʚʣʝʥʠʷ ʜʦ ʢʦʥʮʘ ʥʝ ʷʩʥʘ. ʄʦʞʥʦ ʣʠʰʴ ʩʜʝʣʘʪʴ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʥʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ Climacium 

dendroides ʧʦʩʝʣʠʣʩʷ ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ ʠ ʩʦʟʜʘʣ çʧʨʝʛʨʘʜʫè ʜʣʷ ʟʘʩʝʣʝʥʠʷ ʥʘ ʩʪʚʦʣʝ ʜʨʫʛʠʭ 

ʚʠʜʦʚ ʠʟ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ɺʪʦʨʘʷ ʚʝʨʩʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 
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ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʚ ʜʨʝʚʦʩʪʦʝ ʦʧʘʜʘʶʱʝʡ ʣʠʩʪʚʦʡ ʧʦʜʘʚʠʣʠ ʨʘʟʚʠʪʠʝ ʤʦʭʦʦʙʨʘʟʥʳʭ ʚ 

ʥʘʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʜʠʘʩʧʦʨ ʜʨʫʛʠʭ ʚʠʜʦʚ 

(Hylocomiadelphus triquetrus, Hylocomium splendens). ʅʝʜʦʩʪʘʪʦʢ ʜʠʘʩʧʦʨ ʙʦʣʝʝ ʧʨʠʚʯrʥʳʭ 

ʚʠʜʦʚ ʤʦʛ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʩʪʨʦʝʥʠʷ ʜʨʝʚʦʩʪʦʷ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʝ ʜʝʨʝʚʴʷ ʦʢʨʫʞʝʥʳ ʧʦʨʦʩʣʴʶ 

ʨʷʙʠʥʳ (ʨʠʩ. 6.50 B.D.) ʠ ʙʣʠʞʘʡʰʠʝ ʢʨʫʧʥʳʝ ʜʝʨʝʚʴʷ (ʙʝʨʝʟʘ, ʝʣʴ) ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ ʥʝʢʦʪʦʨʦʤ 

ʫʜʘʣʝʥʠʠ. ʄʦʞʥʦ ʣʠ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʧʦʧʫʣʷʮʠʠ ʵʧʠʬʠʪʦʚ ʠʤʝʶʪ ʤʝʪʘʧʦʧʫʣʷʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ 

(Hanski, Ovaskainen, 2000) ʠ ʷʚʣʷʝʪʩʷ ʣʠ ʙʦʣʴʰʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ çʤʘʪʨʠʢʩʦʤ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʩʤʝʨʪʥʦʩʪʴʶè, ʚʩʝ ʵʪʦ ʟʘʜʘʯʠ ʜʣʷ ʙʫʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʘʢ ʞʝ ʥʘ ʨʷʜʦʤ 

ʩʪʦʷʱʝʤ ʜʝʨʝʚʝ, ʙʦʣʴʰʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʪʚʦʣʘ ʟʘʥʠʤʘʣ Plagiomnium cuspidatum, ʘ ʵʪʦʪ ʚʠʜ 

ʷʚʣʷʝʪʩʷ ʯʫʪʴ ʣʠ ʥʝ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʯʘʩʪʥʠʢʦʤ ʵʧʠʬʠʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʚʩʪʨʝʯʘʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʢʘʞʜʦʤ ʜʝʨʝʚʝ ʩ ʙʦʣʴʰʠʤ ʜʠʘʤʝʪʨʦʤ ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʡ ʪʘʡʛʠ. ʆʥ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʟʘʥʠʤʘʝʪ ʧʨʦʩʣʦʡʢʫ ʤʝʞʜʫ Hylocomiadelphus triquetrus ʠ ʚʳʰʝʧʨʦʠʟʨʘʩʪʘʶʱʠʤʠ ʚʠʜʘʤʠ ʠ ʝʩʣʠ 

ʫʩʣʦʚʠʷ ʥʝʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ, ʪʦ Plagiomnium cuspidatum ʨʘʩʪʝʪ ʥʝʙʦʣʴʰʦʡ ʛʨʫʧʧʦʡ 

ʤʝʞʜʫ ʧʦʯʚʦʡ ʠ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ, ʠ ʢʨʘʡʥʝ ʨʝʜʢʦ, ʢʘʢ ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ, ʟʘʥʠʤʘʝʪ ʦʙʰʠʨʥʫʶ 

ʦʙʣʘʩʪʴ (ʨʠʩ. 6.49 ʉ). 
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